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AIM AND SCOPE

The Journal will not consider manuscripts any that have been
published elsewhere, or manuscripts that are being considered
for another publication, or are in press. Studies previously
announced in the congresses are accepted if this condition
is stated. If any part of a manuscript by the same author(s)
contains any information that was previously published, a
reprint or a copy of the previous article should be submitted to
the Editorial Office with an explanation by the authors

A technical review is performed to confirm that all of the
required documentation has been submitted and to conduct
a preliminary evaluation of the manuscript and supplementary
files to assess suitability for the Journal. The manuscript will be
returned to the Author in the event of any deficiency.

Journal of Contemporary Medicine operates a blind review
process. Contributions deemed suitable are then typically sent
to a minimum of two independent expert reviewers in the field
of study to assess the scientific quality of the paper. (You can
see at the picture below).

The Editor/Editors are responsible for the final decision
regarding acceptance or rejection of articles. The Editor's
decision is final. If necessary, author(s) may be invited to submit
a revised version of the manuscript. This invitation does not
imply that the manuscript will be accepted for publication.
Revised manuscripts must be sent to the Editorial Office within
4 (four) weeks, otherwise they will be considered as a new
application. The corresponding author will be notified of the
decision to accept or reject the manuscript for publication.

Statements and suggestions published in manuscripts are the
authors’ responsibility and do not reflect the opinions of the
Editor, Associate Editors and the Editorial Board members.

The manuscript will not be returned to the authors whether
the article is accepted or not. Copyright fee is not paid for the
articles published in the journal. A copy of the journal will be
sent to the corresponding author.

Language of the Journal

The official languages of the Journal are Turkish and English.
The manuscripts that are written in Turkish have abstracts
in English, which makes the abstracts available to a broader
audience.

Authorship Criteria

After accepted for publication, all the authors will be asked to
sign “CoyrightTransfer Form” which states the following: “ This
work is not under active consideration for publication, has not
been accepted for publication, nor has it been published, in full
or in part (except in abstract form). | confirm that the study has
been approved by the ethics committee. ” All authors should
agree to the conditions outlined in the form.

Journal of Contemporary Medicine has agreed to use the
standards of the International Committee of Medical Journal
Editors. The author(s) should meet the criteria for authorship
according to the "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication. It is available at www.icmje.org.

Ethical Responsibility
The protocol of clinical research articles must be approved by
the Ethics Committee.

In all studies conducted on humans, the “Material and Method”
section was approved by the relevant committee or the Helsinki
Declaration of Principles (https://www.wma.net/what-we-do/
medical-ethics/declaration-of-helsinki/).

It should be stated in the text that all persons included in the
study signed the am Informed Consent Form ”

The articles submitted to the Journal of Contemporary Medicine
will be deemed to have been conducted in accordance with the
Helsinki Declaration of Principles, and have received ethical and
legal permissions and will not be held responsible.

If the “Animal” item was used in the study, the authors stated
that in the Material and Method section of the article, they
protect the animal rights in their studies in accordance with the
principles of Guide for the Care and Use of Laboratory Animals
(www.nap.edu/catalog/5140.html) and that they have received
approval from the ethics committees of their institutions. must
specify.

In case reports, Informed Consent a should be obtained from
patients regardless of the identity of the patient.

If the article includes the institution (directly or indirectly)
providing financial support for the commercial connection or
work, the authors; the commercial product used, the drug, the
company has no commercial relationship with, or if there is
any relationship (consultant, other agreements, etc.), the editor
must inform the presentation page.

If Ethics Committee Approval is required in the article; the
received document should be sent with the article.
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The manuscript should be submitted to the Academic Plagiarism
Prevention Program by the authors.

Itis the authors' responsibility to ensure that the article complies
with the ethical rules.

Policy of Screening for Plagiarism

The manuscripts are scanned by the Journal using the iThenticate
program for determination of plagiarism and non-ethical
situations. Journal of Contemporary Medicine will immediately
reject manuscripts leading to plagiarism.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via www.jcontempmed.
com

Original Articles should not exceed 3000 words and should
be arranged under the headings of Abstract (not more than
250 words), Introduction, Materials and Methods, Results,
Discussion, Conclusion and References.

Case Reports should not exceed 1000 words and 10 references,
and should be arranged as follows: Abstract, Introduction, Case
Report, Discussion and References. It may be accompanied by
only one figure or table.

Letter to the Editor should not exceed 500 words. Short
relevant comments on medical and scientific issues, particularly
controversies, having no more than five references and one
table or figure are encouraged. Where letters refer to an earlier
published paper, authors will be offered right of reply.

Reviews are not accepted unless written on the invitation of
the Editorial Board.

PREPARATION OF MANUSCRIPTS

All articles submitted to the Journal must comply with the
following instructions:

a) Submissions should be doubled-spaced and typed in Arial 10
points.

b) All pages should be numbered consecutively in the top right-
hand corner, beginning with the title page.

c) The title page should not include the names and institutions
of the authors.

d) The manuscript should be presented in the following order:
Title page, Abstract (English, Turkish), Keywords (English,
Turkish), Introduction, Materials and Methods, Results,
Discussion, Conclusion, Acknowledgements (if present),
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References, Figure Legends, Tables (each table, complete with
title and foot-notes, on a separate page) and Appendices (if
present) presented each on a separate page.

Title
The title should be short, easy to understand and must define
the contents of the article.

Abstract

Abstract should be in both English and Turkish and should
consist “Aim, Materials and Methods, Results and Conclusion”.
The purpose of the study, the setting for the study, the subjects,
the treatment or intervention, principal outcomes measured,
the type of statistical analysis and the outcome of the study
should be stated in this section (up to 250 words). Abstract
should not include reference. No abstract is required for the
letters to the Editor.

Keywords

Not more than five keywords in order ofimportance for indexing
purposes should be supplied below the abstract and should be
selected from Index Medicus Medical Subject Headings (MeSH),
available at www.nlm.nih.gov/meshhome.html.

Text

Authors should use subheadings to divide sections regarding the
type of the manuscript as described above. Statistical methods
used should be specified in the Materials and Methods section.

References

In the text, references should be cited using Arabic numerals in
parenthesis in the order in which they appear. If cited only in
tables or figure legends, they should be numbered according to
the first identification of the table or figure in the text. Names
of the journals should be abbreviated in the style used in Index
Medicus. The names of all authors should be cited when there
are six or fewer; when seven or more, the first three should
be followed by et al. The issue and volume numbers of the
referenced journal should be added.

References should be listed in the following form:
Journal article
Teke Z, Kabay B, Aytekin FO et al. Pyrrolidine dithiocarbamate

prevents 60 minutes of warm mesenteric ischemia/reperfusion
injury in rats. Am | Surg 2007;194(6):255-62.

Supplement
Solca M. Acute pain management: Unmet needs and new advances
in pain management. Eur | Anaesthesiol 2002; 19(Suppl 25): 3-10.
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Online article not yet published in an issue

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med ] doi:
10.1111/.1445-5994.2009.01988.x

Book
Samplel: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

Sample 2: Siimbiiloglu K, Akdag B. Regresyon Yontemleri ve
Korelasyon Analizi. Hatiboglu Yayinevi: Ankara; 2007.

Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations
in human solid tumors. | n: Vogelstein B, Kinzler KW, editors.
The genetic basis of human cancer. New York: McGraw-Hill;
2002. p. 93113.

Journal article on the Internet

Abood S. Quality improvement initiative in nursing homes: The
ANA acts in an advisory role. Am | Nurs [serial on the Internet]
2002 [cited 12 Aug 2002]; 102. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Website

Cancer-pain.org [homepage on the Internet]. New York:
Association of Cancer Online Resources [updated 16 May
2002; cited 9 Jul 2002]. Available from: www.cancer-pain.org

An organization as an author

The Intensive Care Society of Australia and New Zealand.
Mechanical ventilation strategy in ARDS: Guidelines. Int Care
] Aust 1996;164:282-4.
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Tables

Tables should be complementary, but not duplicate information
contained in the text. Tables should be numbered consecutively
in Arabic numbers, with a descriptive, self-explanatory title
above the table. All abbreviations should be explained in a
footnote. Footnotes should be designated by symbols in the
following order: *,1, 1, §, .

Figures

All illustrations (including line drawings and photographs) are
classified as figures. Figures must be added to the system as
separate .jpg or .gif files (approximately 500x400 pixels, 8 cm
in width and at least 300 dpi resolution). Figures should be
numbered consecutively in Arabic numbers and should be cited
in parenthesis in consecutive order in the text.

Figure Legends

Legends should be self-explanatory and positioned on a separate
page. The legend should incorporate definitions of any symbols
used and all abbreviations and units of measurements should
be explained. A letter should be provided stating copyright
authorization if figures have been reproduced from another
source.

Measurements and Abbreviations

All measurements must be given in metric system (Systéme
International d'Unités, SI). Example: mg/kg, upg/kg, mL, mL/
kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and
measurements should always be given in numerals, except
where the number begins a sentence. When a number does not
refer to a unit of measurement, it is spelt out, except where the
number is greater than nine.

Abbreviations that are used should be defined in parenthesis
where the full word is first mentioned. Some common
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Abstract

Aim: Tumor microenvironment plays an important role in onset and
progression of the cancer. Tumor budding (TB), tumor stroma and tumor-
infiltrating lymphocytes are component of the tumor microenvironment. It
was aim to determine the relationship of TB, tumor stroma ratio (TSR) and
tumor-infiltrating lymphocytes (TILs) with clinicopathological prognostic
parameters in gallbladder adenocarcinoma.

Material and Method: Thirty cholecystectomy cases that were diagnosed
as adenocarcinoma between 2010 and 2020, that did not receive
neoadjuvant therapy and of which archive slides could be accessed, were
included in the study. TB, TSR and TILs were evaluated. A p<0.05 value was
statistically significant.

Results: High TB score was significantly associated with higher histological
grade (p=0.008), higher pT stage, lymphovascular invasion (LVI) (p=0.038),
lymph node metastasis (p=0.046) and distant metastasis (p=0.036) .
Patients with high TB scores had a shorter overall survival (p<0.001). In
the high TILs group, lower histological grade (p=0.004), less LVI (p=0.029),
fewer distant metastases (p=0.021) and lower TSR (p=0.008) were detected.
Increased TSR was associated with higher histological grade (p=0.015) and
increased distant metastasis (p=0.013). There was no significant effect of
TSR on overall survival (p=0.239).

Conclusion: TB can be used as a new prognostic biomarker in gallbladder
cancers due to its simple and low cost to determine and also its
effectiveness in determining the prognosis. We have concluded that it is
early to recommend TILs and TSR as the prognostic indicators in gallbladder
cancers. In the future, further studies can be conducted on a larger number
of gallbladder cancer cases with a multicenter participation to clarify the
prognostic value of TILs and TSR.

Keywords: Gallbladder cancer, prognosis, stroma, tumor budding, tumor-
infiltrating lymphocyte,

Oz

Amag: Tumor mikrogevresi kanserin baslangicinda ve ilerlemesinde 6nemli
rol oynar. Timor tomurcuklanmasi (TB), timaor stromasi ve timord infiltre
eden lenfositler, timor mikrogevresinin bilesenleridir. Bu ¢alismada safra
kesesi adenokarsinomunda TB, timor stroma orani (TSR) ve timord infiltre
eden lenfositlerin (TILs) klinikopatolojik prognostik parametrelerle iliskisinin
belirlenmesi amaclandi.

Gere¢ ve Yontem: 2010-2020 vyillari arasinda adenokarsinom tanisi alan,
neoadjuvantedavialmayan ve arsiv preparatlarina ulasilabilen 30 kolesistektomi
olgusu calismaya dahil edildi. TB, TSR ve TILs degerlendirildi. p<0.05 degeri
istatistiksel olarak anlamli kabul edildi.

Bulgular: Yuksek TB skoru, daha yuksek histolojik derece (p=0,008), daha ylksek
pT evresi, lenfovaskiler invazyon (LVI) (p=0,038), lenf nodu metastazi (p=0,046)
ve uzak metastaz (p=0,036) ile anlamli iliskiliydi. TB skoru yuksek olan hastalarin
genel sagkalim sureleri daha kisaydi (p<0,001). Yuksek TILs grubunda, daha
dusuk histolojik derece (p=0,004), daha az LVI (p=0,029), daha az uzak metastaz
(p=0,021) ve daha dustk TSR (p=0,008) saptandi. Yuksek TSR, daha yuksek
histolojik derece (p=0,015) ve artan uzak metastaz (p=0,013) ile iliskilendirildi.
TSR'nin genel sagkalim tzerinde anlamli bir etkisi yoktu (p=0,239).

Sonug: TB, hem belirlenmesi basit ve dustk maliyeti olmasi nedeniyle hem
de prognozu belirlemedeki etkinligi nedeniyle safra kesesi kanserlerinde
yeni bir prognostik biyobelirte¢ olarak kullanilabilir. Safra kesesi kanserlerinde
prognostik gostergeler olarak TILs ve TSR'yi 6nermek icin erken oldugu
kanaatindeyiz. Gelecekte, TILs ve TSR'nin prognostik degerini netlestirmek
icin cok merkez katilimli daha fazla sayida safra kesesi kanser vakasi Uzerinde
calismalar yapilabilir.

Anahtar Kelimeler: Safra kesesi kanseri, prognoz, stroma, tUmor
tomurcuklanmasi, timoru infiltre eden lenfosit
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INTRODUCTION

Gallbladder cancer (GBC) is a rarely seen, however, the most
common and aggressive malignancy of biliary tract. Its
prognosis is extremely poor and its overall 5-year survival rate
has not exceeded 5%."" American Cancer Society has reported
115,949 new cases and 84,695 deaths because of gallbladder
cancer in 2020 worldwide.”? Its prognosis depends on tumor
stage and the characteristics of the tumor cells, however, it has
been encountered that the patients at the same stage might
have very different prognosis. This fact indicates the need for
determination of additional prognostic criteria.

Tumor microenvironment plays an important role in onset
and progression of the cancer. Tumor budding (TB) is the
tumor infiltration encountered as a single cell or a cluster (<5
cells) at the invasive tumor margin. TB has been accepted
to be associated with presence of epithelial-mesenchymal
transition and plays a role as an important prognostic
factor in the clinical management of the cancer patients.”
It has been accepted as an important prognostic parameter
particularly in the colorectal cancers as well as its popularity
has progressively increased also in the other solid cancers.
There is a limited number of studies that has investigated the
impact of TB on prognosis in gallbladder cancer.”® Although,
TB was shown to be associated with poor prognosis in these
studies, further studies are needed to confirm its clinical
effect.

Tumor stroma is also one of the factors that constitute
the tumor microenvironment. In the recent years, tumor
stroma has drawn attention as an independent prognostic
factor in some solid tumors. Another component of tumor
microenvironment is the tumor-infiltrating lymphocytes. The
prognostic importance of tumor-infiltrating lymphocytes
(TILs) have been demonstrated in some cancer types such as
breast, ovarian and colon cancers.”'%

In the current literature, there is only a limited number of
studies that has researched the impact of TB, tumor stroma
ratio (TSR) or TILs on prognosis in gallbladder carcinomas.
15112 |n the present study, it was aim to determine the
relationship of TB, tumor stroma ratio (TSR) and tumor-
infiltrating lymphocytes (TILs) with clinicopathological
prognostic factors in gallbladder adenocarcinoma. Our study
is the first that has investigated these three parameters
concurrently in gallbladder carcinomas.

MATERIALS AND METHODS

Patient selection

The present study was approved by the local ethics committee
(Date: 04.06.2020, Decision Number:23) and confirmed
according to the ethical standards of the Helsinki Declaration.

A retrospective review was conducted on cholecystectomy
specimens diagnosed with adenocarcinoma between 2010
and 2020 in our institution. Exclusion criteria were as follows:
neoadjuvant therapy, histopathological diagnosis other

than adenocarcinoma (e.g., adenosquamous carcinoma,
neuroendocrine carcinoma and undifferentiated carcinoma)
and/or unavailability of the archival haematoxylin and
eosin (H&E) slides for review. As a consequence, 30 patients
were included in the present study. The clinical and follow-
up information was obtained from the electronic medical
records.

Histopathological analysis

All archival H&E slides of the resection specimens were re-
examined under the Olympus BX51 microscope (Olympus,
Tokyo, Japan) by two pathologists blinded to clinical
information. All pathological parameters including histological
differentiation grade, invasion depth, resection margin
status, lymph node (LN) metastasis, lymphovascular invasion
(LV1), perineural invasion (PNI), surgical margin and distant
metastasis were re-evaluated. Tumor staging was performed
according to the eighth edition of the AJCC Staging Manual
(PTNM, AJCC 8th Edition).l"*!

TB, TSR and TILs were evaluated by two independent
pathologists (IES, DG) blinded to clinicopathological data. In
the case of inconsistency between the conclusions of the two
pathologists, the results were evaluated by a thirdindependent
pathologist (TO) blinded to the clinicopathological data and
the conclusions of the other researchers. The final outcome
was approved and recorded by consensus of at least two
pathologists.

Assessment of tumor budding

The following steps were followed for assessment of TB
according to the ITBCC guideline:'

The field with the highest density of “hotspot” peritumoral
budding in the 10x medium power field (10Xobjective) in the
hematoxylin and eosin (H&E) slides was selected.

Following, tumor buds were counted using a 20X objective.

The count was normalized to a field measured as 0.785 mm?
(counted tumor buds/normalization factor adjusted to the
microscope). The features of the used microscope were as
follows: Eyepiece FN Diameter: 22 mm, Specimen Area: 0.950
mm?2, Normalization Factor: 1.210.

Tumor buds were counted in a field of 0.785 mm?2 and scored
as TB score1 (0-4 buds), TB score2 (5-9 buds) and TB score3
(=10 buds).

Assessment of tumor stroma ratio

All tumor slides were scanned with a 4X objective lens to
determine the field with the highest tumor depth. TSR was
analyzed using a 10X objective lens. Only the fields containing
both stroma and tumor within the field of view were scored to
avoid scoring of the peripheral regions of the tumor margin.
Since stroma-rich fields have been associated with worse
prognosis, these fields were accepted to be determinant in
the cases with heterogeneous TSR. In TSR, stromal ratio higher
than 50% accepted to be stroma-rich while stromal ratio lower
than 50% was considered to be stroma-poor.'"
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Assessment of tumor-infiltrating lymphocytes

TILs were assessed semiquantitatively using the criteria
defined by Salgado et al. All the tumor slides were scanned
by 100-fold and 200-fold magnification (objective x10,x20)
and mean stromal TILs (lymphocytes and plasma cells) were
recorded as a continuous variable (also including the TILs on
the margin of infiltration).”

Statistical Analysis

Our study data were analyzed using Social Sciences
V.21.0 software package (SPSS Inc, Armonk, NY, US). The
continuous variables were expressed as mean value and
standard deviation while frequency and percentage values
were given for the categorical variables. The normality was
tested using Shapiro Wilk test. Chi-Square tests (Yates-
corrected, likelihood ratio) were used in the analysis of the
relationships between the categorical variables. Besides,
Goodman and Kruskal's Gamma analysis results were taken
into consideration regarding the relationships between
ordinal variables. ANOVA and Kruskal Wallis tests were
applied for comparison of the continuous variables. The
prognostic appropriateness of TILs was assessed by means
of receiver operating characteristic (ROC) analysis selecting
death as the status variable and the optimal cut-off value
was calculated using the Youden index for maximum of
specificity and sensitivity.®! Accordingly, <10%TILs and >10%
TILS values were grouped as low and high, respectively.
Kaplan-Meier curves and log-rank test were applied to test
the differences between overall survival duration (OS) of the
variables TB, TSR and TILs. Raw hazard ratios and adjusted
risks for the variables TB score, TSR and TILs were analyzed
by Cox regression analysis. A p<0.05 value was accepted to
be statistically significant.

RESULTS

Totally 30 cases were included in the study. The study group
comprised of 11 males (36.7%) and 19 females (63.3%). The
mean £SD age of the patients was 69.27+10.49 years. The
histological grades of the tumor were low, moderate and high
in 6 (20%), 19 (63.3%) and 5 (16.7%) cases, respectively. LVI
and perineural invasion were detected in 19 (63.3%) and 18
(60%) cases, respectively. Totally 3 (10%), 10 (33.3%), 16 (53.3%)
and 1 (3.3%) cases were evaluated as pT1, pT2, pT3 and pT4,
respectively. The lymph node involvement stages were NO and
N1+N2in 21 (70%) and 9 (30%) cases, respectively. Liver invasion
at the time of diagnosis was present in 14 (46.7 %) cases. The
distant metastasis at the time of diagnosis was identified in
12 (40.0%) cases (Table 1). The median follow-up period was
525.2+700 days. Totally 10 (33.3%) cases survived whereas 17
(56.7%) cases died, 3 cases could not be followed-up.

In this study, 13 (43.33%) tumors were TB score 1 (Figure
1A) and 9 (30%) tumors were score 2 (Figure 1B) and 8
(26.67%) tumors were score 3 (Figure 1C). High TB score
was found significantly associated with higher histological

grade (p=0.008), higher pT stage, LVI (p=0.038), LN metastasis
(p=0.046) and distant metastasis (p=0.036). TB score showed
no significant relationship with age (p=0.937), gender
(p=0.597), presence of PNI (p=0.104), surgical margin
positivity (p=0.813), liver invasion (p=0.293), TSR (p=0.461)
and TILs (p=0.490) (Table 2). High TB score was encountered
to be associated with a shorter OS (p<0.001). Mean OS of the
patients with low TB score was 1733.4 days [95%Cl: 1048.0-
2418.8] whereas that of the patients with moderate and high
TB scores were 283.8 days [95%Cl: 136.5-431.0] and 93.1 days
[95%Cl:45.5-140.8], respectively (Figure 2).

The AUC (area under curve) value of TILs for a cutoff point
of 10% was calculated as 0.80 (specificity: 80%, sensitivity:
70%, p:0.01) (Figure 3). In this study, 14 (46.67) tumors were
TILS>10% (Figure 4A) and 16 (53.33%) tumors were TILS<10%.
(Figure 4B). No significant relationship of TILs was found with
gender (p=0.631), PNI (p=0.156), liver invasion (p=1.000), pT
stage (p=0.716) and lymph node metastasis (p=0.440). High
TILs were significantly associated with lower histological
grade (p=0.004), less LVI (p=0.029), fewer distant metastasis
(p=0.021) and lower TSR (p=0.008) (Table 3). Mean OS of the
patients with low TILs was 366.4 days [95%Cl:164.2-568.5]
whereas that of the patients with high TILs was 1516.4 days
[95%Cl: 777.2-2255.5] (p:0.051) (Figure 2).

Table 1. Clinicopathological characteristics of the patients

Variables Categories n (%) Mean+SD
Female 19 (63.33%)
Gender
Male 11 (36.67%)
1 6 (20.0%)
Grade 2 19 (63.33%)
3 5(16.67%)
Lymphovascular Absent 11 (36.67%)
invasion Present 19 (63.33%)
. . . Absent 12 (40.0%)
Perineural invasion
Present 18 (60.0%)
X . Negative 20 (66.67%)
Surgical margin i
Positive 10 (33.33%)
. . Absent 16 (53.33%)
Liver invasion
Present 14 (46.67%)
1 3(10.0%)
2 10 (33.33%)
pT stage
3 16 (53.33%)
4 1(3.33%)
0 21 (70.0%)
N stage
142 9 (30.0%)
0 18 (60.0%)
M stage
1 12 (40.0%)
TSR Stroma<%50 17 (56.67%)
Stroma>%50 13 (43.33%)
1 13 (43.33%)
TB score 2 9 (30.0%)
3 8 (26.67%)
Age 69.27+£10.49
TILs 22.67+22.74

TB: Tumor budding, TSR: Tumor stroma ratio, TILs: Tumor-infiltrating lymphocytes
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Figure 1. Tumor budding score 1 (A), score 2 (B) and score 3 (C) are seen in hematoxylin-eosin stained slides (Buds are indicated by arrows). H.Ex20

Table 2. Relationship between tumor budding score and clinicopathological findings

. . TB score
Variables Categories p value
1 2 3
F n (%) 7 (36.84%) 6(31.58%) 6(31.58%)
Gender 0.597
M n (%) 6 (54.55%) 3(27.27%) 2(18.18%)
1 n (%) 5(83.33%) 1(16.67%) 0(0.0%)
Grade 2 n (%) 7 (36.84%) 8(42.10%) 4 (21.05%) 0.002*
n (%) 1(20.0%) 0 (0.0%) 4 (80.0%)
() n (%) 8(72.73%) 2(18.19%) 1(9.09%)
Lymphovascular invasion 0.038
(+) n (%) 5(26.32%) 7 (36.84%) 7 (36.84%)
. . . () n (%) 8 (66.67%) 2(16.67%) 2(16.67%)
Perineural invasion 0.104
(+) n (%) 5(27.78%) 7 (38.89%) 6(33.33%)
() n (%) 8 (40.0%) 6 (30.0%) 6 (30.0%)
Surgical margin 0.813
(+) n (%) 5 (50.0%) 3(30.0%) 2 (20.0%)
N . ) n (%) 9 (56.25%) 4 (25.0%) 3(18.75%)
Liver invasion 0.293
(+) n (%) 4 (28.57%) 5(35.71%) 5(35.71%)
pT1 n (%) 2 (66.67%) 1(33.33%) 0 (0.0%)
pTstage pT2 n (%) 7 (70.0%) 3 (30.0%) 0 (0.0%) 0.001*
pT3+pT4 n (%) 4 (25.0%) 5(31.25%) 7 (43.75%)
" () n (%) 12 (57.14%) 5(23.81%) 4 (19.05%) o
+) n (%) 1(11.11%) 4 (44.44%) 4 (44.44%) ’
- () n (%) 11 (61.11%) 3(16.67%) 4(22.22%) 6
(+) n (%) 2(16.67%) 6 (50.0% 4 (33.33%) ’
<%50 n (%) 9 (52.94%) 4 (23.53%) 4 (23.53%)
TSR 0.461
>%50 n (%) 4 (30.77%) 5 (38.46%) 4 (30.77%)
Age Mean=SD 68.62+7.96 69.22+8.32 70.38+£16.30 0.937a
TILs Mean+SD 28+25.79 16.89+15.24 20.50+25.19 0.49b

TB: Tumor budding, TSR: Tumor stroma ratio, TILs: Tumor-infiltrating lymphocytes, N: Lymph node metastasis, M: Distant metastasis, *Godman Kruskal Gamma results are given for Grade and pT stage
(coefficients 0.762 and 0.742, respectively). aANOVA test. bKruskal Wallis test. Chi-square (likelihood ratio) test results were given for other analyzes
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In the present study, 17 (56.67%) tumors were stroma poor
" A (Figure 5A) and 13 (43.33%) tumors were stroma rich (Figure
5B). Increased TSR (>%50 stroma: stroma rich) was found
associated with higher histological grade (p=0.015) and
] increased metastasis frequency (p=0.013). No significant
relationship of TSR with gender (p=1.000), LVI (p=0.708), PNI
_— (p=0.599), liver invasion (p=0.749), pT stage (p=0.845), lymph
z node metastasis (p=0.630) and surgical margin (p=1.000) was
a detected (Table 3). Stroma ratio demonstrated no significant
E impact on OS (p=0.239). The patients with TSR<50% (stroma-
© 0 ; poor) had a mean of 0OS 1250.8 days [95%Cl:559.9-1941.7]
i 5 whereas that duration of the patients with TSR>50% (stroma-
o i : TB Score rich) was 467.7 days [95%Cl:146.9-788.4] (Figure 2).
' : :': i The univariate cox regression analysis of TB, TSR and TILs
H i i -censored variables for survival status revealed that TSR and TILs posed
ool i : R obebe no risk individually (p=0.250 and p=0.063, respectively).
: . : . : . : However, TB score was found significant (p=0.005). The
’ 00 1000 As00 2000 2800 3000 multivariate evaluation of TB score concurrently with TILs
Day revealed that TB score, particularly TB score3, increased the
1.0- B mortality risk by approximately 21-fold (95%Cl: 3.25-137.82,
p=0.001). However, it was determined that TILs posed no risk
in the multivariate evaluation (p=0.216).
0,8
"o ;
> :
* - o7 '_,_!
E Ot
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Figure 3. ROC curve relative to TILs values
T; 0,6
E DISCUSSION
E ] Tumor cells form intact clusters using intercellular adhesion
° : mechanisms in the first stages of carcinogenesis and
* they usually maintain this adhesion until undergoing
0.2 by sufficient dedifferentiation.'>' EMT (Epithelial-Mesenchymal
TSR Transition) is a phenomenon that tumor cells lose their
""""""""" TF~Stroma Rich cohesive properties and develop a tendency of separation
0.0 T o Riehcamaanad, and migration.l”? After EMT, tumor cells may enter the
) . 1800 1500 2000 2500 2000 surrounding lymphovascular structure by detaching from
Day the primary mass and metastasize towards distant organs.
Figure 2. Kaplan-Meier curves of TB score (A), TILs (B), and TSR (C) TBis accepted as an important histopathological parameter

of EMT.819)
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Table 3. Relationship of TILs and TSR with clinicopathological findings

) ) TLs TSR
Variables Categories <10 (%) >10n(%) P Value <%50 n(%) >9%50 n(%) P Value
F 9 (47.37%) 10 (52.63%) 11 (57.89%) 8 (42.11%)
Gt M 7 (63.64%) 4 (36.36%) 0.631 6 (54.55%) 5 (45.45%) 1.000
1 0(0.0%) 6 (100%) 6 (100%) 0(0.0%)
Grade 2 13 (68.42%) 6 (31.58%) 0.004 8 (42.11%) 11(57.89%) 0.015
3 3 (60.0%) 2 (40.0%) 3 (60.0%) 2 (40.0%)
o 0 3(27.27%) 8 (72.73%) 7 (63.64%) 4(36.36%)
Lo s e miEen 13 (68.42%) 6 (31.58%) U 10 (52.63%) 9 (47.37%) e
i o 0 4(33.33%) 8 (66.67%) 8 (66.67%) 4(33.33%)
Perineural invasion ) 12 (66.67%) 6 (33.33%) 0.156 9 (50.0%) 9.(50.0%) 0.599
. . 0 11 (55.0%) 9 (45.0%) 11 (55.0%) 9 (45.0%)
Selinidl ) 5 (50.0%) 5 (50.0%) LY 6 (60.0%) 4 (40.0%) s.5Y
o &) 9 (56.25%) 7 (43.75%) 1.000 10 (62.5%) 6 (37.5%)
Liverinvasion ) 7 (50.0%) 7 (50.0%) 7 (50.0%) 7 (50.0%) 0.749
pT1 1(33.33%) 2 (66.67%) 2 (66.67%) 1(33.33%)
pTstage pT2 6 (60.0%) 4 (40.0%) 0716 5 (50.0%) 5 (50.0%) 0.845
pT3+pT4 9 (52.94%) 8 (47.06%) 10 (58.83%) 7 (41.18%)
N 0 10 (47.62%) 11 (52.38%) 044 13 (61.90%) 8 (38.10%) 0630
@) 6 (6.67%) 3(33.33%) : 4 (44.44%) 5 (55.56%) -
" 8 6(33.33%) 12 (66.67%) 0021 14 (77.78%) 4(22.22%) 0013
) 10 (83.33%) 2(16.67%) : 3 (25.0%) 9 (75.0%) -
1 5 (38.46%) 8 (61.54%) 9(69.23%) 4(30.77%)
TB score 2 6 (66.67%) 3(33.33%) 0.352 4 (44.44%) 5 (55.56%) 0.461
3 5 (62.5%) 3(37.5%) 4 (50.0%) 4(50.0%)
TSR <%50 5(29.41%) 12(70.59%) 0.008
>9%50 11(84.62%) 2(15.38%) :

TB: Tumor budding, TSR: Tumor stroma ratio, N: Lymph node metastasis, M: Distant metastasis

Figure 4. TILS >10% (A) and TILS <10% (B) are seen in hematoxylin-eosin stained slides. H.Ex10.
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Figure 5. Tumor stroma ratio <50% (stroma poor) (A) and tumor stroma ratio >50% (stroma rich) (B) are seen in hematoxylin-eosin stained slides. H.Ex4

TB has been investigated in many cancer types such as primarily
CRC (colorectal carcinoma), pancreatic ductal adenocarcinoma,
oral squamous cell carcinoma, lung (adenocarcinoma+
squamous cell carcinoma), endometrial cancer, breast, stomach
and esophageal cancers.? It has been suggested that TB was
associated with poor prognosis in most of those cancer types.
However, in the present time, routine reporting of tumor
budding scores have been recommended only in the current
protocols related with CRC reporting. The relationship of high
tumor budding score with aggressive tumor characteristics
such as more advanced pT, pN and AJCC stages, lymphovascular
and perineural invasions, distant metastasis and local tumor
recurrence in colorectal cancer has been demonstrated in
many studies of the literature.®92024 |n the study of Kim et al.
conducted on 78 GBC patients; a higher TB score was found
associated with a poorer histological differentiation, a higher
pT stage, presence of LN metastasis as well as lymphatic,
venous or perineural tumor invasion.” Similarly, Kai et al. have
also reported that presence of TB was significanly associated
with advanced T stage, LN metastasis and venous invasion
in GBC.*! In our study, similarly with literature, high TB score
was determined to be significantly associated with a higher
histological grade (p=0.008), a higher pT stage, LVI (p=0.038), LN
metastasis (p=0.046) and distant metastasis (p=0.036). High TB
score was encountered to be associated with a shorter survival
duration (p<0.001). The patients with a low TB score had a mean
OS of 1733.4 days [95% Cl: 1048.0-2418.8] whereas those with
moderate and high TB scores had mean OS of 283.8 days [95%
Cl: 136.5-431.0] and 93.1 days [95% Cl: 45.5-140.8], respectively.

It was observed that particularly TB score-3 increased mortality
risk by approximately 21-fold (95% Cl: 3.25-137.82, p=0.001).
Our results supported that TB was a significant prognostic
parameter of GBC.

In the recent years, the effective role of immunotherapies in
the cancer treatment has drew attention in the experimental
and clinical studies. The importance of the determination of
the reliable bioindicators is clearly obvious for selection of
the patients with the highest probability of responsiveness
to the immunotherapeutic agents. By these improvements,
the importance of the evaluation of TILs has increased as the
prognosticand treatmentresponse predictivefactorsinvarious
cancer types.?! The increased rates of TILs has been associated
with good prognosisin many different cancer types.”228There
is a limited number of studies that have investigated the effect
of TILs in GBC and these studies have found that increased
TILs was associated with better prognosis.'>?? In this study,
TILs were not significantly associated with gender, PNI, liver
invasion, pT stage, and lymph node metastasis, but higher TILs
were associated with lower histological grade (p=0.004), less
LVI (p=0.029), less distant metastasis (p=0.021) and low TSR
(p=0.008). In addition, it can be considered that the prognosis
of the patients with TILs value <10% may worsen according
to OS. The fact that TILs are not significantly associated with
liver invasion and advanced pT stage, which are known as
indicators of poor prognosis, seems to weaken the prognostic
importance of TILs. This may be resulting from the fact that
we evaluated TILs by only H&E stained slides differently from
Patil et al.'™? and Lin et al.” This outcome suggests us that TILs
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are a strong candidate to be a prognostic parameter of GBC,
however, they should be supported by immunohistochemical
studies such as CD3 and CD8.

TB is strongly associated with the stroma and immune system
components that make up the tumor microenvironment.
B The answer of the question that TB is a consequence of
tumor microenvironment or the changes in the tumor
microenvironment still remains unknown. Therefore, the
relationship between TB and tumor microenvironment is
interesting. Many studies in the literature have shown that
TB was inversely proportional with peritumoral inflammation
which is an indicator of tumor microenvironment.[202324
However, Lang-Schwarz et al. have advocated that tumor
budding is independent from inflammation.” It was found
in the present study supporting the results of Lang-Schwarz
et al. that there was no relationship between TB and TILs
(p=0.352). Similarly, no relationship was detected also
between TB and TSR (p=0.461), however, this outcome is
not adequate to conclude that stroma has no impact on
TB. Various stromal factors and pathways may influence TB
independently from stroma ratio.

The increased tumor stroma ratio has been associated with
worse survival in a series of solid cancer types including
GBC.I''39321 However, it is not clear whether the impact of
increased TSR on survival is independent from the host
inflammatory responses and other components of tumor
microenvironment. The relationship between tumor stroma,
host and tumor characteristics has not been clarified. Li et al.
have reported in their study on 51 GBC cases that TSR had
an effect on OS, however, it had no independent prognostic
effect on OS. It has been stated in the same research that
TSR was not associated with other tumor-related parameters
except pTstage.'! It was determined in the present study
that stroma-rich tumors had higher histological grade
(p=0.015) and less TILs (p=0.008) while they metastasized
more frequently (p=0.013). However, TSR had no relationship
with other prognostic parameters of tumor (pT stage, LVI,
PNI, liver invasion, TB score, lymph node metastasis) and
demonstrated no effect on OS (p=0.239).

The limitations of our study were low number of cases and
lack of supporting molecular studies. However, we conclude
that researches conducted on limited number of case series
also should be reported in the literature since gallbladder
cancer is a rarely seen cancer type.

CONCLUSION

TB can be used as a new prognostic biomarker in GBCs
due to its simple and low cost to determine and also
its effectiveness in determining the prognosis. We have
concluded that it is early to recommend TILs and TSR as the
prognostic parameters in GBCs. In the future, further studies
can be conducted on a larger number of GBC cases with a
multicenter participation to clarify the prognostic value of
TILs and TSR.
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Abstract

Aim: Novel Coronavirus disease (COVID-19) pandemic had caused
various problems in follow up and treatment of many chronic
diseases such as Inflammatory Bowel Diseases (IBD). This study
aimed to determine the level of fear and anxiety of COVID-19
and evaluate the quality of life of patients with IBD during the
pandemic.

Material and Method: This study was conducted as a cross-
sectional study, and a total of 150 participants (IBD patient
group=75, control group=75) were included. In order to evaluate
the level of COVID-19 fear and anxiety, the Fear of COVID-19 Scale
(FCV-19S) and Coronavirus Anxiety Scale (CAS) were used. In
addition, Short Form-36 (SF-36) test was used to evaluate health-
related quality of life.

Results: FCV-19S and CAS scores were significantly higher in
IBD patients compared to the control group. (p<0.05). In IBD
patients some subscores of SF-36 were significantly lower than
the control group (p<0.05). Univariate regression analyses showed
that university degree of education, having Crohn’s disease, and
using anti-TNF drugs were significantly correlated with the high
level COVID-19 fear (p<0.05). FCV-19S results were found to be
negatively correlated with emotional role limitation, energy, and
mental health subscores of SF-36 in patients with IBD (p<0.05).

Conclusion: This study showed that IBD patients had higher levels
of fear and anxiety regarding COVID-19. Increased levels of fear and
anxiety decreased quality of life specifically mentally. One should
keep in mind that the probability of nonadherence to drugs in
patients with IBD during the pandemic and psychiatric support
should be provided if necessary.

Keywords: COVID-19, inflammatory bowel diseases, anxiety,
pandemic, anti-TNF

Oz

Amag: Yeni koronavirtis hastaligi (COVID-19) pandemisi, Inflamatuvar
Barsak Hastaliklari (IBH) gibi bircok kronik hastaigin takip ve
tedavisinde cesitli sorunlara neden olmustur. Bu calisma pandemi
déneminde IBH'li hastalarin COVID-19 korku ve anksiyete diizeylerini
ve hayat kalitelerini degerlendirmeyi amaclad.

Gere¢ ve Yontem: Bu calisma kesitsel bir calisma olarak yapilmis
ve toplamda 150 hasta (IBH hasta grubu=75, kontrol grubu=75)
calismaya dahil edilmistir. COVID-19 korku ve anksiyete seviyelerini
degerlendirmek icin COVID-19 korku skalasi (FCV-19S) ve koronavirUs
anksiyete skalasi (CAS) kullanildi. Ayrica saglikla ilgili yasam kalitesini
degerlendirmek icin kisa form-36 (SF-36) testi kullanildi.

Bulgular; iBH hastalarinda kontrol grubuna gére FCV-19S ve CAS
puanlarr anlamli olarak daha yuksek, SF-36'nin bazi alt parametreleri
anlamli olarak daha distk bulundu (p<0,05). Univaryant regresyon
analizinde Universite mezunu olmak, Crohn hastaligi tanili olmak ve
anti-TNF ilag kullanmak ytksek COVID-19 korkusuyla anlamli olarak
iliskili oldugu saptandi (p<0,05). IBH hastalarinda FCV-19S puanlar
ile SF-36'nin emosyonel rol kisitlamasi, enerji ve mental saglik
parametreleri arasinda negatif korelasyon oldugu gordldi (p<0,05).

Sonug: Bu calisma IBH hastalarinin COVID-19 ile ilgili daha yiiksek
korku ve anksiyete seviyesine sahip oldugunu gosterdi. Artan
korku ve anksiyete seviyeleri dzellikle mental olarak yasam kalitesini
dustrmistir. Bu dénemde IBH'lI hastalarda ila¢ uyumsuzlugu
olabilecegi akilda tutulmali ve gerekirse bu hastalara psikiyatrik destek
saglanmalidir.

Anahtar Kelimeler: COVID-19, inflamatuvar barsak hastaliklari,
anksiyete, pandemi, anti-TNF
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INTRODUCTION

Novel Coronavirus disease (COVID-19) had been first described
in December 2019 in Wuhan province of China and spread
worldwide. World Health Organization (WHO) had declared
COVID-19 as pandemic in 11 March 2020 (1). After this
declaration most of the countries had put restrictive regulations
to prevent spread of the infection and to decrease the mortality
rates. Most of the social activities like schools, shopping centers,
restaurants, and entertainment centers has been suspended
temporarily. Individuals had faced a great psychological stress
due to both high risk of transmission and mortality of disease
and social and economic problems related to lockdown (2,3).
Recent studies have suggested an increase prevalence of
mental diseases like anxiety, depression, and post-traumatic
stress disorder during the COVID-19 pandemic (2-5).

The morbidity and mortality rates of COVID-19 have been
reported to be higher in patients with chronic disease, older
age or state of immunosuppression (6). COVID-19 pandemic
had caused various problems in follow up and treatment of
many chronic diseases for this reason. An important research
area regarding chronic diseases during this time period has
been inflammatory bowel diseases (IBD). Immunosuppressive
drugs and biologics are used as induction and maintenance
treatment in a significant number of patients with IBD (7,8).
After declaration of COVID-19 as pandemic multiple studies
had beenreported regarding the management of patients with
IBD and organization guidelines have been published. Most
of the published research had been focused on information
regarding incidence and mortality rates and relationship with
drugs used in patients with IBD (9,10).

A few studies had been published regarding psychological
effects and quality of life of patients with IBD during COVID-19
pandemic (11,12). In a study evaluating the psychological
effects of pandemic on IBD patients’ anxiety and depression
had been found to be correlated with fear of contracting
COVID-19 (11). Another study reported that patients with
IBD are anxious about contracting the disease due to their
diagnosis and medications they are using (12).

This study aimed to determine the level of fear and anxiety of
COVID-19 and evaluate the quality of life of patients with IBD
during the pandemic. As these patients suffer from chronic
disease and some are using immunosuppressive drugs, we
tried to shed some light on the question whether COVID-19
fear levels affect treatment adherence and follow up practices.

MATERIAL AND METHOD

Ethical Statement

This study was performed at Ankara City Hospital, Turkey which
is a tertiary referral center. Ethical approval was received from
the local Ethics Committee (approval number: E2-21/73) and
the study was conducted in accordance with the Declaration
of Helsinki guidelines. Signed informed consent was obtained
from each participant prior inclusion in the study.

Study Design and Participants

This study was conducted as a cross-sectional study, and a total
of 150 participants were included. Participants were divided
into two groups as the IBD patient group (n = 75) and control
group (n=75).The IBD group included patients who had been
diagnosed with IBD according to clinical, endoscopic and
histological data and admitted to applied to gastroenterology
outpatient clinic between February 1,2021 and April 30, 2021.
Control group was selected from volunteers without any
clinical signs (patient relatives and clinic personnel excluding
doctors and nurses). Patients with mood disorders, malignant
disease, advanced organ failure, and individuals who declined
to participate were not included in the study.

Data Collection

Data related to demographic characteristics such as age,
gender, comorbidities, educational, and marital status
were obtained by questionnaires from the participants.
Information regarding the disease duration, medications,
and history of operation were obtained in detail from patient
files in IBD group. Disease activities were quantified by the
Crohn’s Disease Activity index (CDAI) and partial Mayo score
in Crohn's and ulcerative colitis patients respectively. Clinical
remission was defined as CDAI<150 and partial mayo score <2
in accordance with previous studies. In order to evaluate the
level of COVID-19 fear and anxiety, the Fear of COVID-19 Scale
(FCV-19S) and Coronavirus Anxiety Scale (CAS) were used. In
addition, Short Form- 36 (SF-36) test was used to evaluate
health-related quality of life (HRQoL).

Fear of COVID-19 Scale (FCV-19S)

FCV-19S is a short, 7-question questionnaire developed to
evaluate the level of fear and anxiety related to COVID-19
infection. Patients are asked to evaluate each question with a
five-point Likert type scale (1 = strongly disagree, 2=Disagree,
3=Neither agree nor disagree, 4=Agree, 5 = strongly agree)
(13). Total score of this scale ranges between 7 to 35 points.
The Turkish adaptation of the questionnaire was developed by
Saticietal (14). The cut-off value in FCV-19S was determined as
16.5, and scores higher than this value have been accepted to
have a significant predictive power on anxiety, health-related
anxiety, and post-traumatic stress disorder (15).

Coronavirus Anxiety Scale (CAS)

CAS is a 5-question questionnaire developed by Lee, et
al. to evaluate the psychological effects of the pandemic
period. The validity and the reliability of the Turkish version
of the questionnaire had been demonstrated. Each question
regarding frequency has a range of answers from 0 to 4
(O=never, 1=rare, 2=few days, 3=more than 7 days, 4=everyday
in the last 2 weeks). Total result differs from 0 to 20 (16,17).

Health-Related Quality of Life (SF-36)

Turkish version of SF-36 was used to evaluate the HRQoL (18).
This questionnaire is composed of 36 questions evaluating 8
components such as physical function (PF), social function (SF),
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restriction of physical function (PRL), restriction of emotional
role (ERL), energy (EN), general health (GH), and mental health
(MH). In the standard SF-36 scoring system each component
has a range of 0 (the worst) to 100 (the best).

Statistical Analysis

Data were analyzed using Statistical Package for the Social
Sciences (SPSS 22.0 for Windows) software. The variables were
investigated using visuals (histograms and probability plots)
and a Kolmogorov-Smirnov test to determine whether they
were normally distributed. In reporting descriptive statistics,
the data were expressed as mean = standard deviation (SD) and
median (minimum-maximum) for continuous variables and as
frequency and percentage (%) for nominal and categorical
variables. Independent samples t tests were used to compare
the continuous values and Mann-Whitney U test was used to
compare non-continuous and ordinal values between IBD and
control groups. When necessary, Pearson’s chi-square tests,
Fisher's exact tests, or Likelihood tests were used to compare
proportions in different groups. Logistic univariate analysis
were used to confirm independent risk factors for high level
of covid fear. A p-value of <0.05 was considered statistically
significant.

RESULTS

Clinical characteristics of the patients in the IBD group are
shown in Table 1. Six patients (8%) stopped using their
medications without any medical advice and 12 patients
(16%) either missed their colonoscopy appointment or
declined colonoscopy.

Table 1. Clinical characteristics of IBD group

IBD group n=75
IBD phenotype

Ulcerative colitis n (%) 36 (48.0)

Crohn's disease n (%) 36 (48.0)

Unsure/unclassified n (%) 3(4.0)
Years from diagnosis

Median (min-max) 4 (0-20)
History of IBD related surgery

Yes 12 (16.0)

No 63 (84.0)
Disease activity

Remission n (%) 43 (57.3)

Active n (%) 32 (42.7)
Current medications

Prednisolone n (%) 6 (8)

5-Aminosalicylates n (%) 19
Rectal therapy n (%) 28
Thiopurines n (%) 17
Budesonide n (%)
Methotrexate n (%) 1
Anti-TNF agents n (%) 27 (36)
Vedolizumab n (%)

Comparison of the demographic data of the patients in IBD
group and the control group is given in Table 2. Accordingly
no significant difference was detected in terms of age, gender,
educational level, marital status, and comorbidities. (p=0.206,
p=0.207, p=0.130, p=0.093, p=0.403 respectively).

Table 2. Comparison of demographic characteristics of participants
between two groups

IBD group Control Group P
n=75 n=75
Agl?/l(ggiaarr?iSD 4156 +14.36 44.19+14.06 0.206*
Gender n (%)
Female/male 32 (45.7)/43 (57.3) 38(50.7)/37 (49.3)  0.207**
Education Status n (%)
llliterate 0(0) 3(4)
Primary school 22(29.3) 4(5.3)
Middle school 8(10.7) 14(18.7) 0.130%**
High school 20 (26.7) 28 (37.3)
University 25 (33.3) 26 (34.7)
Marital status n (%)
Married 55(73.3) 46 (61.3)
Single 19 (25.63 23 (30.7) 0.093***
Divorcee 1(1.3) 6 (8)
Comorbidities n (%)
No 53 (70.7) 25 (80.6)
HT 7(9.3) 7(9.3)
DM 3(4.0) 6 (8.0)
HT+DM 2(2.7) 0 0.403%***
CAD 0(0) 1(1.3)
COPD 2(2.7) 0(0)
Other 8(10.7) 6 (8.0)

SD: standard deviation, BMI: body mass index, HT:hypertension, DM: Diabetes mellitus, CAD: coronary
artery disease COPD: Chronic obstructive pulmonary disease*:independent sample t test, **: Fischer
exact test, ***: Pearson chisquare test****:likelihood ratio test, bold values show p<0.05.

FCV-19S and CAS scores were significantly higher in IBD
patients compared to the control group. (p=0.001, p=0.001,
respectively) (Figure 1).
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Figure 1. Comparison of COVD fear and anxiety between IBD patients and
control group

In IBD patients subscores of SF-36 namely social functioning,
physical role limitation, energy, mental health, general
health, and body pain were significantly lower than the
control group (p=0.009, p=0.001, p=0.001, p<0.001, p<0.001,
p<0.001, respectively) (Figure 2).

Univariate regression analyses showed that university
degree of education, having Crohn’s disease, and using anti-
TNF drugs were significantly correlated with the high level
COVID-19 fear (p=0.010, p=0.022, p=0.027, respectively)
(Table 3).
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Table 3. Logistic regression analysis of factors associated with high level fear of COVID-19 scale.

. Univariate
Low level High level OR (95%CL) Plrae
Gender
Male/Female 18 (34.4) /11 (41.9) 25 (65.6) /21(58.1) <0.728 (0.282-1.878) 0.511
Age 44.93+14.69 43.72 £13.79 0.894 (0.961-1.027) 0.714
Education status
Primary school 12 (54.5) 10 (45.5) 0.394 (0.142-1.089) 0.073
Middle school 5(62.5) 3(37.5) 0.354 (0.077-1.620) 0.181
High school 8(38.1) 13(61.9) 1.029 (0.360-2.946) 0.957
University 4(16.7) 20 (83.3) 5.00 (1.477-16.923) 0.010
IBD fenotype
Ulcerative colitis n (%) 19 (52.8) 17 (47.2) 0.309 (0.117-0.816) 0.018
Crohn’s disease n (%) 9(25) 27 (75) 3.158 (1.183—8.427) 0.022
Unsure/unclassifed n (%) 1(33.3) 2 (66.7) 1.273(0.110-14.701) 0.847
Years from diagnosis 5(0-19) 4 (0-20) 0.955 (0.859-1.060) 0.386
Disease activity
Remission n (%) 18 (41.9) 25 (58.1) 1.375 (0.533-3.548) 0.511
Active n (%) 11 (34.4) 21 (65.6)
History of IBD related surgery
Yes 2(16.7) 10(83.3) 3.750 (0.759-18.538) 0.195
No 27 (42.9) 36 (57.1)
Current medications
Prednisolone n (%) 4 (66.7) 2(33.3) 0.291 (0.050-1.702) 0.217
5-Aminosalicylates n (%) 12 (42.9) 16 (57.1) 0.782 (0.300-2.038) 0.614
Rectal therapy n (%) 10(52.6) 9(47.4) 0.475 (0.165-1.369) 0.168
Thiopurines n (%) 9(52.9) 8 (47.1) 0.480 (0.160-1.439) 0.190
Budesonide n (%) 3 (60) 2 (40) 0.403 (0.063-2.575) 0.337
Anti-TNF agents n (%) 6(22.2) 21(77.8) 3.354(1.148-9.803) 0.027
Vedolizumab n (%) 4 (44.4) 5 (55.6) 0.781 (0.191-3.189) 0.731
90 Table 4. Relation between Health-Related Quality of Life (SF-36) and Fear of
COVID-19 Scale, Coronavirus Anxiety Scale in IBD Group
80 -
FCV-19S CAS
70 1 n=75
r p r p
60 - PF -0.119 0.319 0.038 0.746
50 | SF -0.219 0.059 -0.164 0.159
=180 PRL -0.170 0.144 -0.075 0.524
40 - m Control
ERL -0.278 0.016 -0.144 0.219
%7 EN -0.239 0.039 -0.034 0773
20 7 MH -0.296 0.01 -0.229 0.048
10 - GH -0.201 0.083 -0.150 0.198
5 PA -0.224 0.053 -0.075 0.523
PF SF PRL ERL EN MH GH PA PF: physical funcitoning, SF: social functioning, PRL: physical role limitation, ERL: emotional role

Figure 2. Comparison of SF-36 results between IBD patients and control
group

The relationship of FCV-19S, CAS, and SF- 36 in IBD patients
are depicted in Table 4. FCV-19S results were found to be
negatively correlated with emotional role limitation, energy
and mental health subscores of SF-36 in patients with IBD
(r=-0.278, p= 0.016; r=-0.239, p=0.039; r=-0.296, p=0.01,
respectively) (Table 4). CAS score was found to be negatively
correlated with only mental health subscore (r=-0.229,
p=0.048) (Table 4).

limitation, EN: energy, MH: mental health, GH: general health, PA: body pain

DISCUSSION

Our study revealed that IBD patients had higher fear and
anxiety levels against COVID-19 compared to normal healthy
population. Additionally, fear and anxiety level of COVID-19
were found to be correlated with some subscores of quality of
life. It was determined that Crohn'’s disease, university degree
of education, and using anti-TNF drugs were independent risk
factors of shown to greater COVID-19 fear. The questionnaires
were filled in peak months of COVID-19 cases and mortality in
a tertiary referral center for patients with IBD. During this time
frame vaccination had not reached great percentages in the
population yet.
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A previously published meta-analysis showed a greater
degree of anxiety and depression in patients with IBD
compared to the general population (19). A meta-analysis
including 19 studies evaluating the quality of life showed
that quality of life were significantly poorer than the healthy
population (20). In fact, regarding these studies patients
with IBD are expected to have lower quality of life, increased
anxiety and fear actually. Poor life conditions associated
with the pandemic have caused more fear of COVID-19 and
decreased quality of life in patients with IBD. All parameters
used in quality of life measurements except for PF and ERL
were significantly lower in patients with IBD. Despite the
fact that mean ERL values were lower in IBD patients no
significant difference was detected between the groups. This
may be due to restrictive regulations related to pandemic
and lockdown being also effective on the normal population

COVID-19 fear level was significantly higher in patients with
IBD with higher degree of education. Mean FCV-19S level
measured in a study employed on 606 university students
in Spain was a little higher than our reference cut-off level
(mean:16.7). This suggests that individuals with higher
education level might have higher FCV-19S levels compared
to other groups (21). Another study performed on IBD
patients found no significant correlation between the degree
of education and the fear of COVID-19 transmission (22).

In a questionnaire study performed in 225 IBD patients in
Brazil anxiety and fear of death was found in 58.2% of the
patients. Additionally no significant difference regarding
fear of COVID-19 was found between the patients with
active disease or remission (23). Similarly we could not find
any significant difference in level of COVID-19 fear between
patients with active disease or patients under remission. Also
the authors could not find any significant difference in terms
of anxiety between patients with UC or Crohn’s disease (23).
Another study evaluating the effects of COVID-19 pandemic
on IBD patients no significant difference was detected in
terms of fear, anxiety, and depressive symptoms between
UC and Crohn's disease patients (10). We found higher
level of COVID-19 fear in patients with Crohn's disease
compared to UC patients. This may be due to higher degree
of immunosuppressive drug use especially anti-TNF drugs
among patients with CD.

Another significant finding in our study was the higher level
of COVID-19 fear in patients using anti-TNF drugs compared
to other drug users. A study exploring the health behaviors
of patients with IBD reported that patients with the highest
level of fear of contracting COVID-19 were the patients using
thiopurines and anti-TNF drugs (12). A cross-sectional study
involving 619 IBD patients found that every 3 of 4 patients
stopped taking their medicine (22). Another study found
that 30% of patients stopped taking their medicine due to
risk of contracting COVID-19 and 17.3 % of them missed
their colonoscopy appointments (23). We found that 6 (8%)
patients didn’t continue their medications and 12 (16%)

patients missed or refused colonoscopy procedures due to
fear of contracting COVID-19. Among patients who were
nonadherence to drugs 3 were using anti-TNF, 2 were using
thiopurine and 1 was using vedolizumab. Our study, the rate
of nonadherence to treatment was lower than previously
mentioned studies.

Another important finding of our study was significant
negative correlation of increased FCV-19S and CAS with
some SF-36 parameters namely MH, ERL and EN. These
findings imply that especially mental components of SF-36
which evaluated 2 major components such as physical and
mental were negatively affected from the pandemic.

The main limitations of our study were its being a single
center study involving relatively low number of patients with
IBD. Another limitation might be not performing the study
in the first wave of pandemic despite the fact that it was
performed in a time frame with the highest COVID-19 case
and mortality numbers. Finally, third limitation of the study
is that changing of the disease activity compared the pre-
pandemic period, which is a factor that may affect the quality
of life of the patients in this period, hasn't been evaluated.

CONCLUSION

This study showed that IBD patients admitting to
gastroenterology outpatient clinic during the pandemic
had higher levels of fear and anxiety regarding COVID-19.
Increased levels of fear and anxiety decreased quality of life
specifically mentally, this was another important finding
of our study. One should keep in mind that the probability
of nonadherence to drugs in patients with IBD during the
pandemic and psychiatric support should be provided if
necessary.
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Abstract

Aim: This study aimed to compare the Rotterdam and Helsinki
computed tomography (CT) scoring systems for predicting the
30-day mortality after traumatic brain injury (TBI) in the geriatric
population.

Material and Method: Patients aged =65 years presenting to
the emergency department with trauma-related complaints
were retrospectively scanned using International Classification of
Disease codes, and patients with isolated head trauma examined
using brain CT were included. Demographic data including age,
gender, trauma mechanisms, Glasgow Coma Scale (GCS) score
at the time of admission, light reflex information, intubation,
and surgery status, and emergency department outcomes were
recorded. Brain CT images were investigated to calculate the
Rotterdam and Helsinki CT scores and the relationship between
them was examined.

Results: Of the 890 included patients, 403 (45.3%) were male.
Overall, 683 patients fell from a height of <1 m and 195 suffered
injuries by hitting or direct impact. Further, the 30-day mortality
rate was examined, revealing that 868 patients were alive and 22
patients died. Mortality rate was 3.7% for males and 1.4% for females.
The Rotterdam and Helsinki CT scores and 30-day mortality was
analyzed using receiver operating characteristic curve analysis, and
the area under the curve was found as 0.564 and 0.603, respectively.
The specificity of Rotterdam and Helsinki CT scoring systems in
predicting 30-day mortality was 99.08% and 99.19%, respectively.

Conclusion The use of CT scoring systems such as Rotterdam and
Helsinki in the geriatric population presenting with TBI allows us to
predict 30-day mortality.

Keywords: traumatic brain injury, geriatrics, emergency
department, tomography

Oz
Girig: Rotterdam Bilgisayarli Tomografi (BT) skorlama ve Helsinki BT
skorlama sisteminin geriatrik popilasyonda TBH (travmatik beyin

hasar) sonrasi 30 gUnlik mortaliteyi tahmin etme yeteneklerinin
karsilagtirmasini saglamayr amaglamaktadir.

Gereg ve Yontem: Acil servise travma iliskili sikayetlerle bagvuran 65
yas ve Ustl hastalar ICD kodlari Gzerinden retrospektif olarak tarandi ve
izole kafa travmasi mevcut olup beyin BT ile tetkik edilmis olan hastalar
calismaya dahil edildi. Hastalarin yas, cinsiyet gibi demografik verileri,
travma mekanizmalari, gelis muayenesinde Glasgow Koma Skalasi
(GKS), 151k refleksi bilgileri, entlibe edilip edilmedigi ve opere olup
olmadigi, acil servis sonlanim bilgisi taranarak kaydedildi. Hastalarin
beyin BT goértntuleri incelenerek Rotterdam ve Helsinki BT skorlari
hesaplandi ve bunlar arasindaki iliskiye bakildi.

Bulgular: Calismamiza dahil edilen 890 hastanin 403 (%45.3) erkekti.
Galismamizda 683 hastanin 1 metreden daha dustk yukseklikten
distigd, 195 tanesinin carpma veya direkt darbe alma seklinde
oldugu gorildu. Hastalarin bir aylik mortalite bilgisine bakildiginda
22 hastanin 6ldigu ve 868 hastanin sag oldugu saptandi. Erkek
hastalarda 6ltim orani %3,7 iken kadin hastalarda bu oran %1,4 olarak
bulunmus olup mortalite agisindan cinsiyetler arasinda anlamli fark
saptandi. Hastalarin Rotterdam ve Helsinki BT Skorlar ve bir aylk
mortaliteleri ROC analizi ile incelendiginde Rotterdam BT Skoru
icin egri altinda kalan alan sirasiyla 0.564 ve 0.603 olarak bulundu.
Hastalarin Rotterdam BT Skoru ve Helsinki BT skoru 1 aylik mortaliteyi
tahmin etmede spesifitesi sirayla %99,08 ve %99,19 olarak hesaplandi.
Sonug: TBH ile basvuran geriatrik populasyonda Rotterdam ve Helsinki
gibi BT skorlamalarinin kullanimi bize 30 ginltuk mortaliteyi tahmin
etmemizi olanak saglamaktadr.

Anahtar Kelimeler: travmatik beyin hasari, geriatri, acil servis,
tomografi
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INTRODUCTION

Traumatic brain injury (TBI) is one of the leading causes of
morbidity and mortality worldwide. TBI is the cause of many
emergency department admissions, hospitalizations, and
30% of injury-related mortality.!'*! Along with the effect
of age and declined physical function, one of the most
common injury mechanisms in the geriatric population is
falling.” Although the elderly population comprised 26.7%
of the total population in developed countries in 2015, this
ratio is expected to reach 40% in approximately 40 years."
Age is one of the most important prognostic factors for TBI.
The geriatric population is shown to be at higher risk than
younger patients in terms of length of hospital stay, cost,
survival, and functional outcome.?>”!

Computed tomography (CT) is a routine imaging method
used to evaluate lesions in patients with acute TBI and to
immediately initiate diagnosis and treatment due to its easy
accessibility and rapid applicability.® This imaging modality
not only allows the diagnosis of intracranial injuries but
also provides prognostic information.*” Several CT scoring
systems are available to predict and categorize the mortality
of patients with TBI. Rotterdam CT score and Helsinki CT
score are the most frequently used scoring systems.’®”
The Rotterdam CT scoring system is based on epidural
mass lesion, midline shift, basal cistern morphology,
and intraventricular blood or traumatic subarachnoid
hemorrhage."” The Helsinki CT score is calculated based
on the lesion type and volume, presence of intraventricular
bleeding, and suprasellar cistern status.l'!

This study aimed to compare the ability of the Rotterdam and
Helsinki CT scoring systems to predict the 30-day mortality
after TBl in the geriatric population.

MATERIAL AND METHOD

Patients older than 65 years who presented to the emergency
department of a tertiary education and research hospital
with trauma-related complaints between January 01, 2018,
the same date in 2021 were retrospectively analyzed using
International Classification of Disease codes, and those
with isolated head trauma who were examined using
brain CT were included in the study. Patients aged <65
years, without head trauma, who did not undergo brain CT
examination despite having head trauma, for whom brain
CT findings could not be understood whether the cause or
outcome such as head trauma during syncope or epileptic
seizure, and those with missing data were excluded from
the study. Demographic data including age, gender, trauma
mechanisms (fall from height of <1 m, fall from height of >1
m, hit or direct impact, motor vehicle collisions, pedestrian
injury, motorcycle accident), Glasgow Coma Scale (GCS)
on admission, light reflex information, intubation and
surgery status, and emergency department outcome were
recorded. Rotterdam and Helsinki CT scores were calculated
by examining the patients’ brain CT images. The 30-day

mortality status of the patients was confirmed by checking
both the Death Notification System (OBS, http://www.obs.
gov.tr) and hospital data. The study was carried out with
the permission of Umraniye Training and Research Hospital
Ethical Committee (ethics committee approval number:
B.10.1TKH.4.34.H.GP.0.01/294). All procedures were carried
out in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

Statistical Analysis

The collected data were analyzed using IBM SPSS 28 (IBM
Corp. Released 2021; IBM SPSS Statistics for Macintosh,
Version 28.0, Armonk, NY; Analyzed using IBM Corp).
Continuous data with normal distribution were presented
as mean and standard deviation, whereas continuous data
without normal distribution were presented as median and
interquartile range (IQR). Categorical data were expressed as
frequency and percentage. Categorical data were compared
using Chi-squared and Fischer's exact test where applicable.
Continuous data that did not fit normal distribution were
compared using Mann-Whitney U test. Receiver operating
characteristic (ROC) curves were compared using the De-
Long test. A p value of <0.05 was considered significant in all
statistical analyses.

RESULTS

Overall, 7869 patients aged older than 65 who presented to
the emergency department for trauma between the study
period were scanned. Of these, we excluded 3839 patients
due to lack of head trauma, 1229 as they did not undergo
brain CT, and 1911 due to unclear mechanism of trauma and
lack of data.

Of the remaining 890 patients included in the study, 403
(45.3%) were male. Median age was 77 (IQR: 71-84) years.
On examining the trauma mechanisms of the patients, we
found that 683 (76.7%) patients fell from a height of <1
m, 195 (21.9%) suffered a hit or direct impact, 2 (0.2%) fell
from a height of >1 meter, 6 (0.7%) were in motor vehicle
collisions, 3 (0.3%) were in pedestrian injury,and 1 (0.1%) was
in a motorcycle accident. Patient examination at the time of
admission showed that 873 (98.1%) patients had a GCS of
15, 13 (1.5%) had a score of 14, and 4 (0.4%) had a score of
<13. Two (0.2%) patients had negative unilateral light reflex
and anisocoria at the time of admission, and four (0.4%) were
intubated in the emergency department. On investigating
the emergency department outcomes of the patients, we
found that 1 (0.1%) patient had died in the emergency room,
28 (3.1%) had been admitted to other wards, 3 (0.3%) were
moved to the intensive care unit, and 858 (96.4%) were
discharged from the emergency room. Examination of the
30-day mortality of the patients revealed that 22 (2.5%)
patients had died and 868 (97.5%) were alive. Brain CT
findings and other data of the patients are summarized in
Table 1.
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Table 1. Descriptive characteristics of patients

n (%)

Gender

Male 403 (45.3)

Female 487 (54.7)
Age 77 (71 -84)
Trauma mechanism

Fall from height of <1 m 683 (76.7)

Fall from height of >1 m 2(0.2)

Hit or direct impact 195 (21.9)

Motor vehicle collisions 6(0.7)

Pedestrian injury 3(0.3)

Motorcycle accident 1(0.1)
Glasgow Coma Scale

15 873 (98.1)

14 13(1.5)

<13 4(0.4)
Pupil status

Isochoric 888 (99.8)

Anisochoric 2(0.2)
Intubation in the emergency department 4(0.4)
Emergency department outcome

Discharged 858 (96.4)

Admitted to a hospital ward 28 (3.1)

Admitted to the intensive care unit 3(0.3)

Death 1(0.1)
30-day mortality

Alive 868 (97.5)

Dead 22 (2.5)
Brain computed tomography findings

Subdural hematoma 17 (1.9)

Epidural hematoma 2(0.2)

Intracerebral hematoma 3(0.3)

Subarachnoid hemorrhage 8(0.9)

Intraventricular hemorrhage 0(0.0)

Compressed cistern 2(0.2)

>5 mm shift 1(0.1)

>25 cm3 hematoma volume 2(0.2)
Rotterdam scores

1 879 (98.8)

2 9(1.0)

3 2(0.2)

4 0(0.0)

5 0(0.0)

6 0(0.0)
Helsinki scores

-1 1(0.1)

0 865 (97.2)

1 0(0.0)

2 15(1.7)

3 6(0.7)

4 0(0.0)

5 3(0.3)

Table 2. Comparison of 30-day mortality in terms of age, gender, and

Rotterdam and Helsinki computed tomography scores

Mortality p values
Dead Alive
81 77.0
e (IQR:76.5-858)  (IQR:70.8-840) 00157
Gender
Male 15(3.7) 388 (96.3) 0.029**
Female 7(1.4) 480 (98.6)
Rotterdam CT scores
<2 19(2.2) 860 (97.8) OI00 P
>2 3(27.3) 8(72.7)
Helsinki CT scores
<3 20(2.3) 861 (97.7) 0.019%***
>3 2(22.2) 7(77.8)

P values written in bold are statistically significant (p < 0.05). *Mann-Whitney U test; **Chi-squared
test; ***Fischer’s exact test CT, computed tomography; IQR, interquartile range

An analysis of the relationship between age and mortality
revealed that the median age of the patients who had
died was 81 years (IQR: 76.5-85.8) and that of the surviving
patients was 77.0 years (IQR: 70.8-84.0) (Mann-Whitney U
test; p=0.015). The mortality rate was 3.7% for males and 1.4%
for females (Chi-squared test; p=0.029). When the Rotterdam
and Helsinki CT scores and 30-day mortality of the patients
were analyzed using ROC analysis, the area under the curve
for the Rotterdam CT score was 0.564 and that for the Helsinki
CT score was 0.603 (Figure 1). The difference between the two
AUC values was calculated as —0.04 (95% Cl: —0.101-0.021);
however, this difference was not statistically significant (De-
Long test; p=0.203). When the Rotterdam CT score of the
patients was dichotomized at the cutoff value of 2,879 patients
were found to have a Rotterdam CT score of <2 and 2.2% of
these patients died, whereas 11 patients had a score of >2 and
27.3% of these patients died. This difference in the mortality
rates was statistically significant (Fischer's exact test; p=0.002).
At this cutoff value, the specificity of the Rotterdam CT score
was 99.08% (95% Cl: 98.19% vs. 99.6%). When the Helsinki CT
score was dichotomized at the cutoff value of 3, 881 patients
had a Helsinki CT score of <3 and 2.3% of these patients died,
whereas 9 had a Helsinki CT score of =3 and 22.2% of these
patients died. The difference between the mortality rates
was found to be statistically significant (Fisher's exact test;
p=0.019) (Table 2). At this cutoff value, the specificity of the
Helsinki CT score was 99.19% (95% Cl: 98.35%-99.68%).

1,0

0,8

0,6

sensitivity

~—&— Helsinki CT Score

0,4 —@— Rotterdam CT Score

0,2

0,0
0,0 0,2 0,4 0,6 0,8 1,0

1- Specificity

Figure 1. Receiver operating characteristic curves for Rotterdam and Helsinki
computed tomography scores according to 30-day mortality

DISCUSSION

Predicting mortality is very important for patients with
TBI. This helps clinicians decide the resource allocation for
patients and communicate with the patient's relatives.'? GCS
is the most used scoring system to evaluate TBI and predict
prognosis;.'! however, it has some limitations, e.g., it does
not consider brainstem reflexes and eye movements. GCS is
not reliable for patients who consume alcohol or were given
sedatives and cannot provide structural information for
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intracranial lesions.?®'4 For these reasons, we compared the
Helsinki CT scoring system with the Rotterdam CT scoring
system, both of which are used to classify CT, to accurately
predict prognostic values. The AUC for the Rotterdam CT
scoring system was 0.564 and that for the Helsinki CT scoring
system was 0.603, showing no significant differences. In
mortality prediction, the sensitivity of both scoring systems
was found to be >99%, which was statistically significant.
When the scoring systems were individually evaluated, they
were successful in predicting prognosis. No previous study
in the literature includes geriatric patients.”'"'>'® We believe
that these two scoring systems can be used to evaluate
the 30-day mortality in the geriatric patient population
presenting to the emergency department with TBI.

TBl-related admissions to the emergency department,
ward, and intensive care units as well as mortality occur
most frequently in older adults."” Increasing age is one of
the most important prognostic factors for mortality in TBI.
2171 In the present study, the median age of patients aged
>65 years presenting to the hospital with TBI was 77 years,
which is consistent with the literature."® It was found that
the median age of the patients who died was 81 years
and that of the patients who survived was 77 years. This
difference was statistically significant. Differences after TBI
is age-related. Morbidity and mortality increase with an
increase in age,™ which, in turn, leads to an increase in the
length of hospital stay and cost of care.>*! Therefore, scoring
systems that predict mortality may help clinicians predict
the healthcare costs.

Although the number of women presenting to the emergency
department with TBI was higher in the present study, the
opposite was the case in terms of mortality, with a mortality
rate of 3.7%, which is significantly higher compared with that
for females. In the literature, some studies report that male
patients more frequently present with TBI in all age groups,
whereas some other studies report that the frequency of
female patients is higher.'”-'

According to our data, the most common reason for TBI in
admitted patients was falling from the same level (76%). This
is in accordance with previous reports, whereas one of the

least common causes of TBI was motor vehicle collisions.
[5,17,19]

Limitations

There are some limitations to this study. First, this is a
retrospective study. Second, this was a single-center study
even though 3 years of data was analyzed. This may have
affected our results due to local treatment protocols. The
mortality rate in the present study was very low; therefore,
our results may not be applicable to other hospitals and
populations with other conditions. For these reasons, the
results should be validated with large-scale prospective
studies.

CONCLUSIONS

In the present study, we compared the Rotterdam and Helsinki
CT scoring systems. The use of such CT scoring systems for
geriatric patients presenting with TBI allows us to predict
the 30-day mortality. These two scoring systems have high
sensitivity and can be used for geriatric patients presenting
with TBI but there is no superiority to each other. Further
studies are needed to support this evidence..
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Abstract

Objective: In this retrospective observational study, we aimed
to investigate the COVID-19 treatment protocols applied in our
hospital in terms of side effects and 28-day mortality.

Material and Method: All 621 patients diagnosed as COVID-19
and treated with any drugs were included in the study. Inclusion
criteria for patients were hospitalization with COVID-19 diagnosis
and being over 18 years old. The patients were divided into 4
groups according to the treatments against COVID-19: Group 1
(only favipiravir), Group 2 (hydroxychloroquine (HQ)+ Azithromycin
(AZ), Group 3 (only HQ), and Group 4 (HCQ+AZ +antibiotics). The
gender, age, medications, underlying comorbidities, possible
side effects due to the treatments (cardiotoxicity, hepatotoxicity,
nephrotoxicity), and mortality rates were evaluated.

Results: There was no difference in terms of side effects between
treatment groups. Mortality rates were lowest in the HQ+AZ group.
HCQ+AZ treatment was the most effective treatment protocol.

Conclusion: It can be concluded from the study that the higher
mortality rate due to favipiravir may be due to the administration
of this drug only to critically ill patients during the initial period of
the pandemic. Or the study may lead us to conclude that favipravir
not effective in the treatment of COVID-19.

Keywords: COVID-19,
azithromycin, antibiotics

favipiravir, hydroxychloroquine,

0z

Amag: Bu retrospektif gézlemsel calismada hastanemizde uygulanan
COVID 19 tedavi protokollerini, yan etkileri ve 28 glnluk mortaliteyi
arastirmayi amacladik.

Gereg ve Yontem: Calismaya COVID-19 tanisi konan ve herhangi bir
ilacla tedavi edilen 621 hastanin tamami dahil edildi. Hastalar icin dahil
edilme kriterleri COVID-19 tanisi ile hastaneye yatis ve 18 yasindan
biylk olmakti. Hastalar COVID-19 tedavisine goére 4 gruba ayrild:
Grup 1 (sadece favipiravir), Grup 2 (hidroksiklorokin (HQ)+ Azitromisin
(AZ), Grup 3 (sadece HQ) ve Grup 4 (HCQ+AZ) +antibiyotikler) Cinsiyet,
yas, ilaclar, altta yatan komorbiditeler, tedavilere bagli olasi yan etkiler
(kardiyotoksisite, hepatotoksisite, nefrotoksisite) ve mortalite oranlari
degerlendirildi.

Bulgular: Tedavi gruplari arasinda yan etkiler acisindan fark yoktu.
Mortalite oranlari HQ+AZ grubunda en dusiktt. HCQ+AZ tedavisi en
etkili tedavi protokolUyd.

Sonug: Calismada, favipiravire bagl daha yuksek 6lum oraninin,
pandeminin ilk déneminde bu ilacin sadece kritik hastalara
uygulanmasina bagh olabilecedi sonucuna varilabilir. Calisma,
favipravirin  COVID-19 tedavisinde etkisinin olmadigi sonucuna
varmamizi saglayabilir.

Anahtar Kelimeler: COVID-19, favipiravir, hidroksiklorokin,
azitromisin, antibiyotikler
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) pandemic is still
wreaking havoc around the world, and it's become a major
cause of death and morbidity. It has caused over 2 million
deaths globally since the first case was identified." Patients
of advanced age and comorbidities have a higher mortality
rate. According to current statistics, global mortality is 6.97
percent, while mortality in our country is 2.71 percent.’??
For the proper treatment of the disease, successful and
safe therapies with a low side effect profile are still needed.
The treatment protocols are based on a small number of
randomized clinical trials, experiences from the treatment of
past influenza outbreaks and other coronavirus viruses, and
expert opinions. Due to the need to formulate a treatment
protocol in a hurry since the COVID-19 pandemic is rapidly
progressing. Treatment methods are continually changing
and becoming more appropriate as new research evidence
and global studies become accessible.

Favipiravir and/or hydroxychloroquine (HQ) treatments have
been recommended by our country’s Ministry of Health since
the beginning of the pandemic, according to the COVID-19
Diagnosis and Treatment Guidelines. Also, in the earliest
stages of the pandemic, azithromycin (AZ) treatment was
also recommended. In addition, various antibiotics were
recommended for selected patients.2 There are several studies
examining the side effects of drugs used in the treatment of
COVID-19 and their effects on patients' mortality, clinical
course, and prognosis.*® However, comparative studies on
COVID-19 treatment protocols are limited to the current
literature.

In this study, we aimed to retrospectively investigate the
COVID-19 treatment protocols applied in our pandemic
tertiary care hospital in terms of side effects and 28-day
mortality.

MATERIAL AND METHOD

This retrospective, observational study included 621 confirmed
COVID-19 patients from a pandemic hospital in our province.
Data of the confirmed COVID-19 patients were collected from
March 23 to July 1, 2020. Patients diagnosed with COVID-19
according to the World Health Organization (WHO) provisional
guideline. A positive result of the SARS-CoV-2 “real-time”
reverse transcriptase-polymerase chain reaction (RT-PCR) test
in upper respiratory tract specimens of the patients as a definite
case, although the SARS-CoV-2 RT-PCR test of the patient
was negative, finding an appearance compatible with viral
pneumonia in thoracic computed tomography (CT) together
with appropriate clinical findings was defined as a possible
COVID-19 patient.? Exclusion criteria were missing data, age
younger than 18 years, patients who were admitted to the
intensive care unit (ICU) at the time of admission, and COVID-19
diagnosis was excluded during clinical follow-up, were not
included in the study. The patients were divided into 4 groups
according to the COVID 19 treatment protocols: Group 1 (only

favipiravir), Group 2 (HQ+AZ), Group 3 (only HQ), and Group
4 (HQ+AZ+antibiotics). The gender, age, the medications,
underlying comorbidities, possible side effects due to the
treatments (cardiotoxicity, hepatotoxicity, nephrotoxicity,
elevation of blood uric acid levels), and mortality rates were
evaluated. Data were collected from the hospital automation
system and transferred to the case forms created by researchers.

Statistical Analysis

The data were analysed with the SPSS Package Program
version 22.00 (IBM, Armonk, NY, USA). Number, percentage,
mean, median, minimum, maximum and standard deviation
were used in the presentation of descriptive data. Chi-Square
test was used to compare categorical variables and Kruskal
Wallis Analysis was used to compare continuous variables. For
statistical significance, p <0.05 was accepted.

Ethical Approval

The study was carried out in accordance with the principles of
the 2013 revised Helsinki Declaration. The study was approved
by COVID-19 Scientific Research Evaluation Commission of
the General Directorate of Health Services of the Ministry of
Health at the date of 04.05.2020 and local ethics committee of
our university (dated 03.06.2020, numbered: 2020-08).

RESULTS

A total of 621 patients (256 women and 361 men) diagnosed
as COVID-19 (PCR or CT positive) and treated with any drugs
were enrolled in the study. The age and gender characteristics
of the patients are given in Table 1. Most of the patients
(n=341, %54,9) were in the HQ +AZ group.

The average age of in group 1 was 66.2+15.7, in group 2
was 56.4+18.8, in group 3 was 49.8+19.5 and in group 4
was 60.7+18.5 years. A statistically significant difference was
found between the groups in terms of age (p=0.0001). The
median age of group 3 is higher than group 1 and group 4
patients, this difference was statistically significant in the
Dunn-Bonferroni corrected paired comparisons (p=0.0001,
p=0.001, respectively). The median age of group 2 was lower
than group 1, and this difference was statistically significant in
the Dunn Bonferroni corrected paired comparisons (p=0.003).

In a comparison of treatment groups with underlying diseases,
chronic obstructive pulmonary disease (COPD) and chronic
renal failure (CRF) were statistically significantly higher in
group 1. There was no significant difference in terms of other
diseases and gender (Table1).

Levofloxacin (n=55), ceftriaxone (n=46), ceftazidime (n=25),
piperacillin-tazobactam (n=17), meropenem (n=16) and
imipenem (n=14) were the used antibiotics in group 4.

There was no difference in terms of side effects between
the groups according to treatment protocols. In the only
favipiravir group, mortality rates were found to be statistically
significantly higher. Mortality rates were lowest in the HQ+AZ
group (Table 2).
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Table 1. Summary of demographical characteristics and comorbidities of the patients.

Total Favipiravir only (n=49) HQ+AZ (n=341) HQ only HQ+AZ + antibiotics
Variables (Group 1) (Group 2) (n=58) (Group 3) (n=173) (Group 4) P value
n (%) n (%) n (%) n (%) n (%)

Gender 0.687
Female 256 (41.2) 17 (34.7) 146 (42.8) 22(37.9) 71 (41.0)
Male 365 (58.8) 32(65.3) 195 (57.2) 36 (62.1) 102 (59.0)

COPD 0.026
no 566 (91.1) 41 (83.7) 315(92.4) 57(98.3) 153 (88.4)
yes 55(8.9) 8(16.3) 26 (7.6) 1(1.7) 20 (11.6)

Diabetes mellitus 0.053
no 526 (84.7) 40 (81.6) 292 (85.6) 55(94.8) 139 (80.3)
yes 95 (15.3) 9(18.4) 49 (14.4) 3(5.2) 34 (19.7)

Hypertension 0.053
no 449 (72.3) 30(61.2) 252 (73.9) 48 (82.8) 119 (68.8)
yes 172 (27.7) 19 (38.8) 89 (26.1) 10(17.2) 54(31.2)

Cardiac diseases 0.652
no 521 (83.9) 39(79.6) 291 (85.3) 49 (84.5) 142 (82.1)
yes 100 (16.1) 10 (20.4) 50 (14.7) 9(15.5) 31(17.9)

Malignancy 0.021
no 593 (95.5) 45 (91.8) 330 (96.8) 58 (100.0) 160 (92.5)
yes 28 (4.5) 4(8.2) 11 (3.2) 0(0.0) 13 (7.5)

Chronic renal failure 0.029
no 601 (96.8) 45 (91.8) 335(98.2) 57(98.3) 164 (94.8)
yes 20(3.2) 4(8.2) 6(1.8) 1(1.7) 9(5.2)

Organ transplant 1.000
no 619 (99.7) 49 (100.0) 340 (99.7) 58 (100.0) 172 (99.4)
yes 2(0.3) 0 (0.0) 1(0.3) 0(0.0) 1(0.6)

Immunodeficiency 1.000
no 620 (99.8) 49 (100.0) 340 (99.7) 58 (100.0) 173 (100.0)
yes 1(0.2) 0 (0.0) 1(0.3) 0(0.0) 0 (0.0)

Chronic liver disease 0.595
no 615 (99.0) 48 (98.0) 338(99.1) 58 (100.0) 171 (98.8)
yes 6(1.0) 1(2.0) 3(0.9) 0(0.0) 2(1.2)

Rheumatic Disease 0.432
no 615 (99.0) 49 (100.0) 339(99.4) 57 (98.3) 170 (98.3)
yes 6(1.0) 0(0.0) 2(0.6) 1(1.7) 3(1.7)

*%: column percentage, p: Chi Square Test, AZ: azithromycin, HCQ: Hydroxychloroquine, COPD: Chronic Obstructive Pulmonary Disease,

Table 2. Summary of side effects and mortality.

. Favipiravir only (n=49) HQ+AZ (n=341) HQ only (n=58) HQ+AZ + antibiotics
Side effects and (Group 1) (Group 2) (Group 3) (n=173) (Group 4) P value
mortality
n (%) n (%) n (%) n (%)
Cardiotoxicity 0.432
no 49 (100.0) 339(99,4) 57 (98.3) 170 (98.3)
yes 0(0.0) 2(0,6) 1(1.7) 3(1,7)
Hepatotoxicity 0.358
no 49 (100.0) 328(96.2) 56 (96.6) 163 (94.2)
yes 0(0.0) 13(3.8) 2(34) 10 (5.8)
Nephrotoxicity 0.216
no 47 (95.9) 334 (97.9) 58 (100.0) 172 (99.4)
yes 2(4.1) 7 (2.1) 0(0.0) 1(0.6)
Exitus 0.0001
no 33 (67.3) 322 (94.4) 54(93.1) 144 (83.2)
yes 16 (32.7) 19 (5.6) 4(6.9) 29 (16.8)

*%: column percentage, p: Chi-Square Test * HCQ: hydroxychloroquine.
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DISCUSSION

COVID-19 is a pandemic that has been causing many deaths
globally but there are still not specifically effective antiviral
drugs that can currently treat COVID-19. The guidelines
prepared according to preliminary results of clinical studies
are rapidly changing."? Due to the variety of drugs used
in the treatment of COVID-19, guiding treatment schemes
have emerged with the experience in our country and in the
world has been released.”” Only favipiravir, HQ+AZ, only HQ,
and HQ+AZ+antibiotics treatment protocols are among the
treatment protocols used in our country in early pandemic.

In a retrospective study from Bosnia and Herzegovina; the
mortality rate was 5% and the highest mortality rate was
in patient over 65 years.” The reported COVID-19 related
mortality rate was 2.4% in Turkey according to previous study
results.”? We aimed to investigate the optimal treatment
by comparing the treatment protocols given, since the
continuation of COVID-19 related deaths globally and the
fact that the definitive treatment has not yet been found.
Additionally, we aimed to compare the side effects and
mortality rates of these different treatment protocols.

In our country, the treatment strategy depends on the
patient's presence and it should be determined according
to the course of the clinical presentation in 48-72 hours
of admission. Combination treatments with HQ have a
good response to therapy if there is no rapid change in 02
saturation of the patient. Favipiravir was recommended
when lung parenchymal infiltration> 50% or in the group
with underlying disease or in the group whose saturation is
not stable such as intensive care unit patients.>” Favipiravir
is an antiviral which is a broad spectrum, that selectively and
potently inhibits the Ribonucleic Acid (RNA)-dependent RNA
polymerase (RdRp) of RNA viruses, has also been studied
in various clinical studies for COVID-19 treatment.”*'2
Favipiravir is an intracellular phosphoribosylated precursor
to form the active metabolite favipiravir ibofuranosyl-
5'-triphosphate (T-705-RTP) was previously used for the
treatment of pandemic influenza, has shown potent in
vitro activity against SARS COV-2. Overall, favipiravir has
shown promising results in clinical studies in multiple
countries (such as China, Russia, Japan, the USA, UK, and
India). COVID-19 treatment guidelines of many countries
have included favipiravir in the treatment protocol.!'? In our
country, COVID-19 patients have been treating according to
the guidance of the Ministry of Health COVID-19 Guidelines.
In early pandemic HQ +AZ, only HQ and HQ +AZ +antibiotics
were recommended in non-severe patients’ treatments.
5 days of favipiravir treatment was only recommended in
severe patients. However, in the subsequent stages of the
pandemic, favipiravir started to be used evenin the treatment
of outpatients.” In our study, in which only hospitalized
COVID-19 patients were included, increased mortality rates
were found in patients who were given only favipiravir
treatment compared to the other groups. The reason for this

may the treatment recommendations in the early pandemic
period when the disease had more unknowns. Or it may be
since these patients had already more severe underlying
diseases or the clinical presentation of the patients at the
time of admission was more severe.

Although there are results supporting the short-term safety
of favipiravir,”*™ an early study"® reported that the most
common side effects of favipiravir treatment were mild to
moderate diarrhoea, asymptomatic increase in blood uric
acid and transaminases, and decreased neutrophil count. In
our literature research, we did not find many publications
on liver toxicity due to the use of favipiravir treatment. In a
controlled study, an increase in liver tests was observed in
2.8% of 35 patients using favipiravir.™ In a retrospective
study from Turkey, it was not reported that liver tests were
higher in the hydroxychloroquine group, but significant
increases were found in the favipiravir group.™™ We found
no hepatotoxicity and cardiotoxicity in the favipiravir group,
nephrotoxicity developed in 4.1% of the patients, but there
was no statistically significant difference between groups. The
reason for the undeveloped toxicity of the drugs may be due
to the short-term treatment recommendation.

Hydroxychloroquine is a safer analog of chloroquine and
has an antiviral effect against SARS-CoV-2.7141¢171 HQ inhibits
SARS-CoV-2’s replication in vitro. HQ is a cheap and reliable
drug and drug-drug interaction that is low in short-term
usage.'”2% Although it is not known clearly in the treatment of
COVID-19, HQ s thought to be a safe drug. In current literature,
frequently reported side effects are moderate nausea and
diarrhoea, QTc prolongation.®" The usage of HQ in critically
ill patients may pose a risk in terms of cardiac toxicities such as
ventricular arrhythmias, prolongation of the QT interval, and
other cardiac toxicities."® In patients with a history of cardiac
arrhythmia, daily side effects should be monitored according
to the QT distance, and HQ and/or AZ should be discontinued
when >300ms.”!

Seyhan et al®" reported that post-treatment QTc

measurements of both HQ +AZ group and HQ group were
prolonged compared to pre-treatment measurements. In
our study, no statistically significant difference was found
between the groups in terms of cardiotoxicity. However, we
detected cardiotoxicity in 3 patients in the HQ+AZ+antibiotics
group, 2 patients in the HQ +AZ group, and in 1 patient in
the only HQ group. This can be interpreted as; the possibility
of cardiotoxicity increases with the number of growing
treatments added to HQ therapy. Ventricular arrhythmia was
not detected in our study similarly previous study.?"

In a study from France, it was reported that HQ therapy
was significantly associated with viral load reduction/
loss in COVID-19 patients, and its effect was strengthened
with AZ.292% |n another study from Turkey, AZ was found
effective in SARS-CoV-2 RNA-dependent RNA polymerase
protein inhibition.”? A very recently published open-label
randomized controlled trial study reported that chloroquine /
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HQ treatment added to standard therapy in severe COVID-19
patients caused a significant clinical deterioration, increased
risk of renal dysfunction, and increased need for invasive
mechanical ventilation.”® 54.9% of our patients (n=341)
were treated with HQ +AZ. With this treatment protocol,
cardiotoxicity developed in 2 patients, hepatotoxicity
developed in 13 patients, nephrotoxicity developed, and
elevation of blood uric acid levels developed in 7 patients,
and no statistically significant increase was found in terms of
these side effects in comparison with other treatment groups.
In addition, mortality occurred in only 5.6% of patients in this
group. This rate was the lowest compared to all treatment
groups. This may be due to the recommendation of HQ +/- AZ
treatment in mild or moderate COVID-19 patients according
to the Ministry of Health guidelines.

In addition, other several antiviral medications clinical studies
involving oseltamivir, lopinavir, ritonavir, and ganciclovir are
used to treat COVID-19, and the treatments recommended
in the first months of pandemic in our country were the
treatments included in our study. Antibiotic therapy can also
be added to treatment for COVID-19 patients, depending
on the severity of the concurrent disease. Among the most
recommended antibiotics are cephalosporins, quinolones,
carbapenems, tigecycline.?

In the available literature, no study examining the results of
adding different antibiotic treatments to COVID-19 treatment
was found. In our study, this group was not examined among
themselves. There were 173 patients in this group. The most
frequently added antibiotics were levofloxacin (n=55),
ceftriaxone (n=46), ceftazidime (n=25). However, data on
whether these antibiotics were added empirically or for
the treatment of secondary infection could not be reached
because the study was retrospective.

In a recent meta-analysis study conducted in 2021, a total
of 2702 studies and 12 clinical studies with 1636 patients
were analysed. Observational studies have been found to
have a moderate risk of bias, and nonrandomized studies
have been found to have a significant risk of bias. These meta-
analysis data showed that there was no significant difference
between favipiravir treatment and standard of care in terms
of mortality rate and need for mechanical ventilation in
moderate to severe COVID-19 patients. Furthermore, this
meta-analysis study revealed no superiority of favipiravir
over the standard of care for up to 14 days or other antivirals
previously shown to be ineffective for COVID-19, such as
hydroxychloroquine, chloroquine, Lopinavir/Ritonavir. It is
consistent with the recent meta-analysis findings and may
contribute to the literature. The study demonstrated that,
the higher mortality rate due to favipiravir was attributed to
the administration of this drug to only critically ill patients
in the first period of the pandemic. Or the study may lead us
to conclude that favipiravir has no effect in the treatment of
COVID-19.

CONCLUSION

The study demonstrated that, the higher mortality rate due to
favipiravir was attributed to the administration of this drug to
only critically ill patients in the first period of the pandemic. Or
the study may lead us to conclude that favipiravir has no effect
in the treatment of COVID-19. Our study was carried out in our
country during the early pandemic period, when treatment
protocols were not yet settled and there were many COVID 19
unknowns. Mortality rates were lowest in the HQ+AZ group
but this group is not severe COVID 19 patients.

Limitations of the study: The current study has several
limitations. It was a single center study and the treatments
were given in the first months of pandemic examined.
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Abstract

Aim: Tracheostomy is a method frequently applied in intensive care
units with the indication of prolonged intubation.[1] Our aim in this
study is to retrospectively analyze the percutaneous dilatational
tracheostomy (PDT) cases performed in our clinic within 1 year.

Material and Method: It's analyzed the patients who underwent
PDT in SakaryaTraining and Research Hospital, Anesthesia Intensive
Care Unit between January 2019 and December 2019. Each
patient's age, gender, diagnosis of intensive care admission, use of
anticoagulant drugs, and APACHE Il score were recorded. Then, the
day of tracheostomy procedure, complications, total intensive care
unit stay, and the patient's discharge from the intensive care unit
were evaluated.

Results: A total of 79 patients were found to have undergone PDT.
It was observed that the mean age of the patients was 66.56+17.83
and 48 (60.8%) were male. It was observed that 25(31.6%) of the
patients were admitted to the intensive care unit with the diagnosis
of postresuscitation syndrome, 17 (21.5%) cerebrovascular
accident, and 15(19%) pneumonia. The mean APACHE Il scores
of the patients were 24.1+6.2, and 16(20.3%) patients were
discharged. The median PDT procedure day was 19.5[12-30]. It was
determined that only 2 of the patients had minor and 1 major and 3
(3.9%) patients did not develop any other complications apart from
the bleeding related complication.

Conclusion: In our study, although 66 (83.6%) of the patients who
underwent PDT procedure received anticoagulant-antiaggregant
treatment, postoperative bleeding rates were observed to be quite
low in accordance with the literature.

Keywords: Intubation, percutaneous tracheostomy, intensive care

Oz

Amag: Trakeostomi yogun bakim Unitelerinde uzamis enttibasyon
endikasyonu nedeniyle siklikla uygulanan bir ydntemdir. Entibasyon
sUresinin 7 glnden uzun olmasi sonucu larengeal hasar, glottik-
subglottik stenoz ve vokal kord paralizileri gorulebilmektedir. Bu
calismadaki amacimiz klinigimizde 1 yil icinde uygulanmis olan
perkitan dilatasyonel trakeostomi (PDT) olgularini retrospektif olarak
analiz etmektir.

Gereg ve Yontem: Ocak 2019 ile Aralik 2019 yillar arasinda Sakarya
Egitim ve Arastirma Hastanesi, Anestezi Yogun Bakim Unitesinde
PDT islemi uygulanan hastalar incelendi. Her hastanin yas, cinsiyet,
yogun bakima yatis tanisi, antikoagulan ilag kullanimi, APACHE I
skoru kaydedildi. Daha sonra trakeostomi agilma ginu, gelisen
komplikasyonlar, toplam yogun bakim yatis giind ve hastanin yogun
bakimdan taburculugu degerlendirildi.

Bulgular: Toplamda 79 hastaya PDT islemi uygulanmis oldugu saptandi.
Hastalarin yas ortalamasinin 66,56+17,83 oldugu ve 48 (%60,8) inin erkek
oldugu goézlendi. Hastalarin, 25(%31,6)'inin postresUsitasyon sendromu,
17(%21,5)'sinin serebrovaskuler olay ve 15(%19)inin pndmoni tanisi ile
yogun bakima kabul edildigi gézlendi. Hastalarin ortalama APACHE
II skorlar 24,1+6,2 olup 16(%20,3) hastanin taburcu edildigi saptandi.
Hastalara ortanca trakeostomi agilma gint 19,5[12-30] olup hastalarin
pek cogunun antikoagtlan tedavi aldigi gézlendi. Hastalardan sadece 2
sinde mindr 1 inde major olmak Uzere 3(%3,9) hastada gelisen kanama
ile ilgili komplikasyon disinda baska komplikasyon gelismedigi saptandi.

Sonug: Perkitan yolla uygulanan trakeostomi islemine bagl ciddi
komplikasyonlar gelisebilmektedir. Bizim calismamizda PDT islemi
uyguladigimiz hastalarin 66 (%83,6) tanesi antikoagllan-antiagregan
tedavi almasina ragmen postoperatif kanama oranlarinin literattire
uygun olarak oldukga az oldugu goézlendi.

Anahtar Kelimeler: Entlibasyon, perkitan trakeostomi, yogun bakim
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INTRODUCTION

Tracheostomy is a method frequently applied in intensive
care units due to the indication of prolonged intubation.
Laryngeal damage, glottic and subglottic stenosis, and vocal
cord paralysis can be seen with prolongation of the intubation
period for more than 7 days.? With tracheostomy, aspiration
of the airways is facilitated, a safe airway is provided, the
patient's dryness and opening of the mouth are closed, the
patient can be fed by the oral route, patient comfort increases,
and airway resistance decreases. Absolute contraindications
for percutaneous tracheostomy are cervical instability,
coagulopathy, and infection at the surgical site. Relative
contraindications are short neck, morbid obesity, minimal
neck extension or tracheal deviation, and lung disease that
cannot tolerate the apnea period.® Early complications of the
percutaneous tracheostomy procedure are bleeding, incorrect
placement of the tracheostomy tube, and obstruction.
Bleeding is usually self-limiting and occurs as a result of the
inability to discontinue the use of anticoagulants in intensive
care patients."

The tracheostomy procedure has been practiced since the
1930s, and the percutaneous dilatational tracheostomy
technique was developed in the 1990s. In our clinic,
percutaneous tracheostomy is performed with the technique
described by Grigg et al®! accompanied by fiberoptic
bronchoscopy. Our aim in this study is to retrospectively
analyze the percutaneous tracheostomy procedures
performed in our clinic in the last three years, and to analyze
the success and complications of the procedure.

MATERIAL AND METHOD

Our study is a cross-sectional descriptive study and the
approval of Sakarya University Faculty of Medicine Non-
interventional Clinical Research Ethics Committee (Date:
09.11.2020, Decision No: 610) was obtained. The data of
patients in the Anesthesiology Intensive Care Unit of Sakarya
University Training and Research Hospital between January
2019 and December 2019 were analyzed retrospectively.

Inclusion criteria for the study were determined as patients
aged 18-80years who had tracheostomy during hospitalization
in the anesthesia intensive care unit. Patients who had a
tracheostomy procedure performed by another service or
who had a tracheostomy on admission to the intensive care
unit were excluded from the study.

Age, gender, diagnosis of intensive care admission,
anticoagulant drug use, Acute Physiology, Assessment and
Chronic Health Evaluation (APACHE Il) score at admission
to the intensive care unit were recorded for each patient.
Then, the day of tracheostomy opening, the complications
of the procedure, the total day of hospitalization in the
intensive care unit, and the patient's discharge status from
the intensive care unit were recorded. The final state of the
patient was evaluated by dividing it into two as discharged
and excitus.

Percutaneous dilatational tracheostomy is performed in our
clinic with the method described by Grigg et al. in 1990. PDT
procedure “Percutaneous tracheostomy kit” (Portex) set was
used. The patient's shoulder was supported and the neck
was extended. The FiO2 was set to 100% in the mechanical
ventilator, and the patient's peripheral oxygen saturation,
blood pressure, and heart rate were closely monitored
throughout the procedure. The patient was administered
1-2 mcg/kg fentanyl, 0.1 mg/kg midazolam and 0.6 mg/kg
rocuronium. The surgical area was cleaned with an antiseptic
solution and covered with perforated green covers. The area
to be operated was determined and local anesthetic injection
was performed. The intubation tube was pulled to the level
of the vocal cord. Then, the fiberoptic bronchoscope was
advanced through the intubation tube and the trachea was
viewed from the inside throughout the procedure. Stabilizing
the trachea with anondominant hand 1.-2. Or 2.-3.Trachea was
entered with a 14 G iv cannula at the appropriate place from
the tracheal rings. The location of the needle was confirmed
by aspiration of air, and a guide wire was inserted through
the cannula. The periphery of the guide wire was dilated by
visualizing the inside of the trachea with bronchoscopy. A
tracheostomy tube was inserted over the guide and the cuff
was inflated. The location of the tracheostomy was confirmed
by bronchoscopy.

Statistical Analysis

SPSS 20 package program was used for statistical analysis
of the data. Qualitative data were expressed as numbers
and percentages. While quantitative data with normal
distribution were expressed as mean and standard deviation,
data with non-normal distribution were given as median and
interquartile range. p<0.05 was considered significant.

RESULTS

The data of the patients who were hospitalized in the
Anesthesia Intensive Care Unit of Sakarya University Training
and Research Hospital between January 2019 and December
2019 were analyzed retrospectively, it was determined that
a total of 79 patients underwent percutaneous dilatational
tracheostomy. It was observed that 31 (39.2%) of these
patients were female, 48 (60.8) were male, and the mean
age was 66.56+17.83. When the diagnosis of intensive
care hospitalization of the patients was evaluated, it was
seen that the majority of them consisted of 25 (31.6%)
postcardiopulmonary arrest patients and 17 (21.5%)
patients who had had a cerebrovascular accident. Apart
from these, 15 (19%) patients due to pneumonia, 9 (11.4%)
patients due to trauma, 6 (7.6%) patients due to malignancy,
and postoperative 4 (5.1%) patients were followed in
the intensive care unit and percutaneous dilatation was
performed.

The median value for hospitalization in the intensive care unit
was 53.5 [32-121] days, and the patients’ admission glaskow
coma scale was 5 [3-8]. The mean APACHE score of the
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patients was 24.1+6.2, and the expected death rate was found
to be as high as 55.3+20.6% on average. When the outcome of
intensive care hospitalization of the patients was evaluated,
it was seen that the mortality was 63 (79.7%) and only 16
(20.3%) patients were discharged (Table 1).

Table 1. Demographic Data of Patients Who Had Percutaneous Dilatational

Tracheostomy (n=79)

Age (years) 66.56+17.83
Gender, n(%)
Female 31(39.2)
Male 48 (60.8)
Hospitalization diagnosis, n(%)
Post CPR 25 (31.6)
Cerebrovascular event 17 (21.5)
Pneumonia 15(19)
Trauma 9(11.4)
Malignancy 6(7.6)
Postoperative 4(5.1)
Other* 3(3.9)
Intensive care day 53.5(32-121)
Glasgow coma scale 5(3-8)
APACHE Il score 24.1+6.2
Expected death rate 55.3+20.6
Final state, n(%)
Excitus 63 (79.7)
Discharge 16 (20.3)

*: neuroleptic malignant syndrome, Chronic renal failure, acute renal failure. Mean+SD, Median
[Q1-Q3], n (%).

The PDT procedure was evaluated, it was seen that the
median application day was 19.5 [12-30]. INR, PT, APTT and
platelet counts, which are among the bleeding parameters
evaluated on the day of the procedure, were found to be at
normal levels. Before the procedure, 54 (68.4%) of the patients
were using enoxaparin, 12 (15.2%) acetylsalicylic acid and 6
(7.6%) clopidogrel. 7 (8.9%) of the patients were not using any
anticoagulant. Minor bleeding developed in 2 (2.6%) patients
and stopped spontaneously, major bleeding developed in
1 (1.3%) patient, and bleeding control was achieved with
surgical cauterization. It was observed that only 1 patient
encountered a granulomatous mass during bronchoscopy
during the procedure and the procedure was terminated
(Table 2).

Table 2. Drugs used by the patients, laboratory parameters and
complications

Tracheostomy procedure day 19.5 (12-30)
Anticoagulant use, n(%)
Enoxaparin 54 (68.4)
Acetylsalicylic acid 12(15.2)
Clopidogrel 6 (7.6)
No 7 (8.9)
INR 1.2(1-1.2)
PT 14.4+2.7
APTT 28.9 (25-33)
Platelet count 274+121
Complication, n(%)
Minor Bleeding 2(2.6)
Major Bleeding 1(1.3)
Failed operation 1(1.3)

Mean+SD, Median [Q1-Q3].

DISCUSSION

In our study, we retrospectively analyzed 79 patients who
underwent PDT procedure within 1 year. It was observed
that the patients had high APACHE scores, expected death
rates and ages, and were mostly composed of patients with
post-cardiac arrest syndrome. The median PDT day of the
patients was 19.5 [12-30], while the total intensive care unit
hospitalization day was 53.5 [32-121].

While the bleeding parameters of the patients were found to
be normal before the procedure, it was observed that most
of them were using anticoagulants. It was found that only 1
(1.3%) of the patients had severe bleeding and 1 (1.3%) of
them failed. According to the study conducted by Kirca et al.,
which included 442 patients, it was determined that the most
common complication was early bleeding and its frequency
was 1.8%." In an internationally published article, bleeding
rates after PDT were found to be even lower (0.6-5.0%).” In
our study, although 66 (83.6%) of the patients who underwent
PDT procedure received anticoagulant-antiaggregant
treatment, postoperative bleeding rates were observed to be
quite low (1.3%) in accordance with the literature.

PDT is frequently performed in patients hospitalized in
the intensive care unit due to the indication of prolonged
intubation. Although there is no consensus regarding
the application day of the PDT procedure, it is generally
recommended to open a tracheostomy for intubations longer
than 14 days. Since major complications such as tracheal
stenosis and ventilator-associated pneumonia may develop
as a result of late tracheostomy opening after prolonged
intubation, this period is tried to be kept short.®

However, this period is longer than expected due to both the
process of obtaining consent from the relatives of the patient
and the weaning attempts of the patient. In our study, the
procedure day of tracheostomy was determined as 19.5 [12-
30]. In a study conducted in our country on this subject, the
opening day of tracheostomy was reported as 18+8 days,
and the authors mentioned similar problems related to the
prolongation of the PDT procedure.”™ On this subject, the
nationwide PDT procedures performed by Gucyetmez et al,
in 2018 were examined, and they reported that although PDT
was applied in the 2nd and 3rd weeks of hospitalization, PDT
could be applied in 15% of the patients after the 3 week.!""
In addition, coronary angiography and stenting procedures
were applied to the patients who were being followed up in
our intensive care unit with the diagnosis of postresuscitation
syndrome after myocardial infarction, and patients were
using both ASA and clopidogrel. In these patients, the PDT
application day was determined to be long, since 30 days
could be waited and the PDT procedure could be applied later.

Although bleeding is the most common complication of the
tracheostomy procedure, the most feared complication is the
development of a tracheoesophageal fistula. In applications
performed with fiberoptic bronchoscopy, posterior wall
penetration is very rare, since the needle is inserted by
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observing the posterior tracheal wall. When the studies
reported in the literature were examined, it was reported that
complications such as misplacement and airway obstruction
were also encountered.'? However, nowadays, PDT is
recommended to be performed with bronchoscopy, and the
incidence of mortal complications such as tracheoesophageal
rupture has decreased considerably.!'™

There are also applications of PDT accompanied by
ultrasonography, and one of the largest studies in the
literature on this subject is the TRACHUS study, which included
approximately 4,900 patients." In the study, PDT procedures
performed under ultrasound guidance and bronchoscopy
were examined, and it was concluded that both techniques
were not superior to each other. However, ultrasound-guided
PDT application is more complex than bronchoscopy-guided
application and the learning curve has been found to be
wider.l"]

The limitation of our study is that ultrasound was not used in
our study.

CONCLUSION

PDT is a procedure that is frequently applied in intensive care
units due to its low complication rates and the fact that it can
be performed at the bedside without the need for patient
transport. Complication rates were further reduced with
bronchoscopy-guided application.
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Abstract

Aim: To evaluate the complaints in the honor board files of a
medical chamber which has an important place in determining the
disruptions and violations experienced in the healthcare delivery
system.

Material and Method: The study is of cross-sectional type and
the files reflected in the Bursa Medical Chamber Honor Board files
between the years 1995-2005 were analyzed by archive analysis
method.

Results: It was found that 89% of the 121 cases obtained from
the 111 files examined consisted of behaviors contrary to Turkish
Medical Association Laws/decisions. The reasons for the complaints
in the files were listed under three main headings and the Bursa
Medical Chamber Administrative Board made the highest number
of complaints with 46.3%. It was determined that 67.5% of the
physicians who caused the complaint worked in a private institution
and 67.6% were specialists. General surgery and gynecology
and obstetrics took place in the top 2 places of specialization. A
statistically significant relationship was found between the causes
of complaints and age. It's found that fines were given at the
highest rate. 27 of the 42 files submitted to the Turkish Medical
Association High Honor Board are due to complaints of violation of
the laws/decisions of Turkish Medical Association.

Conclusion: Evaluation of the complaints reflected in the medical
chambers, which have an important place in the disciplinary
process, is important for professional ethics and determining the
place of deontology and medical ethics in medical education.

Keywords: Medical chamber, honor board, investigation/

Oz
Amag: Saglk hizmet sunumu sisteminde yasanan aksakliklarin ve
ihlallerin belirlenmesinde tabip odasi onur kurulu dosyalarindaki

sikayetleri degerlendirmektir.

Gere¢ ve Yontem: Calisma kesitsel tipte olup 1995-2005 vyillari
arasinda Bursa Tabip Odasi Onur Kurulu dosyalarina yansiyan sikayetler

arsiv inceleme yontemi ile analiz edilmistir.

Bulgular: incelenen 111 dosyadan elde edilen 121 olgunun
9%89'unun Turk Tabipleri Birligi Yasa/kararlarina aykiri davranislardan
olustugu bulunmustur. Dosyalardaki sikayet nedenleri i¢ ana baslikta
yer almis ve en fazla sikayeti %46,3 ile Bursa Tabip Odasi Yonetim
Kurulu yapmistir. Sikayete neden olan hekimlerin %67,5'inin 6zel
kurumda calistigi ve %67,6'sinin uzman oldugu saptanmistir. Uzmanlik
alanlarinda ilk 2 sirada genel cerrahi ve kadin hastaliklari ve dogum yer
almistir. Sikayet nedenleri ile yas arasinda istatistiksel anlamli bir iliski
bulunmustur. Dosyalarda en fazla oranda para cezasi verilmistir. Ttrk
Tabipleri Birligi Yuksek Onur Kurulu'na iletilen 42 dosyanin 27'si Tark

Tabipleri Birligi yasa/kararlarina aykirt davranis sikayet nedeniyledir.

Sonug: Disiplin stirecinde dnemli bir yere sahip olan tabip odalarina
yansiyan sikayetlerin degerlendiriimesi, hem meslek ahlaki hem
de egitimde deontoloji ve tip etiginin yerini belirlemek acisindan

onemlidir.

Anahtar Kelimeler: Tabip odas, onur kurulu, sorusturma/kovusturma,

prosecution, professional ethics meslek ahlaki
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INTRODUCTION

Professional associations began to be established with
getting together of professional members to discuss
common ideas and problems and the effects of the new
scientific thought movement in the 19* century. As in many
professions, physicians also started to come together and
organize. Following "Cemiyet-i Tibbiye-i Sahane" (Société
Impériale de Médecine de Constantinople), which was
established for the first time in 1856 for the acquaintance and
solidarity between the physicians of the allied armies in the
Ottoman period, the first association established by Turkish
physicians in 1867 was "Cemiyet-i Tibbiye-i Osmaniye".l"
The first association that brought together the members of
the health team was the Medical Chambers (Etibba Odalart),
which were established in accordance with the 14" article of
the law dated 11.04.1928 and numbered 1219. Reasons such
as the rapid increase in the number of chamber members,
the increase in professional ethics problems and the
impropriety in the elections revealed the necessity for the
medical chambers to become a union, and a draft regulation
was prepared in 1947. In order to “.. protect professional
deontology and solidarity among physicians and the rights
and benefits of profession members..." under constitutional
guarantee, it was decided to establish 23 medical chambers
at the grand congress of the “Turkish Medical Association
(TMA)", which was established on 23.01.1953, and Bursa
Medical Chamber (BMC) was the third.['>

The Turkish Medical Association (TMA) and Medical
Chambers, which work on basic issues such as ensuring
professional discipline, investigating patient complaints
and determining private wage scales, apply the principles
of the disciplinary regulation to investigate the unethical
behaviors of physicians during their professional practices
and communication with their colleagues and to determine
the disciplinary penalties to be imposed.'” If there is an
objection to the decision after the decision given by the
Honor Board is notified, the file is forwarded to the TMA High
Honor Board (TMA HHB). After reviewing the investigation
and prosecution files sent to it, the TMA HHB sends its
decision to the Medical Chamber with a re-decision to
approve or overturn the decision.

The studies conducted with the complaints/files of the
medical chambers, which have an effective mechanism for
the protection/observance of the rules of professional ethics,
provided important data specific to the city and the region.!'"
I'n this context, it is aimed to evaluate the complaints in the
Bursa Medical Chamber Honor Board files.

MATERIAL AND METHOD

The study was cross-sectional and retrospective. The files sent
to the Honor Board by the BMC Administrative Board between
1995 and 2005 were scanned with the archive analysis method
to create the data of the research, and a total of 111 files were
evaluated.

The files were classified with the "file evaluation form" created
by the researchers and the basic data of the study were
obtained. The sociodemographic characteristics of physicians
(age, gender, institution/organization where they work,
specialty), complainant, cause of complaint, year of complaint,
punishment recommended by the honor board, objection to
the punishment given, transmission to YOK, decision-making
time were questioned and the data set was obtained by
querying the form.

The study was approved by the local ethics committee in
Uludag University Faculty of Medicine Medical Research Ethics
Committee with a decision number 2005-7/13. All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Statistical Analysis: The results were presented as
meanzstandard deviation or median (minimum-maximum)
for continuous variables. Categorical variables were described
as frequency and percentage. Shapiro Wilk test was used
as normality test. One-way ANOVA and Kruskal Wallis tests
were used for comparisons between groups. Pearson Chi-
square, Fisher-Freeman-Halton and Fisher’s Exact Chi-square
tests were used in the analysis of categorical data. In case of
significance between the groups, Bonferroni test, one of the
multiple comparison tests, was used for pairwise comparisons.
A p-value <0.05 was considered as significant. All statistical
analyses were performed with IBM SPSS ver.23.0 (IBM Corp.
Released 2015. IBM SPSS Statistics for Windows, Version 23.0.
Armonk, NY: IBM Corp.).

RESULTS

A total of 121 cases were evaluated because each physician
in the 111 files referred to the BMC Honor Board (BMC HB)
between 1995 and 2005 was considered a different case.
There were 97 physicians, 89 men and 8 women, in the cases
forming the research data. There are 7 files with more than
one physician in the files and 13 physicians partaken in more
than one file were determined. One of the files is about the
BMC Administrative Board, and a total of 120 physicians were
evaluated.

It was found that 89.2% (n=107) of the physicians in the cases
were male and 10.8% (n=13) were female; the average age of
male physicians was 41.5+9.7 years, and 48.7+18.2 of female
physicians. Considering the cases with workplaces, 32.5%
(n=38) were in publicinstitutions and 67.5% (n=79) were in the
private sector; 67.6% (n=75) of the physicians were determined
as specialists and 32.4% (n=36) as general practitioners. Of
28 (37.3%) physicians have a specialty in internal sciences
and 47 (62.7%) in surgical sciences (Table 1). While there
was no statistically significant difference between the areas
of specialization and the gender distribution, a statistically
significant difference was found between the gender
distributions according to the workplaces. While there was no
statistical significance between the areas of specialization and
the gender distribution, a statistically significant difference
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was found between the gender distributions according to
the workplaces (p=0.009, Table 2). It was determined that the
reason for this significant difference was that all of the female
physicians included in the complaint files were working in the
private sector.

Table 1. Distribution of physicians in the files according to their specialties

Specialties n %
General surgery 1 14.7
Gynecology and obstetrics 1 14.7

g Cardiovascular surgery 7 9.3
g Otorhinolaryngology 6 8
'§ Ophthalmology 4 53
G Urology 2 27
g Orthopedics and traumatology 2 2.7
¥ Plastic and reconstructive surgery 2 2.7
Neurosurgery 1 1.3
Anesthesiology 1 1.3
Pediatrics 5 6.7
Internal diseases 4 53
Cardiology 4 53
,g Microbiology and infectious diseases 3 4
S Radiology 3 4
€ Dermatology 3 4
£ Public health 2 27
E Radiation oncology 1 1.3
Physical medicine and rehabilitation 1 13
Psychiatry 1 1.3
Rheumatology 1 13
Male (n-%) Female (n-%) p
Internal medicine 26 (25%) 2 (28.6%)
Specialty Surgical sciences 44 (42.3%) 3 (42.9%) 1.000
General practitioner 34 (32.7%) 2 (28.6%)
Public 38 (36.2%) 0 (0%)
Work . 0.009
Special 67 (63.8%) 12 (100%)

When the complainants in the files were examined, it was
determined that the BMC Administrative Board (46.3%, n=56)
and physicians (20.7%, n=25) made the most complaints
(Figure 1).

The causes of complaints in the determined cases are classified
under 3 main headings: Behaviors contrary to the TMA Law/
decisions, behaviors contrary to deontology and behaviors
contrary to medical ethics. The cases were mostly included
under the heading of behaviors contrary to the TMA Law/
decisions (Figure 2). It was observed that, the highest rate
of “promotion for advertising purposes” (40.5%) under the
heading of acts contrary to the TMA Law/decisions; “behaving
humiliating a colleague” (2.5%) under the title of behaviors
contrary to deontology and “medical error and negligence”
(5%) under the title of behaviors contrary to medical ethics
(Table 3).

BMedical Chamber
Administrative Board

BPhysician

OPstient

OPstients relative

ELocal Heslth Authority

OOCthers

Figure 1. Complainants in cases

Reasons for complaints

n=25,20.7% .
m Behaviors contrary to the

n=7, 6.8% TMA Law/decisions

m Behaviors contrary to

n=89, 73.5% deontology

Behaviors contrary to
medical ethics

Figure 2. Reasons for complaints

Table 3. Distribution of the causes of complaints in the files of BMC Honor

Board

Causes of complaints n %
Not to pay membership fee 11 9.1
Not to register / notice to the medical 7 58
chamber :

Behaviors Not meetin ;

g the requirements as

contrary to : [t 4 33

the Turkish occupational physician

Medical Making promotion for advertising 49 405

Association  purposes ’

o Working below the minimum

decisions examination fee 16 13.2
Making signboard irregularities 2 1.7
Writing irregular prescription 2 1.7

Behaviors Behaving humiliating a colleague 3 2.5

contraryto  offending the dignity of medical

deontology  profession ! e
Not showing respect for life and health 2 1.7
Medical error and negligence 6 5
Lack of knowledge and skills in the 4 33
profession :
Unprofessional activities 4 33

Behaviors .

contrary lllegal termination of pregnancy 2 1.7

tomedical  ypfair advantage 4 33

ethics
Allowing illegal medical intervention 1 0.8
Preparing false documents 1 0.8
Revealing patient’s secret 1 0.8
Writing green' prescription for 1 0.8

misconduct
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When the distribution of the complaints in the cases
according to the years was examined, it was found that
the most complaints were between 1995 and 1999. While
there was no statistically significant difference between
the causes of complaints and the year distribution, it was
found that the most complaints between 1995 and 1999
were behaviors contrary to the TMA Law/decisions (Figure
3). When the causes of complaints were examined in
terms of sociodemographic characteristics, there was no
statistically significant difference between gender, specialty
and workplace, while the mean age of the physicians who
acts contrary to the TMA Law/decisions was (39.5+8.6
years) significantly lower than the physicians who behaves
contrary to deontology (51.2+12.4 years) and physicians
who behaviors contrary to medical ethics (46.7+11.9 years)
(p=0.001).

When the complainants and the causes of complaints were
examined, it was found that the BMC Administrative Board
(89.3%) and physicians (72%) complained about the behavior
contrary to the TMA law / decisions, while the patients and
patients’ relatives (93.3%) complained about the behavior of
the physicians contrary to medical ethics (p=0.001, Table 4).
Whenthe BMCHBdecisionsare examined, itisseenthat94.4%
(n=68) of the physicians who were complained for behaviors
contrary to the TMA Law/decisions received fines; 18.2%
(n=2) of the physicians who were complained for behaviors
contrary to deontology received a warning penalty; 58.4%
(n=6) of the physicians who were complained for behaviors
contrary to medical ethics were not deemed necessary to be

punished (p<0.001). When 42 cases transmitted to TMA HHB
were examined, it was seen that 81.8% (n=27) of the files
forwarded with the physician's objection against decision
were due to behaviors contrary to the TMA Law/decisions
(p=0.005). It was determined that 51.3% (n=20) of the cases
transmitted to TMA HHB ended with a fine (p=0.048).

25

N

15

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

e Behaviors contrary to the TMA Law/decisions

= B ehaviors contray to deontology

Behaviors contrary to medical ethics

Figure 3. Reasons for complaints by year

Table 4. Distribution of complaints according to the general characteristics of the cases

Behaviors contrary to the Turkish

Behaviors contraryto  Behaviors contrary to

Medical Association Law/decisions deontology medical ethics P
Medical Chamber 50 (89.3%) 2 (3.6%) 4 (7.1%)
Physician 18 (72%) 3(12%) 4 (16%)
Complainant <0.001
Patient and relatives 1(6.7%) - 14 (93.3%)
Other 20 (80%) 2 (8%) 3(12%)
No need 11 (44%) 2 (8%) 12 (48%)
Warning 6 (66.7%) 2 (22.2%) 1(11.1%)
Penalty <0.001
Fines 65 (94.2%) 2 (2.9%) 2 (2.9%)
Banned from profession 6 (50%) - 6 (50%)
No need 8(33.3%) 2 (8.3%) 14 (58.4%)
Decision of Honor Warning 6 (54.5%) 2(18.2%) 3(27.3%) 0.001
<0.l
Board Fines 68 (94.4%) 2 (2.8%) 2 (2.8%)
Banned from profession 6 (54.5%) - 5 (45.5%)
Transmission to _Transmitted 30 (71.4%) 2 (4.8%) 10 (23.8%) 0788
High Honor Board  yntransmitted 59 (74.7%) 5 (6.3%) 15 (19%) '
Reasons for Physician objection 27 (81.8%) 2 (6.1%) 4(12.1%)
transmission to 0.005
High Honor Board Other 3 (33.3%) = 6 (66.7%)
Decision of High Approval 21 (75%) 2(7.1%) 5(17.9%) 0816
Honor Board Reversal 7 (70%) - 3 (30%) '

Descriptive statistics are given as frequency (n) and percentage (%).
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The total decisional time of the BMC HB was between 6.5 (1-
71.5) months. The decision periods of the cases complained
for the behaviors contrary to the TMA Law / decisions 5 (1-
71.5 months) was determined to be more than the decision
periods of behaviors contrary to deontology 9.5 (3.5-21.5
months) and the behaviors contrary to medical ethics 9.5
(1.5-24.5 months). When the decision periods were examined
in terms of penalties, it was determined that the decision
periods were less in cases where warning penalties 6.5 (1.5-
9.5 months) were given than the decision periods in cases
where money 4.5 (1-71.5 months) and ban from profession
10.75 (4.5-33.5 months) penalties were given (p=0.001).

When BMC HB decisions and TMA HHB decisions were
examined in cases in terms of the reasons for transmitted to
TMA HHB, it was found that there was a physician objection
with a rate of 95.8% (n=23) in cases where fines were given
(p<0.001, Table 5). 92.9% of TMA HHB decisions in the cases
submitted with a physician’s objection were approved
by TMA HHB (p=0.008). When the approved decisions
were examined, it was determined that 100% (n=10) of
the decisions were approved for being banned from the
profession; 70.8% (n=17) of the decisions were approved
for fine and 50% (n=1) of the decisions were approved for
warning (p=0.001).

Table 5. Reasons for transmission to High Honor Board according to the

decisions of BMC HB and TMA HHB

Reasons for transmission
to High Honor Board

Physician Other -
objection
No need - 5 (100%)
Decision of  \yarning 2 (66.7%) 1(33.3%)
Bursa Medical
gl Fines 23 (95.8%) 1(4.2%) <0.001
Honor Board  Banned from
profession S Al
Decision
of Turkish Approval 26 (92.9%) 2 (7.1%)
Medical
Association oo
High Honor Reversal 5 (50%) 5 (50%)
Board

Descriptive statistics are given as frequency (n) and percentage (%).

DISCUSSION

The medical chamber is a professional association authorized
to evaluate the behavior of physicians practicing their
profession in violation professional law, morality and/or
ethics and to impose disciplinary punishments if necessary.
191015 |n addition to the studies conducted in the medical
chambers in which the investigation and prosecution files
were examined”''41% the violations in the files discussed at
the Supreme Health Council and the TMA HH!""'7-22 were also
investigated. This study was planned to examine the files of
the honor board of the medical chamber in Bursa, the fourth
largest city of Turkey.

It was found that the vast majority of the physicians who
complained were specialists (n=75, 67.6%). It was considered
that this is due to the fact that specialist physicians can work in
public institutions, as well as private hospitals, polyclinics and
private practice. In addition, the fact that public employees
did not have to register in the chamber may explain the
excess in the number of specialist physicians. General surgery
and obstetrics and gynecology took priority in their areas
of expertise, and this result is in line with other studies.
(7111216172024l The reasons for the high rate in two areas could
be intervention in the body, consequences that may affect the
quality of life, openness to possible complications and errors,
etc.

When the files were evaluated in terms of the complainants,
a high rate of the administrative board (46.3%) was found in
parallel with the other studies.""'2™ Although it was seen
that the complaints of patients and their relatives started to
increase in the studies conducted by Civaner,™? Oztiirk et
al.'" and Akyol et al." the complaints of the patients and
their relatives were very few in our study. Even though it
was predicted that patient complaints would increase with
the right of complaint (Art. 42) defined by “Patient Rights
Regulation”™in 1998, other studies also found higher rates of
medical chamber complaints, as in our study. It was thought
that this situation was caused by reasons such as the patients'
lack of awareness of complaints, the fact that the disciplinary
process of the physicians working in the public sector is carried
out independently of the medical chambers, and the medical
chambers are considered secondary in violations of medical
ethics. Although the complaints were expected to increase
with the "Patient Rights Regulation’, the distribution between
years was also inconsistent with the difference between the
years investigated in other studies.” %

Considering the reasons for complaints in the files, behaviors
contrary to TMA Laws/decisions are seen in the first place
(73.5%). This result is consistent with the studies conducted
by Civaner et al.'", Oztiirk et al."® and Akyol et al."¥ Under this
main heading it was found that “promotion for advertising
purposes” ranked as 40.5% and this result was also found
to be compatible with other studies.”'>'¥ Reasons such as
increasing competition with the number of physicians, not
knowing what to pay attention to when preparing signage to

reach more patients could be the reasons for this high rate.
[7,26,27]

Inthe statistical analysis between the causes of complaints and
age, it was found that the physicians who exhibited behaviors
contrary to the TTB Laws/decisions were younger and the
physicians who exhibited behaviors contrary to medical ethics
were older (p=0.001). This could be considered as the fact that
physicians who have just started their profession do not know
enough about the legislation, while elderly physicians do not
have courses on medical ethics during their education.

Considering the penalties according to the reasons for the
complaint, it was found that 94.4% of them were imposed
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fine for the behaviors contrary to the TMA Law/decisions. Due
to the physician's objection to the punishment given, the
decision was forwarded to TMA HHB and it was concluded
that all of the approved files were fines. Of the 42 files
forwarded TMA HHB, 81.8% were because of the behaviors to
the TMA Laws/decisions and 51.3% of them were fined. While
this result reached the same result as the study conducted by
Akyol et al." it was seen that the most common punishment
for being banned from the profession in the study conducted
by Civaner et al.™

Considering the completion/determination periods of the
reviewed files, it was seen that notification was generally
made within 1-71.5 months. Considering the reasons for the
complaint, it was found that the files investigated for the
longest period of time due to the behaviors contrary to the
TMA Laws/decisions; considering the punishment given, it
was found that the longest period was in fines. This statistically
significant resultis in parallel with the results of Civaner et al."

CONCLUSION

Institutions such as medical chambers, Local Health
Authorities, Institution of Forensic Medicine, Supreme
Health Council play an important role in the investigation/
prosecution of problems encountered in professional
practices. Among these institutions, medical chambers can
reach a decision on the physicians who are the subject of the
complaint by conducting investigations / prosecutions within
the framework of the authorities granted to them by law.
1919 There are studies in which physicians were complained
in different cities, the reasons for the complaints and the
punishments given are studied.”""'4122 |n particular, the fact
that physicians working in public institutions do not have
to be members of the medical chamber and that not every
complaint goes to the honor boards is an important limitation
in making a comment in general.

As shown by the files analyzed and supported by other
studies, it seems that the vast majority of physicians who
cause complaints are investigated and mostly fined for
behaviors contrary to TMA Laws/decisions and behaviors
contrary to deontology. This result is mostly seen due to
the physicians' ignorance of the legislation. However, the
fact that physicians' ignorance of the legislation is not
accepted as an excuse reveals the necessity of knowing the
responsibilities of physicians and shows the importance of
deontology and medical ethics education in pre- and post-
graduate education.

Examining the investigation/prosecution files is an important
resource both in discussing the effectiveness of medical
chambers and in determining where physicians make the
most mistakes. For this reason, conducting such researches
and conducting discussions in different media will be the
leading criteria in terms of making updates in the education
and practice of the medical profession.
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Abstract

Aim: Reactions against vaccines developed to combat COVID-19
are rising in all countries. Therefore, it is important to evaluate the
opinions in regards to the vaccine in order to develop a positive
perspective by identifying the negative opinions. This study was
conducted to determine university students’ attitudes towards the
COVID-19 vaccine.

Material and Method: This research was conducted as a cross-
sectional study with university students studying at the Health
Programs Campus of Cappadocia University in the Province of
Nevsehir. In this context, study data were collected from a total of
332 students to reach power of 99% based on the known sample
calculation.

Results: 51.2% of the participants (n=170) in this study were
between the ages of 18-20; 69.3% (n=230) were females; 24.1%
(n=80) were students in Medical Laboratory Techniques Program
and 52.4% (n=174) were 2nd year students. According to the
results, 53.9% (n=179) of the participants believed that they could
easily recover when they got sick and 76.6% of the participants
(n=254) stated that they were worried about the side effects of the
vaccine. Participants’ total mean score from the attitudes towards
the COVID-19 Vaccine Scale was found to be 3.18+0.76.

Conclusion: Students were found to have a positive attitude
towards the vaccine, but they still had some concerns. It is
proposed to design further comprehensive studies to eliminate
students’ concerns, to explain the effectiveness of the vaccine in a
transparent way and to better understand the reasons underlying
the vaccine hesitancy.

Keywords: Vaccine hesitancy, COVID-19, Turkey, university
students, attitude

Oz

Amag: COVID-19 ile micadele icin gelistirilen asilara karsi tepkiler
tim Ulkelerde artmaktadir. Bu nedenle agsi ile ilgili goruslerin
degerlendirilmesi, olumsuz gorUslerin tespit edilerek olumlu bir
bakis agisinin gelistiriimesi acisindan énemlidir. Bu ¢alisma Universite
ogrencilerinin - COVID-19 asisina  yonelik tutumlarini belirlemek
amaciyla yapilmistir.

Gereg¢ ve Yontem: Bu arastirma, Kapadokya Universitesi Nevsehir
ilinde yer alan saglik programlari yerleskesinde 6grenim goren
Universite ogrencileri ile gerceklestirilmistir. Arastirma kesitsel tipte
bir calismadir. Bu kapsamda, evreni bilinen 6rneklem hesaplamasina
dayali olarak %99 giice ulasmak icin toplam 332 6grenciye ulasilarak
calisma verileri toplanmistir.

Bulgular: Katiimcilarin® %51,2'sinin (n=170) 18-20 yas arasinda;
9%69,3'Unln (n=230) kadin, %24,1'inin (n=80) tibbi laboratuar teknikleri
programi 6grencisi oldugu ve 9%52,4'Unun (n=174) 2. sinif 6grencisi
oldugu tespit edilmistir. Elde edilen sonuglara gére, katilimcilarin
%53,9'u  (n=179) hastalandiklarinda kolayca iyilesebileceklerine
inanirken, %76,6'si (n=254) asinin yan etkilerinden endise duydugunu
belirtmistir. Katlmalann COVID-19 Asi Olcegine yoénelik tutum
Olceginden aldiklart toplam puan ortalamalari 3,18+0,76 olarak
bulunmustur.

Sonug: Calismamizda 6grencilerin asiya karsli olumlu bir tutum
icinde olduklar tespit edilmistir ancak yine de baz endiseleri
oldugu belirlenmistir. Ogrencilerin endiselerini  gidermek, asinin
etkinligini seffaf bir sekilde agiklamak ve asi tereddUtlerinin altinda
yatan sebepleri daha iyi anlamak icin daha kapsamli calismalarin
tasarlanmasi Onerilmektedir.

Anahtar Kelimeler: Asi teredditl, COVID-19, Tirkiye, Universite
ogrencileri, tutum
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INTRODUCTION

Coronavirus Disease 2019 (COVID-19) outbreak, which first
originated in the Wuhan province of China and identified as
of January 2020, has affected the whole world in as little as
three months. Due its rapid global spread, the World Health
Organization (WHO) declared COVID-19 as a pandemic, which
means global epidemic." At the same time, the first COVID-19
case was confirmed in Turkey on this date.” Coronavirus is
known to be transmitted through small infected droplets
when people speak, sneeze or cough.?* Since the virus can be
transmitted so easily, all countries of the world experienced
negative socio-economic and psychological effects during
2020, nearly 2.5 million deaths occurred, and as a result of
COVID-19 induced depletion of healthcare systems, many
countries were devastated by the crushing effects of the
COVID-19 pandemic was."

The most important means that can be used to control
the ongoing COVID-19 pandemic is finding the effective
vaccine(s) that can help reduce transmission and the demand
for hospitalization and intensive care.” The development of
the COVID-19 vaccines has been given a worldwide priority,
as no effective drugs have been approved for satisfactory
prevention and treatment of the disease. To date, a large
number of COVID-19 vaccines are in the process of rapid
development worldwide, with thirteen candidates in Phase 3
trials and 52 of these studies have been tested in clinical trials
and 162 have been tested in preclinical evaluation.®

While all this was happening, anti-vaccine conspiracy
theories spread through social media claiming that the
virus was man-made and that people would be controlled
by the microchips inserted into the vaccines have affected
individuals’ attitudes towards vaccines resulting in
vaccine hesitancy.® In addition, vaccine hesitancy is also
experienced due to rapid production process of vaccines,
lack of knowledge in regards to their side effects and holding
some of the vaccines that were in phase 3 due to reported
side effects.”®The term vaccine hesitancy is used to describe
refusal or unwillingness to accept vaccination despite the
availability of vaccination services.”!

This study evaluated the attitudes of university students
studying in health services programs in Nevsehir towards
COVID-19 vaccines. The research aimed to the health
awareness that would be formed by understanding students’
perspective regarding the COVID-19 vaccine.

MATERIAL AND METHOD
Type of Research

The research was designed as a cross-sectional study to
identify students’ attitudes towards COVID-19 vaccine.
Research universe and sample

The research was carried out with students studying at
Cappadocia University, Voccational Programs Campus in
Nevsehir Province. The target universe of the study consisted

of 2409 students (1412 female) studying in the health
programs of Cappadocia University, Cappadocia University
Vocational College during 2020-2021 academic year. In this
context, a total of 332 students were reached to ensure a
power ratio of 99% as a result of the sample calculation with a
known universe.

Data Collection Tools

Data collection tools used in this study included a 4-item
Personal Information Form developed by the researchers
to assess participants’ socio-demographic characteristics,
a 5-item COVID-19 information form and a 9-item Attitudes
towards the COVID-19 Vaccine Scale, developed by Genis et
alho

Attitudes towards the COVID-19 Vaccine Scale includes 9 items
and has two sub-dimensions (positive and negative attitude).
Statements in the scale are rated with a 5-point Likert form:
“Definitely disagree (1), “Disagree (2)", “Undecided (3)", “Agree
(4)" and “Strongly agree (5)".1'%

Items in the negative attitude sub-dimensions are scored in
reverse. A value between 1-5 is obtained by dividing the total
score obtained by the sum of the item scores in the scale sub-
dimension by the number of items in that sub-dimension.
High scores from the positive attitude sub-dimension indicate
positive attitudes towards vaccination. The items in the
negative attitude sub-dimension are calculated after they are
reversed and the higher scores in this sub-dimension indicate
less negative attitudes towards vaccination.!”

Data Collection Method

Online data collection forms (Google Form) were sent via
WhatsApp to the students who agreed to participate in the
study. Via the link sent on WhatsApp, students accessed the
form in the period of February 1-28, 2021. Each questionnaire
took approximately 10 minutes to answer. The data were
collected anonymously and confidentially and when the
target number of participants was reached, further responses
were enabled.

Data Analysis

SPSS 27.0 program was used in the analysis of the data. The
suitability of the variables to normal distribution was evaluated
with the Kolmogorov Smirnov test and statistical significance
was accepted as p<0.05. Number, percentage, mean and
standard deviation criteria were used in the evaluation of
the data. Chi-square (x2) test was employed to analyze the
relationships between categorical variables

And Mann-Whitney U and Kruskal Wallis tests were performed
for continuous variables (age, education level) by using the
mean and standard deviation (SD) calculations.

When the reliability of the scale used in the study was
examined, it was found to be 0.838 for the scale in general,
indicating that the scale has a good level of reliability.
Cronbach Alpha values greater than 0.60 point to reliability.'”
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Ethical Considerations

This study was approved by Cappadocia University Research
Ethics Committee (Decision number: 2021.46, Date:
04.01.2021). Participation in the study was voluntary and an
informed consent form was included in the introduction of
the online questionnaire. All data were kept confidential.

RESULTS

Findings Regarding Participants’ Socio-Demographic
Characteristics

51.2% of the participants (n=170) in the study were between
the ages of 18-20, 69.3% (n=230) were females, 24.1% (n=80)
were students in the Medical Laboratory Techniques Program
and 52.4% (n=174) were 2" year students. 90.7% of the
participants (n=301) did not have a chronic disease, 82.8%
(n=275) were not infected by COVID-19 and 66.3% (n=220)
had no relatives infected with COVID-19 in their families
(Table 1).

Table 1. Distribution of the descriptive data of the participants (n=332)

n=332

I think I can catch Covid-19

I think I will get seriously ill due to the
Covid-19 virus

W n=332
Ithink if | get sick I'll get through it lightly
I don't think I'll get Covid-19
0 50 100 150 200

Figure 1. Participants' attitudes towards COVID-19 (n=332)

17.2% (n=57) of the participants accepted that they had
COVID-19 disease and 71.9% (n=41) of them responded
positively to the statement that | would like to have the
vaccine to be developed/developed for this disease at the first
opportunity.

76.6% (n=254) of the participants emitted that they were
concerned about the side effects of the vaccine, 66% (n=219)
about the content of the vaccines, and 64.5% (n=214) about

Socio-Demographic Characteristics N“m:“e’ Pe(';joe)“' the effectiveness of the vaccine. 62.3% (n=207) emitted that

18-20 age — =15 'E:.ey werze) concerned about the reliability of the vaccine tests
Age 21-24 age 149 44.2 lgure 2).

25-30 age 13 3.9

Females 230 69.3
Gender Cost

Males 102 30.7

Sacrifice (asking higher risk individuals to

Mouth and dental health 52 15.7 get vaccinated first)

Operating Room Services 28 84 Compliance with personal health

Audiometry 2 7.8 conditions (eg allergies, comorbid...
Educational i f i Content of the vaccine ®no
program First and Immediate Aid 41 123 ayes

Medical Laboratory Techniques 80 24.1 Safety / rigor of vaccine test

Pathology Laboratory Techniques 57 17.2

Radiotherapy 48 145 The effect of the vaccine

1st Class 158 47.6 »
Education level Side effect

2nd Class 174 524 ] } ] ! ! !
o il Yes 31 93 0 50 100 150 200 250 300

ronic iliiness i istri i ici 1 i i =

No 301 90.7 Figure 2. Distribution of participants' concerns about vaccination (n=332)
Have you had Yes 57 17.2
COVID-19? No 275 82.8 : ;
’ . v 5 337 34.6% (n=115) of the participants were found to be undecided
yjjff’;mf;,’;d e ' about the item “I think everybody should have the vaccine to
CovID-19 e 220 663 be developed/developed for this disease’, while 14.5% (n=48)
. Very good 119 35.8 said they definitely agreed with this statement. Evaluation of
evaluate yoj'r Good 155 46.7 participants' attitudes towards the COVID-19 vaccine is given
g&?ﬁg' health  Middle 43 13.0 in Figure 3 and Table 2 presents the Cronbach Alpha values

) Bad 15 45 of the scale used in this study.

46.7% of the participants (n=155) reported their general
health status as “good”. 53.9% (n=179) of the participants
stated that they agreed with the statement “l believe | will get
over it lightly if | get sick” for the item which presented some
statements about COVID-19 (Figure 1).

Table 2. Reliability Analysis of Attitudes towards Covid-19 Vaccine Scale and

Its Sub-Dimensions

Scale and Sub-Dimensions Chronbach Alfa
Positive Attitude 0.918
Negative Attitude 0.813
Total Scale 0.838
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| think | may survive the epidemic
without a vaccine. (O)

I think the effectiveness of the
vaccine to be developed /
developed will not be/has not been
tested adequately. (O)

The vaccine tobe developed /
developed is dangerous (O)

I think the vaccine to be devel oped
/ developed will not / does not

have a protective effect. (0) S o
m Strongly agree

The vaccine to be developed / ® Agree
developed d of th
eveloped may cause spread of the Undecided
disease (0)
W Disagree

| trust to explanations made for the m Definitely disagree

vaccine tobe developed/devel oped

I think everybody should have the
vaccine to be developed /
developed for this disease.

lwantto have the vaccine tobe
developed / developed for this
disease as much as possible.

| want my family to have the
vaccine to be developed /
developed for this disease.

0 20 40 60 80 100 120 140

Figure 3. Attitudes of Participants towards COVID-19 Vaccine (n=332)
O: Opposite Item

Participants’ total mean score from the Attitudes towards
COVID-19Vaccine Scale wasfound tobe 3.18+0.76. Participants
had a positive attitude subscale mean of 3.07£1.04 and a
negative subscale mean of 3.26+0.87. This result shows that
the participants had a positive attitude towards the COVID-19
vaccine.

The distribution of the data was evaluated with the
Kolmogorov Simirnov test and it was identified that the data
were not normally distributed (p=0.00). Mann Whitney U and
Kruskal Wallis tests were used to compare scale mean scores
with independent variables. A significant difference was found
between the participants’ departments and their scale scores
(p<0.05). The difference between the groups was evaluated
by the K-Independent Sample test (Table 3).

Radiotherapy-Operating Room (T=72.970) and Oral Dental
Health-Operating Room (T=72.804) was found to cause the
difference which was statistically significant (p=0.01).

DISCUSSION

The attitude of the society towards the COVID-19 vaccine can
significantly affect the course of the pandemic.' Vaccine
hesitancy and negative attitudes towards the vaccine can
make it difficult to control the pandemic. Understanding
the attitudes, concerns and views of university students
towards the COVID-19 vaccine is important for developing
an appropriate strategy for controlling the pandemic.'*'4
There are studies in the literature that examined university
students’ views.'>"®1 This study is the first study evaluating the
attitudes of health program students towards vaccination in
our province.

Studies conducted with university students in different
countries examining vaccine hesitancy during the pandemic
demonstrated difficulties in decision-making, albeit at
different levels. Barello, et al.'? reported that 13.9% of
university students in Italy (n=102) experienced vaccine
hesitancy, Grech and Gauci16 found that 23.8% of university
students in Malta experienced vaccine hesitancy and another
study conducted with university students in Egypt by Saied

Table 3. Comparison of Independent Variables with Scale Scores

Variables Min Max Median U p
Gender
Female (n=230) 1 5 3.1 10476.500 0.120
Male (n=102) 1.22 4.89 3.16
Education level
1<t Class (158) 1 5 3.11
13328.500 0.633
2" Class (174) 1 4.89 3.22
Educational program
Mouth and Dental Health (n=52) 1.44 4.89 3.00 KW p
Operating Room Services (n=28) 1.67 4.89 3.66
Audiometry (n=26) 1.67 4.78 3.44
First and Immediate Aid (n=41) 1.22 478 3.44
) . 18.986 0.004*
Medical Laboratory Techniques (n=80) 1.28 4.76 3.16
Pathology Laboratory Techniques (n=57) 1.21 4.67 3.22
Radiotherapy (n=48) 1.22 478 2.89
Age KW p
18-20 age (n=170) 1.67 4.89 3.16
21-24 age (n=149) 2.66 4.79 3.11 0.249 0.883
25-30 age (n=13) 2.67 444 3.11

U= Mann-Whitney U ; KW= Kruskal Wallis, * p<0.05
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et al.'"¥ reported that 46.1% of the participants (n=507) also
experienced vaccine hesitancy.

Studies in the literature that presented positive attitudes
towards the COVID-19 vaccine addressed vaccine hesitancy as
well. In a study conducted with Ethiopian university students
determined that 69.3% (n=293) of the students had a positive
attitude, although they had hesitations about the vaccine."”
In this study, the mean scale scores received by the students
(3.18+0.76) showed that the students had a positive attitude
in general, but also revealed their hesitation. 36.1% of the
participants (n=120) were undecided about the statement
“I want to have the vaccine to be developed/developed for
this disease at the first opportunity” included in the scale that
assessed attitudes towards vaccination. This result may be
related to the fact that the COVID-19 epidemic has peaked in
different periods and at different times in each country due to
the different prevention, treatment and vaccination policies of
each country. The assessment of the population immunity level
required to limit the spread of the pathogen depends on the
basic reproduction number of that infectious disease agent.l'®

The most recent estimates of COVID-19 point to the fact
that 60-75% immunized individuals are required to stop the
spread of the virus in the community."*?" However, according
to the results in this study, 13.9% of the participants (n=46)
surprisingly did not think they would get Covid-19, while
53.9% (n=179) reported that they thought they would get
over it lightly if they ever got sick.

WHO Strategic Advisory Group of Experts (SAGE) categorized
the reasons for vaccine hesitancy and rejection as follows:
(1) Contextual influences: historical, socio-cultural,
environmental, institutional, economic or political factors.
(2) Individual and group influences: personal beliefs and
attitudes about previous experiences with prevention or
vaccines. (3) Vaccine/vaccination specific issues: concerns
about a new vaccine formulation, administration or node of
administration.9 The literature also includes results supporting
these groupings. In their study, Lucia et al.?? reported that
concerns about the serious side effects of the vaccine and lack
of information resulted in vaccine hesitancy. Similarly, Tam et
al.”concluded that negative circumstances such aslong-term
side effects, safety problems and distrust to vaccines caused
vaccine hesitancy for COVID-19 vaccine. Saied et al."¥ found
that 96.8% of university students (n=2065) had concerns
about the side effects of the vaccine, 93.2% (n=1988) worried
about the ineffectiveness of the vaccine, 80.2% (n=1711)
had concerns about lack of testing in regards to the vaccine
and 54.0% (n=1151) were concerned about the safety of the
vaccine. Another study conducted that examined COVID-19
vaccine hesitancy with 237 university students reported the
first three concerns about the vaccine as safety (37%, n=88),
efficacy (24%, n=57) and limited information (16%, n=38).2¥
This study the participants’ concerns about the vaccine in the
present study were listed, it was seen that 76.6% (n=254) were
worried about side effects, 64.5% (n=214) about the efficacy

of the vaccine and 62.3% (n=219) about the reliability of the
tests in regards to the vaccine tests. Supporting the literature,
this finding shows that the most intense concern about the
COVID-19 vaccine was related to side effects. Most vaccines
have side effects and since COVID-19 vaccines are new,
additional side effects other than those identified in clinical
trials are unknown. This fear is understandable and common.
For this reason, ensuring transparency in the information
provided about COVID-19 vaccines is extremely important not
only in terms of vaccine effectiveness but also in terms of side
effects. The foundation of vaccine acceptance is public trust,
that is, trust in vaccines and vaccine manufacturers.” We
know that the most effective way to get rid of the epidemic
is through vaccination and in line with our findings, we
argue that vaccine hesitancy can be reduced by supporting
university students’ analytical thinking via trainings that
increase their health awareness and by addressing specific
concerns about vaccines via provision of accurate information
from the right people.

Stanley Plotkin, the author of the book "Vaccines", regarded as
a bedside book by the people working in the field of vaccines
and infections, says that "with the exception of safe water, the
most important invention in humanity's fight against diseases,
including antibiotics, has been vaccines"? However, in this
study, it is quite striking that 40.1% of the participants (n=133)
were undecided about the statement that the vaccine to be
developed/developed will not/does not have a protective
effect. This perspective may be related to the fact that there
was only one vaccine (inactivated vaccine candidate against
COVID-19 —CoronaVac- produced by Sinovac) administered
in Turkey at the time of this study. Thereupon, speculations
on social media and televisions also increased the confusion
of public. It is also believed that types of vaccines may affect
people’s attitude towards vaccination. Today, it can be seen
from the COVID-19 Vaccination Information Platform in Turkey
that Turkish people are reluctant to get vaccinated, just like
the participants in this study.”?”

Vaccine cost also appear to be the main factor for accepting
vaccination.”® A study conducted on college students in
South Carolina reported that vaccination costs were one of the
factors that directly affected students’ vaccination behavior.?*!
In our study, the ratio of the participants considering the cost
in regards to vaccines was found to be 23.5% (n=78).

Supporting the literature, the current study found that the
participants’ attitudes towards vaccination did not differ
according to their socio-demographic characteristics such
as age and gender.'2"! Although the socio-demographic
characteristics did not affect the attitude towards vaccination,
the type of the department where the students studied was
found to be effective. In their study which they evaluated the
attitudes of university students towards vaccination, Campo-
Arias and Pedrozo-Pupo'® found that 78.9% of the participants
did not trust vaccination and these students were studying in
departments unrelated to health.
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In Malta, medical students’ confidence in the COVID-19
vaccine was found to be higher compared to dental students
and administrative personnel."® In this study, the mean scale
scores of the students studying in Radiotherapy, Operating
Room and Oral and Dental Health departments were found
to differ compared to the mean scale scores of the students
in other departments and this difference was statistically
significant (p<0.05). This result in the study may be related
to the fact that the Operating Room, Oral Dental Health and
Radiotherapy departments require working with patients
and the students may have thought that the risk of COVID-19
transmission could be higher.

This study has several main limitations. The first is the adoption
of the convenience sampling strategy. Since the sample
group is determined through a known universe, it cannot
be predicted how the opinions of the individuals who did
not participate in the study may have changed the results. In
addition, the high number of female students in the universe
resulted in higher number of responses received from the
female participants in the universe, which may have affected
the research results.

Another important limitation of the study is related to the use
of SINOVAC, the only vaccine available in Turkey at the time of
the study whose interim result report on its effectiveness had
not been yet published.

CONCLUSION

When this research was conducted, Turkey was experiencing
the third wave of pandemic. Turkey ranked firstin Europe in the
number of daily cases. Vaccination is accelerated immensely
now. In light of the intense experiences of Turkish healthcare
services in regards to COVID-19, we believe that the findings
of this study deserve attention. We were expecting that
Turkish students to be more willing to be vaccinated. Since
this expectation was not supported with research data, we
would like bring these results to the attention of the public
health and propose conducting more comprehensive further
studies in order to better understand the reasons for vaccine
hesitancy among the university students in Turkey.

ETHICAL DECLARATIONS

Ethics Committee Approval: Ethiccal Issue: This study was
approved by Kapadokya University Research Ethics Committee
(Decision number: 2021.46, Date: 04.01.2021).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.
Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study
has received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.

Note: This research was presented as the Oral Presentation
at the International Cappadocia Congress of Epidemic Times-
ICCET21.

REFERENCES

1. Organization WH. Coronavirus disease 2019 (COVID-19): situation report,
51.  https://www.who.int/docs/default-source/coronaviruse/situation-
reports/20200311-sitrep-51-covid-19.pdf?sfvrsn=1ba62e57_10 Accessed
December 8, 2020.

2. Health RoTMo (2020) COVID-19 (SARS-CoV-2 Enfection) document.
Available at: https://covid19bilgi.saglik.gov.tr/depo/rehberler/COVID-19_
Rehberi.pdf Accessed December 8, 2020.

3. Organization WH (2020a) Coronavirus disease 2019 (COVID-19): situation
report, 51. Reportno. Report Number|, Date. Place Published|: Institution
Accessed December 8, 2020.

4. Hodgson SH, Mansatta K, Mallett G, Harris V, Emary KRW, Pollard AJ. What
defines an efficacious COVID-19 vaccine? A review of the challenges
assessing the clinical efficacy of vaccines against SARS-CoV-2. Lancet
Infect Dis 2021;21:26-35.

5. Qian L, Hongzhou L. Latest updates on COVID-19 vaccines. BioScience
Trends Advance Publication 2021;14(6):463-6.

6. Romer D, Jamieson KH. Conspiracy theories as barriers to controlling the
spread of COVID-19 in the U.S. Soc. Sci. Med, 2020;263:113356.

7. Lazarus JV, Ratzan SC, Palayew A, et al. A global survey of potential
acceptance of a COVID-19 vaccine. Nature medicine 2020;1-4.

8. Dror AA, Eisenbach N, Taiber S, et al. Vaccine hesitancy: the next challenge
in the fight against COVID-19. European journal of epidemiology 2020;
35(8):775-9.

9. MacDonald NE. SAGE Working Group on Vaccine Hesitancy. Vaccine

hesitancy: Definition, scope and determinants. Vaccine 2015;33(34):4161-
4

10. Genis B, Gurhan N, Ko¢ M, Genis C, Sirin B, Cirakoglu OC, et al. Development
of perception and attitude scales related with COVID-19 pandemia.
Pearson journal of social sciences- humanities 2020;5(7):306-28.

11.Sipahi B, Yurtkoru ES, Cinko M. 3. Baski Sosyal Bilimlerde SPSS ile Veri
Analizi, istanbul: Beta Yayinlari AS:2008.

12.Barello S, Nania T, Dellafiore F, Graffigna G, Caruso R. Vaccine hesitancy
among university students in Italy during the COVID-19 pandemic. Eur J
Epidemiol 2020;35(8);781-3.

13.Saied SM, Saied EM, Kabbash IA, Abdo S. Vaccine Hesitancy: Beliefs and
Barriers Associated with COVID-19 Vaccination among Egyptian Medical
Students. J Med Virol. 2021;1-12.

14.Vergara R, Sarmiento P, Lagman, J. Building public trust: a response
to COVID-19 vaccine hesitancy predicament. Journal of Public Health
2021;1-2.

15. Campo-Arias A, Pedrozo-Pupo JC. COVID-19 vaccine distrust in Colombian

university students: Frequency and associated variables. MedRxiv 2021;1-
15.

16.Grech V, Gauci C. Vaccine hesitancy in the University of Malta Faculties
of Health Sciences, Dentistry and Medicine vis-a-vis influenza and novel
COVID-19 vaccination. Early Human Development, 2020;2-5.

17.Taye BT, Amogne FK, Demssie TL, et al. Coronavirus disease 2019 vaccine
acceptance and perceived barriers among university students in
northeast Ethiopia: A cross-sectional study. Clin Epidemiol Global Health,
2021;100848.

18.Ridenhour B, Kowalik JM, Shay DK. Unraveling RO: Considerations for
public health applications. Am J Public Health. 2014;104:e32-e41.

19.Billah MA, Miah MM, Khan MN. Reproductive number of coronavirus:
A systematic review and meta-analysis based on global level evidence.
PLoS ONE 2020;15:€0242128.


https://covid19bilgi.saglik.gov.tr/depo/rehberler/COVID-19_Rehberi.pdf Accessed December 8, 2020
https://covid19bilgi.saglik.gov.tr/depo/rehberler/COVID-19_Rehberi.pdf Accessed December 8, 2020

205

Journal of Contemporary Medicine

20.Anderson RM, Vegvari C, Truscott J, Collyer BS. Challenges in creating
herd immunity to SARS-CoV-2 infection by mass vaccination. Lancet
2020;396:1614-6.

21.Britton T, Ball F, Trapman P. A mathematical model reveals the influence
of population heterogeneity on herd immunity to SARS-CoV-2. Science
2020;369:846-9.

22.Lucia VC, Kelekar A, Afonso NM. COVID-19 vaccine hesitancy among
medical students. J Public Health 2020;1-5.

23.Tam CC, Qiao S, Li X. Factors associated with decision making on COVID-19
vaccine acceptance among college students in South Carolina. medRxiv.
2020.

24.Silva, J., Bratberg, J., & Lemay, V. COVID-19 and influenza vaccine
hesitancy among college students. Journal of the American Pharmacists
Association. 2021;1-6

25.Thomson A, Watson M. Vaccine hesitancy: A vade mecum v1.0. Vaccine
2016;34:1989-92.

26.Levine, E. M., Davey, A. S., Houston, A. M,, Plotkin, S. A., Orenstein, W. A.,
Offit, P. A, & Edwards, K. M. (2018). Legal issues. Plotkin’s Vaccines, 7th,
Plotkin SA, Orenstein WA, Offit PA, Edwards KM (Eds), Elsevier, 1601.
https://covid19asi.saglik.gov.tr/. Accessed July 25, 2021.

27.Health RoTMo (2021) Covid-19 vaccine information platform. Available at:
https://covid19asi.saglik.gov.tr/. Accessed July 25, 2021

28.Wang J, Peng Y, Xu H, Cui Z, Williams Il RO. The COVID-19 vaccine race:
challenges and opportunities in vaccine formulation. AAPS PharmSciTech
2020;21:225


https://covid19asi.saglik.gov.tr/
https://covid19asi.saglik.gov.tr/

JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm.1033932
J Contemp Med 2022;12(2):206-210

Journal of
Contemporary
e

Evaluation of the Use of Breast Cancer Screening Methods
among Female Patients through Champion Health Belief
Model Scale

Kadin Hastalarda Meme Kanseri Tarama Yontemlerini Kullanma
Durumlarinin Champion Sagik inan¢ Modeli Olcegi ile Degerlendirilmesi

Damla Tasci Kiiciiksen', ©Duygu Yengil Taci', ®ismail Arslan’, ®©Mustafa Celik’, ©izzet Fidanci?

' Ankara Training and Research Hospital, Department of Family Medicine, Ankara, Turkey
2 Hacettepe University, Faculty of Medicine, Department of Family Medicine, Ankara, Turkey

Abstract

Aim: The aim of this study is to evaluate the use of breast cancer
screening methods by women in our society and its affecting
factors.

Material and Method: A total of 281 women aged 40 years and
older were included in the study. A sociodemographic data form,
Breast Cancer Risk Assessment Form and the Champion’s Health
Belief Model Scale were applied to the participants through face-

to-face interviews.

Results: It was found that most participants knew breast cancer
screening methods but that they used the methods at a low rate.
The main reason affecting their use of screening methods was
whether there was a complaint. The rate of mammography was
found to be significantly higher among those who performed
breast self-examination (p=0.011). When the Champion’s Health
Belief Model Scale form was examined, it was found that the
participants had the highest points from the self-efficacy subscale
of breast self-examination, and the lowest points from the
perceived susceptibility subscale.

Conclusion: It was observed that the use of any screening method
and breast cancer risk factors affected health beliefs regarding the
use of screening methods.

Keywords: Cancer screening, breast cancer, health belief model

Oz
Amag: Calismamizda toplumumuzda vyasayan kadinlarin meme
kanseri tarama yontemlerini kullanma durumlarini ve etkileyen

faktorleri degerlendirmek amaclanmistir.

Gereg ve Yontem: Calismaya, 40 yas ve Uzeri 281 kadin dahil edildi.
Katiimcilara  sosyodemografik veri formu, Meme Kanseri Riski
Degerlendirme Formu ve Champion Saglik inang Modeli Olcegi yiiz

ylze gérisme teknigi ile uygulandi.

Bulgular: Katilimcilarin blytk ¢cogunlugunun meme kanseri tarama
yontemlerini bildigi, ancak tarama yontemlerini dustk oranda
kullandigi belirlendi. Tarama yodntemlerini kullanma durumlarini
etkileyen esas sebep sikayetin olup olmamasi idi. Kendi kendine
meme muayenesi yapanlarda mamografi yaptirma oranlari anlamli
sekilde yiksek bulundu (p=0,011). Champion Saglik inan¢ Modeli
Olcegi puan ortalamalari incelendiginde, katilimcilarin en yiiksek puan
kendi kendine meme muayenesi 6z yeterliligi alt 6lceginden, en distk

puant ise duyarlilik algisi alt dlceginden aldiklarr gorulda.

Sonug: Herhangi bir tarama yontemini kullanma durumu ve meme
kanseri risk faktorlerinin, tarama yodntemlerini kullanma durumlarina

iliskin saglik inanglarini etkiledigi gorulda.

Anahtar Kelimeler: Kanser tarama, meme kanseri, saglik inang modeli
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INTRODUCTION

Breast cancer is the most common malign tumor in women
worldwide and that is highly treatable with early diagnosis.
[ Breast Self-Examination (BSE), Mammography and Clinical
Breast Examinations (CBE) are methods used in breast cancer
screening. Individuals’beliefs, values and manners are of great
importance in the use of screening methods. The Health Belief
Model (HBM), which explains the reasons behind manners and
behaviors, is an effective guide in explaining and measuring
what motivates or prevents the patient's adherence to
treatment in many health problems, alongside behaviors
that protect and improve health. Studies have reported that
knowing the beliefs screening methods for the diagnosis of
breast cancer will be beneficial in teaching and accepting the
practices.>#

Based on the Victoria Champion Health Belief Model in
nursing, the Health Belief Model for breast cancer screening
was established in 1984. He developed the scale and revised
itin 1993, 1997 and 1999. This scale, which evaluates women's
beliefs about breast cancer, breast self-examination and
mammography, reflects women's beliefs about breast cancer
and screening behaviors in Turkey, as well as theoretically
structured, valid, and reliable data collection tools on
the subject within the framework of a model and makes
international comparisons with the results obtained.*

The aim of this study is to determine the use of breast cancer
screening methods amongst women; to identify their beliefs
towards screening methods; and to research the reasons that
are effective in the use of screening methods or the reasons of
not having screening performed.

MATERIAL AND METHOD

A total of 281 female patients over the age of 40 who
applied to the Ankara Training and Research Hospital Family
Medicine district polyclinics between 01.10.2019-31.12.2019
for any reason and agreed to participate in the study were
included in the study. Patients who were illiterate, had
communication disabilities, were followed up for any
psychiatric disorder, and those who refused to participate in
the research were excluded from the study. Approval for the
study was granted by the Clinical Research Ethics Committee
of Health Sciences University Ankara Training and Research
Hospital (Date: 12.09.2019, Decision No: E-19/55). In the
study, a descriptive questionnaire prepared in accordance
with the literature and the Champion Health Belief Model
Scale (CHBMS) were used.®! The questionnaire consisted
of 27 questions was used to determine sociodemographic
characteristics, breast cancer risk factors, and the application
status of early diagnosis methods. The Breast Cancer Risk
Assessment Form of the Ministry of Health was used to
evaluate these questions.™

Our study adopted the Turkish version of CHBMS, which was
adapted into Turkish by Géziim and Aydin®'in 2004 (cronbach’s

alpha: 0.69-0.83). The Champion Health Belief Model Scale
includes a total of 8 subscales and 52 items evaluating an
individual’'s judgement on their general health and breast
cancer: Sensitivity, severity, health motivation, BSE barriers,
BSE benefits, self-efficacy, and benefits to mammography
and barriers to mammography. The statements included in
the questionnaire are graded from 1 to 5 in the Likert-type
scale. Higher points indicate that susceptibility and severity
increase, and benefits are perceived higher for the perception
of benefit and barriers are perceived high for the perception
of barriers.

IBM SPSS 25.0 (Statistical Package for Social Sciences, version
25) software was used in the statistical analysis of data.
Continuous variables meantstandard deviation; categorical
variables were depicted as numbers and percentages.
When the parametric test assumptions were met, the test of
significance of the difference between two means was used
to compare the differences in the independent group, while
the Chi-square test was used to compare the differences in
the same group when the parametric test assumptions were
not met. In comparing categorical variables under the Chi-
square analysis title; Pearson Chi-Square test or Fisher Exact
Test, whichever is appropriate, was used according to the
distribution of expected frequencies. A value of p<0.05 was
considered statistically significant.

RESULTS

A total of 281 women aging between 40-69 participated in the
study. The mean age of the participants was 48.91+7.82 years.
Of the participants, 162 (57.6%) were high school or university
graduates and 192 (68.3%) were actively working (Table 1).

Table 1. Sociodemographic Features

Sociodemographic Features Mean dSte?l?:t?;:
Age (year) 4891 7.82
Height (cm) 160.70 10.86
Weight (kg) 68.85 12.29
Body mass index (kg/m?) 34.96 140.64
Monthly income (TL*) 2513.81 2134.72
Number of pregnancies 2.70 1.82
Number of births 2.11 1.32
Number of children 2.04 1.16
First childbearing age 22.99 4.97
Age of first menstruation 13.28 1.25
Breastfeeding duration (months) 16.28 8.52

*TL: Turkish Lira

Therate of having mammography was statistically significantly
higher in the BSE group (p=0.011). The level of education was
found to be significantly higher in the group that did not have
mammography (p=0.033), but it was found that the rates of
BSE and CBE increased with the increase in education level
(p<0.001; p=0.013, respectively).
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The majority of women (43.0%) who knew how to do BSE
stated that they learned it from a health worker and learning
from radio-television-internet was the second most common
(26.5%). When the participants were asked about their reasons
for not having CBE, the most common answers were having
no complaints (56.8%) and neglect (22.4%). According to the
answers of the participants to the breast cancer CHBMS, it was
seen that they got the highest point from "self-efficacy" and
the lowest points from "sensitivity". Participants whose breast
cancer risk level was calculated to be low had significantly
higher sensitivity points (p<0.001; p=0.003, respectively). The
number of participants who had a family history of breast
cancer and who also developed breast cancer was found
to be significantly higher (p<0.001). Similarly, sensitivity
(p<0.001), seriousness (p<0.001), health motivation (p=0.003),
BSE benefits (p=0.001), mammography benefits (p=0.034)
subscales points of those with a family history of breast cancer
were significantly higher. The comparison of the mean CHBMS
points of the participants who know how to do BSE and those
who do not are shown in Table 2.

Table 2. Knowing how to do BSE and CHBMS score averages

CHBMS Subscales ﬂzgrll(;os‘g BSEAI’ZI):aI:lI;tSKDnow p*
Sensitivity 7.73£2.78 8.53+3.19 0.121
Seriousness 19.71£5.67 22.48+5.81 <0.001
Health Motivation 20.82+3.73 19.76+2.89 0.003
BSE Benefits 15.7943.23 15.34+2.77 0.094
BSE Barriers 18.02+5.74 20.98+5.51 <0.001
Self-efficacy 35.78+7.94 24.21+£8.41 <0.001
Mammography Benefits 18.84+3.87 18.79+4.47 0.859
Mammography Barriers 24.31+8.05 27.83+8.29 0.004

*Statistically significant data are written in bold. SD: Standard deviation

Health motivation, BSE benefits and self-efficacy points of the
participants who performed BSE were found to be significantly
higher than those who did not. The health motivation, BSE
benefits, self-efficacy, and mammography benefits points of
the participants who had mammography were significantly
higher. Health motivation (p=0.001), BSE benefits (p=0.024)
points of the participants who had CBE compared to those
who did not; BSE and mammography barrier points of those
who did not have CBE were found to be significantly higher
(p=0.015, p <0.001, respectively)

DISCUSSION

We found that most women participating in our study knew
and performed BSE, a breast cancer screening method, but
the rates of those who regularly applied it every month and
had CBE and mammography were low. While the general
sensitivity, seriousness, health motivation and benefit
perceptions of the participants using breast cancer screening
methods were positively correlated; perceived barriers were
lower.

In our study, we aimed to evaluate the relationship between
women's use of BSE, CBE, mammography, which are breast
cancer screening methods, and the subscales of CHBMS and
the risk of breast cancer. In various studies around the world,
it has been determined that those who know and apply
BSE show significant differences.*” In our study, the rate of
knowing BSE was 79.4%; 80.1% of women stated that they
performed BSE, and 13.9% stated that they regularly perform
BSE. In the previously conducted studies in Turkey, the rates
of knowing BSE were found to be 25%, 49.8%, and 53.9%.
©81 The high number of people who knew BSE in our study
can be explained by the fact that the frequency of cancer
screening in primary healthcare continues to increase with
the current programs carried out by the Ministry of Health
on this subject. The fact that most of the participants learned
about BSE from health professionals supports this. The rate of
obtaining information from healthcare professionals was also
found to be high in other studies.”'® This situation reveals
the importance of healthcare professionals reaching wider
audiences for breast health.

In the study of Ko¢ and Saglam,'" the rate of those who
regularly perform BSE every month was 22.9%. According to
the Ministry of Health’s 2016 annual health statistics, regular
BSE performance among women was reported to be 20%.
In a study by Discigil et al.'? BSE rates were 61.7%, but those
who performed monthly regular BSE were 17.9%. Similar to
that study, our study has also found regular BSE performance
very low. The importance of education programs and
family physicians in increasing the performance of BSE is an
indisputable fact.

In our study, it was observed that as the level of education
increased, the rates of performing BSE and having CBE
increased significantly. In a similar study by Giiner et al.”’ the
rate of BSE increased as the level of education increased. In
the study of Discigil et al." similar to our study, the rate of
BSE increased in direct proportion to the level of education.
This emphasizes the importance of education in the use of
screening methods.

In various studies, the rate of CBE among women has been
reported to be between 30-80%. Basak!"® found in her study
that 8.1% of women had CBE. In our study, the rate of CBE
was 47.3%; the rate of regular CBE was observed to be 14.2%.
Although higher rates were observed in our study when
compared to the study of Basak's, it is seen that CBE was
not performed at the expected level. As a result of the high
difference between the rates of performing CBE and the rates
of regular practice, it is thought that patients use CBE method
when they have complaints, not for screening purposes.

In a study conducted by Kog and Saglam on 100 women aged
17-76 years, it was found that 97% of them did not know about
mammography, and 86% of them never had a mammography.
In another study, it was determined that 97.5% of nurses over
the age of 40 did not have mammography.' In our study, the
rate of having mammography was 40.9%, which seems to be



209

Journal of Contemporary Medicine

higher than that of previous studies. This can be explained
by the increase in screening programs and the inclusion of
women aged 40 and over in our study. Similarly, in our study,
it was observed that the rate of mammography decreased as
the education level increased. In many studies, it has been
observed that the recommendation or guidance made by a
physician, or another health professional is effective in having
regular mammography.'>'® [t has been reported that the
inadequacy of a physician’s recommendations to encourage
mammography is an important obstacle to mammography."'”
This situation shows that family physicians have a great role in
promoting the use of screening methods.

When participants were evaluated based on their breast
cancer risk factor according to CHBMS subscales, sensitivity
and seriousness were significantly higher in the group with a
low risk factor. Accordingly, emphasis must be placed on the
high-risk group which was found to have lower seriousness. In
addition, while calculating the risk level, the fact that sensitivity,
seriousness was found to be significantly higher in those with a
family history of breast cancer may suggest that it is due to the
lack of information about other risk factors. With the education
and information to be given on this subject, awareness of risks
can be increased and susceptibility, in other words, sensitivity
to the disease can be increased. Among the participants, those
with a family history of breast cancer on the CHBMS subscales
of sensitivity, seriousness, health motivation, BSE benefits and
mammography benefits were found to be significantly higher.
In a study conducted by Kili¢ et al."® on university students, the
perceived sensitivity of students with a family history of breast
cancer were found to be significantly higher than students
without a family history of breast cancer.

Amongst the participants who knew and perform BSE were
found to have higher health motivations and self-efficacy on
CHBMS subscales. In the same table, a statistically significant
difference was found between not knowing, not performing
BSE and barriers to BSE and mammography. In the study of
Secginli et al." the rate of BSE was found to be high in women
with high sensitivity to breast cancer. In another study, it
is stated that the rate of BSE is higher in women with high
perceived benefits of BSE and low perceived barriers.?”

Amongst the participants who have had mammography,
health motivation, perceived BSE benefits, self-efficacy and
perceived mammography benefits, which are subscales of
CHBMS, were found to be significantly higher. At the same time,
perceived barriers to BSEand mammography were found to be
significantly higher in those who did not have mammography.
Likewise, various studies also have found women who do
not have mammography had higher perceived barriers than
women who have had mammography, in another sense,
women who have had regular mammograms were found to
have lower perceived barriers. It has been determined that
the education and guidance provided reduces the perceived
barriers.'82-23 Thus, perceived barriers are one of the issues
that should be emphasized.

Among the CHBMS subscales, health motivation and BSE
benefits of the participants who had CBE were significantly
higher. At the same time, those who did not have CBE
had significantly higher perceived barriers to BSE and
mammography. Erbil et al.?? have reported in their study that
the group who had CBE had higher self-efficacy and perceived
motivations, and low perceived barriers to BSE.

CONCLUSION

There is a need for structured, valid, and reliable data
collection tools on the subject in order to examine women's
beliefs about breast cancer and screening behaviors in Turkey
within the framework of a theoretical model and to make
international comparisons with the results obtained.

Accordingly, increasing the patients' health perceptions,
seriousness and sensitivity and preventing perceived barriers
will enhance the rate of using screening methods. For this
purpose, each study, and education is of great importance.
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Abstract

Aim: C-reactive protein (CRP) is a notable marker of many diseases.
Accordingly, in most cases, the clinical management of infectious
diseases is revised based on CRP alterations. This study thus
attempted to predict CRP alterations via immature granulocyte
count (IGC) and nucleated red blood cell count (NRBC) in a geriatric
population with pneumonia.

Materials and Methods: We carried out our study in the intensive
care unit of a private hospital by retrospectively reviewing the
laboratory findings of geriatric patients with pneumonia and an
age-matched control group in the same ICU.

Results: In total, we reviewed 495 hospitalization days (the
summed amount of days all 43 patients) and 221 hospitalization
days (the summed amount of days all 20 controls) records. In
the group comparisons, we found a statistical significance in the
patient group for both IGC (p=0.001) and NRBC (p=0.002) increase.
Comparing IGC to CRP measures from the following day and the
day after that, there was a statistical significance in IGC increase
(p=0.001) but not in NRBC (p=0.156). Further, IGCs below 0.3x103
and above 0.5x103 were better able to predict CRP alterations.

Conclusion: In geriatric patients with pneumonia, IGC is more
effective than NRBC in predicting CRP variations before their actual
occurrence, with the mean estimation time at least 2 days prior.

Keywords: CRP variability, geriatric pneumonia, Immature
granulocyte count, Intensive care unit, Nucleated red blood cell
count

Oz

Amac: C-Reaktif Protein (CRP) bircok hastalik icin dnemli bir belirtectir.
Buna gore, cogu vakada, bulasici hastaliklarin klinik yonetimi, CRP
degisikliklerine dayali olarak revize edilir. Dolayisiyla bu calisma,
pnémonili geriatrik populasyonda immatir grandlosit sayisi (IGS) ve
cekirdekli eritrosit sayimi (CE) yoluyla CRP dedgisikliklerini dngérmeye
calismistir.

Gereg ve Yéntem: Ozel bir hastanenin yogun bakim Unitesinde
yatan geriatrik pnémonili hastalarin ve yas uyumlu bir kontrol
grubunun laboratuvar bulgularini retrospektif inceleyerek ¢alismamizi
gerceklestirdik.

Bulgular: Toplamda, 495 hastanede yatis gininin (43 hastanin
toplamyatis giin sayisi) ve 221 hastanede yatis gininin (20 kontrolin
toplam yatis gtin sayisi) kayitlarini inceledik. Grup karsilastirmalarinda
hasta grubunda hem IGS (p=0.001) hem de CE (p=0.002) artisi icin
istatistiksel anlamlilik bulduk. Ertesi gtin ve ondan sonraki giin IGS ile
CRP olctmleri karsilastinldiginda, IGS artisinda (p=0.001) istatistiksel
anlamlilik vardi, ancak CE'de (p=0.156) yoktu. Ayrica, 0,3x103'Un
altindaki ve 0,5x103'tin Gzerindeki IGS'ler, CRP degisikliklerini daha iyi
tahmin edebildiler.

Sonug: Pnémonili geriatrik hastalarda, IGS, ortalama tahmin stresi en
az 2 gun 6nce olmak tzere, CRP degisimlerini tam olusmadan 6nce
tahmin etmede CE'den daha etkilidir.

Anahtar Kelimeler: CRP degisimi, cekirdekli eritrosit sayisi, geriatrik
pnoémoni, immatUr granulosit sayisi, yogun bakim
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INTRODUCTION

Pneumonia is an acute, severe respiratory disease
characterized by airflow limitations due to inflammation.
M It is associated with significant morbidity and mortality
in the geriatric population.'" Besides a clinical evaluation,
laboratory tests are useful for determining prognosis in
pneumonia treatment. In the geriatric population, however,
this may not be entirely consistent, as these patients are
prone to insufficient immune responses.?

C-reactive protein (CRP) is an annular-shaped protein
produced by the liver that indicates inflammation in the
human body.®! It was named after a matter that reacts with
the somatic capsular polysaccharide antibody, and its half-
life is less than 24 hours.” As a component of the acute
phase response, CRP correlates with inflammation. Despite
these qualities, elevations or reductions in CRP due to
inflammation and disease severity sometimes do not follow
a similar course. In these cases, precursor substances, such
as procalcitonin, may evaluate disease progress instead.”
However, the adequacy of the procalcitonin is not reliable in
oncological or thrombotic events.!®

Aside from changes in CRP, due to infection severity, there
are also changes in the proportion of the granulocyte series,
which can begin to appear in the peripheral blood as well.
These changes are evidence that the bone marrow is under
stress. Accordingly, immature granulocyte (IG) are one of
the initial products of an activated immune system reaction,
and it is typical to see IG in the peripheral blood in severe
infectious or inflammatory processes.” IG count (IGC) can
then allow us to have an idea of an inflammatory state like a
peripheral blood smear.

Related, nucleated red blood cell count (NRBC) forms the
precursor erythrocytes that respond to hypoxic stress,
such as acute hemolytic crises, hematologic malignancies,
and severe infections.®! Detecting NRBC in adults is
pathological and directly reflects excessive erythropoietic
activity.”? The shape of the cells in NRBC is quite similar
to that of lymphocytes, though, and because of this
similarity, automatic cell counting devices often add NRBC
to the number of lymphocytes. These results can thus be
misinterpreted as lymphocytosis. At this point, NRBC is
extremely important. It can help in disease diagnosis and
treatment."®' Both IGC and NRBC can be obtained from a
complete blood count (CBC) result.

CRP has guided us many times in the treatment of
infections. However, CRP alterations may not be estimated
precisely from clinical patient signs, as CRP level might have
already changed by the time clinical tests take place.'? This
situation causes delays in treatment modality adjustments,
mainly in geriatric patients who have impaired immunity.
031t is therefore helpful to those patients to estimate CRP’s
alteration time. IGC, NRBC and CRP are similar inflammation
markers, thus, we feel that IGC and NRBC can contribute to

this estimation as much as clinical findings in pneumonia
cases. As such, an early laboratory prediction based on IGC
and NRBC can prove beneficial in the treatment of groups
with delayed immune responses.

There is not enough research on geriatric pneumonia
cases in the intensive care unit (ICU). Furthermore, there is
not enough data on geriatric patients with pneumonia in
the ICU regarding specifically IGC, NRBC, and CRP in the
literature. As such, this study aims to predict CRP alterations
in geriatric pneumonia ICU cases just before the actual CRP
change.

MATERIAL AND METHOD

This retrospective study was conducted at a private hospital
in 2019. The local university ethical committee approved
the study protocol. The study was conducted according to
the Declaration of Helsinki. An agreement was obtained
from the private hospital to evaluate the patients’ data prior
to the study.

Geriatric patients with bacterial or viral pneumonia treated
in the ICU and an age-matched group with normal CRP were
included in this study. The patients were chosen according
to the International Classification of Disease (ICD-10) codes,
including J18 (Pneumonia) and A41 (other sepsis) (14). These
selected codes covered the severe clinical spectrum for the
patients with pneumonia in the ICU. In addition, the clinical
pneumonia was confirmed by the radiological reports of the
patients. Patients with oncologic, traumatic, or neurologic
diagnoses were excluded from the evaluation. We also
checked the patients’ daily follow-up charts to determine
unexpected clinical abnormalities such as intubation, fever,
and hypotension. Per the follow-up charts, patients with a
point of less than 5 on the Glasgow coma scale on the day
of admission were excluded as well.'™ Patients receiving
steroids during hospitalization were not featured in the
study. Further, we were sure to include patients who used
similar drugs during their treatment.

The control group consisted of patients hospitalized in
the ICU due to non-infectious diseases (diabetes mellitus,
cerebrovascular disease). The same exclusion criteria were
applied to the control group, and daily laboratory results
and medications were also noted.

The participants’ laboratory tests which were studied with
the Sysmex Xn-1000 AHA and Beckman Au 2700 branded
devices from January to May 2019 were obtained from
the hospital’s archived electronic database. Initially, we
chose patients who had been tested for both CBC and
CRP every day. We primarily included the CRP and CBC
laboratory records, which were studied more than once a
day to estimate the CRP deviation time on an hourly basis.
As shown in Figure1, the IGCs and NRBCs gathered the day
before the CRPs were compared.
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‘ Laboratory results ‘

(Day1) [Day2] [Day3) [ Day* ]

Patients

(n=43)

Control

(n=20)

*IGC, Immature granulocyte count; NRBC, Nucleated red blood cell count:
CRP, C-Reactive protein: x, Other days

Figure 1. Study design.

Statistical Analysis

The statistical analyses were performed using SPSS ver. 21
(SPSS Inc., Chicago, IL, USA). Pearson’s correlation was used to
compare normally distributed data, whereas for non-normal
data, the Spearman correlation was used. A one-way ANOVA
test was used in the continuous multi-group analysis for
normally distributed data. A post hoc (Bonferroni) test was
performed to indicate the differences between participant
groups. For categorical variables, we used the chi-square
test. An independent samples t-test was applied to identify
the significance between groups and continuous data, while
A linear regression test was performed for the correlations
between the patients IGCs and the CRP results of the following
day (day 2) and the next day after tomorrow (day 3). We
accepted a value of p<0.05 as statistically significant.

RESULTS

At first, we reviewed 65 files for the from the first 5 months
of 2019. Nine of the records reported that the corresponding
patients had been hospitalized for less than 3 days (we
evaluated at least three hospitalizations days results), while
13 of them had incomplete clinical data. In the control
group, 35 files were reviewed. Fifteen of them could not pass
over the exclusion criteria. Finally, we reviewed 495 patient
hospitalization days (the summed amount of days all 43
patients) and 221 control hospitalization days (the summed
amount of days all 20 controls) records were included in the
study. The patients did not use common drugs other than
acetylsalicylicacid, antihypertensives, proton pump inhibitors,
oral antidiabetics, analgesics, and inhalers. Additionally,
none of them were given oral or intravenous steroids during
treatment. All the patients’ renal and liver functions were
normal per their age, and their O2 saturations were at least >
80%. The patients’and controls’demographic information and
laboratory results are detailed in Table 1.

Table 1. Demographics and laboratory results of patients and control
groups

Patients Control group

(n=43) (n=20) P values

Mean age 78+9.6 76+3,4 0.121
Gender, F/M 20/23 10/10 0.210
Hospitalization day, n 11.51+6.39 5.8+3.1 0.042
Cause of hospitalization Pngggg*ﬁia DM, CVD* NAS
Laboratory results

WBC', x10%/L 14.07+7.16 7.29+£1.13 0.001

ANC™, x10°/L (0.63-91.3) (2.09-5.82) 0.001

ALC', x10°/L (0.08-11.4) (1.55-3.31) 0.001

CRP'S, mg/L (1.32-166.4) (15.1-63.4) 0.001

IGC™, x10°/uL (0.01-2.96) (0.05-0.05) 0.001

NRBC™, x10°/uL (0-15) (0-0.01) 0.002

P values are the comparison of patient and control groups. (Chi-Squared test or Mann Whitney U test);
Data are the median, n (%), or n/N (%); *Chronic Obstructive Pulmonary Disease; t, Diabetes mellitus;
4+, Cerebrovascular disease; §, Not applicable; 1, White blood cell; t#, Absolute neutrophil count; 11,
Absolute lymphocyte count; 1§, C-Reactive Protein; 1, Immature granulocyte count; 94, Nucleated
red blood cell count.

Of the hospitalization days, only 41 days revealed normal
CRP values. When the CRP variations from the remaining
454 days of total hospitalization were compared per IGC
and NRBC, IGC was positively correlated with the CRP of
the next day (r=0.224); NRBC was not. Further, IGC was
positively correlated with the day after that as well (r=0.18).
Similarly, another positive correlation existed between
NRBC and both IG (r=0.158) and white blood cell (WBC)
(r=0.179), as expected.

The next section of the evaluation was concerned with
the comparison of the ICU patient and control groups.
There was a statistical significance in the patient group
for IGC (p=0.001, n=0.103) and NRBC (p=0.002, n=0.018).
We compared the IGCs and NRBCs of the test day with the
next days’ CRP results. We found a significant difference
in IGC (p=0.001, "Y=19.08*X+72.84") (Figure 2a), unlike
NRBC (p=0.156). Even when we compared IGC with the
CRP results of the day after that, they were still significant
(p=0.006, "Y=15.40*X+73.63") (Figure 2b).

After that, we separated IGC into categories according to
radio frequencies (%) and direct current (x 10* u/L) (16).
Every category was ten times more numerous than the
previous one. In brief, we formed a total of seven categories
based on IGC results (Figure 2c). When we evaluated the
IGC prediction degree of high-CRP levels (>5 mg/L), a one-
way ANOVA revealed that groups 1-2 and 1-7 were more
effective (F=5.049, p=0.001; Figure 2d). The lower IGC thus
values seemed better able to predict high CRP. However,
no significant differences were found at low CRP levels (<5
mg/L; p=0.121).
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Figure 2. Comparisons between IGC subsets and C-Reactive Protein. a) Comparisons of patients' IGCs and the next day's CRP results; b) Comparison of patients’
IGCs and CRP results from the next day; ) Patients’ IGC categories according to radio frequencies; d) Comparisons of categorized IGC results and CRP values.

DISCUSSION

Our study’s outcomes indicate that in geriatric ICU patients
with pneumonia, IGC can predict CRP alterations at least one
day before the actual change. Contrarily, NRBC does not make
such predictions.

CRP has been used as an inflammatory marker of many
diseases for almost a century.®! However, because CRP’s half-
life is less than 24 hours, another inflammatory marker that
can sooner alert medical professionals to a CRP alteration
will improve patient treatment® What is surprising from
our results is that IGC not only gives information about the
day it was measured, but also predicts the CRP values of the
next day or even 2 days later (p=0.007). This means that IGC
changes up to 2 days before the CRP alteration, and can help

clinicians change patient treatment earlier than is possible
through other clinical test predictions, as clinical progress
predictability is vital in rapidly progressive diseases such as
pneumonia.

A single-centered study showed that IGC is correlated with
severe pancreatitis.”? The study also revealed that an elevation
in IGC estimates the degree of pancreatitis. The researchers
confirmed IGC’s estimation ability with high specificity and
even labeled these cases as severe pancreatitis with increased
IGC in the early hours. The use of the term hour is notable for
the similarity to our present study, as one of its goals was to
make inferences about CRP on an hourly basis. Our results
ultimately revealed that IGC value changes predict CRP
variation at least 24 hours before it actually occurs.
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Another recent study also found that IGC indicates severe
bacterial infection in children.'” These researchers aimed to
determine the effects of a marker in pediatric patients who
came to the emergency department due to fever, and they
noted that IGC was specific like WBC in bacterial infections.
The inclusion of mild patients in their studies shows that IGC
is important in the severity of different diseases. We did not
classify the disease severity in our study, however, even a small
amount of IGC in all disease levels could accurately predict the
CRP variation at least 1 day in advance. This finding broadly
supports the work of the related study and indicates that IGC
is useful in demonstrating CRP in different age groups and
disease levels.

An additional retrospective study analyzed the data of 204
patients who underwent an appendectomy and concluded
that IGC was not as effective as WBC for diagnosis.® While
IGC elevated with other infection markers, there was no
correlation between these factors. However, the IGC results in
the study were only registered to the first decimal unit when
they should be calculated to the nearest thousandth to be
considered relevant; thus, we noted our results in milliunits
to observe more sensitivity. Accordingly, in our study, IGC was
statistically significantly correlated to CRP predictions.

NRBC increase can be expected in bone marrow stress
secondary to infection severity. Ballantine et al. compared
NRBC rate, the need for blood transfusion, and the tendency
for acute chest syndrome in patients with sickle cell disease.™
Inthe study, an adequate number of patients were hospitalized
due to vaso-occlusive crises. The patients’ NRBC was found
statistically significant in all compared stages. This study’s
importance stems from how these medical emergencies
were caused by inflammation, not infection, that is, NRBC was
associated with the inflammation process. In our infection-
based study, the NRBC results correlated with the CRP results;
however, NRBC failed to predict CRP variation. Our results
are thus in agreement with this related study, indicating that
NRBC does not affect infection, as it is likely to be concerned
with red cell maturation.

Although the current study was based on a small patient
sample, we examined how soon IGC can predict CRP
deviation, not the patients’ individual CRP responses.
Therefore, we evaluated the number of total hospitalization
days and CRP values alone, or about 500 days of
data. Moreover, we evaluated patients who had three
comorbidities (geriatric patients with pneumonia in the ICU),
which caused the number of patients to be low. Still, our
study was limited by the absence of enough blood samples
on the same hospitalization day; thus, we could not reduce
the CRP estimation time. Further studies can provide hourly
information. Since most of the studies performed on NRBC
are based on inflammation, additional NRBC research is also
needed for infection cases.

According to our outcomes, we could predict changes in CRP
before they occur, but not whether these changes increase or

decrease at the stationary CRP states. Even so, the increase and
decrease of CRP and IGC were concurrent, while for NRBC, this
assumption was not clear. Overall, we can underline that the
IG exchange starts at least 24 hours before the CRP exchange.
This time can allow new treatment changes to take place, as
geriatric patients cannot generate proper immune responses
given usually insufficient CRP and WBC elevations.

CONCLUSION

This research’s findings have several practical implications,
though two are of particular interest. First, predicting the
direction of CRP deviation sooner strengthens the current
infection treatment of geriatric patients. Second, IGC can
easily be integrated into a standardized method of analysis in
most routine hemogram counting devices. In conclusion, the
most apparent finding to emerge from this study is that IGC
can detect CRP alterations at least 24 hours prior to the event
actually occurring.
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Abstract

Introduction: Stroke-related factors seem to have significant
effects on sexual functions in physical, biological, and psychosocial
areas. This study aims to evaluate the factors affecting the sexual
functions of patients after stroke.

Material and Method: This study consisted of 51 (53.1%) male and
45 (46.9%) female patients. Sociodemographics and clinical features
of the patients were documented. Sexual functions evaluated with
Arizona Sexual Experiences Scale (ASES), International Index of
Erectile function (IIEF) and Female Sexual Function Index (FSFI).

Results: The mean age of men and women were 57.76+7.57, and
60.13+12.71 years, respectively. When the ASES cut-off point was
11, we found that 88.5% of the participants (84.3% in men and
93.3% in women) had sexual dysfunction. There was no significant
difference between the frequency of sexual dysfunction in
women and men (p=0.166, Pearson Chi-square Test). According to
univariate ANOVA results, age (p=0.028) and BDI (p<0.001) values
had a significant effect on ASES. The side of stroke (p=0.030),
Brunnstrom motor evaluation (upper extremity) (p=0.028) and
Beck Depression Scale (p<0.001) values had a significant effect on
IIEF total values. BDS (p=0.001) values significantly affected FSFI
total values.

Conclusion: The data obtained from our study showed that
post-stroke sexual dysfunctions are significantly high in Turkish
rehabilitation inpatient clinics. Post-stroke sexual dysfunctions are
linked to multiple etiologies, both organic (hemispheric lesion side,
etc.) and psychosocial (depression, etc.).

Keywords: Stroke, sexual dysfunction, function, psychology

Oz

Giris: Inme ile iliskili faktdrlerin fiziksel, biyolojik ve psikososyal
alanlarda cinsel islevler Gzerinde onemli etkileri oldugu gortlmektedir.
Bu calisma inme sonrasi hastalarin cinsel fonksiyonlarini etkileyen
faktorleri degerlendirmeyi amaclamaktadir.

Gereg ve Yontem: Bu calismaya 51 (%53,1) erkek ve 45 (%46,9) kadin
hasta dahil edildi. Hastalarin sosyodemografik ve klinik &zellikleri
belgelendi. Arizona Cinsel Deneyimler Olcedi (ASES), Uluslararasi
Erektil Islev indeksi (IIEF) ve Kadin Cinsel islev indeksi (FSFI) ile cinsel
islevler degerlendirildi.

Bulgular: Erkeklerin ve kadinlarin yas ortalamasi sirasiyla 57,76+7,57
ve 60,13+12,71 idi. ASES kesme noktasi 11 oldugunda, katilimcilarin
%88,5'inin  (erkeklerde %84,3 ve kadinlarda %93,3) cinsel islev
bozuklugu oldugunu bulduk. Kadinlarda ve erkeklerde cinsel islev
bozuklugu sikligi arasinda anlamli fark yoktu (p=0,166, Pearson Ki-kare
Testi). Tek degiskenli ANOVA sonuclarina gore yas (p=0,028) ve BDO
(p<0,001) degerlerinin ASES Uzerinde anlamli bir etkisi vardi. iInme
tarafl (p=0,030), Brunnstrom motor degerlendirme (Ust ekstremite)
(p=0,028) ve Beck Depresyon Skalasi (p<0,001) degerlerinin IIEF
toplam degerleri Gzerinde anlamli etkisi vardi. BDS (p=0,001) degerleri
FSFI toplam degerlerini dnemli 6lclde etkilemistir.

Sonug: Calismamizdan elde edilen veriler, Trkiye'deki rehabilitasyon
yatakl kliniklerinde inme sonrasi cinsel islev bozukluklarinin anlamli
derecede yuksek oldugunu gostermistir. inme sonrasi cinsel islev
bozukluklar, hem organik (hemisferik lezyon tarafi vb.) hem de
psikososyal (depresyon vb.) olmak tizere bir¢ok etiyolojiyle baglantilidir.

Anahtar Kelimeler: inme, cinsel islev bozuklugu, fonksiyon, psikoloji
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INTRODUCTION

Stroke is the primary cause of disability that can impair
sexual functions and physical, linguistic, and cognitive
functions."” Among the categories of disability after stroke,
sexual dysfunctions are often overlooked. After a stroke,
there is a significant decrease in sexual activity in men and
women.z#

Post-stroke physical problems and pain prevent some
physical activities that may affect the quality of sexual
activity.®®! In particular, hemiparesis and spasticity are
physical conditions that affect sexual activity.”? Studies
show that the severity of disability due to stroke negatively
affects sexual functions.”? However, sexual dysfunction may
develop even when physical disability is minimal or absent
after stroke."™ Various studies have shown a relationship
between post-stroke depression and the occurrence of
sexual dysfunction.®! Another study found that the severity
of post-stroke depression was an independent predictor of
the development of sexual dysfunction in both men and
women.”!  Apart from depression that develops directly
due to the stroke lesion,!"" reactive depression that occurs
due to the consequences of a stroke may also negatively
affect sexual functions.'? The recurrence of stroke during
sexual activity is one of the biggest fears of patients. 24% of
stroke patients did not engage in sexual activity due to this
fear of stroke recurrence.”? There is evidence that clinical
conditions observed after stroke, such as urinary/fecal
incontinence, may interfere with sexual intercourse.!"

This study investigates whether factors such as
sociodemographic  characteristics, physical disability,
etiology and side of stroke, presence of chronic disease,
depression, stroke recurrence, and time elapsed after stroke
contribute to sexual dysfunction in men and women after
stroke.

MATERIAL AND METHOD

Informed consent was obtained from all the patients, and the
local ethics committee approved this study of Ataturk Physical
Therapy and Rehabilitation Hospital, Turkey (22.12.2014). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Participants

This cross-sectional study included hospitalized 96
post-stroke patients in inpatient Physical Therapy and
Rehabilitation Clinics. A post-hoc power analysis for sexual
dysfunction in stroke patients revealed 90% of the power
with an 0.5% error.

The inclusion criteria included diagnosing stroke, having
a sexual partner, being cooperated-orientated, and being
hospitalized for rehabilitation. The exclusion criteria were
diagnosis of dementia (mini-mental test <24), having pressure
sore, fecal incontinence, neglect syndrome, and neurological
disease other than stroke.

Assessment

Socio -demographics of the patients such as sex, age, marital
status, and the number of children and clinical features
(i.e., comorbidities, use of medicine, lesion site, etiology of
the stroke (ischemic or hemorrhagic), recurrence of stroke,
duration of time from the first stroke) were documented.

Assessment of Physical Functions and Cognition

Ambulation ability was evaluated by the Functional
ambulation scale (FAS).'"" This scale comprises 0-5 stages
where 0 is no ambulation and five can ambulate without any
help. To scale the patient's spasticity, the modified Ashworth
spasticity scale (ASS) is used with scoring from 0 to 4; a higher
number indicates increased spasticity.'™ Motor staging of the
stroke patients is classified by Brunnstrom motor evaluation
(BME), where stage | is a flask with no motor movement, and
stage VI is the isolated movement of the joint.'® Barthel's
index evaluates functional loss after stroke; higher scores
indicate independence.'"? Beck Depression Scale (BDS) is
applied to patients to assess the depression risk, and scores
over 17 link with depression.'"® Mini-Mental test (MMT)
evaluates cognitive functions quantitively; the highest point
from the test is 30.1'”

Assessment of Sexuality

Arizona Sexual Experiences Scale (ASES) is developed to
assess sexual dysfunctions. It is composed of five Likert
types of a questionnaire for both sexes.”® This scale aims to
evaluate the sexual functions baring sexual orientation and
relationship with the partner. Lower scores indicate the sexual
response is strong, easy, and satisfying. Turkish validation has
been executed by Soykan et al., and score > 11 concludes with
sexual dysfunction.?" International Index of Erectile function
(IIEF) is designed for male subjects to evaluate achievement,
maintaining, and satisfaction of erection.?? According to
IIEE, erectile dysfunction (ED) is staged as mild (17-25 points),
moderate (11-16 points), and severe (6-10 points), and Turkish
validation has been done.”® Female Sexual Function Index
(FSFI) evaluates the sexual function of the last four weeks
and is composed of desire, arousal, lubrication, orgasm,
satisfaction, and pain subscales. Lower scores associated with
more dysfunction, Turkish validity has been done.?*

Statistics

Statistical Package for the Social Sciences 20.0 was used
for performing the statistical analysis. Descriptive statistics
(frequency, mean, and standard deviation) were used for
analyzing the sociodemographic and clinical features.
Categorical parameters were assessed through Chi-Square
and Fisher's exact test. The Pearson and Spearman correlation
was used to analyze the relationship of quantitative data to
each other. Linear regression analysis and Analysis of Variance
(ANOVA) were used to test factors affecting the ASES and FSFI.
Logistic regression analysis was performed to test the factors
on IIEE. The results were analyzed using a 95% confidence
interval and a significance level of p <0.05.
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RESULTS

Socio-demographics Variables

This study consisted of 51 (53.1%) male and 45 (46.9%) female
patients. The mean age of all cases, men and women, were
58.88+10.32, 57.76+7.57, and 60.13£12.71 years, respectively.
All of the cases were married. Of the men, 15 (29.4%) were
working, nine (17.7%) were unemployed, and 27 (52.9%) were
retired. One (2.2%) of the women was working, 41 (91.2%)
were unemployed, and three (6.7%) were retired. Of all cases,
16 (16.7%) were working, 50 (52.1%) were not working, and 30
(31.2%) were retired.

Clinical Variables

The mean time for men and women in the study after stroke
was 18.27421.79 and 19.02+24.91 months. Stroke was right-
sided in 23 (45%) men and 17 (37.8%) women. The stroke
etiology was ischemicin 35 (68.6%) men and 39 (86.7%) women.
The presence of re-stroke was present in three men (5.9%) and
eight women (17.8%). The mean FAS scores of men and women
were 3.10+1.43 and 2.91+1.66, respectively. According to MMT
evaluation; there was no cognitive loss in 29 (56.9%) men
and 20 (44.4%) women. According to BDS evaluation; minor
depression was found in 17 men (33.3%), mild depression in
11 men (21.6%), moderate depression in 18 men (35.3%), and
severe depression in five men (9.8%). Minor depression was
found in 10 women (22.2%), mild depression in 11 women
(24.4%), moderate depression in 17 women (37.8%), and severe
depression in seven women (15.6%). According to the Barthel
index; one (2%) of the men was entirely dependent, 11 (21.6%)
severely dependent, 22 (43%) moderately, and 11 (21.6%) mildly
dependent. Three (6.7%) of the women were entirely dependent,
10 (22.1%) severely dependent, 16 (35.6%) moderately, and 12
(26.7%) mildly dependent. Clinical and demographic features of
patients according to gender groups are summarized in Table 1.

Evaluation of Sexual dysfunction in All Cases

The mean ASES of all cases was 18.29+6.02, for women and men
were 16.94+5.92 and 19.82+5.84, respectively. When the ASES
cut-off point was 11, we found that 88.5% of the participants
(84.3% in men and 93.3% in women) had sexual dysfunction.
There was no significant difference between the frequency
of sexual dysfunction in women and men (p=0.166, Pearson
Chi-square Test). According to univariate ANOVA results, age
(p=0.028) and BDI (p<0.001) values had a significant effect on
ASES. An increase in age values and a decrease in FAS values
increased ASES values. Etiology*BDI (p=0.051, n2=0.143)
interaction was also predictive for ASES.The increase in ischemic
etiology and BDS scores increased ASES scores (Table 2).

Evaluation of Sexual dysfunction in Men

Two of the men (4%) had no sexual activity. According to the
IIEF ED subscale, there were seven (13.8%) men with severe, 17
(33.3%) moderate, 11 (21.6%) men with mild-moderate, and 10
(19.6%) men with mild ED. Erectile dysfunction was impaired
in 45 (88.2%) of the men. The total mean of IIEF in men was

43.35+16.44, the mean of desire subscale was 5.96+1.87, the
mean of orgasm subscale was 6.76+2.62, the mean of sexual
satisfaction subscale was 7+3.07, and the mean of general
satisfaction subscale was 5.67+2.62. According to univariate
ANOVA results; side of stroke (p=0.030), BME (upper extremity)
(p=0.028) and BDS (p<0.001) values had a significant effect
on IIEF total values. Decreased IIEF total scores are associated
with the stroke's left side, decreased BME values , and high
BDS scores (Table 3).

Table 1. Clinical and demographic features of patients according to gender

groups

Male (n=51) Female (n=45)

Age (years, mean, SD) 57.76+7.57* 60.13+£12.71*
Time after stroke (month, mean, SD) 18.27+21.79 19.02+24.91
Side of deficit

Right (%) 23 (45) 17 (37.8)

Left (%) 28 (55) 28(62.2)
Type of last stroke

Ischemic (%) 35 (68.6) 39(69.7)

Hemorragic (%) 16 (31.4) 6(13.3)
Recurrence of stroke (%) 3(5.9) 8(17.8)
Presence of urinary incontinence (%) 3(5.9) 2(4.4)
FAS (mean, SD) 3.10+1.43 2.91+1.66
MMT

27-30 (normal, %) 29 (56.9) 20 (44.4)

24-27 (mild, %) 22 (43.1) 25 (55.6)
BDS (mean, SD) 2.39+1.60 2.6+1.01
Barthel's index (mean,SD) 3.20+0.98 4.98+13.01
BME

UE (mean, SD) 3.35+1.57 3.22+1.44

Hand (mean, SD) 3.12+1.7 3.07+1.36

LE (mean, SD) 3.73£1.2 3.62+1.19
ASS

UE (mean, SD) 1.16+1.08 0.78%0.77

LE (mean, SD) 1.06+£107 0.62+0.75

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; LE, lower extremity; MMT, mini-mental test; SD, standard deviation; UE,
upper extremity. *Normally distributed data.

Table 2. Variance analysis of Arizona Sexual Experiences Scale

Variables df Mean Square F p n2

Model 45 66.535 7332 <0.001 0.868
Intercept 1 285.416 31451 <0.001 0.386
Sex 1 10.631 1.171 0.284 0.023
Age 1 46.234 5.095 0.028 0.092
Chronic Disease 1 2461 0.271 0.605  0.005
Side of stoke 1 1.026 0.113  0.738  0.002
Etiology 1 12.372 1363 0.249 0.027
Reccurrence of stroke 1 7.206 0.794 0377 0.016
Time elapsed after stroke 1 6.018 0.663 0419 0.013
Urinary incontinence 1 16.207 1786 0.187 0.034
BME (UE) 1 5.179 0.571 0.454  0.011
ASS (UE) 1 34.873 3.843  0.056 0.071
BDS 3 126.460 13.935 <0.001 0.455
FAS 1 0.208 0.023 0.880 0.000

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; UE, upper extremity




Ali Nail Demir, Sexual Dysfunction in Post-Stroke Patients

220

Table 3. Variance analysis of International Index of Erectile function

Variables Df Mean Square F p n2

Model 25 468.505 6.475 <0.001 0.866
Intercept 1 799.707 11.052 0.003 0.307
Age 1 162.323 2243  0.147 0.082
Chronic disease 1 39.868 0.551 0.465 0.022
Side of stroke 1 383.08 5294 003 0.175
Etiology 1 174.733 2415 0.133 0.088
Reccurence of stroke 1 60.222 0832 037 0.032
Time elapsed after stroke 1 166.522 2301 0.142 0.084
Urinary Incontinence 1 120.916 1671 0.208 0.063
BME (UE) 1 393.343 5436 0.028 0.179
ASS (UE) 1 303.436 4193 005 0.144
BDS 3 970.181 13.407 <0.001 0.617
FAS 1 170.128 2351 0.138 0.086

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; UE, upper extremity

Evaluation of Sexual Dysfunction in Women

Ten of the women (22.2%) had no sexual activity. In women,
the total mean FSFI was 41.69+16.77. The mean desire,
arousal, lubrication, orgasm, satisfaction, and pain subscale
were 4.27+1.81, 7.11+4.71, 8.29+5.60, 4.64+3.10, 6.40+4.22,
and 6.87+4.92, respectively. According to univariate ANOVA
results, BDS (p=0.001) values significantly affected FSFI total
values. The increase in BDS values resulted in a decrease in
FSFl total score values. Age (p=0.048) and BDI (p=0.025) values
had a significant effect on FSFI lubrication subscale values.
The increase in age and BDI values resulted in a decrease
in the FSFI lubrication subscale values. Age (p=0.041), time
elapsed after stroke (p=0.035) and BDS (p=0.009) values had
significant effects on FSFI satisfaction subscale values. An
increase in age, decreased time after stroke, and increase in
BDS values resulted in decreased FSFI satisfaction subscale
values (Table 4).

Table 4. Variance analysis of Female Sexual Function Index

Variables df Mean Square F P n2

Model 24 395.263 2.736 0.013 0.767
Intercept 1 2397.512 16.596 0.001 0.453
Age 1 141.965 0.983 0.333 0.047
Chronic disease 1 76.606 0.530 0475 0.026
Side of stroke 1 10.483 0.073  0.790 0.004
Etiology 1 142.624 0.987 0.332 0.047
Reccurence of stroke 1 0.692 0.005 0.945 0.000
Time elapsed after stroke 1 9.522 0.066 0.800 0.003
Urinary incontinence 1 10.063 0.070  0.795 0.003
BME (UE) 1 9.245 0.064 0.803 0.003
ASS (UE) 1 26.194 0.181  0.675 0.009
BDS 3 813.865 5634 0.006 0.458
FAS 1 128.741 0.891 0.356 0.043

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; UE, upper extremity

DISCUSSION

Post-stroke sexual dysfunction is common in both men
and women. Even in approximately 50% of stroke patients
without physical disability or mild physical disability, sexual
dysfunctions such as decreased libido, decreased frequency
of sexual intercourse, decreased sexual arousal, orgasm
problems, and sexual satisfaction problems are observed.
19 According to analyses based on ASES cut-off point, our
results showed that the prevalence of sexual dysfunction
after stroke was 88.5% in all participants (84.3% in men
and 93.3% in women). The rates of sexual dysfunction after
stroke in literature are between 20 and 75%.%' We found
a higher rate of sexual dysfunction than the results in the
literature. This increase can be explained by the differences
in the studies' exclusion criteria and the differences in other
study patterns. Patients with depression in one of the studies
were not included.”® The fact that the patients included in
our study were hospitalized, in need of rehabilitation, and
were dependent or under the supervision of individuals.

ED is a significant problem in male patients after stroke. One
study found that 75% of male patients had ED after stroke.
Bl The same investigators objectively evaluated erectile
function in male patients after stroke and found that 55%
of the cases had impaired erection. Our results showed that
88.2% of men after a stroke had impaired erections. These
subjects had experienced mild to severe ED within the past
four weeks. This study only assessed only the last four weeks
of sexual activity might help us to explain the high rate we
found.

Studies have shown no independent relationship between
age and gender and the presence of post-stroke sexual
dysfunction.®832¢  This study showed an association
between advancing age and sexual dysfunction after stroke,
but gender is not effective in developing sexual dysfunction.

The results of studies evaluating the hemispheric lesion side
and the frequency of development of sexual dysfunction
are not consistent. Various studies have shown a positive
association between sexual dysfunction and left hemisphere
lesions.®2] In some studies, sexual dysfunction is more
common with right hemispheric lesions than those with left
hemispheric lesions.?#?°1  Sexual reaction time is affected
more significantly in right hemispheric strokes than in
left hemispheric strokes.>® The right hemisphere plays
an essential role in the activation/direction of libido and
erectile functions.2” Emotional disturbances are more
common in right hemisphere lesions,!'"*" and response to
erotic sensations may be difficult due to sensory/perceptual
neglect®™ In addition, post-stroke sexual dysfunctions
have been attributed to an imbalance of sympathetic
hyperactivity and parasympathetic hypoactivity.?233 The
high frequency of sexual dysfunctions in patients with
right hemispheric stroke has drawn attention. The view of
autonomic dysfunction seems plausible given the inhibition
of erection by the sympathetic pathways and the pro-
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erectile properties of the sacral parasympathetic pathways.%
In this study, the left-sided (right hemispheric lesion) stroke
worsened the sexual functions in mens notin women. In some
other studies, no association was found between the lesion
side and sexual dysfunction.?®*! The results of these studies
support our findings regarding women.

Stroke causes physical disability due to spasticity, conditions
that limit proper body position and movements, and diffuse
pain affect the positioning and specific sexual functions
(desire, arousal, orgasm, and genital pain). In stroke cases, it
becomes difficult to participate in sexual activity by hugging,
caressing, touching, or other stimulating movements due to
the hemiparetic extremity.” After stroke; numerous adverse
clinical conditions such as spasticity, limb weakness, and
loss of dexterity significantly affect sexual activities.®! Fifty
patients and their spouses were followed for six months after
stroke in a prospective study. Those included in this study
attributed their difficulties with sexual life to hemiparesis
(55%) and spasticity (29%).”! In our study, retardation of upper
extremity motor development in male hemiplegic patients
was associated with worsening sexual functions. However, we
found that spasticity had no effect on sexual functions in men.
We discovered that upper extremity motor development level
or spasticity had no impact on sexual functions in women.
The mean spasticity levels evaluated with the ASS were 0.98
and 0.85 for the upper and lower extremities, respectively. The
fact that the spasticity level of the patients was low in general
in our study may help us explain the non-adverse effects of
spasticity on sexual functions.

The results of the studies support a relationship between
post-stroke depression and the sexual dysfunction.B*! The
severity of post-stroke depression was an independent
predictor of the development of sexual dysfunction in both
men and women.® A study evaluating 67 patients after
stroke showed that 78% of the patients were depressed.
Although this study did not evaluate not all aspects of sexual
dysfunction, post-stroke depression was found to be related
with sexual dysfunction.B” We found that 71.9% of patients
met the criteria for depression. Apart from depression of
biological origin caused by stroke,""-3" physical problems due
to the consequences of stroke, changes in social roles caused
by disability, and severe changes in identity can exacerbate
reactive depression and impair sexual functioning.'? In this
context, the contribution of depression to sexual dysfunctions
in stroke patients is expected to be more pronounced than
the stroke lesion itself.2'¥ This study showed that depression
has a negative effect on sexual functions at almost every stage
of the sexual response cycle, especially in women.

CONCLUSION

The current study showed that post-stroke sexual
dysfunctions are significantly high in Turkish rehabilitation
inpatient clinics. Post-stroke sexual dysfunctions are linked
to multiple etiologies, both organic (hemispheric lesion side,

etc.) and psychosocial (depression, etc.). Post-stroke sexual
dysfunction is a condition that occurs more frequently than
is thought and escapes the attention of health professionals,
which patients have difficulty in bringing up. Psychosocial
factors contribute significantly to the etiology. Accordingly,
the use of the obtained findings in clinical practice is also
limited. The natural course of post-stroke sexual dysfunction
after recovery is not fully understood. Post-stroke sexual
adjustment assessment tools that can be clinically
meaningful should be developed. Sexual dysfunctions
should be evaluated and managed with a multidisciplinary
approach. Adding the definitive diagnosis and treatment of
sexual dysfunctions in stroke patients to the current stroke
rehabilitation protocol will contribute to the treatment
outcomes of stroke patients emotionally and functionally.

Abbrevations: ANOVA: Analysis of Variance, ASES: Arizona
Sexual Experiences Scale, ASS: Ashworth spasticity scale, BDS:
Beck Depression Scale, BME: Brunnstrom motor evaluation,
ED: Erectile dysfunction, FAS: Functional ambulation scale ,
FSFI: Female Sexual Function Index, lIEF: International Index
of Erectile function , LE: Lower extremity, MMT: Mini-Mental
test, SD: Standard deviation, UE: Upper extremity
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Abstract

Aim: To determine the efficacy of endoscopic band ligation
(EBL) on rebleeding and mortality in the treatment of
esophageal varices bleeding.

Material and Method: Fifty cirrhosis patients who applied to
the emergency department with acute esophageal variceal
bleeding between 2018 and 2020 and were treated with EBL
within the first 12 hours were evaluated retrospectively.

Results: Twenty-seven (54%) patients were male and
23 (46%) were female. The mean hospital stay of the
patients was 6.4+5.6 days, and the mean blood transfusion
requirement was 3.6+2.7 units. Re-bleeding was observed
within 30 days in 5 (10%) patients and within 1 year in 7
(14%) patients. Ten (20%) patients died within 30 days, and
11 (22%) patients died within 1 year. The need for blood
transfusion was higher in patients with grade 3 varicose
veins (4.9+3.1) than in patients with grade 2 varicose veins
(2.5£1.5) (p=0.001). Mortality rate within 30 days and 1 year
was significantly higher in patients with grade 3 varicose
veins (p=0.001). Although the rate of bleeding within 30
days and 1 year was higher in patients with grade 3 varicose
veins than in patients with grade 2 varices, the difference
was not significant (p=0.087).

Conclusion: EBL is an endoscopic treatment method to
be preferred in patients with acute esophageal variceal
hemorrhage due to its low risk of re-bleeding and low
mortality rate.

Keywords: Cirrhosis, endoscopic band ligation (EBL),
esophageal varices bleeding

Oz

Amac: Ozofagus varis kanama tedavisinde endoskopik band
ligasyonunun (EBL) yeniden kanama ve mortalite Uzerine
etkinligini belirlemek.

Gereg¢ ve Yontem: 2018-2020 yillari arasinda acil servise akut
ozofagus varis kanamasi ile basvuran ve ilk 12 saat icerisinde
EBL tedavisi uygulanan 50 siroz hastasi retrospektif olarak
degerlendirildi.

Bulgular: Hastalarin 27'si (%54) erkek, 23'G (%46) kadind..
Hastalarin ortalama hastanede yatis stiresi 6,4+5,6 giin, ortalama
kan transflzyon ihtiyaci 3,6+2,7 Unite idi. Bes (%10) hastada 30
glnicinde, 7 (%14) hastada 1 yil icinde tekrar kanama goraldd.
On (%20) hasta 30 gn icinde, 11 (%22) hasta 1 yil icinde oldu.
Grade 3 varisli hastalarda (4,9+3,1) grade 2 varisli hastalara
(2,5+1,5) gore kan transflizyon ihtiyaci daha fazla idi(p=0,001).
30 giin ve 1 yil icinde 6lUm orani grade 3 varisli hastalarda
anlamli olarak daha yuksekti (p=0,001). Otuz gtin ve 1 yil icinde
kanama gorilme orani grade 3 varisli hastalarda grade 2 varisli
hastalara gore daha yUksek olmakla birlikte fark anlamli degildi
(p=0,087).

Sonug: Akut ¢zofagus varis kanama hastalarinda EBL, tekrar
kanama riskinin ve mortalite oraninin az olmasi nedeniyle
tercih edilecek bir endoskopik tedavi yontemidir.

Anahtar Kelimeler: Siroz, endoskopik bant ligasyonu (EBL),
ozefagus varis kanamasi
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INTRODUCTION

Gastroesophageal variceal bleeding is the most important
complication of portal hypertension and the leading cause
of death in cirrhotic cases.!" Increased intrahepatic vascular
resistance to portal flow leads to the development of
splanchnic vasodilation that results in portal hypertension
and an increase in hyperdynamic circulation and portal
blood flow. When portal pressure rises above a threshold,
gastroesophageal collaterals that develop at the site of
communication between the portal and the systemic
circulation enlarge with exacerbation of portal hypertension
and eventually rupture.?

In patients with liver cirrhosis and suspected variceal
bleeding, providing immediate hemodynamic stabilization,
careful transfusion until the target hemoglobin is not higher
than 7-8 g/dL to prevent volume-dependent increase in
portal pressure, use of vasoactive drugs to reduce flow
into the portal system, and use of antibiotics to eliminate
inflammatory stimuli is necessary and endoscopy should
be performed under careful airway protection as soon as
possible.B

Endoscopic sclerotherapy (EST) and endoscopic band
ligation (EBL) are two treatment options for esophageal
varices. Vasoactive drugs such as vasopressin, terlipressin,
somatostatin and octreotide are effective in hemostasis
by reducing portal pressure in patients with acute variceal
bleeding.”

With the implementation of effective treatment options
such as endoscopic and pharmacological treatments and
transjugular intrahepatic portosystemic shunt, the death
rate from esophageal variceal bleeding has decreased from
42% to 6-12% in the last two decades.” Therefore, prompt
and appropriate treatment is important in patients with
acute variceal bleeding.

The aim of our study is to determine the effectiveness of EBL
on rebleeding and mortality in the treatment of esophageal
varices bleeding in cirrhotic patients.

MATERIAL AND METHOD

The study included 69 cirrhosis patients who applied to
the emergency department with acute esophageal variceal
bleeding between 2018 and 2020 and were treated with EBL
within the first 12 hours. Demographic, clinical, laboratory
and endoscopic findings of the patients were obtained
retrospectively by file scanning. 19 patients with incomplete
information were excluded from the study. The duration of
hospitalization, rebleeding rates, blood transfusion needs
and mortality rates of the remaining 50 patients were
analyzed. The patients' esophageal varices were classified
as follows: Grade 1 (small) varices, minimally elevated veins
above the surface; grade 2 (moderate) varices, convoluted
veins covering <1/3 of the esophageal lumen; grade 3 (large)
varices, veins in contact with each other covering >1/3

of the esophageal lumen. Somatostatin treatment (250
pg IV bolus followed by 250 pg/hour continuous infusion)
was started in all patients with acute esophageal variceal
bleeding, and endoscopic band ligation was performed in
the endoscopy unit.

The study was approved by University of Health Sciences,
Gaziosmanpasa Education and Research Hospital Ethics
Committee (Date: 27.01.2021, Decision No: 219). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Statistical Analysis

The conformity of the numerical variables to the normal
distribution was tested with the Shaphiro Wilk test. The
Mann Whitney U test was used to compare the non-normally
distributed variables in the two groups. The relationships
between categorical variables were tested with the Chi-
square test, and the relationships between non-normally
distributed numerical variables were tested with Spearman'’s
rank correlation coefficient. SPSS 22.0 Windows version
package program was used in the analysis. P<0.05 was
considered significant.

RESULTS

In our study, 27 (54%) patients were male and 23 (46%) were
female. The mean age was 62.1+13.6. The demographic
characteristics of the patients and their initial findings at the
time of admission are shown in Table 1. According to the
classification of esophageal varices, 26 (52%) patients had grade
2 varicose veins and 24 (48%) patients had grade 3 varicose
veins (Table 2). Re-bleeding was observed within 30 days in 5
(10%) patients, within 1 year in 7 (14%) patients, and re-bleeding
was not observed within 1 year in 38 (76%) patients. The mean
hospital stay of the patients was 6.4+5.6 days, and the mean
blood transfusion requirement was 3.6+2.7 units. Ten (20%)
patients died within 30 days, and 11 (22%) patients died within
1 year. There was no significant difference between men and
women in terms of rebleeding rates (p=0.800), length of hospital
stay (p=0.462), need for blood transfusion (p=0.384) and death
rates (p=0.093). Although the rate of bleeding within 30 days and
1 year was higher in patients with grade 3 esophageal varices
compared to patients with grade 2 varicose veins, the difference
between them was not statistically significant (p=0.087) (Table
3). However, the mortality rate within 30 days and 1 year in
patients with grade 3 varices was significantly higher than in
grade 2 patients (p=0.001). At the same time, the need for blood
transfusion was found to be higher in patients with grade 3
varicose veins (4.9+3.1) than in patients with grade 2 varicose
veins (2.5%1.5) (p=0.001). There was no significant relationship
between rebleeding times and death rates (p=0.149). According
to Spearman correlation analysis, there was a weak negative
correlation between systolic blood pressure and the need for
blood transfusion of patients (r=-0.340, p=0.016) and a weak
positive correlation between systolic blood pressure and length
of hospital stay (r= 0.346, p=0.014) found.
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Table 1. Initial data of the patients at the time of admission (n=50)

Gender (male/female) n (%) 27 (54)/23 (46)
Age 62.12+13.6
Pulse 95.44+16.43
Systolic blood pressure 88.46+16.73
BUN 65.33+37.04
Creatinine 1.43+1.07
Hemoglobin 8.82+2.46
Glucose 143.5+£65.49
AST 64.56+60.55
ALT 41.4+29.5
Sodium 138.46+9.17

Mean+SD; BUN: blood urea nitrogen; AST:Aspartate aminotransferase; ALT: Alanine aminotransferase

Table 2. Clinical features and follow-up findings of the patients

Length of stay (days) (Mean=SD) 6.4+ 5.67
Blood transfusion (unit) (Mean+SD) 3.68+2.71
Esophageal varices grade n (%)
Grade 1 0(0)
Grade 2 26 (52)
Grade 3 24 (48)
Rebleeding n (%)
Yes 12 (24)
No 38(76)
Rebleeding time n (%)
Bleeding within 30 days 5(10)
Bleeding within 1 year 7 (14)
No bleeding within 1 year 38 (76)
Death n (%)
Death within 30 days 10 (20)
Death in 1 year 11(22)
No death in 1 year 18 (36)

Table 3. Follow-up findings according to the varicose vein sizes of the

patients
Esophageal varicose size

Grade 2 Grade 3

Length of stay /day (Mean+SD) 5.85+5.08 7.0+6.31 0.551
Blood transfusion/unit (Mean+SD) 2.54+1.56 4.92+3.15  0.001*
Death, n (%)

Death within 30 days 1(3.8) 9(37.5)

Death within 1 year 3(11.5) 8(33.3) 0.001*

No death in 1 year 22 (84.6) 7 (29.2)
Rebleeding, n (%)

Bleeding within 30 days 1(3.8) 4(16.7)

Bleeding within 1 year 2(7.7) 5(20.8) 0.087

No bleeding within 1 year 23 (88.5) 15 (62.5)

* Significant at p<0.05 level, Chi-square test, Mann Whitney U test

DISCUSSION

According to our study results, the rate of rebleeding within 30
days after EBL treatment was 10% and the rate of rebleeding
within 1 year was 14% in patients with acute esophageal
varices bleeding. In addition, death occurred within 30 days
in 10 (20%) patients and within 1 year in 11 (22%) patients.
As varicose size increases in patients treated with EBL, annual
bleeding and mortality rates increase.

Studies have shown that esophageal varices are present in
30% to 40% of patients with compensated cirrhosis and 85% of
patients with decompensated cirrhosis.”! After the diagnosis
of varicose veins, the overall incidence of variceal bleeding per
yearis 10-15%."The most important predictive factors are the
size of varicose veins and the severity of liver dysfunction.®
Varicose size is the most useful predictor of variceal bleeding.
®IThe risk of bleeding is 1-2% in patients without varicose
veins in their first endoscopies, and 5% in those with small
varicose veins. In those with medium and large heirs, this
rate rises to 15%." In our study, the annual rate of bleeding
and death in patients with grade 3 (large) varicose veins after
EBL treatment in acute variceal bleeding was higher than in
patients with grade 2 (moderate) varices.

The two main treatment modalities available for esophageal
varices are EST and EBL.* In a recent meta-analysis comparing
these two methods, it was reported that rebleeding rates
were lower and varicose eradication rate was higher in the
EBL group compared to the EST group.'® Compared to EST,
EBL requires fewer treatment sessions to achieve varicose
obliteration and is associated with fewer complications.m"
In another meta-analysis, the rate of rebleeding was found
to be significantly lower in the EBL group than in the EST
group, and the main cause of rebleeding was reported to be
varicose or treatment-related ulcers. At the same time, in this
meta-analysis, no significant difference was found between
the EBL group and the EST group in terms of mortality."® EBL
has replaced EST as first-line therapy in the management of
esophageal varices bleeding, as it has better survival, less risk
of rebleeding, and fewer side effects.!'"'?

In a recent study, in the 3-year follow-up of cirrhotic patients
with acute variceal hemorrhage treated with EBL, recurrence
of bleeding was reported in 28% of patients and death in 39%.
Independent factors associated with rebleeding were found
to be lack of EBL follow-up, BMI > 30 kg/m?, Child C class, and
large-grade varicose veins. Independent factors associated
with mortality were reported as age >65 years, rebleeding,
hepatocellular carcinoma, and lack of EBL follow-up. In this
study, the reason for the high rebleeding and death rate was
considered to be related to the lack of follow-up endoscopy.
031 EBL may cause rebleeding from the ulcer after banding.
04 Recurrent bleeding after emergency endoscopic ligation
of acute esophageal varices bleeding in cirrhotic patients is
a common complication that increases the mortality rate
significantly." Guidelines recommend repeated endoscopy
after control of acute variceal bleeding attack until varices are
eradicated." In patients with acute varicose hemorrhage, the
rate of rebleeding within 6 weeks after the first attack has been
reported as 30-40%, and the rate of rebleeding within the first
year has been reported as 60%.1%'”" In our study, the rate of
rebleeding within 30 days was 10%, and the rate of rebleeding
within 1 year was 14%. The reason why our rebleeding rates
are lower than the results of other studies may be related to
the repeated endoscopic controls we applied to our patients
after a bleeding episode.



Mustafa Calik, Efficacy of Endoscopic Band Ligation

226

Most guidelines recommend performing endoscopy within
12 hours of admission with acute variceal bleeding, when
the patient is hemodynamically stable.'®2 |n our study,
endoscopy was performed in all patients after hemodynamic
stabilization was achieved within 12 hours of the emergency
admission. None of the patients died during endoscopic
treatment. However, some studies have shown that the
timing of endoscopy is not associated with mortality or
rebleeding rate in patients with acute variceal bleeding.
2122 Cheung et al. did not show a significant relationship
between the time to endoscopy and mortality or rebleeding
in patients with hemodynamically stable acute variceal
bleeding.? In a meta-analysis, the timing of endoscopy
did not affect the rate of mortality or rebleeding in patients
with acute variceal bleeding.”” In patients with stable
hemodynamics, no significant comorbid disease, or good
liver function, endoscopic intervention may be delayed until
adequate medical therapy (eg, intravenous vasopressin, fluid
resuscitation)isadministered.?>?!Intheacute phase, 3to5days
of treatment with intravenous splanchnic vasoconstrictors
such as terlipressin, somatostatin or somatostatin analogues
may help control bleeding by reducing portal pressure.”!In a
recent meta-analysis, the use of vasoactive drugs in patients
with acute variceal bleeding was associated with a significant
reduction in 7-day mortality and a significant increase in
hemostasis.?® Therefore, it is recommended to start these
drugs as soon as possible before endoscopy in patients with
suspected acute variceal bleeding and continue for 3-5 days.
18200 Another meta-analysis showed that the combination
of endoscopic therapy (ETS or EBL) and vasoactive drugs
improved initial hemostasis and reduced early rebleeding
within 5 days compared to endoscopic therapy alone.?” In our
study, EBL was combined with vasoactive drugs in patients
with acute esophageal variceal bleeding.

Limitations

The limitation of our study is such that the sample size is
relatively small. In addition, since the data were obtained
retrospectively, some of the data of the patients could not be
obtained. Therefore, Child classification of the patients could
not be made and MELD values could not be calculated.

CONCLUSION

In conclusion, EBL is an endoscopic treatment method to
be preferred in patients with acute esophageal variceal
bleeding because of the low risk of re-bleeding and the low
mortality rate. At the same time, EBL should be combined with
vasoactive drugs.
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Abstract

Aim: In our study, we aimed to see whether there is a difference in
the survival effects of the treatments in 144 covid-19 patients who
developed HIS.

Material and Method: Between Nov 2020 and Jan 2021; we
retrospectively evaluated 650 patients who were admitted in
to intensive care unit (ICU). Among these patients, we analyzed
144 patients whom recieved pulse steroid, anticytokine,
plasmapheresis and IVIG treatment alone or in combination. The
treatment planning of Covid-19 in our hospital is organized and
implemented by a multidisciplinary treatment board. Accordingly,
pulse was administered to patients whom had shown HIS findings
after the day 7 of the initial diagnosis. If there is no contraindication;
transition to anticytokine treatment and then plasmapheresis and /
or IVIG was applied.

Results: When all the treatments were examined, no difference
was found between the survival rates according to the application.
While the mortality rate was %68 in all patients hospitalized in our
ICU’s with Covid-19, this rate was found to be %81 in our patients
with HIS.

Conclusion: There is an obvious condition that an amount of time
is needed for supposed positive results of our admitted treatments.
While our mortality rate was lower in all patients we followed up; in
accordance with our expectations, we can say that the mortality rate
is high in patients with HIS. The fact that no superiority of treatment
modalities was observed in our study; we can still attribute the fact
that the clinics of Covid-19 patients are not homogeneous and that
there is no definite standardization regarding treatment yet.

Keywords: Critical care, COVID-19, hyperinflamatory response,
acute respiratory distress syndrome, steroids.

Oz
Amac: Calismamizda, COVID-19 iliskili hiperinflamatuvar yanit (HIS)

gelisen 144 hastamizda uyguladigimiz tedavilerin sagkalima etkilerini
incelemeyi amagladik.

Gereg Ve Yontem: 1 Kasim 2020 ve 31 Ocak 2021 araliginda COVID-19'
a bagh agir solunum yetmezligi ile yogun bakimlarimizda takip
ettigimiz 650 hasta retrospektif olarak taranmistir. Bu hastalardan 144
kiside COVID-19'a bagl HIS varligi distnulerek tedavilerinde pulse
steroid, antisitokin ajanlar, plazmaferez ve IVIG uygulamalarina yer
verilmistir. Bu tedavi uygulamalarinin bir kismi tek basina bir kismi bir
arada kullaniimistir. Hastanemizde COVID-19 iliskili hastalik tablosunun
yonetimi, multidisipliner bir komite tarafindan yurutilmektedir. Bu
komitenin kararlart dogrultusunda, tanidan yaklasik 7 giin gegtikten
sonra hiperinflamatuvar yanit bulgulari gelisen hastalara pulse
steroid verilmistir. Daha ileri tedavi gerekliligi gosteren hastalarda,
kontrendikasyon  olmamasi  gozetilerek;  antisitokin  ajanlara,
plazmaferez ve IVIG'e gecilmistir.

Bulgular: Tum tedavi ajanlar degerlendirildiginde, sagkalim Gzerindeki
etkilerinde farklilik gézlenmemistir. Calismanin kapsadigr dénemde,
yogun bakimda takip ettigimiz tim COVID-19 hastalarimizin mortalite
orani %68 iken, HIS gelismis olan hastalarimizin mortalitesi %81 olarak
bulunmustur.

Sonug: Takip ettigimiz tim hastalarda mortalite oranimiz daha dustk
iken; beklentilerimiz dogrultusunda HIS gérilen hastalarda mortalite
oraninin - yuksek oldugunu soyleyebiliriz.  Calismamizda tedavi
modalitelerinin  birbirine Ustinlidginin goéridlmemesini, COVID-19
hastalarinin  homojen olmamasina ve kanith tedavilerin henlz
olmamasina baglamaktayiz.

Anahtar Kelimeler: Yogun bakim, COVID-19, hiperinflamatuvar yanit,
akut respiratuvar distress sendromu, steroidler,
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INTRODUCTION

Physical damage due to hyperinflammatory response is one
of the primary factors affecting the severity of the course of
the disease. Even though the Covid-19 pandemic has been
present for almost 2 years, we still lack laboratory parameters
with high specificity, radiological markers, scoring systems
or clinical results utilizable for predicting which patients are
likely to develop severe inflammatory responses. Furthermore,
there is a prevailing uncertainty regarding the development
of HIS, a factor that can independently affect high mortality.
Rescue treatment applied for HIS has disadvantages, possibly
leading to mortal results. In this study, we aim to investigate
the effects of pulse steroid, tocilizumab, anakinra, IVIG and
plasmapheresis treatments in in ICU patients who developed
HIS due to severe course of the disease.

MATERIAL AND METHOD

After receiving approval from the Ethical Board for Scientific
Research (Decision number: KAEK/2021.03.21), we searched
the hospital database for patients who received pandemic ICU-
care due to Covid-19 or related syndromes (e.g. ARDS and other
organ failures) in our hospital, between November 1, 2020 and
January 31, 2021. Of the 650 patients turning up in the results,
144 who had developed HIS were included in the study. 144
patients who had received HIS diagnosis in the ICU were closely
evaluated through the hospital database and archive files. All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

HIS diagnosis was given to patients presenting at least 3 of the
following criteria: persistent fever, increase in oxygen demand,
increase in ferritin, d-dimer, CRP, LDH, SGOT and SGPT, and
advancing lymphopenia. All the Covid-19 patients who met the
criteria for HIS diagnosis were included in the study. Patients
with known rheumatic or hematological diseases, patients
with diagnosed malignancy and patients receiving any kind of
immunosuppressant treatment were excluded.

All Covid-19 patients admitted to ICU were, as a first step,
received a standart treatment consisting of favipravir, low
molecular weight heparin (LMWH), acetylsalicylic acid (ASA)
and metilprednizolon. Favipiravir was ordered as 2X1600 mg
peroral (po) loading for the first dose, followed by 2X600
maintenance dose. The remaining drugs were prescribed
according to the following regimen: Metilprednizolon 1 mg/
kg/day intravenously (iv), DMAH 0,01 U/kg, acetylsalicylic acid
100 mg po. As for the ventilation, invasive and noninvasive
protective mechanical ventilation strategies, high-flow nasal
oxygen (HFNOT) and non-breather masks were utilized.
Prone position was preferred in all patients when there were
no contrindications. First choice in empirical antimicrobial
treatment was moxifloxasin. D-dimer, aPTT, ferritin, CRP,
procalsitoninin (PCT), fibrinogen, complete blood count,
SGOT-SGPT, LDH, urea, creatinine, and bilirubin levels of all
patients were monitored on a daily basis. Anteroposterior
chest radiography was routinely performed 2 times a week,

except for patients requiring more frequent investigation.
Furthermore, patients were monitorised closely and treated
when necessary in terms of fluid balance, nutrition, analgesia
and sedation.

Patients who were pre-diagnosed with HIS were presented
to the Covid-19 treatment committee of the hospital, which
consists of a ICU specialist, a rheumatologist, a hematologist
and an infectious diseases specialist. Following the decision
of the committee, patients first received pulse steroid (250-
1000 mg/day, for 3 days). Patients who were considered
to be non-responsive to steroid within 24-48 hours were
represented to the committee and were evaluated for
anticytokine therapy, intravenous immunoglobulin treatment
(IVIG) and plasmapheresis. Choice for further treatment was
based on PCT value and surveillance cultures indicating
possible secondary infections. If there were not any indicators
of infection and if the PCT level was not high, patient was
considered to be in a persistent hyperinflammatory condition,
and received one of the anticytokine therapy options. In the
anticytokine treatment regimen, patients either received IL-6
inhibitor tosulizumab 400 mg/day for consecutive 2 days or
IL-1 inhibitor anakinra 3X200 mg/day (3 days), 3X100 mg/day
(3 days) adding up to 10 days depending on the response.
If a secondary infection was found to be most likely (PCT
is high and cultures indicate growth or pre-growth), the
decision was targeted antibiotic therapy usually with either
plasmapheresis or IVIG. If there were findings of a secondary
infection or damage in end organs consistent with septic
shock, IVIG was the first choice. If the patient did not respond
to an IVIG treatment regimen of 0,4 mg/kg/day after 5 days,
we moved on to plasmapheresis. After 2 consecutive days of
plasmapheresis, depending on the response, the treatment
was continued for a maximum of 5 days, being applied
every other day. Expected response in these treatments is
improvement in clinical presentation and laboratory results.

We used NCSS (Number Cruncher Statistical System)
Statistical Software (Utah, USA) for statistical analyses. Data
were evaluated based on descriptive statistical methods
(mean, standard deviation, median, frequency, ratio, IQR) as
well as Shapiro Wilk test and box plot graphics to compare
variables to normal distribution. For variables found to be
non-normally distributed, we used Mann Whitney U test for
between-group comparisons, and Wilcoxon signed-rank test
for within-group comparisons. Survival evaluations were
made using Kaplan Meier survival analysis and Log rank test.
Significance level was determined as p<0.05.

RESULTS

Cases included in the study has an age range of 26 to 92 years.
Demographical qualities, comorbid diseases, APACHE Il scores
within the first 24 hours after ICU-admission, number of
intubated and not intubated patients, number of discharged
patients and number of exitus cases, duration of of ICU-care
were presented in Table 1.
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Table 1. Distribution of descriptive factors

Age Min-Max (Median) 26-92 (65)
9 Mean+SD 64.63+£11.76
F | L
Gender emale 56 (38.9)
Male 88 (61.1)
N 34 (23.6
Comorbidities ° ( )
Yes 110 (76.4)
Diabetes Mellitus 55 (50.0)
Hypertension 70 (63.6)
Hyperlipidemia 2(1.8)
COPD 17 (15.5)
Diseases Malignancy 15 (13.6)
(n=110) CF/ACS 25(22.7)
Rheumatic diseases 1(0.9)
Cerebrovascular disease 6 (5.5)
Dementia/Alzheimer’s 4 (3.6)
Other 35(31.8)
Min-Max (Median) 7-48 (19.5)
APACHE-II
Mean+SD 21.68+9.17
N 128 (88.9
Intubation ° ( )
Yes 16(11.1)
Result Discharge 26 (18.1)
Ex 118 (81.9)
i Min-Max (Median) 1-71(11)
Duration
Mean+SD 13.63£11.38

COPD: Chronic obstrictive pulmonary disease, CF: Cardiac failure, ACS: Acute coronary syndrom.

We have found that 91.7% of our patient received pulse
steroids (250 mg/day) for 3 days. Based on clinical and
laboratory data, number of patients we estimate to be non-
resposive to pulse steroid at the second day was 64 Table 2.

Table 2. Distribution based on treatment

Number of Patients

n (%)
Pulse 132 (91.7)
Anakinra 40 (27.8)
Treatment Tocilizumab 14(9.7)
Plazmapheresis 20(13.9)
IVIG 26 (18.1)

Of the total number of 144 cases, 91.7% received pulse
steroids while 27.8% received Anakinra, 9.8% received
Tocilizumab, 13.9% plasmapheresis and 18.1% IVIG treatment.
Some of our patients were found to receive a combination of
these treatments, Pulse+Anakinra being the most frequent
combination (25.7%, n=37). 2.1% cases did not receive
any treatment at all while 51.7% was found to use single
medicine, whereas 31.9 used two medicines, 12.5% used
three medicines and 2.1% used four medicines.

Among the cases not receiving pulse treatment, 3(25%) cases
were observed to survive, whereas 9(75%) did not survive,
and the average survival period was 17.96+2.92 days. As for
the group receiving the treatment, 23(17.4%) cases survived,
109(82.6%) patients were exitus, and the average survival
period was 16.32+1.53 days.

In cases not receiving Anakira treatment, 19(18.3%) cases
survived, whereas 85 did not survive, and the average survival
period was 17,29+1,81 days. As for the group receiving the
treatment, 7(17.5%) cases survived, 33(82.5%) patients were
exitus, and the average survival period was 13.85+1.49 days.

In cases not receiving Tocilizumab treatment, 23(17.7%) cases
survived, whereas 107 did not survive and the average survival
period was 16.69+1.56 days. As for the group receiving the
treatment, 3(21.4%) cases survived, 11(78.6%) patients were
exitus, and the average survival period was 14.28+2.39 days.

In cases not receiving plasmapheresis treatment, 25(20.2%)
cases survived, whereas 99 did not survive and the average
survival period was 17.02+1.77 days. As for the group
receiving the treatment, 1(5%) cases survived, 19 patients
were exitus, and the average survival period was 16.57+1.86
days.

In cases not receiving IVIG treatment, 24(20.3%) cases
survived, whereas 94 did not survive and the average survival
period was 17.23+1.83 days. As for the group receiving the
treatment, 2(7.7%) cases survived, 24 patients were exitus,
and the average survival period was 15.10+1.30 days. The
relationship between survival rate and type of treatment was
not significant for any of the treatments.

DISCUSSION

Covid-19-related HIS or Covid-19-related cytokine storm
syndrome (CSS) is based on the former concept of cytokine
storm. Cytokine storm was first observed in graft-versus-
host-disease, and was later described for viral infections
(e.g. influenza, SARS), autoimmune diseases (systemic
lupus eritematozus and juvenile rheumatoid arthiritis) and
hematological diseases (hemophagositic lymphohistiosytosis-
HLH). CSS results from inappropriate activation of lymphocyte
and macrophage, which causes extensive release of cytokine/
chemokine, initiating systemic inflammation, and leading
to multiple organ failure and high mortality(1). In Covid-19-
related disease, similar symptoms and HIS develops usually
by the end of the first week. Persistent fever, intensification
of lymphopenia, increase in ferritin, d-dimer, LDH and CRP,
worsening clinical and radiological findings (increased
need of oxygen and increased pulmonary infiltrates) were
evaluated as HIS-development and these patients were
treated with advanced treatment agents.

Even though case series from the early days of the Covid-19
pandemic and retrospective cohort analyses are encouraging
in terms of steroid use for Covid-19-associated diseases,
many guidelines still suggest its use only for severe cases
(2). Based on previous experiences with SARS and MERS
pandemics, steroids have been among the first choices due
to their systemic affects and their suppressing effect on lung
inflammation. However, there are still reservations, since
steroids may decrease viral clearance and increase viral load
(3). A meta-analysis covering 73 studies reported that 53%
of the ICU-patients received steroids, and that steroids are
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favorable in severe Covid-19 patients in terms of mortality.
However, there were not any significant differences between
high orlow doses (4). Results of the Recovery study announced
on February 2021 indicate that even though patient groups
were heterogenous, when patients who do nor do not use
dexamethasone were compared, the dexamethasone group
was found to have less mortality within 28 days (5). National
Health Commission of the PRC, Surviving Sepsis Committee,
WHO and Turkish Republic Ministry of Health all suggest,
albeit in different evidence levels and dosages, use of steroids
in severe conditions. In our study, when patients who were
on a 1mg/kg/day metilprednizolon regimen developed HIS,
they received pulse steroid 250 mg (IV) for 3 days, and the
mortality rate was a high 82.6%. However, we cannot argue
that pulse steroid treatment was the direct cause of this
mortality rate. Retrospectively, we observed that number of
patients who did not receive pulse steroids even though they
developed HIS was very limited. If a prospective study with a
matching control group could be designed, more conclusive
implications could be made.

We used anticytokine treatment for patients who did
not respond to pulse steroids after 48 hours, who did
not present secondary infection findings, and for whom
the suspicion of an infection was low. Major cytokines
responsible for the cytokine storm include interleukins (IL-
1, IL-6, IL-8), tumor necrosis factor (TNF-a), many of the pro-
inflammatory chemokines and interferons (IFN-y) (6). For the
anticytokine treatment, we used anakinra and tocilizumab
as antibodies against IL-1 and IL-6, respectively. Tocilizumab
is @ monoclonal antibody developed against the membrane-
bound and soluble IL-6 receptor. Formerly used in chimeric
antigen receptor (CAR) T-cell therapies, it was first tried on
Covid-19-associated cytokine storm by Xu and colleagues
in China (7). In a meta-analysis by Aziz et.al., this treatment
regimen was reported to decrease mortality and need for
mechanical ventilation, after which it began to appear in
international guidelines (8). Covid-19 treatment guideline
of Turkish Ministry of Health suggests off-treatment use of
tosilizumab or anakinra in cases with macrophage activation
syndrome and unresponsive to glucocorticoid treatment or
cases with fast-progressing macrophage activation syndrome
(9). According to the regimen prescribed in this guideline,
we provided patients with 400 mg of tocilizumab as the
first dose, and repeated the same dosage intravenously 24
hours later. Our data indicates that mortality rate for patients
receiving tocilizumab treatment was 78.6%.

We also used another anticytokine treatment agent, the
IL-1 antagonist anakinra, in the light of present literature.
We could say that, during anakinra treatment, the declining
trend follow-up with CRP and ferritine, compared to the late
response with tocilizumab, makes it easier for us to judge
the response to the drug.lglesisas-Julian and colleagues
conducted a high-dose subcutaneous anakinra study with
severe Covid-19 patients who developed cytokine storm,
and reported that 55.6% of the patients benefited from

high-dose anakinra, that they observed decrease in CRP,
ferritin and d-dimer levels, and that there were not any
secondary infections. In our retrospective study, we found
that patients who received anakinra in 2-10 mg/kg, mortaliy
rate was 82.5%. This high mortality rare raises up questions
regarding the timing of the anticytokine treatment. We have,
unfortunately, failed to access any clear suggestions on this
matter in the present literature. However, limited information
and comments seem to suggest starting the treatment
early. Another important factor is that in case of pandemics,
especially during the peak periods, additional intensive
care units are established. Furthermore, in these conditions,
problems in standard care procedures are most possible.
In the case of ICUs, even the presence of such a possibility
could lead to negative results on mortality. Statistically, we
have found that of the 54 patients who received tocilizumab
or anakinra, 10 were discharged from the ICU. Even though
this is not a significant ratio, we still consider these treatment
regimen as a viable life-saving option, and think that turning
to multiple anticytokine treatment combinations in the light
of further research is probable.

IVIG and plasmapheresis treatments seem to fall behind
anticytokines in HIS treatments. IVIG is produced from
human plasma collected from general population. It is
used in primary and secondary immune deficiencies and
hyperinflammatory conditions as an immunomodulator. On
the other hand, as we see with Covid-19, its lack of antibodies
against new pathogens raises questions about its efficiency
(10). In the studies on IVIG use in Covid-19, some clinicians
report to use it as a prophylaxis option while others indicate
to prefer it as a treatment option in various patient groups,
ranging from mild symptoms to severe ICU patients (11, 12).
Furthermore, some authors report better results for IVIG when
it is ordered within the first 14 days after the initial symptoms
of the disease, and that the response rate is not as good as
expected after the 14th day. According to the hypothesis
presented by these authors, viremic phase of Covid-19 is the
first of the three defined phases, and it is the phase where IVIG
is expected to lead to significant results. There are also studies
on both IVIG and plasmapheresis treatments indicating better
results for the first 10-14 days. Similarly, in our study, we have
found that IVIG and plasmapheresis treatment was applied
within the first 15 days.

Plasmapheresis is selective removal of the plasma from the
blood. The most commonly used method of plasmapheresis,
membrane filtration, has the advantage of separating
especially large molecules. Due to the positive results it
provides, it is preferred in diseases such as myasthenia gravis,
Guillian-Barre syndrome, thrombotic microangiopathies, and
some reno-vascular syndromes. Studies indicate its successful
use in both MERS and SARS infections (11). Since antibodies,
complementary products, lipoproteins, immune complexes,
cryoglobulins, myeloma proteins, ADAMTS-13, protein-bound
toxins, platelets and WBC are components removable by
plasmapheresis, this method is preferred in cytokine storms



Burcu ileri Fikri, Hyperinflammatory Response Treatement in COVID-19

232

(13). Plasmapheresis have also been formerly used in Hepatitis
C virus infections for reducing viral load and, therefore, the
inflammatory response (14). Although there are randomized
controlled trials supporting plasmapheresis use in cytokine
storm/HIS development related to Covid-19, some authors
still argue that the response is not significant. Fagihi and
colleagues reported lower mortality rates in plasma exchange
group, in comparison to standard treatments they apply in
ICU, but their results were not statistically significant (15). In
our study, 19 of the 20 patients who received plasmapheresis
treatment after developing HIS did not survive. Convalescent
plasma transfusion, which is another method of plasma
exchange, has been recently on the focus of researchers in
Turkey, and is expected to be a topic of further interest in the
near future.

One of the major limitations of this study was its retrospective
design. For this reason, factors such as start of treatment
and standardization criteria are not included in the analyses.
Our results are based on the data of first group patients who
received advanced treatment due to Covid-19-associated
HIS development. Furthermore, due to the high number of
patients related to the pandemic, treatment was provided
with additional units and health staff, and the problems the
staff may have come across in training and practice may have
led to setbacks in standard intensive care procedures. We are
currently conducting a prospective design within the peak
period we are still in, standardizing the treatments based on
the experience we have gained from this patient group.

CONCLUSION

Covid-19 is a disease on a pandemic level, which is capable of
frequent mutations, and yet lacks a standardized treatment.
Due to high mortality rates it causes in ICU, search for an
evidence-based treatment procedure continues. In this
retrospective study, we shared our treatment plans and the
results we obtained. However, based on the available data, we
are currently unable to report an efficient model regarding
mortality. Further research on Covid-19 and sharing the
most recent information obtained is of high importance for
establishing an effective treatment model..

ETHICAL DECLARATIONS

Ethics Committee Approval: This study has recieved
approval from Basaksehir Cam and Sakura City Hospital’s
Ethical Board for Scientific Research (Decision number:
KAEK/2021.03.21)

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study
has received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.

Note: This manuscript was presented as an oral presentation
in‘International Intensive Care Symposium 2021’

REFERENCES

1. England JT, Abdulla A, Biggs CM et al. Weathering the COVID-19
storm: Lessons from hematologic cytokine syndromes. Blood Rev.
2021;45:100707.

2. TC Saghk Bakanhigr Halk Saghgi Genel Mudurltigl, COVID-19 Agir
Pnémoni, ARDS, Sepsis, Septik Sok Yonetimi Bilimsel Danisma Kurulu
Calismasi, 23 Ekim 2020.

3. Halagh B, Topeli A. Treatment of the Cytokine storm in COVID-19. J Crit
Intensive Care 2020; 11(Suppl.1):36—40.

4, Cano EJ, Fuentes XF, Campioli CC et al. Impact of corticosteroids in
coronavirus disease 2019 outcomes. Chest 2021; 159(3): 1019-40.

5. The RECOVERY Collaborative Group. Dexamethasone in hospitalized
patients with Covid-19. N Engl J Med 2021; 384:693-704

6. COVID-19 Tani ve Tedavisinde Kanita Dayali Oneriler ve Tiirk Toraks
Dernegi COVID-19 Gorev Grubu Gorus Raporu, Turk Toraks Dernegi
COVID-19 E-Kitaplari Serisi, Aralik 2020.

7. Xu X, Han M, Li T et al. Effective treatment of severe COVID-19 patients
with tocilizumab. Proc Natl Acad Sci USA. 2020;117:10970-5.

8. Aziz M, Haghbin H, Abu Sitta E et al. Efficacy of tocilizumab in COVID-19:
A systematic review and meta-analysis. J Med Virol. 2021;93:1620-30.

9. TC Saghk Bakanlhigr Halk Saghgi Genel Mudirliigi, Antisitokin-
Antiinflamatuar Tedaviler, Koagtilopati Yonetimi, 07 Kasim 2020.

10.Nguyen AA, Habiballah SB, Platt CD et al. Immunoglobulins in the
treatment of COVID-19 infection: Proceed with caution! Clinical
Immunology 2020;216:108459.

11. Pourahmad R, Moazzami B, Rezaei N. Efficacy of plasmapheresis and
immunoglobulin replacement therapy (IVIG) on patients with COVID-19.
SN Compr Clin Med. 2.1407-11.

12.Keith P, Day M, Choe C, Perkins L. The successful use of therapeutic plasma
exchange for severe COVID-19 acute respiratory distress syndrome with
multiple organ failure. SAGE Open Med Case Rep 2020;8: 1-4.

13. Kaplan AA. Therapeutic plasma exchange: a technical and operational
review. J Clin Apher 2013;28(1):3-10.

14.I1shikawa T, Abe S, Kojima Y et al. Prediction of a sustained viral response
in chronic hepatitis C patients who undergo induction therapy with
double filtration plasmapheresis plus interferon-f/ribavirin. Exp Ther
Med. 2015;9(5):1646-50.

15.Faqihi F, Alharthy A, Alodat M et al. A pilot study of therapeutic plasma
exchange for serious SARS CoV-2 disease (COVID-19): A structured
summary of a randomized controlled trial study protocol. Trials
2020;21:506.



JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm.990057
J Contemp Med 2022;12(2):233-237

Journal of
Contemporary

Does Vitamin D Supplementation Reduce Cytokine Storm and
Mortality in Geriatric Intensive Care Patients Diagnosed with
COVID-19

COVID-19 tanili Geriatrik Yogun Bakim Hastalarinda D Vitamini Destegi
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Abstract

Introduction: Coronavirus disease progresses from an asymptomatic stage
to a fatal stage characterized by a cytokine storm. The present study aimed
to emphasize the therapeutic effect of vitamin-D supplementation and its
potential importance in reducing the disease severity in older adults in the
intensive care unit after COVID-19 diagnosis.

Materials and Method: The data of 80 patients aged > 65 years who
followed up in intensive care clinic. The inflammatory parameters and
clinical course of 40 patients whose serum 25-hydroxyvitamin-D level was
below 30 ng/ml and who received vitamin-D supplementation (case-group)
were recorded on the fifth and tenth days of follow-up and compared with
those of the other 40 patients 40 patients who vitamin D supplementation
was not started because of high vitamin D levels (control-group).

Results: Of the 80 patients, 40 (50%) were male and 40 (50%) were female.
The mean age of the patients was 72+10.8 years. The mean vitamin D level
of the case group was 11.6 ng/ml. On the 10. day levels of the inflammatory
markers C-Reactive Protein, Procalcitonin, D-Dimer, Ferritin, Interleukin-6
and Lactate Dehydrogenase were significantly lower and the lymphocyte
count was significantly higher in the case group than in the control group.
On the 5. day, the interleukin-6 level was significantly lower in the case
group. Weaning was performed in nine and four patients in the case and
control groups, respectively. There was no significant difference in mortality
rates between the groups.

Conclusion: Vitamin-D supplementation can help reduce cytokine
response. Recommended prophylactically or therapeutically at all stages of
coronavirus disease.

Keywords: Elderly patients, COVID-19, cytokine release syndrome, intensive
care units, vitamin D

0Oz

Amag: COVID-19 enfeksiyonunda klinik; asemptomatik durumdan, sitokin
firtinasi ile karakterize olimcul tabloya kadar degisen genis bir yelpazede
seyretmektedir. Bu makalede, tani aldiktan sonra yogun bakimda takibe
baslanan geriatrik hasta grubunda D vitamini desteginin terapotik etkisi ve
hastalik siddeti Uzerine potansiyel dnemini vurgulamak istiyoruz.

Gere¢ ve Yontem: Mart ve Haziran 2021 tarihleri arasinda Yogun Bakim
Klinigimizde takip edilen COVID-19 tanisi almis 65 yas ve UstU 80 hastanin
verileri retrospektif olarak incelendi. Serum 25 (OH) D <30 ng/mL olan ve D
vitamini destedi baslanan 40 hastanin, COVID-19 tanisi aldiktan sonra 5. ve
10. glnlerdeki enflamatuar parametreleri ve klinik seyri kaydedilerek, Serum
25 (OH) D >30 ng/mL olan bu nedenle D vitamini destegi baslanmamis olan
kontrol grubunun verileri ile karsilastirld.

Bulgular: 80 hastadan 401 (%50) erkek ve 401 (%50) kadin idi. Hastalarin
ortalama yasi 72+10,8 yildi. Vaka grubunun ortalama D vitamini dizeyi 11,6
ng/mL idi. 10. glin él¢timlerinde enflamatuar belirteglerden CRP, Prokalsitonin,
D-Dimer, Ferritin, IL-6, LDH degerlerinin kontrol grubuna goére anlamli disuk
seyrettigi (P<0,05) ve lenfosit degerinin anlamli yiksek seyrettigi gézlendi
(p=0,008). Besinci glin dlctimlerinde IL-6 dlzeyi vaka grubunda anlamli olarak
daha dusuktl. Vaka ve kontrol grubunda sirasiyla 9 ve 4 hastada weaning
uygulandr. Gruplar arasinda weaning ve mortalite oranlari agisindan istatistiksel
olarak anlamli bir fark gérdlmedi.

Sonug: D vitamini tedavisinin, 6zellikle hipovitaminoz D'nin sik gortldugu
geriatrik hastalarda sitokin yanitini azaltmada katki saglayabilecegi makul
gorinmektedir. D vitamini takviyesi, coronaviris hastaliginin tim asamalarinda
profilaktik veya terapotik olarak onerilir.

Anahtar Kelimeler: Geriatrik populasyon, COVID-19, sitokin firtinasi, yogun
bakim Uniteleri, D vitamini
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INTRODUCTION

Coronaviruses are a large family of viruses that can infect
animalsand humans.The world is now battling the third largest
coronavirus outbreak, following the Middle East respiratory
syndrome (MERS) and severe acute respiratory syndrome
(SARS) epidemics. This coronavirus has been officially named
as severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) by the World Health Organization (WHO) and the term
coronavirus disease (COVID-19) has been used to describe
the disease caused by this virus. The COVID-19 outbreak was
declared a global health emergency on January 30, 2020, and
was recognized as a viral pandemic on March 11, 2020."

The aging of the population is an important issue at present.
Aging is considered a medical and social problem. The older
population is more susceptible to severe coronavirus disease
and has a higher mortality rate. A large number of patients
hospitalized in intensive care units with a diagnosis of
COVID-19 are aged over 65 years all over the world, including
Turkey.?®! The first COVID-19 case in Turkey, announced by
the Ministry of Health on March 10, 2020, was an 89-year-
old male patient. Considering that older individual stend
to have at least one chronic disease, the older population is
thought to be most affected by the pandemic and to have
the highest mortality rate. Immuno supportive treatments
have been shown to strengthen the immune system of older
adults in intensive care units (ICUs) and reduce mortality and
morbidity."!

Vitamin D plays a critical role in the immune system. It is an
immunomodulatory hormone with anti-inflammatory and
antimicrobial effects, in addition to anti-oxidant effects (by
increasing glutathione reductase expression).**! It has been
reported in some studies that vitamin D deficiency may
contribute to the development of viral diseases.”! Moreover,
it is emphasized that if there is vitamin D deficiency in
COVID-19 patients, their sensitivity may increase in terms of
complications and mortality due to infection.”

The serum 25-hydroxyvitamin D [25(0OH)D] level stend to
decrease with age.® Vitamin D deficiency is very common in
the northern hemisphere because of low ultraviolet exposure,
especially during winter months when the pandemic has
been prevalent.

Vitamin D has been thought to affect prognosis by suppressing
the cytokine response through the downregulation of pro-
inflammatory cytokines.” In severe COVID-19 patients, the
main problem is the inappropriate inflammatory response;
therefore, it is crucial to initiate anti-inflammatory therapies
that alleviate the cytokine storm in the case of high interleukin
(IL)-6 expression.

Vitamin D polarizes the adaptive immune response from T
helper type 1 (Th1) to T helper type 2 (Th2) response. CD4 (+)
T cell production increases, and Th1 production decreases.
Thus, the production of pro-inflammatory Th1 cytokines,
such as tumor necrosis factor-q, interferon-y, IL-6, IL-8, IL-12,
and IL-17, is reduced.l'” In addition, vitamin D increases the

expression of inflammatory cytokines by macrophages via
the modulation of the innate immune response (macrophage,
polymorphonuclear cell, monocyte and Toll-like receptor
expression)."

The mechanism of COVID-19 starts with the attachment of
SARS-CoV-2 to the angiotensin-converting enzyme 2 (ACE-
2) receptor.'>"* The virus gains entry into the cell and down
regulates ACE-2. This causes excessive accumulation of
angiotensin I The high incidence of COVID-19 in the older
population, particularly in men, may be associated with the
low ACE-2 expression level. On the other hand, renin is a
proteolytic enzyme and a positive regulator of angiotension
II. Vitamin D is a powerful renin inhibitor."

The serum 25(0OH)D level is one of the most widely used
biomarkers to detect vitamin D deficiency.™ A serum 25(0H)
D level below 30 ng/ml is usually considered deficient. For
certain patient groups, it is also advocated to maintain
the serum 25(0OH)D level above 40 ng/ml® Vitamin D
supplementation improves clinical outcomes in COVID-19
patients.'”? As the potential benefits of high-dose oral vitamin
D are much more than the theoretical risks, it is thought that
the use of high-dose oral vitamin D will help reach vitamin
D sufficiency quickly and thus contribute to the immune
response. Therefore, the present study aimed to emphasize
the therapeutic effect of vitamin D supplementation and its
potential importance in reducing the disease severity in older
adults who were followed up in the ICU after being diagnosed
with COVID-19.

MATERIAL AND METHOD

This study was carried out in a city hospital that was actively
operating during the pandemic period with 70 intensive
care beds. Approval was obtained from the Institutional
Ethics Committee [2020/514/182/18]. However, informed
consent was not obtained due to the retrospective planning
of the study. The study was conducted in accordance with
the ethical principles stated in the Declaration of Helsinki,
Good Medical Practice Guidelines and Good Laboratory
Practice Guidelines.

The study sample consisted of 80 older adults (=65 years old).
Patients (40 women and 40 men) admitted to the intensive
care unit with the diagnosis of COVID-19 between March
and July 2021 were included in the study. Antiviral treatment
and supportive treatments were started according to the
diagnostic and treatment criteria of the Turkish Scientific
Committee. In our hospital, vitamin C supplementation is
routinely started in all patients, and vitamin D replacement is
given to patients with low vitamin D levels.

The patients were divided into two groups. Patients whose
with serum 25(0OH) D levels below 30 ng/ml and who
received vitamin D supplementation were included in the
case group (n= 40), while patients whose with serum 25(0OH)
D levels above 30 ng/ml and who did not receive vitamin D
supplementation were included in the control group (n= 40).
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Patients with comorbidities that could cause death (such
as progressive Stage-4 malignancy, pulmonary embolism,
diabetic ketoacidosis, advanced chronic kidney disease, acute
liver failure, pregnancy, and acute myocardial infarction) were
excluded from the study. Patients included in the case group
were given a loading dose of 50,000 IU of vitamin D at the time
of admission. A week later, a repeat dose of 50,000 IU was given
once to increase vitamin D levels in the body. The laboratory
data and clinical course of the two groups were recorded and
compared statistically on the fifth and tenth days after the ICU
admission

The patients’ files were retrospectively accessed from the
electronicregistration system of the hospital. The demographic
data (age, gender, and presence of comorbidities), treatments
received, oxygenation status, presence of mortality, weaning
success, discharge status, length of ICU stay, COVID-19
positivity (assessed by polymerase chain reaction), vitamin D
levels, and laboratory data [ferritin, D-dimer, C-reactive protein
(CRP), IL-6, lactate dehydrogenase (LDH), and procalcitonin
levels and lymphocyte count]were recorded. The intubation or
extubation status of the patients was stated during admission
to the intensive care unit and during follow-up.

RESULTS

Eighty patients aged between 65 and 90 years (72.69+10.87
years) were included in the present study. In the case group,
21 patients were female (52.5%) and 19 were male (47.5%),
while in the control group, 19 patients were female (47.5%)
and 21 were male (52.5%). No significant difference was noted
between the groups in terms of the hospitalization SOFA score,
APACHE-Il score, presence of comorbidities, and antiviral
treatments used (Table 1). Vitamin D supplementation was
given to 40 patients whose vitamin D levels were between 7
and 27 IU (mean, 11+5 IU).

The IL-6 level, which is an important marker of cytokine storms
and macrophage activation syndrome (MAS), was significantly
lower in the case group than in the control group on the fifth
day and on the tenth day (p=0.001 and p=0.001, respectively).
The measurements performed on the tenth day revealed
that CRP, procalcitonin, D-dimer, ferritin, and LDH levels were
significantly lower (p<0.05) and the lymphocyte count was
significantly higher (p=0.008) in the case group than in the
control group (Table 2).

No significant difference was observed between the two
groups in terms of the mortality rate, length of ICU stay,
hospitalization duration, and weaning success (Table 3).

DISCUSSION

The effect of vitamin D supplementation (which protects
against SARS-CoV-2infection) on cytokine storm development,
mortality, and morbidity was retrospectively studied in
patients hospitalized in the ICU after being diagnosed with
CoVvID-19.

Table 1. Characteristics of subjects

Control Group Case Group
(n=40) (n=40) P
Age 65+90 (73.8) 65+87 (70.25) 0.858
Gender 0.655

0 (Male) 19 (47.5%) 21 (52.5%)

1 (Female) 21 (52.5%) 19 (47.5%)
DiabetesMellitus 14 (35.0%) 15 (37.5%) 0.816
Coronary Artery Disease 18 (45.0%) 10 (25.0%) 0.059
Hypertension 24 (60.0%) 26 (65.0%) 0.644
Congestive Heart Failure 9 (22.5%) 13 (32.5%) 0.316
Shronic g)‘?gi’;‘eca“s‘ée 5 (12.5%) 10250% 0149
Cerebro vascular Diseases 12 (30.0%) 9 (22.5%) 0.445
Malignite 5 (22.7%) 3(7.5%) 0.087
Immun Plasma Treatment 9 (22.5%) 9 (22.5%) 1.000
AntiViral Treatment 34 (85.0%) 34 (85.0%) 1.000
Tocilizumab Treatment 8 (20.0%) 5(12.5%) 0.361
Positive RT-PCR Test 23 (57.5%) 19 (47.5%) 0.370
SOFA score 5.78+1.37 (6) 5.73+£1.72 (5.5) 0.764
APACHE-II score 27.28+8.24 26.0+9.16 0.515

sindependent Samples T test: Values are given as meanzstandard deviation, "Mann Whitney U test:
Values are given as mean+standard deviation (median), *Ki-kare test: values are given as frequency
(percentage), P<0.05: Statistically significant difference

Table 2. Measurement values of the groups

Control Group (n=40) Case Group (n=40) P

P/F Admission 132.90+31.89 135.65+37.91 0.726
P/F 2 Discharge 153.5462.96 (126.5) 187.09+89.01 (210) 0.251

CRP 1 92.55+145.42 (63) 93.63+76.88 (72.9) 0.456
CRP 2 141.66+82.50 118.56+86.74 0.232
CRP 3 196.97+128.81 (187) 80.14+76.46 (58) 0.001*
Dimer 1 4326.9£5565.4 (2320) 5073.0+7836.2 (2235) 0.546
Dimer 2 4574.5+4504.8 (2955) 3565.4%3666.8 (2400)  0.564
Dimer 3 5084.8+4957.2 (3720) 2269.9+2425.2 (1140) 0.005*
Ferritin 1 661.2+£515.1 (489) 430.8+472.8 (228) 0.028*
Ferritin 2 428.5+617.4 (813) 531.4+491.8 (326) 0.061

Ferritin 3 777.4+533.8 (739.5) 430.7£395.3(381.5)  0.013*
IL6 1 149.5+151.5 (96.85) 242.1+842.7 (42) 0.016*
IL6 2 730.9+2022.9 (147.5) 115.6+129.6 (66) 0.001*
IL6 3 1234.5+2445.9 (363) 141.9+257.8 (45) 0.001*
LDH 1 409.1£236.5 (356) 478.9+432.4 (311) 0.519
LDH 2 456.2+283.3 (408.5) 482.1+464.3 (367) 0.342
LDH 3 417.1£191.3 (410.5) 324.5+200.9 (249) 0.042*
PRC1 1.48+2.67 (0.43) 2.34+7.12(0.4) 0.983

PRC2 4.05+7.58 (1.1) 2.03+3.14 (0.75) 0.265

PRC3 3.89+5.71 (1.6) 2.43+7.36 (0.25) 0.010*
Lenfosit 1 1128.2+1107.4 (1000) 950.0+493.6 (850) 0.381

Lenfosit 2 744.7+383.2 (600) 902.6+423.3 (800) 0.110
Lenfosit 3 812.5+499.5 (650) 1165.5+530.7 (1200)  0.008*

s independent Samples T test: values are given as meanzstandard deviation, ® Mann Whitney U test:
values are given as meanzstandard deviation (median), * P <0.05: Statistically significant difference,
1: Admission in icu, 2: 5th day of bed, 3: 10th day of bed

Table 3. Comparison of groups

Control Group Case Group

(n=40) (n=40) 7
intubated AdmissionTo icu 0.81
0 27 (67.5%) 26 (65.0%)
1 13 (32.5%) 14 (35.0%)
Being intubated Stay in icu 30 (75%) 29 (72.5%) 0.79
Weaning 4 (12.9%) 9(29.0%) 0.11

Length of ICU stay (days)
Hospitalization duration (days)

13.13£8.37 (11)
15.30£9.83 (11)

11.78+7.42(10) 0.44
14.85+9.06 (12.5) 0.98

Death
Mortality (-) 14 (35.0%) 20 (50.0%) 0.17
Mortality (+) 26 (65.0%) 20 (50.0%)

k Ki-kare test: Values are given as frequency (percentage) i
* P <0.05: Statistically significant difference, 1: Extubated on admission, 0: intubated on admission
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Many recent studies have revealed that vitamin D can have
immunomodulatory and anti-inflammatory effects, thereby
reducing morbidity and mortality in COVID-19 patients.['®'?

In elderly patients, the risk of hypovitaminosis is higher due
to the decreased time spent outdoors, increased adiposity,
decreased vitamin D synthesis in the skin, decreased vitamin
D absorption in the intestine, decreased 7-dehydrocholesterol
level in the skin, and use of multidrug treatments.?”
Considering that the mortality rates increase with age,
the importance of each intervention targeting the afore
mentioned issues increases.

In their study conducted to determine the relationship
between vitamin D levels and COVID-19 in advanced age
Parkinson’s patients, Hribar et al. found that daily vitamin
D supplementation has a positive effect on the severity
of COVID-19 and the disease course in older adults. It has
been emphasized that vitamin D supplementation can be
preferred, especially because it is cheap and reliable.'® As a
result of the study of Baktash et al. with 105 patients, it was
observed that patients with vitamin D deficiency had higher
peak D-dimer levels and a need for NIV support, but there was
no difference in mortality between the groups.?" Moreover,
Alipio et al. demonstrated a significant correlation between
serum 25(OH)D levels and clinical results (p <0.001). In their
study, serum 25(0OH)D levels were found to be the lowest in
critical cases and the highest in mild cases. As a result, they
stated that an increase in serum 25(0OH)D levels in the body
can improve clinical outcomes.'”? In the present study, we
found that although the demographic data of the groups
were similar, the clinic in the case group receiving vitamin D
supplementation was not as noisy as in the control group.
For example, in the case group, nine patients were moved
out of the intensive care unit by weaning. In the control
group, weaning could be performed in only four patients. We
can explain this clinical success with suppressed abnormal
immune response. The Pao2/Fio2 ratio in the case group was
higher than the control group, but this was not statistically
significant. We can attribute this situation to the fact that
the COVID-19 disease is a disease that progresses with very
serious desaturation in ICU follow-up.

In arecent study, Grant et al. mentioned that supplementation
with more than one micronutrient having immunosupportive
roles can modulate the immune function and reduce the risk
of infection. In particular, they stated that supplementation
with micronutrients with the strongest evidence for immune
support,namelyvitaminC,vitaminDandzinc,isrecommended.
They emphasized that vitamin D supplementation could
decrease mortality in influenza and COVID-19 patients.?? In
the present study, 26 patients died in the control group, while
20 patients died in the case group; the difference between the
groups was not significant. We can attribute this numerical
difference to the development of more cytokine storms in the
control group. The development of cytokine storm is one of
the most important causes of mortality in COVID-19 patients.

Rhodes et al. revealed that sunny countries, such as Spain
and Italy, have a surprisingly high prevalence of vitamin D
deficiency. Moreover, these countries have the highest rates
of infection and death due to COVID-19 in Europe. They
reported that the vitamin D level correlates with the severity
of the immune response to COVID-19.23

Panarese stated that the effect of vitamin D on COVID-19 is
due to the suppression of cytokine response and reduction
of the severity and risk of acute respiratory distress syndrome
and therefore recommended regular vitamin D supplements.
24 In a meta-analysis of 11,321 patients, Martineau et al.
emphasized that vitamin D supplementation could positively
change the inflammatory response and should therefore be
recommended if the inflammatory response needs to be
improved.'® However, Autier et al. reviewed the publications
and meta-analyses on vitamin D supplementation between
2013 and 2017 and concluded that 10-20 pg of vitamin D
per day can reduce all-cause mortality; however, it does
not have a significant effect on the biological markers of
systemic inflammation.”® However Wang et al. showed that
vitamin d supplementation is a cost-effective approach to
reduce hospitalization and/or death rates in patients newly
diagnosed with COVID-19 and to prevent infection among
close household contacts.”®

In the literature, there are heterogeneous results about
vitamin D supplementation. In the present study, the cytokine
response on the tenth day was found to be significantly
lower in the case group than in the control group. Moreover,
CRP, procalcitonin, D-dimer, ferritin, and LDH levels were
significantly lower and the lymphocyte count was significantly
higher in the case group than in the control group. In addition,
the clinical course of the patients was more benign in the case
group. Although the difference in the Pao2/Fio2 ratio was
not significant, it increased to a greater extent in the case
group. While the number of patients who developed MAS
and received tocilizumab was five in the case group, it was
eight in the control group. Thus, the presence of an abnormal
inflammatory response was significantly higher in the control

group.

CONCLUSION

The present study revealed that vitamin D supplementation
in the older population can regulate the immune system and
affect the course of COVID-19 by positively contributing to
the inflammatory response, clinical course, and weaning. In
conclusion, vitamin D supplementation, which is safe, can
be recommended as a prophylactic or therapeutic option at
every stage of COVID-19.
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Abstract

Aim: The aim of the present study was to determine the
effect of body weight on sleep duration and sleep quality in
adolescents.

Material and Method: This cross-sectional study was
performed on 14-17 year-old adolescents (n=1072)
attending public and private high schools. In order to
determine the sleep quality, Pittsburgh Sleep Quality Index
(PSQI) was filled, and sociodemographic data were collected
through a questionnaire. Body weight, height, waist, and hip
circumferences were measured and body mass index (BMI),
waist to hip ratio were calculated.

Results: In the least sleeping group (<8 hours/day) for both
genders, the body weights were the highest (p<0.05). In
boys, the least sleeping group had the highest BMI (p<0.05).
The adolescents having good sleep quality had lower body
weight and BMI values than the ones having poor sleep
quality but the difference is not statistically significant.
There was no significant relationship between sleep quality
and, smoking habits, family types, self-evaluated school
success, and appetite. There was a relationship between age
and deterioration in the quality of sleep (p<0.05).

Conclusion: Sleep duration may be an important factor for
obesity. In order to develop improvements on health; the
adolescents, their families, and teachers should be informed
more on healthy nutrition, and healthy sleep.

Keywords: Adolescent, obesity, sleep duration, sleep
quality

Oz
Amag: Bu arastirmanin amaci, addlesanlarda vicut agirhginin
uyku stresi ve uyku kalitesi Gizerine etkisinin belirlenmesidir.

Gereg ve Yontem: Kesitsel olarak tasarlanan bu arastirma, ¢zel
ve devlet liselerine devam eden 14-17 yas addlesanlar (n=1072)
Uzerinde yUrGtdlmusttr. Uyku kalitesini  degerlendirmek
amacyla, Pittsburgh Uyku Kalitesi indeksi (PSQI) kullanilmustir.
Sosyo-demografik veriler anket aracilidiyla toplanmistir. Vicut
agirhgl, boy uzunlugu, bel ve kalca cevresi dlctlmus, Beden
Kutle Indeksi (BKI) ve bel kalca orani hesaplanmistir.

Bulgular: Her iki cinsiyette de en az uyuyan (<8 saat/gun)
adolesanlarin vicut agirliklarinin en fazla oldugu belirlenmistir
(p<0,05). Erkeklerde, en az uyuyan grubun BKI'si en yuksektir.
statistiksel olarak anlamli olmasa da iyi uyku kalitesine sahip
olan adélesanlarin vicut agirhgr ve BKi degerlerinin, koti uyku
kalitesi olanlara gore daha dusik oldugu belirlenmistir. Uyku
kalitesi ile sigara kullanimy, aile tipi, okul basarisi ve istah arasinda
bir iliski saptanmamistir. Yas ve kotl uyku kalitesi arasinda iliski
saptanmistir (p<0.05).

Sonug: Uyku sdresi obezite icin dnemli bir faktor olabilir.
Saghgr gelistirmek icin; addlesanlar, aileleri ve 6gretmenleri
saglikh beslenme ve saglkl uyku konularinda daha fazla
bilgilendirilmelidir.

Anahtar Kelimeler: Adolesan, obezite, uyku sdresi, uyku
kalitesi
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INTRODUCTION

Having a regular good night’s sleep is one of the essentials
of a healthy life for both children, and adults. Many somatic,
cognitive, and psychological processes are strongly affected by
good sleep and it seems to contribute to health improvement
and survival.™ Despite the fact that the concepts of basal sleep
needs are still being studied by scientists, cumulative evidence
indicates that an insufficient amount of sleep may have harsh
effects on metabolism with a higher risk of obesity, diabetes,
and mortality risks among populations.” Lately, chronic sleep
duration (less than 6 hours) has been believed to be in relation
to an increased risk of obesity, hypertension, diabetes, and
cardiovascular diseases.® Various meta-analyses and reviews
have just been assigned to the relation between sleep loss, and
obesity or diabetes.*! As accumulative evidence proposes,
insufficient sleep may be connected with adverse health
effects such as type 2 diabetes, obesity, hypertension and
cardiovascular diseases.®” Day by day, modern societies suffer
more from reduced sleep duration and poor sleep quality,
which are linked to changing socioeconomic environment,
and lifestyle.®

Most studies conducted on college students put forward that
they have chronic sleep deprivation. They state that their
average sleep duration is around 7 hours, which is less than
the recommended amount (9-10 hours) for adolescents and
children.”! In addition, adolescents may be more sensitive to
the adverse effects of sleep deficit. Sleep has a crucial role in
brain development. Hypothalamic mechanisms regulating
appetite and energy expenditure may be modified by sleep
loss at young ages. The effect of age can be expressed with
another possibility. The effect of sleep duration on weight
gain can change in time such that individuals with short
sleep duration may not continue to gain weight linearly."” As
observational studies show, sleep loss affect children more
strongly than adults. Randomized prospective interventional
trials are necessary for the clarification of the sleep duration
effects on the risk of weight gain. Since depriving subjects of
sleep for prolonged time periods can be unethical, extending
sleeping hours of individuals with short sleep duration and
obesity can be used as another way to shed a light on the
relationships.'” Sleep deprivation is linked with weight gain
and obesity; however, how sleep extension could improve
weight regulation is still unclear. Children and adolescents
have an important issue. To observe overweight and sleep-
deprived children prospectively who are encouraged to get
more sleep for an adequate time period would be crucial.
09 Therefore, the aim of this study was to determine sleep
duration, sleep quality, and their relations with obesity among
adolescents.

MATERIAL AND METHOD
Study Design and Sample

This cross-sectional study was performed on 14-17 year
old adolescents attending public and private high schools.

Based on the chi-square test done for the obesity status of
age variable, it was calculated by the bio-statistic expert that
1200 students needed to be involved in the study for a=0.05,
power=0.80, degree of freedom (df)=8, and effect size=0.32.
According to the data obtained from The Kayseri Provincial
Directorate for National Education, 67 high schools located in
the Kayseri city center are accepted. Five hundred twenty-six
students attending 9th grade, 281 students attending 10th
grade, 265 students attending 11 grade were included from
every nine schools that were selected amongst the 67 high
schools using the random cluster sampling method.

A total of 1072 adolescents aged 14-17 years were enrolled in
the study. The objective of the research was explained, then
survey forms and informed volunteer consent forms for parent
permission were handed out to the students who accepted
to participate in the study, and these forms were collected
the following day. The study was approved by the Ethics
Committee of the Faculty of Medicine, Erciyes University,
Kayseri, Turkey (Approval number 2009/151). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Anthropometric Measurements

Body weight was measured using a digital scale (Tefal Premio)
with an accuracy of £ 100 g. All subjects were weighed without
shoes and in light clothes. Height was measured using a tape
measure with the subjects standing barefoot, keeping their
shoulders in a relaxed position, arms hanging freely, and held
in the Frankfort horizontal plane.

Age and sex specific BMI percentiles were calculated and
adolescents were classified as normal weight (=15%-<85%
percentile), overweight (=85™"-<97% percentile), and obese
(=97™ percentile) according to the International Obesity
Task Force (IOTF) criteria.l'"” Waist circumference (WC) was
obtained from the narrowest point between the lower edge
of the cage framework, and the iliac crest using a flexible
tape measure, but not an elastic one. Hip circumference was
determined from the highest point of the side of the hip.'?
The waist/hip ratio was calculated from the values of waist
and hip circumferences.

Pittsburgh Sleep Quality Index (PSQI)

The PSQl is a widely used, self-rated, standardized
questionnaire assessing sleep quality in the previous
month.™ The 19 questions are grouped in seven
component scores, each exploring a different sleep feature;
the sum yields a global PSQI score used to define poor
sleep quality when >5. On the basis of the sleep duration
component of the PSQI score, self-reported short sleep
duration was defined as <6 h of sleep per night. The
following PSQI derived data also were analyzed: increased
sleep latency (>30 min), reduced sleep efficiency (<85%),
sleep disturbance (sleep disturbances component score
>1), and daytime dysfunction due to sleepiness (daytime
dysfunction component score >1).1'
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Statistical Analysis

All of the data obtained during the study were assessed using
SPSS 25.0 (Statistical Package for the Social Sciences, SPSS
Inc. Chicago, USA) software. Frequency tables and descriptive
statistics were used to interpret the results. Chi-square analysis
was used to compare the difference of qualitative variables
between groups. The student's t-test was used to compare
two independent groups in terms of quantitative variables.
The one-way ANOVA was used to compare the means of more
than two groups.

RESULTS

43.9% (n=471) of the 1072 students participating the study
were boys and 56.1% (n= 601) of them were girls. The mean
age was 15.54+1.08. The mean body weight of the male
students was 64.55+12.59 and their BMI mean was 21.5+3.58
kg/m2. The mean body weight of the female students was
55.0+10.11 kg and their BMI mean was 20.80+3.52 kg/m?2.
The mean waist circumference of the boys was 76.08+9.73
cm whereas that of the girls was 70.0+8.82. The waist/hip
ratio was 0.81+£0.08 in boys while it was 0.77+0.07 in girls.
Body weight, height, waist circumference, hip circumference,
and waist/hip ratio (p<0.001) among the anthropometric
measurements were found to be significantly higher in boys
than girls (Table 1).

Table 1. Anthropometric measurements of adolescents

Boy (n=471) Girl (n=601)

X+SD XSD P
Weight (kg) 64.55+12.59 55.00+£10.11 0.000*
Height (cm) 1.72+0.07 1.62+0.06 0.000*
BMI (kg/m2) 21.50+£3.58 20.80+3.52 0.870
Waist circumference (cm) 76.08+9.73 70.00+8.82 0.000*
Hip circumference (cm) 93.22+9.04 90.00+8.17 0.000*
Waist/hip ratio 0.81+0.08 0.77+0.07 0.000*

*p<0.001, **p<0.05

PSQl score distributions of the adolescents are demonstrated
in Table 2. The mean PSQI total score of the adolescents
participating the study was 5.05+1.82 in boys and 5.25+1.81
in girls. PSQI subcomponent score averages were detected
to be 2.11+£0.67 and 2.02+0.70 in boys and girls respectively
for subjective sleep quality; 19.86+14.56 and 21.15+15.42 for
sleep latency; 7.35+1.54 and 7.36+1.37 for sleep duration;
93.11+£6.38 and 93.92+5.01 for habitual sleep efficiency;
4424351 and 4.97+3.65 for sleep disturbance; 0.86+1.21
and 1.26%1.55 for daytime dysfunction. Subjective sleep
quality was observed to be higher in boys according to
their self-assesments (p<0.05). However, girls were detected
to have higher levels of habitual sleep efficiency, sleep
disturbance (p<0.05) and daytime dysfunction (p<0.001)
compared to the boys.

Table 2. Sleep features of the adolescents according to the PSQI

Boy (n=471) Girl (n=601)

i X+SD X£SD P
Subjective sleep quality 2.11 £0.67 2.02+0.70  0.023*
Sleep latency 19.86+14.56 21.15+15.42 0.160
Sleep duration 7.35+1.54 7.36+1.37 0.903
Habitual sleep efficiency 93.11£6.38  93.92+5.01  0.020*
Sleep disturbance 4424351 4.97+3.65 0.013*
Day dysfunction due to sleepiness 0.86+1.21 1.26+1.55  0.000**
PSQl score 5.05+1.82 5.25+1.81 0.073

*p<0.05, **p<0.001

Table 3 indicates sleep quality evaluations of some students in
the study with regards to their certain features. Age 14 group,
in which older age and poor sleep quality increase in direct
proportion, was observed to have the best sleep quality rate
(47.0%) (p<0.05). Smokers were observed to have poorer sleep
quality than non-smokers (72.0% and 59.7%, respectively).
Students who are the core family members were detected to
have the highest rate of good sleep quality (40.9%). On the
other hand, students who have broken families were found
to have the poorest sleep quality (78.4%). The relationship
among the students’ smoking habits, family types, school
success and appetites was not statistically significant.

Table 3. Some socio-demographic characteristics of adolescents according

to PSQI

PSQl
<5 =5
Good sleep Bad sleep Total
quality quality
n % n % n % p
Age 0.030*
14 102 470 115 53.0 217 100.0
15 141 415 199 585 340 100.0
16 88 38.1 143 619 231 100.0
17 98 345 186 655 284 100.0
Smoking 0.290
Smoker 7 28.0 19 72.0 26 100.0
Non-smoker 422 403 624 59.7 1046 100.0
Family type 0.060
Core family 372 409 538 59.1 910 100.0
Broken families 8 216 29 784 37 100.0
Large families 49 392 76 608 125 100.0
Self-evaluated school success 1.000
Unsuccessful 17 405 412 595 42 100.0
Successful 25 400 618 600 1030 100.0
Appetite 0.424
Very poor 3 20.0 12 80.0 15 100.0
Poor 31 403 46 597 77 100.0
Normal 163 398 247 60.2 410 100.0
Good 139 389 218 61.1 357 100.0
Very good 93 437 120 563 213 100.0
Total 429 400 643 600 1072 100.0
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Table 4 displays the PSQI score distribution of the adolescents
in terms of anthropometric features. The mean body weight
of the students who have good sleep quality was 60.03+11.96
kg while that of the students who have poor sleep quality was
60.14+11.92 kg. The mean BMI was 21.46+3.61 kg/m? and
21.50+3.50 kg/m? respectively. Although poor sleep quality
group was observed to have higher body weight, BMI and hip
circumference averages, the difference in between was not
statistically significant.

Table 4. Anthropometric measurements of adolescents according to the
PSQl

PSQl
<5 25
(Good sleep (Bad sleep
quality) quality) P

Anthropometric measurements

Weight (kg) 60.03+11.96 60.14+11.92 0.883
Height (cm) 1.67+0.08 1.66+0.08 0.936
BMI (kg/m?) 21.46+3.61 21.50+3.50 0.843
Waist circumference (cm) 73.031£9.62 72.64+9.72 0.513
Hip circumference (cm) 91.88+8.71 92.14+8.57 0.625
WHtR 43.73+5.33 43.52+5.51 0.544
WHR 0.79+0.07 0.78+0.08 0.195

BMI= Body mass index, WHtR= Waist to height ratio, WHR=Waist to hip ratio

The mean values of anthropometric measurements of
adolescents according to their sleep duration were shown
in Table 5. The mean body weight of boys who sleep for
8 hours or less was the highest. It was determined that the
mean body weight increased as the sleep duration decreased.
The difference between sleep duration groups in terms of
body weight was found to be statistically significant (p<0.01).
The group with the highest mean body weight in girls
was determined in those who slept 8 hours or less, and the
difference was statistically significant (p<0.05). The difference
between height and sleep duration is statistically significant

in boys (p<0.05). The group with the highest mean BMI in boys
is the group that sleeps 8 hours or less. It was determined that
as sleep duration increased, the mean BMI decreased, and the
difference was statistically significant (p<0.05).

DISCUSSION

The major contributions of this study to the current literature
were both determining the relationship between sleep
deprivation, sleep quality and obesity. Sleep deprivation or
short sleep occurs if sleep time lasts less than 9 hours which
is the average basal level per night for adolescents. National
Sleep Foundation has recently updated its guidelines to
8-10 hours for adolescents between the ages of 14 and
17.0% Similar to a number of countries around the world,
adolescents do not get enough amount of nocturnal sleep
according to the studies.>"! This latter review concluded that
in Asian studies adolescents slept for 7.64 hours, in European
studies for 8.44 hours and in North American studies for 7.46
hours." According to the reports of as many as one-fourth
of adolescents, they sleep for 6 hours or less per night.'¥ In
its survey in 2006, The National Sleep Foundation stated that
only 1 in 5 adolescents has 9 hours of sleep on school nights
whereas 45% of them have 8 hours or less sleep. And a regular
high school senior gets only 6.9 hours’ sleep on such nights.
0518 Similar to Asian and North American studies, Yilmaz et
al. (2011) reported 7.42+1.48 hours sleep on school nights
among adolescents in Turkey.['>'"]

Evidence strongly proposed a compatible relationship
between restricted sleep and overweight/obesity in children.
The shorter the sleep duration the greater the odds of
overweight/obesity or weight gain."*>! This applies especially
to preschool children. In fact, the evidence puts forward an
evident dose-response association. That is to say, each unit
decrease in sleep duration triggers an increase in weight
or weight gain.”® Yet, when it comes to adolescents, the

Table 5. Anthropometric measurements of adolescents according to sleep duration

Sleep duration (hour)

<8 (n=326) 8.1-8.9 (n=58) 9.0-9.9 (n=53) >10 (n=34)
Anthropometric measurements
Weight (kg) 65.84+12.97 63.70+12.49 61.06+9.85 59.09+10.48 0.003%*
Height (cm) 1.73+0.07 1.72+0.07 1.70+0.07 1.70+0.08 0.028*
Boys BMI (kg/m?) 21.77+3.66 21.33+3.71 20.90+3.05 20.19+3.08 0.047*
(n=471) WC (cm) 75.96+9.85 75.56+8.38 76.11+9.62 78.05+11.02 0.658
HC (cm) 93.21+9.10 94.25+8.64 92.15+8.52 93.29+10.08 0.682
WHR 0.81+0.08 0.80+0.55 0.82+0.08 0.84+0.12 0.154
(n=431) (n=85) (n=53) (n=32)
Weight (kg) 57.30+10.33 55.75+9.07 53.70+7.74 54.39+12.13 0.036*
Height (cm) 1.62+0.06 1.62+0.06 1.61+0.07 1.61+0.06 0.351
Girls (n=601)  BMI (kg/m?) 21.69+3.60 21.04+3.25 20.72+3.03 20.78+3.55 0.084
WC (cm) 70.129.00 69.29+7.96 71.00+8.30 72.78+9.29 0.252
HC (cm) 91.05+8.14 90.68+7.40 91.69+7.17 92.00+11.69 0.825
WHR 0.77+0.07 0.76+0.08 0.77+0.05 0.79+0.05 0.307

*p<0.05, **p<0.01; BMI= Body mass index, WC= Waist circumference, HC= Hip circumference, WHR=Waist to hip ratio
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evidence is unclear. One reason for this is that researches
conducted on them are inadequate. Cuypers et al. (2012) have
stated that inadequate amount of sleep is linked to obesity
only if there is an unusual sleep range (5 or less hours of
sleep).? Therefore, there is a stronger evidence for an inverse
relationship between restricted sleep and overweight/obesity
among children and adolescents than the latter age group.

Von Kries et al. (2002) state in their research on 5-6 year olds
that children who sleep for 11.5 or more hours have half the
risk of obesity compared to ones who sleep for 10 or less hours.
51 Similarly, Touchette et al. (2008) reported that continual
short sleep in early childhood increases the risk of overweight
or obesity in childhood.?? In the research on 8234 children
in England, it is found that sleeping for 10.5 or less hours at
the age of 3 increases the risk of obesity by 45% in 7-year
-old children.””? According to the findings obtained from
France, Tunisia, Japan, Germany, USA, Brazil, Portugal, Great
Britain, Canada, Taiwan and China along with the research on
29502 children, a significant association between short sleep
duration and obesity exists.”® Another research conducted
in accordance with NHANES | findings support the existence
of the association between insufficient sleep duration and
obesity.”

In the study conducted on 5358 Turkish adolescents between
the ages of 6 and 17, Ozturk et al. (2009) detected that sleep
duration of both sexes increases as their BMIs decrease.” Girls
who sleep for 10 or more hours have significantly higher BMls
than the ones sleeping for 8 or less hours. On the other hand,
boys who sleep for 8 or less hours have significantly higher
BMIs and waist circumferences compared to the ones sleeping
for 10 or more hours. The risk of overweight/obesity is lower
in children who sleep for 10 or more hours than the other
groups. According to research results, a decrease in sleep
duration triggers the risk of overweight/obesity (statistically
insignificant in girls). Consistent with Ozturk et al. (2009), in
the present study, boys who sleep for 8 or less hours have the
highest mean body weight. As the sleep duration decreases,
mean body weight increases. Also, the difference between
sleep duration groups is statistically significant with regards
to body weight. Among the girls, the one belonging to the
girls who sleep for 8 or less hours has the highest mean body
weight. Similarly, the difference between them is statistically
significant. Additionally, the difference between boys’ sleep
duration and height is statistically significant. The group of
boys who sleep for 8 or less hours has the highest BMl average.
As the sleep duration increases BMI average decreases.
Likewise, the difference in between is statistically significant.

Sleep quality has a long-term impact on health among
adolescent students.®" Both biological and social factors
contribute to sleep quality. Adolescents’ sleep pattern
requires specific attention because it may affect their
academic environment.B233|n the study conducted on Turkish
adolescents which evaluates the sleep quality of adolescents
with the mean age of 15.8+0.9 years, 89.9% of the students

were found to sleep 7 or more hours while this number for
1.5% of them was 5 or less. In addition, the PSQI score of 4.1%
of the students was 5 or more, which was evaluated as poor.
B4 According to the study results, the students’ sexes, parents’
educational backgrounds and jobs or school success do not
affect their sleep quality. On the other hand, factors such as
broken families, present or past smoking habits, falling asleep
after more than 30 minutes and night sleep duration of 5
or less hours were detected to have adverse effects on the
students’ sleep quality.®¥ Similarly in our research, among the
smoking students the ratio of the ones with 5 or more PSQI
scores is reported to be higher than the ones with less than
5 PSQI scores. However, the difference is not detected to be
statistically significant. Furthermore, the sleep quality of 80%
of the students who evaluate their own appetite as“very poor”
is found to be bad. As a result, we did not find a significant
relationship between the sleep quality and, smoking habits,
family types, self-evaluated school success and appetite
based on the PSQI score. Significant difference between sleep
quality and age groups was noted among adolescents.

CONCLUSION

Sleep quality can be affected positively or negatively by eating
habits, medicine usage, psychological or cognitive condition
and age along with sex. Short sleep duration, especially <8 h,
may be a risk factor of overweight or obesity. Providing =10
h of sleep may be recommended as a part of interventions
to prevent obesity, especially for children and adolescents.
However, it is necessary to assess these factors and the relation
among them together to obtain more accurate results.

The limitation of this study may be self-reports of adolescents,
which may interact the accuracy of reported sleep duration,
and sleep quality.
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Abstract

Aim: Dysphagia is a life-threatening symptom. The present study
aims to evaluate the swallowing function and dysphagia status
of MS patients and to find factors that may cause dysphagia.
Also, to bring attention to the importance of the early dysphagia
examination in MS patients.

Material and Method: A total of 30 MS patients who applied to the
neurology clinic of Mustafa Kemal University were included in the
study. Dysphagia was evaluated using GUSS (Gugging Swallowing
Screen) test for quantitative evaluation of swallowing function.
Demographic data (age, gender) of all patients were recorded.
Disease duration, if present dysphagia duration, MS type, and
Kurtzke's Expanded Disability Status Scale (EDSS) indicating the
patient's level of disability was all recorded.

Results: According to the GUSS test classification; while 14 patients
had mild dysphagia, the remaining 16 patients did not reveal any
dysphagia or aspiration risk. We found a weak correlation between
EDSS and GUSS (r=-0.227), and between EDSS and Subjective
Duration of Dysphagia (r=-0.227). There was a moderate and
negative correlation between GUSS and duration of disease
(-0.543), GUSS, and teeth status (r=-0.535) but a weak correlation
between GUSS and age; GUSS and duration of dysphagia. There
was a significant difference in teeth status and GUSS score

Conclusion: As a result, individuals with MS may have swallowing
dysfunction due to different conditions, so these patients should
be evaluated closely in terms of swallowing function from the early
stages of the disease immediately upon diagnosis. Thus, serious
problems related to aspiration can be prevented.

Keywords: Multiple sclerosis, dysphagia, evaluation

Oz

Amag: Disfaji hayati risk olusturabilen bir semptomdur. Bu ¢alisma, MS
hastalarinin yutma fonksiyonu ve disfaji durumunu degerlendirmeyi
ve disfajiye neden olabilecek faktorleri bulmayr amaclamaktadir. Ayrica
MS hastalarinda erken disfaji muayenesinin énemine dikkat ¢ekmek

amaclanmaktadir.

Gereg ve Yontem: Calismaya Mustafa Kemal Universitesi noroloji
klinigine basvuran toplam 30 MS hastasi dahil edildi. Yutma
fonksiyonunun nicel degerlendirmesi icin GUSS (Gugging Swallowing
Screen) testi kullanilarak hastalarin disfaji durumu degerlendirildi. Tim
hastalarin demografik verileri (yas, cinsiyet) kaydedildi. Hastalik stresi,
varsa disfaji stresi, MS tipi ve hastanin ¢zurlulik duzeyini gosteren
Kurtzke'nin Genisletilmis Ozurliltik Durum Skalasi (EDSS) kaydedildi.

Bulgular: GUSS test siniflamasina gore; 14 hastada hafif disfaji varken,
kalan 16 hastada disfaji veya aspirasyon riski saptanmadi. EDSS ile
GUSS (r=-0,227) arasinda ve EDSS ile Oznel Disfaji Stresi (r=-0,227)
arasinda zayif bir iliski saptandi. GUSS ile hastalik strresi (-0,543) ve GUSS
ve dislerin durumu (r=-0,535) arasinda orta ve negatif bir korelasyon
saptandi ancak GUSS ile yas ve GUSS ile disfaji stiresi arasinda zayif bir
korelasyon vardi. Dis durumu ve GUSS skoru arasinda ise anlamli bir
fark vardi.

Sonug: MS'li bireylerde farkli kosullara bagh olarak yutma gugliga
gorilebilmektedir, bu nedenle bu hastalar tani konulduktan hemen
sonra hastaligin erken evrelerinden itibaren yutma fonksiyonu
acisindan yakindan degerlendirilmelidir. Bdylece aspirasyonla ilgili

ciddi sorunlarin 6nline gegilebilir.

Anahtar Kelimeler: Multipl skleroz, disfaji, degerlendirme
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INTRODUCTION

Multiple sclerosis (MS) is a chronic inflammatory
demyelinating disease of the central nervous system. The
etiology is still unknown, both genetic and environmental
factors play a role in the development of the disease."? MS is
more common in women and young adults. The prevalence
is very variable in different geographical regions. According
to the localization of the lesions in the central nervous
system, a variety of symptoms are seen. The most common
symptoms are vision problems, imbalance, weakness, urinary
incontinence, loss of sensation, speech and swallowing
problems.!?

Swallowing is a complex function realized through voluntary
and involuntary movements with oral, pharynx, larynx,
esophagus and respiratory muscles and other anatomical
structures.” Swallowing disorder is defined as dysphagia.
Lesions of the cerebral cortex associated with swallowing
function and problems due to neuromuscular transmission
can cause dysphagia.”! Dysphagia is a life-threatening
symptom in patients with MS.® Incidence varies between
33% and 43% in MS patients.”! Aspiration pneumonia due to
dysphagia is the leading cause of mortality in MS patients.
B Malnutrition and dehydration due to dysphagia also
contribute to mortality.”? If dysphagia can be determined
by a quick and easy applicable screening method, these
complications can be prevented. Therefore, for dysphagia in
the subclinical period, early diagnosis is critical.®» However,
dysphagia in MS usually receives limited attention. Therefore,
it is important for neurologists to recognise minor symptoms
of dysphagia and to be aware of the new methods of
evaluation.®' If swallowing disorders in MS patients, are
detected early and treated appropriately in early term of the
disease, many of the complications caused by dysphagia,
including aspiration pneumonia, can be avoided. The present
study aims to evaluate the swallowing function and dysphagia
status of MS patients and to find factors may cause dysphagia.
Also, to bring attention to importance of the early dysphagia
examination in MS patients.

MATERIAL AND METHOD

This study was approved by the Clinical Study Ethics
Committee of Mustafa Kemal University Tayfur Ata S6kmen
Medical Faculty (Date: 26.09.2019, Decision No: 02). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Thirty MS patients who applied to the neurology clinic of
Mustafa Kemal University between 15% September 2019-15%
October 2019 were included in the study. All of the patients
included in the study were diagnosed as MS according to
the Mc Donald diagnostic criteria. Patients were informed
about the study procedure and consent forms were obtained.
Demographic data of all patients were recorded. The disease
duration and if present, dysphagia duration is recorded.

The patients were asked to evaluate their swallowing status
subjectively and they were asked to give a score between
1 and 10 to their swallowing status and, high scores mean
healthy swallowing status. Patients were asked about the
condition of their teeth and were asked whether they used
dental prosthesis or not. Patients were evaluated for weight
loss over the last 1 year. Patients were asked which way they
are currently feeding; oral, nasogastric tube or percutaneous
endoscopic gastrostomy. Patients questioned in terms of diet
types; solid, semisolid, or liquid. The neurological examination
of all patients was performed and MS type determined by
the neurologist conducting the study. Kurtzke's Expanded
Disability Status Scale (EDSS) was used to quantify the disability
of the patients. Facial muscle weakness was evaluated by
Manuel Muscle Test.

To determine the risk of dysphagia and aspiration in MS
patients, easy and fast applicable tests are needed at the
bedside of the patient. Gugging Swallowing Screen test
(GUSS) is an easy and fast applicable test and helps to evaluate
the degree of dysphagia gradually, allows the patient to make
dietary recommendations after assessment. Dysphagia was
evaluated using GUSS test for quantitative evaluation of
swallowing function."" This test consists of two main parts.
The first section includes a preliminary assessment (indirect
swallowing test) and evaluates saliva swallowing. The second
part is the direct swallowing test and it consists of 3 sub-
groups that evaluate the ingestion of food firstly semi-solid,
then liquid and finally solid consistency. The most successful
performance is noted when applying subgroups. A maximum
of 5 points can be reached in each subgroup. If 5 points
are reached, switch to the other subgroup, if not, the test is
terminated and further investigation by videofluoroscopy
or fiberoptic endoscopy is recommended. A maximum of
20 points can be obtained from the test. The patient with a
score of 20 is considered to have normal swallowing ability
without aspiration risk and dysphagia. 0-9 points considered
as severe,10-14 points as moderate and 15-19 points as mild
dysphagia. A score of 14 or fewer points carries a risk of
aspiration.

RESULTS

The demographic characteristics of the patients are
presented in Table 1. A total of 30 patients with MS were
included in the study. 22 (73.3%) of the participants were
female, 8 (26.7%) were male. The mean+SD age of the
participants was 41.16+£12.58 years (range 20-63 years).
Thirteen of them had tooth bridge and 9 had a dental filling.
All of them have oral feeding and can eat semisolid, liquid,
and solid. The duration of the MS disease was 95.13+70.56
months and subjective dysphagia duration was 5.56+22.62
months. The mean+SD EDSS was 2.83+2.19 (range 1-7). All of
the patients had relapse-remitting MS: 30 (100 %).
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Table 1. Demographic characteristics of the patients

Table 3. Swallowing tests results

Characteristics n % Gugging Swallowing Screen (GUSS) n %
Sex f;/‘laar:]eale 282 52; fl(?c(cs:srpgjlc;hd /liquid and solid textures 16 (x=20) 533
Working Condition  E™PIOved 13 433 ! jclzs(ssfiﬂ;‘é"foﬂgduu‘gl‘j'c‘iég‘ftlﬁ;e 14 (x=17.7141.32)  46.7

Uiz glss) 7 367 10-14 (Semisolid swallow successful and 0 0

Semisolid 0 0 liquids unsuccessful)
Feeding Type Liquid 0 0 0-9 (Preliminary investigation unsuccessful 0 0

Solid 30 100 or semisolid swallow unsuccessful)

Tooth filling 9 30

Prosthesis 10 3333
Teeth Status i

Bridge 3 13.6 GUSS

Nothing 8 26.7 r p

X+SD EDSS -0.227 0.228

Age(Years) 41.16+12.58 Age -0.349 0.028
Disease duration (Months) 95.13+70.56 Duration of the disease -0.543 0.002
Subjective dysphagia duration (Months) 5.56+22.62 Duration of dysphagia 0.163 0.389
Subjective swallowing status (0-10) 9.25+1.05

There was a significant difference in teeth status and GUSS
score (p=0.043, x2=6.284).

According to muscle test results, most of them have 5 degrees of
muscle test. We realized that smiling muscles were weaker than
other muscles, this may be caused because they do not smile
so much and do not use these muscles very much. Also, most
of their tongue muscle strength is not in the best degree. There
was a weak correlation between GUSS and muscle test (Table 2).

Table 2. Muscle test results

Muscle Test Degree

E - 5 GUSS

Muscle n % n % n % r P

Orbicularis oculi 28 933 2 67 O 0 -0.236 0.210
Zygomaticus major 10 333 15 50 5 167 0.218 0474
Buccinator 26 867 4 133 0 0 -0.33 0916
Risorius 17 567 10 333 3 10 0.040 0.832
Masseter 29 967 1 33 0 0 0.082 0.667
Suprahyoid 30 100 O 0 0 0 - -

Tongue protrusion 24 80 5 167 1 33 0249 0.184
Tongue Down 20 667 8 267 2 6.7 0.157 0.408
Tongue Up 23 767 2 67 5 167 0311 0.095
Tongue Right 17 567 7 233 6 20 0.097 0.751
Tongue Left 16 533 7 233 7 233 0.002 099%

According to GUSS test results, no dysphagia was detected in
16 ( 53.3%) patients and mild dysphagia was detected in 14
(46.7%) patients. All the patients’ scores were over 14 so none
of them have aspiration risk (Table 3).

We found a weak correlation between EDSS and GUSS (r=-0.227),
and between EDSS and Subjective Duration of Dysphagia (r=-
0.227).There was a moderate and negative correlation between
GUSS and duration of disease (-0.543), GUSS, and teeth status
(r=-0.535) but a weak correlation between GUSS and age; GUSS
and duration of dysphagia (Table 4).

There was a weak and negative correlation between GUSS
and age (r=-0.349), a moderate and negative correlation
between GUSS and duration of the disease (r=-0.543), (Graph
1). Also, there was a moderate and negative correlation
between subjective swallowing status- duration of the
disease (r=-0.44) and subjective swallowing status-duration
of the dysphagia (r=-0.40).
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Graph 1. Correlation between GUSS and duration of the disease. r=-0.543,
p=0.002

DISCUSSION

MS is a chronic, progressive and neurodegenerative disease
that can affect swallowing functions. In this study, we aimed
to examine swallowing status in MS patients. We found that
16 of the patients had healthy swallowing function and 14 of
them had mild dysphagia. It was concluded that duration of
the disease affect swallowing function negatively, so clinicians
should consider dysphagia in MS patients and routine
swallowing function examining should be included to the
neurological examination of the MS patients.
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In a meta-analysis evaluating the frequency of dysphagiain MS
patients, the frequency of dysphagia was 43.33% and this rate
was similar to our study results.'”? The prevalence of dysphagia
in MS patients varies between 10% and 90%.1*'¥ This result
showed that dysphagia is a common problem in MS patients.
As the reason for this variability in dysphagia prevalence of
MS patients, it might because of evaluation methods, data
collection procedures, and different sample sizes. In our study,
according to GUSS test results, no dysphagia was detected in
16 of the (53.3%) patients and mild dysphagia was detected
in 14 of the (46.7%) patients. This rate is substantial. Especially
considering the patient's life is in question, it appears that
dysphagia is one of the important problems of MS patients.

Poorjavad et al. found a significant relationship between
disease duration and the frequency of dysphagia.”” In our
study patients’ disease duration is not long as much as it may
cause severe dysphagia. But the correlation that we found
between dysphagia and disease duration shows us that MS
patients have a risk of swallowing problems in the future and
they are a candidate for dysphagia.

In our study, we found a weak correlation between EDSS and
dysphagia and this was not consistent with the literature.
4713151 This may be probably due to low EDSS scores of our
patients and a low number of patients.

Chewing ability is dependent on teeth status. Thus, the
presence of prosthetic teeth, filled teeth, or tooth loss is
expected to indirectly disturb the coordinated execution
of pre-swallow and swallowing behaviors. In our study, we
revealed that there was a significant difference in teeth status
and GUSS score. Revealing that significant difference between
dental status and swallowing functions of patients may show
that dental problems can trigger dysphagia in individuals with
MS.

In this study, there were no patients with moderate or severe
dysphagia, patients’ dysphagia status were mild (46.7%) and
this was consistent with the literature found by Fernandes at
all (40.8%).* However, we think that there may be changes
in the results by increasing the number of participants
with future studies. The limited number of samples can be
considered as one of the limitations of our study. Another
limitation is that the GUSS test results could be checked with
further examinations such as videofluoroscopy or fiberoptic
endoscopy to make fewer mistakes. And the last limitation of
the study is that a control group could have been included
in the study to evaluate the significance of the test results.
Further studies are needed to reveal the relationship between
MS and dysphagia more clearly.

We did not find a significant correlation between muscle
test degree and dysphagia. Patients have mild dysphagia
or healthy swallowing so, muscle test degree did not affect
significantly. Also, muscle test degree was in good status
except for zygomaticus major and tongue muscles. The
zygomaticus major and Risorius muscles are muscle of facial
expression which draws the angle of the mouth superiorly

and posteriorly to allow one to smile.™ Their muscle test
degree was not 5, this means that MS patients are not smiling
so much and this caused weakness in smiling muscles. So MS
patients should have support from a psychologist.

CONCLUSION

As a result, individuals with MS may have swallowing
dysfunction due to different conditions, so these patients
should be evaluated closely in terms of swallowing function
from the early stages of the disease immediately upon
diagnosis. Thus, serious problems related to aspiration can be
prevented.
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Abstract

Aim: Binge eating disorder (BED) is the most common eating
disorder among bariatric surgery candidates. BED may pose a
risk to postsurgical outcomes. This study aims to determine the
predictors of BED and the impact on the psychiatric comorbidity
and quality of life for patients with severe obesity who underwent
bariatric surgery.

Material and Method: A total of 207 patients with severe obesity
who underwent bariatric surgery were included. Face-to-face
psychiatric interviews were performed to diagnose BED according
to the DSM-5 diagnostic criteria. A sociodemographic and clinical
form, Beck Depression Inventory (BDI), Beck Anxiety Inventory
(BAI), Body Image Scale (BIS), and Short Form-36 Health Survey
were administered to the participants.

Results: The rate of BED was determined as 30.9%. BED was
associated with being female, lifetime suicidal ideation, previous
suicide attempts, age of onset of obesity and the age of onset of
dieting. Patients with BED presented with worse symptoms in BDI,
BAI, BIS, and most domains of quality of life.

Conclusion: Decreased BIS score, younger ages of onset for dieting,
and previous suicide attempts predicted BED. The recognition of
factors involved in the development of BED in patients with severe
obesity will improve the effectiveness of treatment options for
these patients.

Keywords: Binge eating disorder, obesity, bariatric surgery, quality
of life, psychiatric

Oz

Amag: Tikinircasina yeme bozuklugu (TYB), obezite cerrahisi adaylari
arasinda en sik gortlen yeme bozuklugudur. TYB, ameliyat sonrasi
sonuglar icin risk olusturabilir. Bu ¢alisma, bariatrik cerrahi uygulanan
siddetli obezitesi olan hastalarda TYB'nin yordayicilarini ve psikiyatrik

komorbidite ve yasam kalitesine etkisini belirlemeyi amaglamaktadir.

Gereg ve Yontem: Bariatrik cerrahi uygulanan toplam 207 siddetli
obezite hastasi calismaya dahil edildi. DSM-5 tani dlcltlerine gore
TYB tanisiigin yUz ylze psikiyatrik gorismeler yapiimistir. Katiimcilara
sosyodemografik ve klinik form, Beck Depresyon Envanteri (BDE), Beck
Anksiyete Envanteri (BAE), Beden imaji Olcegdi (BIO) ve Kisa Form-36
Saglik Anketi uygulandi.

Bulgular: TYB orani %30,9 olarak belirlendi. TYB kadin cinsiyet, yasam
boyu intihar distincesi, dnceki intihar girisimleri, obezite baslangi¢
yasi ve diyete baslama yasi ile iliskiliydi. TYB'li hastalarin BDE, BAE, BIO
Olcekleri ve yasam kalitesinin cogu alaninda dustk puanlar saptandi.
Sonug: Duslk beden algisi, daha geng diyete baslama yasi ve dnceki
intihar girisimleri TYB'nin yordayici faktorleridir. Siddetli obezitesi
olan hastalarda TYB gelisiminde rol oynayan faktorlerin taninmasi, bu
hastalar icin tedavi seceneklerinin etkinligini artiracaktir.

Anahtar Kelimeler: Tikinircasina yeme bozuklugu, obezite, bariatrik
cerrahi, yasam kalitesi, psikiyatrik estani, yordayicilar
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INTRODUCTION

In recent years, increasing studies have shown bariatric
surgery (BS) is an effective treatment for severe obesity."?
However, although surgery has an important role in the care
of patients with severe obesity, some psychopathological
features, specifically disordered eating behaviors, may pose
a risk to postsurgical outcomes.?®! Binge eating disorder
(BED) may cause such a hazard.” BED is defined as repeated
and persistent periods of excessive eating accompanied by
a feeling of loss of control. The lifetime prevalence of BED is
2.22% in worldwide® and the most common comorbidity
(40%) is obesity.®

Health related quality of life (HRQoL) refers to the effect a
medical condition, such as obesity, has on one's well-being
and physical function.8 Many researches have documented
the relation between extreme obesity and quality of life
impairment, and found that obesity is associated with
reduced mentaland physical HRQoL.”#Impairmentin quality
of life is therefore an important problem affecting emotional
and physical health for bariatric surgery candidates. Besides
obesity, eating disorders in general may reduce quality of
life.? Studies have shown that BED specifically, is related
with reduced quality of life. Moreover BED is related with
significant impairment in aspects of HRQoL relating to both
mental and physical health and obese patients with BED
experience impairments to psychosocial aspects of quality
of life.l"

BED is correlated with increased psychiatric comorbidity,
health problems, and psychosocial impairment.'? There
may be a higher risk for psychological problems in some
subgroups of the obese population (e.g., female patients
seeking BS and the patients with severe obesity).!'*'¥
This study aims to identify predictors of BED and its
impact on psychiatric comorbidity and quality of life in
patients with severe obesity who seek BS. Reports from
randomized controlled trials for BS have shown positive
long-term outcomes in terms of weight loss, resolution of
comorbidities, and improved life expectancy."? The results
of this study are important in terms of recognizing BED and
psychiatric comorbidity that may disrupt this positive course.
In this study, the predictors of BED, its effects on psychiatric
comorbidity and quality of life will be investigated in
patients with severe obesity that have undergone bariatric
surgery.

MATERIAL AND METHOD

This research was approved by the istanbul Bagcilar
Education and Research Hospital's ethical committee
(reference 2012-60) and was conducted in accordance with
the Declaration of Helsinki.

Participants and procedure

The data were collected at the istanbul Bagcilar Education
and Research Hospital. A total of 207 patients with severe

obesity (body mass index [BMI] = 40 kg/m?) who underwent
bariatric surgery between January 1st, 2014 and December
31st, 2014 were included. Patients obtaining pre-surgical
consultation from the psychiatry clinic were consecutively
included in the study. Patients over 18 years old and
diagnosed with severe obesity (BMI > 40 kg/m?) met the
inclusion criteria. Reasons for exclusion were pregnancy,
illiteracy, substance abuse, declared inability to complete
questionnaires, and serious psychiatric disorders that
hindered judgement. The aim of the study was explained
to the participants and informed consent forms were
obtained before they were included in the study. Face-to-
face interviews were carried out by a psychiatrist who was
well trained in eating disorders to diagnose BED according
to DSM-5-TR criteria. A sociodemographic and clinical data
form, Beck Depression Inventory, Beck Anxiety Inventory,
Body Image Scale and Short Form-36 Health Survey were
administered to the participants.

Measures

Sociodemographic and clinical data form was prepared
by the researchers to collect sociodemographic data (age,
gender, marital status, education level, employment,
smoking, and alcohol consumption) and clinical data
(additional medical diseases, lifetime suicidal ideation,
previous suicide attempts, BMI, obesity onset age, and first
diet onset age) to aid in analysis.

Beck Depression Inventory (BDI) is one of the most commonly
used inventories in depression-related investigations.
The scores range from 0-63, with higher scores indicating
greater symptoms of depression. The Turkish version of the
scale was adapted by Hisli (1989).>' The reliability score
for the scale is 0.92.

Beck Anxiety Inventory (BAI) is a self-report scale that aims
to measure the frequency of anxiety symptoms. The scores
range from 0-63, with higher scores indicating greater
symptoms of anxiety. The Turkish validity and reliability
study of the scale was conducted by Ulusoy, Sahin, and
Erkman (1998).""'® The reliability score for the scale is 0.95.

Body image scale (BIS), formerly known as the body cathexis
scale, was developed by Secord and Jourard in 1953and
determines a person’s satisfaction with forty different body
parts or functions using a five-point Likert system.' The
minimum score received is 40 and the maximum score is
200. Higher scores point to an increased level of satisfaction.
In Turkey, the validity and reliability studies of this scale
were conducted by Hovardaoglu and Ozdemir (1993).2% |t
was calculated as 0.86 in the current study.

Diagnostic psychiatric interview, a face-to-face clinical
interview was carried out by a psychiatrist to screen BED
diagnostic criteria according to the DSM-5-TR.21

Short Form-36 Health Survey (SF-36) is a 36-item self-
assessment scale that evaluates HRQoL based on
eight health-related dimensions: mental health, social
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functioning, physical functioning, energy/vitality, role
limitations associated with physical or emotional problems,
and general perception of pain or health.?? The reliability

and validity of the Turkish translation has been established.
[23]

Statistical Analysis

The collected data were analyzed using the Statistical
Package for the Social Sciences version 20.0 (SPSS 20.0,
Chicago, IL, USA). The descriptive statistics were presented
as frequency, percentage, mean, and standard deviation.
The chi-square test was used to determine possible
differences between groupsin terms of categorical variables.
The student’s t-test was used for comparing continuous
variables. The normality of distribution for continuous
variables was investigated using the Kolmogorov-Smirnov
test. Comparisons of non-normally distributed variables
were made with the Mann-Whitney U test. A binary logistics
regression model was generated with the BIS score, first
diet onset age(years), and previous suicide attempts.
The variables evaluated were determined as significant
variables derived from our results and literature review, in
accordance with clinical experience.*

RESULTS

Among all participants, 154 (74.4%) were women and 53
(25.6%) were men. The mean age was 36.2+9.91 and the
mean BMI was 47.2+5.50. The range of additional medical
disease was 75.4%, lifetime suicidal ideation 23.7%, and
previous suicide attempts 13.5%.

After a detailed psychiatric interview using DSM-IV-TR
diagnostic criteria, 64 (30.9%) participants were diagnosed
with BED. There were no differences between those
diagnosed with BED and not diagnosed with BED in terms
of marital status, education level, employment, smoking,
alcohol consumption, or additional medical diseases.
However, the relationship between BED diagnosis and
gender (female), lifetime suicidal ideation, and previous
suicide attempts was found to be statistically significant (p
values=0.038, 0.006, 0.002, and 0.005, respectively). There
was no significant difference between those diagnosed
with BED and not diagnosed with BED in terms of age
(current BED: 35.0+9.82, no BED: 36.81+10.01, p= 0.241)
and BMI (current BED: 48.2 + 6.11, no BED: 46.7+5.22, p=
0.109), while those diagnosed with BED had a significantly
lower obesity onset age (current BED: 14.63+8.07, no BED:
17.38+10.55, p=0.041) and first diet onset age (current BED:
20.37+7.08,n0 BED: 24.25+10.07, p=0.002). Table 1 presents
the sociodemographic and clinical data of all participants
diagnosed with BED and not diagnosed with BED.

A comparison of the BDI, BAI, BIS, and SF-36 scores are
summarized in Table 2. Participants diagnosed with BED
reported significantly higher mean BDI (p<0.001) and BAI
(p=0.030) scores and lower mean BIS scores (p<0.001) than

those not diagnosed with BED. Participants diagnosed with
BED reported lower mean scores on physical role limitation,
general health, vitality, social function, and mental health
than those not diagnosed with BED (p values=0.017, 0.001,
<0.001, 0.041, and 0.004, respectively).

Binary logistic regression was performed and showed that BIS
scores decreased, first diet onset age (years) decreased, and
previous suicide attempts increased participants’ likelihood
of having BED. The logistic regression model was statistically
significant, x2 (3)=27.28, p <0.001.The model explained 17.6%
(Nagelkerke R2) of the variance in BED and predicted 72.7% of
cases (Table 3).

Table 1. Comparison of the sociodemographic and clinical characteristics of

diagnosed with or without BED, and their relation to BED

Overall Current BED No BED
(n=207) (n=64) (n=143)
n (%)/ n (%)/ n (%)/
meanSD mean+SD mean+SD P
Gender 0.038*
Females 154 (74.4) 54 (84.4) 100 (69.9)
Males 53 (25.6) 10 (15.6) 43 (30.1)
Marital Status 0.875
Married 137 (66.2) 43 (67.2) 94 (65.7)
Single 70 (33.8) 21(32.8) 49 (34.4)
Education Level 0.462
Primary 74 (35.7) 26 (40.6) 48 (33.6)
Secondary 94 (45.4) 25(39.1) 69 (48.3)
High 39(18.8) 13 (20.3) 26 (18.3)
Employment 0.655
No 54 (26.1) 18 (28.1) 36 (25.2)
Yes 153 (73.9) 46 (71.9) 107 (74.8)
Smoking 0.985
No 113 (54.6) 35(54.7) 78 (54.5)
Yes 94 (45.4) 29 (45.3) 65 (45.5)
Alcohol consumption 0.463
No 140 (67.6) 41 (35.9) 99 (69.2)
Yes 67 (32.4) 23 (64.1) 44 (30.8)
Additional medical disease 0.789
No 51 (24.6) 15 (23.4) 36 (25.2)
Yes 156 (75.4) 49 (76.6) 107(78.4)
Lifetime suicidal ideation 0.002*
No 158 (76.3) 40 (62.5) 118 (82.5)
Yes 49 (23.7) 24 (37.5) 25(17.5)
Previous suicide attempt 0.005*
No 179 (86.5) 49 (76.6) 130 (90.9)
Yes 28 (13.5) 15 (23.4) 13 (9.1)
Age (years) 36.2+9.91 35.0+9.82  36.81+10.01 0.241
Weight (kg) 128.0+17.2 127.3£17.2 128.3+17.3 0.694
BMI (kg/m2) 47.2+5.50 48.2 £6.11 46.7+5.22 0.109
égg:if; (‘;gsafg)f” 16.5349.91 14634807 17.38+1055  0.041%
Agesofonsetfor  5305.941 20374708 24251007  0.002*

dieting (years)

* p<0.05. Mann Whitney U tests, Student t and chi-squared (X?) tests were used.
BED: Binge Eating Disorder; BMI: Body mass index.
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Table 2. BDI, BAI, BCS and SF-36 scale scores comparison

Overall Current BED No BED
(n=207) (n=64) (n=143) P
meanzSD meanzSD meanzSD
BDI 16.46£9.56  20.58+11.08  14.628.18  <0.001*
BAI 1467+10.54 17.03+11.65 13614986  0.030*
BIS 121.86227.08 111342610 126.57+2626 <0.001**
SF-36
physical 476542312 438262058 49372405 0092
Physical Role 15634103 3242¢37.44  47.20:4186  0.017*
Pain 626042411 5896+21.56 64.23+2507  0.204
General health 46.85+19.06 40.25+17.78 49.81+1893  0.001%
Vitality 507442131 42.65+2094 5437+20.52 <0.001%
Social Function 66.06+26.01 60.54+28.62 68.5324.45  0.041%
EmOtLi‘i’rg‘?t'aFt‘ioo'ﬁ 50.56+42.16 46.87+40.15 522144307  0.401
Mental Health 59.65+18.18 54.18+1857 62.09+17.52  0.004**

*p<0.05. **p<0.01.Student’s t-test and Mann-Whitney U Test were used. BED: Binge Eating Disorder;
BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; BIS: Body Image Scale; SF-36: SF-36
quality of life scale.

Table 3. Multivariate Binary Regression Analysis for BED
Predictors

B SEB Wald x2 p or 925% C.l.for

EXP(B)
BIS 0024 0007 1254 <0001* 097 (0.96,099)
Ages of onset for
ooy 0043 044 503 0025% 095 (0.92,099)
Previoussuicide 918 031 427  0039* 250 (1.04,598)

attempt
*p <.05.**p <.001. OR: odds ratio; BED: Binge Eating Disorder; BIS: Body Image Scale.

DISCUSSION

In the current study, BED rate was determined as 30.9%. BED
had a significant relationship with sociodemographic and
clinical features such as being female, lifelong suicide ideation,
previous suicide attempts, and early onset ages of obesity and
dieting. The patients diagnosed with BED demonstrated more
significant depression and anxiety symptoms as well as poor
body image (dissatisfaction). Patients diagnosed with BED had
a lower quality of life, particularly in terms of mental health.
Reduced body image, early onset age of dieting and previous
suicide attempts were determined as predictors of BED and
were anticipated in 72.7% of the model cases.

BED rate was determined as 30.9% among participants. This
rate was 26.3% in the USA studies done among patients with
severe obesity who wanted to undergo a bariatric surgery.”*
In a community-based study with the participants from 14
countries on 4 continents, the BED prevalence rate was noted
as 1.4%.%% BED prevalence is 13%-27% in obese people who
want to lose weight with treatment in primary care setting
and is between 2% and 53% in bariatric surgery candidates.
271t was thought that the wide range in BED rates among
bariatric surgery candidates was caused by methodological
defaults such as the specifications of the participants, BED
evaluation scales, and insufficient sample and option biasness.
2’ However, the data from the present study and findings in

the literature demonstrate that patients with severe obesity
who will undergo bariatric surgery have a high rate of BED.

The current study concurs with the literature that the BED
rate is higher in women compared to men.!'3?! There are few
studies that research suicide ideation or attempts specifically
related to BED. Those studies suggest that suicide ideation
and/or suicide attempts are related to the BED, in accord
with the current study.”®*! However, whether the relation
between suicidal behaviors and BED is caused by psychiatric
comorbidity in patients with obesity is a subject for future
studies.” In a study with 98 participants diagnosed with BED,
it was shown that starting to diet at an early age could lead
to BED.EY In another study with 537 participants who sought
treatment for obesity, it was suggested that an early dieting
onset age and obesity are related to eating disorders and
highlights the relation between anorexia nervosa and BED."
In the current study, patients diagnosed with BED have more
symptoms of depression, anxiety, and poor body image. There
was a higher rate of psychopathology such as depression,
anxiety and substance abuse in patients with obesity
diagnosed with BED compared with those who were not
diagnosed with BED.13 Besides, a positive correlations were
found between adipose tissue and depressive symptoms.B?
Further, anxiety and depression symptoms may contribute to
the continuance of eating disorder symptoms and developing
BED.B33%  The  obesity-psychopathology-BED  relation
frequently seen in the literature is repeated in the findings
of the current study. It emphasizes the importance of mental
health support in patients with obesity. Reduced body image
is frequently seen in patients with obesity and is a common
finding in patients with an eating disorder.*” There are few
studies which describe the relation between BED and body
image in patients with obesity. The results of these studies
show that body image satisfaction in patients diagnosed with
BED is lower, which concurs with this study.®>3¢

In this study, the HRQoL of patients without BED was
significantly higher compared to the patients with BED. This
result is consistent with studies concerning eating disorders
in general®38 and BED in particular.®**4? We observed
impairment in the mental health quality of life in patients
with BED and it was associated with greater impairment
of mental HRQoL, which indicates that BED affects mental
health independently from obesity itself in extremely obese
individuals. Researchers have found that extreme obesity is
related with poor HRQoL."" A 2013 meta-analysis found that
physical HRQoL decreased in overweight and obese groups in
comparison to individuals with anormal weight, and only in
extremely obese individuals was mental HRQoL impaired.”?
Moreover, in a study among patients with severe obesity, Hsu
et al. (2002) found that both mental and physical health was
reduced in patients with BED compared to those without BED.
B9 However, a 2013 study found differences only in the mental
component.® On the contrary, no differences were found
in the mental component of HRQoL in other studies. The
existence of an eating disorder may contribute to impairment
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in HRQoL by creating an additional burden.” Before surgery,
psychiatric comorbidity is common in patients with obesity™”
and can influence HRQoL scores. In the current study, patients
with BED presented lower scores in anxiety and depressive
symptoms compared to those without BED. Compared with
the previous literature, the low ratio of psychiatric comorbidity
in the present study could be attributed to only patients
mentally healthy enough to seek treatment being referred
to the medical center.P” However, it is difficult to determine
whether the lower mental HRQoL results are from an eating
disorder or another psychiatric cause.”

In a two-year observational study, increased dieting, pressure
to be thin, eating disturbances, appearance overvaluation,
body dissatisfaction, depressive symptoms, emotional eating,
body mass, low self-esteem, and little social support predicted
the onset of binge eating with 92% accuracy.“® In a another
study the authors describe a risk factor model for BED, in which
external and internal stressors such as interpersonal conflicts,
exposure to food, impulsiveness, low self-esteem, tension, and
concernwith one’s weight as triggers for binge eating episodes.
471 Two other studies showed that body dissatisfaction or the
increase thereof predicted binge eating during adolescence
and young adulthood."®*! In a recent three-year follow-up
study, thin-ideal internalization, body dissatisfaction, dieting,
overeating, and mental health care predicted the onset of
subthreshold/threshold BED.®® Therefore, the current study
and findings in the literature are consistent.

Study limitations and strengths

There are several limitations to this study. First, the sample was
comprised of patients with severe obesity who were already
seeking treatment. These findings cannot be generalized
to different groups such as community samples or people
uninterested in participating in research. Second, the
study used a cross-sectional design; however, to determine
relationships between the explored variables a longitudinal
study must be conducted. Third, the lack of a non-obese
comparison group can be another relative limitation. However,
the strength of the present study was the use of a clinical
psychiatric interview conducted by a psychiatrist who was
well trained in eating disorders. We have sought to explore
predictors of BED in this study, more research is needed to
understand BED in individuals suffering from severe obesity.

CONCLUSIONS

Theresults of this study showed that BED has a high rate, affects
HRQoL, increases anxiety and depressive symptoms, and
deepens body image dissatisfaction in patients with severe
obesity. In addition, it was observed that predictors for BED
may be related to gender, lifelong suicide ideation, previous
suicide attempts, early onset of obesity and dieting, and
reduced body image satisfaction. BED should be considered
as an important factor which may affect the treatment process
in patients with severe obesity.
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Abstract

Aim: This study aimed to determine the characteristics and risk
factors associated with severe illness from COVID-19.

Material and Method: A total of 186 adult patients (97 female)
hospitalized with a diagnosis of COVID-19 (laboratory-confirmed
cases, SARS-CoV-2-RNA detected with the molecular method)
between March 2020 and May 2020 were included in the study. The
possible risk factors evaluated were age, gender, comorbidities,
smoking, symptoms, and laboratory parameters at the time of
admission to the hospital.

Results: A total of 186 patients were included in the final study; 43
(23.1%) were evaluated as having severe COVID-19 and 143 (76.9%)
as having non-severe COVID-19. Multivariate logistic regression
analysis identified risk factors for severe COVID-19 to be age >65
years (odds ratio [OR]=5.289, 95% confidence interval (Cl):1.680-
16.651, p=0.004), elevated levels of lactate dehydrogenase (LDH;
OR=8.521, 95% Cl:2.445-29.702, p=0.001), ferritin (OR=7.436,
95% Cl:2.171-25.468, p=0.001), D-dimer (OR=10.076, 95% ClI:
2.758-36.813, p<0.001), creatine kinase myocardial band (CK-MB;
OR=5.916,95% Cl:1.833-19.089, p=0.003), and troponin (OR=9.201,
95% Cl:11.886-44.888, p=0.006).

Conclusion: The results of this study examining possible risk factors
for severe COVID-19 demonstrated that age >65 years and elevated
LDH, ferritin, D-dimer, CK-MB, and troponin levels are independent
risk factors. Clinicians should consider these potential risk factors
for progression to severe illness when treating COVID-19 patients.

Keywords: COVID-19, pandemic, risk factor, severe illness

Oz
Amag: Calismamizin amaci COVID-19'da siddetli hastalik ile iliskili

ozellikler ve risk faktorlerinin belirlenmesidir.

Gereg ve Yontem: Mart 2020-Mayis 2020 tarihleri arasinda COVID-19
(molekuler yontemle SARS-CoV-2-RNA tespit edilen olgular) tanisi ile
hastaneye yatirilan toplam 186 yetiskin hasta (97 kadin) calismaya
dahil edildi. Olasi risk faktorleri olarak yas, cinsiyet, komorbidite,
sigara kullanimi, semptomlar ve yatis sirasindaki bazi laboratuvar
parametreleri irdelendi.

Bulgular: Hastalarin 97'si (%52,2) kadin olup, 43 (%23,1) olgu siddetli
COVID-19 ve 143 (%76,9) olgu siddetli olmayan COVID-19 olarak
degerlendirildi. Coklu degiskenli lojistik regresyon analizinde; 65 yas
Uzeri (odds orani (OR)=5.289, %95 glven araligi (Cl) 1.680-16.651,
p=0.004), artmis LDH (OR=8.521, 95% Cl:2.445-29.702, p:0.001), ferritin
(OR=7.436, 95% Cl:2.171-25.468, p:0.001), D-dimer (OR=10.076, 95%
Cl: 2.758-36.813, p<0.001), CK-MB (OR=5.916, 95% Cl:1.833-19.089,
p:0.003) ve troponin seviyesi (OR=9.201,95% Cl:11.886-44.888, p:0.006)
siddetli COVID-19 icin risk faktorleri olarak tanimlandi.

Sonug: Ciddi COVID-19 icin olasi risk faktorlerini inceledigimiz bu
calismada 65 yas UstU, ylkselmis LDH, ferritin, D-dimer, CK-MB ve
troponin duzeylerinin bagimsiz risk faktorleri oldugunu bulduk.
Klinisyenler, COVID-19 hastalarinin tedavisi sirasinda ciddi hastaliga

ilerleme icin bu potansiyel risk faktorlerini dikkate almalidir.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
first recorded in December 2019 in Wuhan, China; the virus
then rapidly spread throughout the world."" The disease is
highly contagious, and its primary clinical symptoms are
fever, dry cough, fatigue, myalgia, and shortness of breath.
While COVID-19 often presents with only upper respiratory
tract symptoms, it may also manifest itself through a broad
spectrum of symptoms, such as mild pneumonia, severe
pneumonia, acute respiratory failure, and multiple organ
damage.” In a large cohort study conducted in China, the
clinical status of the cases was evaluated as 81% mild, 14%
severe, and 5% critical, and the overall case fatality rate (CFR)
wasreportedtobe 2.3%.5'In most patients, the disease is mild
and even asymptomatic, usually resolving spontaneously
without the need for hospitalization. Although severe cases
are rare, they are difficult to treat, and the mortality rate
is high." Identifying risk factors for COVID-19 progression
is crucial to help diagnose severe cases early and improve
prognosis. This study aimed to determine the characteristics
and risk factors associated with severe illness in COVID-19.
The results of this research will help in the early detection of
patients at risk of developing severe illness and improve the
outcomes of these patients.

MATERIAL AND METHOD

Study Setting

The retrospective cross-sectional study was conducted in
the Health Sciences University Konya Training and Research
Hospital, a 1200-bed tertiary hospital located in an area with
a high prevalence of COVID-19 and accepted as a reference
center for COVID-19 care. Patients over 18 years of age
hospitalized in the Infectious Diseases Clinic and General
Intensive Care Unit (ICU) of our hospital between March and
May 2020 were included in the study.

Study Design

The study sample comprised a total of 186 adult patients
(97 female) hospitalized with a laboratory-confirmed (RNA
SARS-CoV-2 detected by molecular method) diagnosis
of COVID-19 (World Health Organization confirmed case
definition). Patients were excluded from the study if they
were aged <18 years, were pregnant, had any hematological
disease, had a history of thromboembolic events, or were
using anticoagulant or antiaggregant treatments for any
reason. According to the National Institutes of Health (NIH)
COVID-19 Treatment Guidelines, patients with COVID-19
were categorized into groups: Mild illness defines those
individuals who have any of the various signs and symptoms
of COVID-19 (e.g., fever, cough, sore throat, malaise,
headache, muscle pain, nausea, vomiting, diarrhea, loss of
taste and smell) but who do not have shortness of breath,

dyspnea, or abnormal chest imaging; moderate illness
defines those individuals who show evidence of lower
respiratory disease during clinical assessment or imaging
and who have an oxygen saturation (SpO2) =94% on room
air at sea level; and severe illness define those individuals
who have SpO2 <94% on room air at sea level, a ratio of
arterial partial pressure of oxygen to fraction of inspired
oxygen (Pa0O2/FiO2) <300 mm Hg, respiratory frequency
>30 breaths/min, or lung infiltrates >50%."! In accordance
with this classification, 43 patients were included in the
severe COVID-19 group and 143 in the non-severe (mild or
moderate) group. The possible risk factors evaluated were
age, gender, comorbidities, smoking history, symptoms,
and laboratory parameters during hospitalization. Among
the comorbidities considered were diabetes mellitus (DM),
malignancy, chronic lung disease, hypertension (HT), and
cardiovascular (CV) disease. The symptoms analyzed were
fever, sore throat, headache, dizziness, weakness, myalgia,
cough, shortness of breath, chest pain, palpitations,
anorexia, abdominal pain, diarrhea, decreased sense of smell
and taste, and nasal congestion. The laboratory parameters
examined during hospitalization included neutrophil
count, lymphocyte count, platelet count, creatinine, alanine
aminotransferase (ALT), aspartate aminotransferase (AST),
lactate dehydrogenase (LDH), ferritin, C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), D-dimer,
troponin, and creatine kinase myocardial band (CK-MB).
Comparisons were made between the severe and non-
severe COVID-19 patient groups with respect to age, gender,
smoking history, comorbidities, symptoms, and laboratory
parameters.

Ethical Approval

Approval for the study was granted by the Local Ethics
Committee of the Health Sciences University Konya Training
and Research Hospital (Decision no: 08.05.2020/38-07). In
addition, permission was obtained from the Ministry of Health
on 05/01/2020 (Application no: 2020-04-30T14_23_49). The
study was conducted in accordance with the principles of the
Declaration of Helsinki 2013.

Statistical Analysis

Data obtained in the study were analyzed statistically
using SPSS V22.0 software (IBM Corp., Armonk, NY, USA).
Continuous variables were presented as mean + standard
deviation (SD) values and categorical variables as number
(n) and percentage (%). In the comparisons between the
severe and non-severe COVID-19 patients, the independent
samples t-test was applied to evaluate continuous data and
the chi-square test to evaluate categorical data. Univariate
and multivariate logistic regression analyses were performed
to identify risk factors for severe COVID-19. All variables
with a p value <0.1 on univariate analysis were entered into
forward, stepwise multivariate logistic regression analysis. A
value of < 0.05 was considered statistically significant.
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RESULTS

According to the inclusion criteria (Figure 1), 186 patients
hospitalized for laboratory-confirmed COVID-19 were
included, and 97 (52.2%) were female. The severe COVID-19
group included 43 (23.1%) patients, and the non-severe
COVID-19 group included 143 (76.9%) patients. The patient
outcomes were recorded as recovery in 169 (90.9%) and
death in 17 (9.1%). Comorbidities of the patients were
recorded as 59 (31.7%) with HT, 19 (10.2%) with CV disease,
42 (22.6%) with DM, 18 (9.7%) with chronic lung disease,
and 3 (1.6%) with malignancy. The three most common
symptoms were cough (63.4%), weakness (55.9%), and
anorexia (50.5%). Other symptoms were fever (37.6%), sore
throat (34.9%), dyspnea (29%), headache (25.3%), myalgia
(16.1%), nasal stuffiness (15.6%), loss of smell (14.5%),
palpitations (12.9%), loss of taste (12.4%), dizziness (10.8%),
diarrhea (9.7%), chest pain (8.1%), and abdominal pain
(3.8%). In the examination of the antiviral and antibacterial
treatments administered to patients for COVID-19, all
patients received hydroxychloroquine and azithromycin, 155
(83.3%) received oseltamivir, 64 (34.4%) received favipiravir,
and 8 (4.3%) received lopinavir/ritonavir. The demographic
data and clinical characteristics of all patients with COVID-19

are summarized in Table 1.

204 laboratory-confirmed patients
with COVID-19 were included

18 patients were excluded

5 had hematologic diseases

8 pregnant

5 had a history of thromboembolic events
or using anticoagulant and/or antiaggregant
treatment

186 COVID-19 patients were
included

— —

43 patients with 143 patients with
severe disease non-severe disease

Figure 1. The study population.

No significant difference was determined between the severe
and non-severe COVID-19 groups with respect to gender
(p=0.882). When the two groups were compared in terms of
age, the mean age of the severe patients was significantly
higher than that of the non-severe patients (p=0.001). When
the hemogram parameters were compared, the neutrophil
count was considerably higher in the severe group than in
the non-severe group (p=0.006). Lymphocyte and platelet
counts were significantly lower in the severe versus non-
severe group (p<0.001 and p=0.031, respectively). There was
no significant difference between the two groups in terms
of creatinine (p=0.184). The ALT, AST, and LDH levels were

Table 1. Demographics and clinical characteristics of patients with

COVID-19 (n=186)

Characteristics n (%)
Sex

Male 89 (47.8)
Female 97 (52.2)
Disease severity

Severe 43 (23.1)
Non-severe 143 (76.9)
Outcome

Healing 169 (90.9)
Exitus 17 (9.1)
Comorbidity

Malignancy 3(1.6)
Chronic pulmonary disease 18(9.7)
Cardiovascular disease 19(10.2)
Hypertension 59 (31.7)
Diabetes mellitus 42 (22.6)
Symptoms at admission

Fever 70 (37.6)
Sore throat 65 (34.9)
Headache 47 (25.3)
Dizziness 20(10.8)
Weakness 104 (55.9)
Myalgia 30(16.1)
Cough 118 (63.4)
Dyspnea 54 (29.0)
Chest pain 15 (8.1)
Palpitation 24 (12.9)
Anorexia 94 (50.5)
Abdominal pain 7 (3.8)
Diarrhea 18(9.7)
Loss of smell 27 (14.5)
Loss of taste 23 (12.4)
Nasal stuffiness 29 (15.6)
Treatment

Hydroxychloroquine 186 (100)
Favipiravir 64 (34.4)
Lopinavir/ritonavir 8(4.3)
Oseltamivir 155 (83.3)
Azytromicin 186 (100)

significantly higher in the severe group (p=0.040, p=0.005,
and p=0.038, respectively). The ferritin level was determined
to be significantly higher in the severe group (p=0.008).
No significant difference was observed between the two
groups in terms of ESR (p=0.255). CRP was found to be
significantly higher in the severe group (p<0.001). There was
no significant difference between the two groups in terms of
CK-MB (p=0.197). Troponin and D-dimer were significantly
higher in the severe group than in the non-severe group
(p=0.029 and p=0.002, respectively). The demographic data
and laboratory parameters of the severe and non-severe
patients with COVID-19 are summarized in Table 2.
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Table 2. Demographics and laboratory parameters between severe and non-severe patients with COVID-19

Characteristics (n, %/mean=SD) No:;s1e‘;l3e re Sne::;e P value
Demographics

Age (years) 56.0+14.7 64.9+14.1 0.001
Sex (male) 68 (47.6) 21 (48.8) 0.882
Laboratory parameters

Neutrophils (1800-6980/mm?) 3929+1924 5732+3926 0.006
Lymphocytes (1260-3350/mm3) 17231663 1059+520 <0.001
Platelets (150000-450000/mm?3) 214000+£69953 186814177689 0.031
Creatinine (0.84-1.25 mg/dl) 0.9+0.5 1.2+£1.6 0.184
Alanine aminotransferase (0-50 U/L) 23+16 29421 0.04
Aspartate aminotransferase (0-50 U/L) 29+15 40+24 0.005
Lactate dehydrogenase (0-248 U/L) 273+230 352+153 0.038
Ferritin (18.5-306.5 pg/L) 144+212 4731633 0.008
C reactive protein (0-5 mg/L) 23+34 70+72 <0.001
Erythrocyte sedimentation rate (mm/h) 32423 40429 0.255
D-dimer (0-2 mg/L) 0.5+£0.4 2.0+2.7 0.002
Creatine kinase -MB (0-3.6 U/L) 168 1319 0.197
Troponin (0-60 mg/L) 717 41+94 0.029

Risk Factors for Severe COVID-19

The results of univariate and multivariate logistic regression
analyses associated with severe COVID-19 are shown in
Table 3. In univariate regression analysis, risk factors for
severe COVID-19 were found to be age >65 years and the
presence of chronic pulmonary disease, DM, decreased
lymphocyte count, and elevated levels of AST, LDH, ferritin,
CRP, ESR, D-dimer, CK-MB, and troponin. All the variables
with p-values <0.1 in univariate analysis were entered
into the forward step-wise multivariate logistic regression

analysis. As a result of the multivariate logistic regression
analysis, the risk factors for severe COVID-19 were
determined to be age >65 years (odds ratio (OR)=5.289, 95%
confidence interval (Cl) 1.680-16.651, p=0.004), elevated
levels of LDH (OR=8.521, 95% Cl 2.445-29.702, p=0.001),
ferritin (OR=7.436, 95% Cl 2.171-25.468, p=0.001), D-dimer
(OR=10.076, 95% Cl 2.758-36.813, p<0.001), CK-MB
(OR=5.916, 95% Cl 1.833-19.089, p=0.003), and troponin
(OR=9.201, 95% Cl 11.886-44.888, p=0.006; Table 3).

Table 3. Logistic regression analysis results of risk factors for severe COVID-19 (n=186)

Univariate Analysis

Multivariate Analysis

Variables OR 95% ClI P OR 95% Cl P
Gender (male vs. female) 1.053 0.532-2.082 0.882

Age >65y 3441 1.697-6.978 0.001 5.289 1.680-16.651 0.004
Smoking 1.231 0.371-4.082 0.734

Chronic pulmonary disease 3.040 1.117-8.276 0.030 3.220 0.509-20.388 0214
Diabetes mellitus 2.546 1.206-5.373 0.014 2.136 0.642-7.108 0.216
Cardiovascular disease 1.814 0.642-3.698 0.122

Hypertension 1.348 0.576-4.154 0.461

Lymphocyte count decreased 3.754 1.845-7.640 <0.001 1.388 0.461-4.177 0.560
Creatinine increased 2.560 1.060-6.187 0.037

Alanine aminotransferase increased 1.436 0.476-4.333 0.520

Aspartate aminotransferase increased 3.308 1.316-8.317 0.011 0.599 0.118-3.045 0.537
Lactate dehydrogenase increased 4.389 2.048-9.408 <0.001 8.521 2.445-29.702 0.001
Ferritin increased 8.727 3.868-19.689 <0.001 7.436 2.171-25.468 0.001
C reactive protein increased 6.445 2.941-14.124 <0.001 1.664 0.454-6.102 0.442
Erythrocyte sedimentation rate increased 2.961 1.468-5.974 0.002 2.123 0.714-6.312 0.176
D-dimer 7.200 3.133-16.544 <0.001 10.076 2.758-36.813 <0.001
Creatine kinase myocardial band increased 3.192 1.537-6.629 0.002 5916 1.833-19.089 0.003
Troponin increased 11.023 3.908-31.090 <0.001 9.201 1.886-44.888 0.006
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DISCUSSION

The results of the current study demonstrated that the clinical
features of age >65 years and elevated levels of LDH, ferritin,
D-dimer, CK-MB, and troponin according to laboratory tests
were associated with severe COVID-19. The clinical spectrum of
COVID-19 may vary from asymptomatic to severe; respiratory
failure requiring mechanical ventilation, sepsis, septic shock,
metabolic acidosis, coagulation disorder, and multiorgan failure
may be seen. It is critical to analyze the clinical features of
COVID-19 in different regions and identify risk factors to reduce
severe and critical illness incidence at an early stage.

In light of data from many countries, the elderly population
is known to be at a higher risk of severe consequences of
COVID-19and has the most significant risk of death.”? In a series
of multivariable-adjusted analyses based on COVID-19 patient
cohorts, more severe illness cases have been associated with
advanced age.®' Physiological changes that develop with
aging, such as the disruption of the barrier systems in the skin,
the respiratory system, and the gastrointestinal system, and a
decrease in mucociliary clearance create a predisposition to
infections. The age-related weakening of the immune systems
of elderly patients leads to more severe infections than that
in younger individuals."" Elderly patients have a higher
prevalence of frailty and comorbidity, which reduces their
functional reserve. Furthermore, their capacity and flexibility
against diseases and infections are decreased."” The results of
this study allowed the conclusion that being over the age of
65 years increased the risk of serious COVID-19 5.2-fold.

Previous studies have shown that a high LDH level is a risk
factor for mild patients to progress toward critical illness.I'™
According to a meta-analysis of 3117 hospitalized COVID-19
patients, the mean LDH value of severe patients was 1.54-
fold higher than in non-severe cases.'" High basal LDH levels
were significantly associated with the risk of acute respiratory
distress syndrome (ARDS) and mortality.' According to the
results of the current study, elevated LDH levels increase the
risk of serious COVID-19 8.5-fold. High LDH levels in severe
COVID-19 patients are thought to be associated with lung
damage and tissue damage.l''”]

Many studies have associated elevated serum ferritin levels
with mortality and the development of severe consequences
in COVID-19.' A meta-analysis of 25 studies and 5350 patients
showed that high ferritin is associated with a poor outcome
and ARDS development in COVID-19 patients.' Active ferritin
production occurs during inflammatory diseases. Cytokine-
producing macrophages, which make up most immune cells in
the lung parenchyma, are thought to be responsible for serum
ferritin secretion. In addition, ferritin synthesis can be induced
by many inflammatory stimuli, including cytokines such as IL-6.
20 The results of the current study demonstrated that elevated
ferritin levels increased the risk of serious COVID-19 7.4-fold.

A meta-analysis thatincluded 5872 COVID-19 patients showed
that higher D-dimer concentrations were associated with
severe illness and death in these patients.?"! Another study of

343 hospitalized COVID-19 patients concluded that D-dimer
levels >2.0 ug/mL at hospital admission were an independent
predictor of in-hospital mortality.”? Viral infections are
usually accompanied by an aggressive pro-inflammatory
response and an inadequate anti-inflammatory response.
This can cause the dysfunction of endothelial cells, resulting
in excess thrombin formation. Moreover, severe COVID-19 can
increase blood viscosity and induce thrombosis via a hypoxia-
inducible transcription factor-dependent signaling pathway.
Coagulopathy and even diffuse intravascular coagulation may
develop in some patients due to sepsis.?? The results of the
current study found that a high D-dimer level increased the
risk of severe iliness 10-fold.

COVID-19 is associated with many direct or indirect
cardiovascular complications, such as myocarditis, myocardial
damage, arrhythmia, and venous thromboembolism.?
Troponin and CK-MB have been identified as biomarkers of
cardiac injury. In a study examining 416 cases, the troponin
level was significantly higher in COVID-19 patients who
were followed up in the intensive care unit (ICU) than in
those who were not.?¥ The results of multivariate logistic
regression analysis determined elevated troponin levels
to be an independent risk factor for critical illness.”™ In a
retrospective study conducted with 138 patients, troponin
and CK-MB were significantly higher in all patients requiring
ICU hospitalization, and it was suggested that CK-MB has
predictive value.”® A meta-analysis including 4189 patients
found that troponin and CK-MB were significantly increased
in those with severe illness compared to those with mild
illness.”” In the current study, it was concluded that elevated
troponin increased the risk of serious COVID-19 9.2-fold, and
elevated CK-MB increased the risk 5.9-fold. Different theories
about the cardiac injury mechanism in COVID-19 have been
proposed, and further studies are needed for clarification.

Limitations

This study had some limitations, primarily because the data
of the two groups were not balanced, and the sample size
of the severe group was relatively small. A second limitation
was that no further examination was made to reveal the
relationship between elevated laboratory parameters and
related organ injury. Finally, only the values of the examined
laboratory parameters on presentation were considered, and
the changes in the following days were not evaluated.

CONCLUSION

In this study, which examined possible risk factors for severe
COVID-19, the results showed that age >65 years and elevated
levels of LDH, ferritin, D-dimer, CK-MB, and troponin were
independent risk factors. Clinicians should consider these
potential risk factors for progression to severe illness when
treating COVID-19 patients. The determination of possible
severe patients at early stages will influence the treatments
to be applied and reduce the morbidity and mortality of these
patients.
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Ultrasound-Guided Intermediate Cervical Plexus Block for
Postoperative Analgesia in Patients Undergoing Carotid
Endarterectomy Under General Anesthesia: A Case-Control Study

Genel Anestezi Altinda Karotis Endarterektomi Uygulanan Hastalarda
Postoperatif Analjezi icin Ultrason Esliginde intermediate Servikal Pleksus
Blogu: Vaka Kontrol Calismasi
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Abstract

Aim: The aim of this study is to compare intravenous analgesia
(IVA) and intermediate cervical plexus block (ICPB) in terms of
acute pain scores and opioid consumption in patients undergoing
carotid endarterectomy (CEA) under general anesthesia.

Materials and Method: Following the induction of anesthesia,
dexketoprofen trometamol 50 mg was administered before
the surgical incision, and paracetamol 1 g was given at the end
of the surgery and continued at 6 hour intervals for group IVA.
Whereas, ultrasound-guided intermediate cervical plexus block
was performed in ICPB group. VAS scores, morphine consumption,
length of stay, and patient satisfaction status were compared.

Results: A total of 109 patients (57 in the IVA group and 52 in the
ICPB group) between January 2015 and June 2021 were enrolled.
The mean VAS score after extubation was significantly lower in
the ICPB group (4.1£1.4 vs 1.2+0.8, p=0.005). Total morphine
consumption was found to be significantly lower in the ICPB
group (13.1+4.4 mg vs 3.9+2.4 mg, p<0.001). The hospital stay was
3.1+1.3 days in the IVA group, while it was 2.2+0.9 days in the ICPB
group (p=0.0014). The patients in the ICPB group were found to be
significantly more satisfied (3.4+1.4 vs 1.2+0.8, p<0.001).

Conclusion: Intermediate cervical plexus block provides lower
acute pain scores and lower opioid consumption compared to
intravenous analgesia in patients undergoing CEA under general
anesthesia. In addition, this combined technique shortens the ICU
and hospital length of stay and improves patient satisfaction.

Keywords: Carotid endarterectomy, intermediate cervical plexus
block, analgesia

Oz

Amac: Bu calismanin amaci, genel anestezi altinda karotis
endarterektomi (KEA) uygulanan hastalarda intravendz analjezi (IVA)
ve intermediate servikal pleksus blogunu (ICPB) akut agri skorlari ve
opioid tUketimi agisindan karsilastirmaktir.

Gere¢ ve Yontem: Anestezi indiksiyonunu takiben, Grup [VA'ya
cerrahi kesi oncesi deksketoprofen trometamol 50 mg, operasyon
bitiminde 1 gr parasetamol verildi ve 6 saat arayla devam edildi. ICPB
grubuna ise ultrason esliginde ara servikal pleksus blogu yapildi. VAS
skorlari, morfin tiketimi, hastanede kalis stresi ve hasta memnuniyeti
karsilastirildi.

Bulgular: Ocak 2015 ile Haziran 2021 arasinda toplam 109 hasta (IVA
grubunda 57 ve ICPB grubunda 52) dahil edildi. EkstUbasyon sonrasi
ortalama VAS skoru ICPB grubunda anlamli olarak daha dusukta
(41+£14'% karsi 1,2+0,8, p=0,005). Toplam morfin tiketimi ICPB
grubunda (13,1+£4,4 mg vs 3,9+2,4 mg, p<0,001) anlamli olarak daha
dUsuk bulundu. Hastanede kalis stresi IVA grubunda 3,1+1,3 gtn iken,
ICPB grubunda 2,2+0,9 giindii (p=0,0014). ICPB grubundaki hastalarin
anlamli olarak daha fazla memnun olduklari bulundu (3,4+1,4'e karsi
1,2£0,8, p<0,001).

Sonug: intermediate servikal pleksus blogu, genel anestezi altinda
KEA uygulanan hastalarda, intravendz analjeziye kiyasla daha dustk
akut agn skorlar ve daha dustk opioid tuketimi saglar. Ayrica bu
kombine teknik, yogun bakim ve hastanede kalis stresini kisaltir ve
hasta memnuniyetini artirir.

Anahtar Kelimeler: Karotis endarterektomi, intermediate servikal
pleksus blogu, analjezi
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INTRODUCTION

Carotid endarterectomy (CEA), which was first described by
Eastcott et al. in 1954, continues to be performed frequently.
0 Although carotid artery stenting is an alternative, there
are studies indicating that the rate of periprocedural
stroke is higher? Therefore, it has not completely
replaced endarterectomy. According to current guidelines,
symptomatic internal carotid artery stenosis greater than 50%
and asymptomatic internal carotid artery stenosis greater
than 60% are stated as indications for CEA."

The anesthesia techniques used for CEA are still controversial.
Although general anesthesia and cervical plexus blocks are the
most commonly used methods, their superiority to each other
has not been proven yet. While cervical plexus blocks provide
effective neurological follow-up during surgery, general
anesthesia provides airway safety and ventilation control.[4] In
addition, general anesthesia may be somewhat advantageous
in terms of patient satisfaction.® On the other hand, cervical
plexus blocks may provide effective postoperative analgesia
and stable hemodynamics. However, in almost all of these
comparisons, analgesia was provided with oral and/or
intravenous medications in the general anesthesia groups.

In this context, the aim of this study is to compare intravenous
analgesia and intermediate cervical plexus block (ICPB) in
terms of acute pain scores and opioid consumption in patients
undergoing CEA under general anesthesia. The secondary
objective is to compare length of stay and patient satisfaction.

MATERIAL AND METHOD

Ethics Committee was obtained from Ankara University,
Faculty of Medicine, Clinical Research Ethics Committee
(Date: 09.09.2021, Decision No: 2021/317). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

The records of patients who underwent CEA under general
anesthesia between January 2015 and June 2021 were
evaluated. Patients who could not use patient-controlled
analgesia and could not cooperate for pain assessment were
excluded. In addition, patients whose all data could not be
accessed due to deficiencies in the registration system were
excluded from the study.

The patients were taken to the operating room without any
premedication. In addition to routine anesthesia monitoring,
bispectral index (BIS) and bilateral cerebral near infrared
spectroscopy (NIRS) monitoring was performed. Anesthesia
induction was provided with lidocaine 1 mg/kg, propofol
3 mg/kg, remifentanil 1 pg/kg and rocuronium 0.6 mg/kg.
After tracheal intubation, anesthesia was maintained with
sevoflurane 1-2% and remifentanil 0.1 - 0.2 pg/kg/min to keep
the BIS between 50-60. Invasive radial artery monitoring was
performed in all patients for close hemodynamic follow-up.
Patients were placed in a supine position with the head facing
the opposite side of the surgery.

In intravenous non-opioid analgesia (IVA) group,
dexketoprofen trometamol (Metadem, IE Ulagay-Menarini,
Turkey) 50 mg was administered before the surgical incision,
except for patients with chronic renal failure. In addition,
Paracetamol (Partemol, Vem llac, Ankara, Turkey) 1 g was
given 30 minutes before the end of the surgery and continued
at 6 hour intervals. Whereas, ultrasound-guided intermediate
cervical plexus block was performed in ICPB group, according
to the technique described by Choquet et al.”? The ultrasound
probe was placed in the transverse plane at the level of
the fourth cervical vertebra using GE Vivid T8 portable US
machine (GE Healthcare, Fairfield, CT, USA) with a 3 to 8 MHz
linear probe. Then, a 22 gauge 50 mm needle (Stimuplex
A, B-Braun, Melsungen, Germany) was advanced in-plane
with a posterior approach, from the posterior border of the
sternocleidomastoid muscle to the posterior cervical space.
After hydrodissection to test the appropriate injection site,
10 mL of 0.025% bupivacaine was injected under ultrasound
control. 5 mL of the same local anesthetic solution was injected
in the same plane while the needle was withdrawn (Figure 1).
Finally, the last 5 mL was injected into the subcutaneous tissue
at the posterior border of the sternocleidomastoid muscle.

Figure 1. Transverse axis sonogram of the lateral side of the neck at the level
of the fourth cervical vertebra. The yellow area shows the local anesthetic
infiltrated area for ICPB. CA: carotid artery; 1JV: internal jugular vein; SCM:
sternocleidomastoid muscle.

After the surgery, the patients were extubated and transferred
to the cardiovascular surgery intensive care unit (ICU) for close
follow-up. Patient-controlled analgesia was set as a 1 mg bolus of
intravenous morphine and a five-minute lock out time without a
continuous rate. Visual Analogue Scale (VAS) from 0 to 10 (0=no
pain and 10=the worst pain imaginable), which was explained
to the patients before surgery, was used for self-assessment
of postoperative pain. Morphine requirement and VAS scores
were recorded every 15 minutes for the first four hours after
surgery. Then, 30-minute follow-ups were taken. Patients with
a VAS score below 4 and who were deemed appropriate by the
surgical team to go to ward were transferred. Patient satisfaction
status was measured on a 5-point scale before discharge (1, very
satisfied; 2, satisfied; 3, average; 4, poor; 5, very poor).
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Statistics

In the analyzes performed using IBM SPSS 20.0 software,
the distribution of the data was evaluated with the
Kolmogorov-Smirnov test. Normally distributed variables
were compared using Student's t-test, while non-normally
distributed variables were evaluated with Mann-Whitney
U-test. Intergroup categorical data were compared using
the Pearson chi-square test. Variables specified as mean +
SD, if indicated. P values of less than 0.05 were regarded as
statistically significant.

RESULTS

A total of 109 patients, 57 in the IVA group and 52 in the
ICPB group, were enrolled. There was no difference between
groups in terms of demographic data. Surgical sides were also
similar between the groups (p=0.17). The duration of surgery
was 136+31 minutes in the IVA group, while it was 144+34
minutes in the ICPB group (p=0.31) (Table 1).

Table 1. Demographic and surgical data

IVA (n: 57) IcPB(n:52) B

Age, y, mean+SD 67.1+7.3 65.8+8.5 0.52
Sex (M/F), n 33/24 31/21 0.36
fnoe%g‘;ss index, kg/m’, 23.6+3.2 24.142.9 047
ASA 11/ 11, n (%) 24 (42.1)/33 (57.9) 18(34.6)/34 (65.4) 0.41
Comorbidities, n (%)

Hypertension 46 (80.7) 43 (82.6) 0.51

Diabetes mellitus 15 (26.3) 12 (23) 0.32

Coronary artery disease 18 (31.5) 16 (30.7) 0.44

COPD 7(12.2) 6(11.5) 0.39

Chronic renal failure 5(8.7) 4 (7.6) 0.27
Side of surgery (L/R), n 30/27 28/24 0.37
Duration of surgery (min), 136431 144434 031

mean+SD

IVA: intravenous analgesia; ICPB: intermediate cervical plexus block; COPD: chronic obstructive
pulmonary disease.

The mean VAS score after extubation was significantly
lower in the ICPB group (4.1£1.4 vs 1.2+0.8, p=0.005). In
addition, VAS scores at the first, second and sixth hours were
significantly lower in the ICPB group than in the IVA group.
On the other hand, there was no difference between VAS
scores after 24 hours (1.4+0.4 vs 0.7%0.3, p=0.134). Moreover,
total morphine consumption was found to be significantly
lower in the ICPB group (13.1£4.4 mg vs 3.9+2.4 mg, p<0.001)
(Table 2).

While the length of stay in the ICU was 5.7+1.9 hours in the
IVA group, it was 2.4+1.1 hours in the ICPB group (p<0.001).
Similarly, the hospital stay was 3.1£1.3 days in the IVA group,
while it was 2.2+0.9 days in the ICPB group (p=0.0014).
Furthermore, considering the patient satisfaction score, the
patients in the ICPB group were found to be significantly more
satisfied (3.4+1.4 vs 1.2+0.8, p<0.001) (Table 3).

Table 2. Visual analog scale (VAS) scores [0-10], total morphine

consumption (mg)

IVA ICPB ]

(n:57) (n:52) value

VAS scores, mean+SD
After extubation 41+£14 1.2+0.8 0.005
1**hour 3.8+1.1 0.9+0.6 0.004
2" hour 37£1.6 1.0+0.6 0.004
6" hour 3.1£2.1 1.1£0.5 0.006
24 hour 14+04 0.7+0.3 0.134
Total morphine consumption (mg), mean+SD 13.1+4.4 3.9+2.4 <0.001

IVA: intravenous analgesia; ICPB: intermediate cervical plexus block; VAS: visual analog scale.

Table 3. Length of ICU and hospital stay, and patient satisfaction scores

IVA (n:57) ICPB(n:52) pvalue
Lpcljol St 57419 24511 <0001
Irf:grfiscg hospital stay (day), 3.1+1.3 2.2+0.9 0.014
rF:j\;zaennit—sslajtisfaction score (1-5), 34414 o < 0.001

IVA: intravenous analgesia; ICPB: intermediate cervical plexus block; ICU: intensive care unit.

DISCUSSION

ICPB resulted in lower acute pain scores and lower opioid
consumption compared to intravenous analgesia in patients
undergoing CEA under general anesthesia. In addition, ICPB
provided shorter intensive care and hospital stays and higher
patient satisfaction.

CEA continues to be practiced frequently, but there are
uncertainties regarding the superiority of anesthesia techniques
applied for this surgery.® Although regional techniques come
to the fore, general anesthesia is also frequently applied due
to the preferences of both the physicians and the patients.”’
After the GALA trial, which could not find a difference between
local anesthesia and general anesthesia, many studies have
been carried out on this subject." Cervical plexus blocks have
become popular and applied by anesthesiologists frequently.
Hasde et al. stated that there was no difference between
regional anesthesia and general anesthesia in terms of mortality
and cerebral complications in CEA. On the other hand, they
emphasized that regional anesthesia is more advantageous in
terms of hemodynamic stabilization, postoperative pulmonary
complications and length of hospital stay. In addition, Kim JW
et al. determined that since awake neurological monitoring can
be performed under regional anesthesia, it reduces the rate of
shunt usage, and also shortens operation time and the length
of hospital stay.'” However, the general anesthesia methods
used in all these studies are not standard and show differences.
These differences may be important in terms of hemodynamics
and postoperative outcomes. There are also deficiencies
in techniques used for effective pain control, which have a
serious impact on perioperative complications. Therefore,
in order to demonstrate an enhanced general anesthesia
technique, we aimed to reveal the difference of regional block
used in combination for analgesia in patients who underwent
standardized general anesthesia for CEA.
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A wide range of nerve blocks are used for the treatment
of acute pain in anesthesia practice. The effectiveness
of nerve blockades applied in combination in patients
undergoing general anesthesia has been demonstrated. It
is recommended to be applied because it both contributes
to a more balanced anesthesia and provides a serious
reduction in acute pain scores."” In recent years, especially
USG guided deep, intermediate or superficial cervical plexus
blocks has been widely used for CEA. Alilet et al. compared
the efficacy of superficial and intermediate cervical plexus
blocks for CEA, but could not find a significant difference
between these two techniques.'"™ Whereas, Kavakli et
al. stated that ultrasound-guided combined deep and
superficial cervical plexus block resulted in less additional
analgesic use and lower pain scores compared to the ICPB.
031 Samanta et al. applied this blockade, which is used for
regional anesthesia, as a combination therapy in a patient
who underwent CEA under general anesthesia and noted
that they encountered a better hemodynamic response and
improved postoperative outcome. Based on this, we used
ICPB as a combination therapy in patients undergoing CEA
under general anesthesia.

Acute pain is one of the most important factors affecting
hemodynamics and patient comfort after CEA. Opioids are
often used in the treatment to avoid any complications
caused by pain. Even when ultrasound did not enter
anesthesia practice that much, cervical block was used using
the landmark technique to reduce opioid consumption.
Messner et al. demonstrated that superficial cervical plexus
block with the landmark technique decreased opioid
consumption in patients who underwent CEA under general
anesthesia in 2006.""" In fact, Cherprenet et al. stated that
even local anesthetic wound infiltration before closure
reduces opioid consumption and decreases pain scores.!'®
In a more recent study, Do et al. mentioned that ultrasound-
guided cervical plexus block leads to both a more stable
hemodynamic and lower pain scores compared to general
anesthesia.l" As expected, in our study, patients who had
ICPB in addition to general anesthesia presented with lower
acute pain scores and reduced opioid consumption. Based
on this, we think that it would be more appropriate to review
the standardization of general anesthesia technics for CEA
in the literature and to make comparisons accordingly.

The effective use of health resources is very important in
today's medicine, as it has become a current issue again
during the pandemic period. Shortening the length of
stay of patients in intensive care or hospital is one of the
most important parts of this perspective. There are studies
indicating that the anesthesia technique used for CEA is
a feature that makes difference in terms of hospital stay.
Lobo et al. stated shorter length of stay in patients who
underwent locoregional anesthesia when compared with
general anesthesia.?” In line with this data, Girer et al.
mentioned that the duration of hospitalization is shorter
in surgery completed under local anesthesia.”” However, it

is controversial how general anesthesia is standardized in
these studies. In our study, we found that the addition of
ICPB shortened the hospital stay in patients who underwent
general anesthesia. Therefore, we think that it should be
kept in mind that effective analgesia methods are effective
on this period. In addition, it is known that the patient
satisfaction is higher than regional anesthesia in patients
who underwent CEA under general anesthesia.?? Qur
study, in which both groups were under general anesthesia,
revealed that the addition of ICPB further increased patient
satisfaction.

This study has some limitations. First, randomization could
not be done because the study plan was retrospective.
Second, the sociocultural and educational levels of the
patients may have created a difference in the perception
of pain, but no record was kept for this subject. Third,
postoperative complications and the long term results
of the applied techniques on the patients could not be
examined. It can be described as a deficiency in order to
reveal the effects of nerve blocks on chronic pain. Better
planned and large-scale studies are needed to reveal the
effectiveness and differences of anesthesia and analgesia
methods applied in patients who have undergone carotid
endarterectomy.

CONCLUSION

Intermediate cervical plexus block provides lower acute
pain scores and lower opioid consumption compared to
intravenous analgesia in patients undergoing CEA under
general anesthesia. In addition, this combined technique
shortens the ICU and hospital length of stay and improves
patient satisfaction. Better standardized studies are needed
to reveal the effect of anesthesia techniques on CEA
outcomes..
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Abstract

Aim: The course of COVID-19 infection due to SARS-CoV-2 is manifested
by viral replication in the upper respiratory tract with or without lung
involvement and extrapulmonary systemic hyperinflammation syndrome.
Because it has a wide clinical spectrum ranging from asymptomatic cases to
multiorgan failure, early identification of prognostic biomarkers is crucial to
distinguish patients at risk of developing more serious disease. Our aim is to
investigate the relationship between the C-reactive protein to albumin ratio
(CAR), a biomarker which has both prognostic and diagnostic importance,
and COVID-19 infection.

Material and Method: Between 1 June 2021 and 1 September 2021, 215
patients who were followed up in the pandemic service and intensive care unit
for COVID-19 pneumonia were retrospectively analyzed. The demographic
and routine laboratory data of the patients and the parameters accepted as
new inflammatory biomarkers such as neutrophil to lymphocyte ratio (NLR),
platelet to lymphocyte ratio (PLR) lymphocyte to monocyte ratio (LMR), and
CAR were compared between the patient groups in the service and intensive
care unit, and the groups of patients who died and were discharged.

Results: A total of 205 patients with a diagnosis of COVID-19 pneumonia,
113 (55.1%) male and 92 (44.9%) female, were included in the study. When
CAR, known as a new inflammatory biomarker, was compared between
both groups, it was found to be statistically significantly higher in patients
hospitalized in the intensive care unit (p<0.001). In addition, this biomarker
was shown to be significantly associated with mortality (p=0.001). The
presence of Hypertension (HT) and malignancy was found to be statistically
significant in terms of the risk of hospitalization and mortality in the intensive
care unit (p<0.001, p<0.001, respectively).

Conclusion: The CAR can be a reliable, inexpensive and easily accessible
parameter that can be used both in clinical classification and in determining
the prognosis in COVID-19 infection causing the pandemic.

Keywords: C-reactive protein, albumin, CAR, COVID-19, prognosis

Oz

Amag: SARS-CoV-2'ye bagl gelisen COVID-19 enfeksiyonun seyri, akciger
tutulumu olan veya olmayan Ust solunum yollarinda virs ¢cogalmasi ve
ekstrapulmoner sistemik hiperinflamasyon sendromu ile kendini gosterir.
Asemptomatik vakalardan multiorgan yetmezligine kadar degisen genis
bir klinik yelpazeye sahip oldugundan, prognostik biyobelirteclerin erken
tanimlanmasi, daha ciddi hastalik gelistirme riski olan hastalari ayirt etmek
icin cok 6nemlidir. Amacimiz, hem prognostik hemde diagnostik dnemi
olan C-reaktif protein albumin orani (CAR) adli biyobelirtecin, COVID-19
enfeksiyonu ile iliskisini arastirmaktir.

Gereg ve Yontem: 1 Haziran 2021-1 Eyltl 2021 tarihleri arasinda pandemi
servisi ve yogun bakim Unitesinde COVID-19 pnémonisi nedeniyle takip
edilmis 215 hasta retrospektif olarak incelendi. Hastalarin demografik ve rutin
laboratuvar verileri ile notrofil lenfosit orani (NLR), platelet lenfosit orani (PLR),
lenfosit monosit orani (LMR) ve CAR gibi yeni inflamatuar biyobelirtecler
olarak kabul edilen parametreler, servis ve yogun bakimda yatan hasta
gruplari ile exitus ve taburcu olan hasta gruplarr arasinda karsilastirildi.

Bulgular: Calismaya 113 (% 55.1)'U erkek, 92 (% 44.9)'si kadin olmak Uzere
toplam 205 COVID-19 pnomoni tanili hasta dahil edildi. Yeni inflamatuar
biyobelirte¢ olarak bilinen CAR, heriki grup arasinda karsilastirildiginda, yogun
bakimda yatan hastalarda istatiksel olarak anlamli yiksek bulundu (p<0.001).
Ayrica bu biyobelirtecin mortalite ile anlamli iliskili oldugu gosterildi
(p=0.001).Yogun bakim yatis ve mortalite riski agisindan Hipertansiyon
(HT) ve malignite varligi istatiksel olarak anlamli bulundu (sirasiyla; p<0.001,
p<0.001).

Sonug: CAR, pandemiye neden olan COVID-19 enfeksiyonunda hem klinik
siniflamada hemde prognozu belirlemede kullanilabilecek gvenilir, ucuz ve
kolay ulasilabilir bir parametre olabilir.
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INTRODUCTION

SARS-CoV-2 was defined as a viral pneumonia agent which
was first seen in China on December 31, 2019.!" This virus,
which later spread all over the world, caused a global
pandemic. The clinical picture caused by this virus ranges
from asymptomatic cases to acute respiratory failure, diffuse
intravascular coagulopathy, septic shock and multiorgan
failure? Therefore, early identification of prognostic
biomarkers is crucial to distinguish patients at risk of
developing more serious disease.

The course of viral infection is manifested by viral replication in
the upper respiratory tract with or without lung involvement
and an extrapulmonary systemic hyperinflammation
syndrome.® A cytokine storm characterized by significant
elevations of interleukin- (IL-) 2, IL-6, tumor necrosis factor-a,
C-reactive protein (CRP), ferritin, d-dimer, and low level of
albumin is observed usually during the advanced stages of
infection in patients who develop this abnormal inflammatory
response.*l

C-reactive protein to albumin ratio (CAR) is a newly defined
systemic inflammatory marker that combines both CRP
(positive acute phase reactant) and albumin (negative
acute phase reactant) levels. In various studies, it has
been emphasized that CAR can be a biomarker with both
prognostic and diagnostic importance in different diseases,
including COVID-19.7 In this study we aimed to investigate
the relationship between COVID-19 infection and CAR and
make a scientific contribution to the studies on this topic.

MATERIAL AND METHOD

Ethics committee approval for this study was obtained for this
study (Approval Number: HRU/21.10.18 and Approval Date:
24.05.2021). A written informed consent was obtained from
each participant. The study was conducted in accordance with
the principles of the Declaration of Helsinki.

215 patients, who were followed up in the pandemic
service and intensive care unit for COVID-19 pneumonia
between 1 June 2021 and 1 September 2021, were
retrospectively analyzed. Patients over the age of 18,
patients with pneumonic infiltration on chest X-ray or Chest
computed tomography (CT), patients without evidence
of active inflammation due to different organs, patients
with biochemical and hematological blood tests taken
before treatment on the first day of hospitalization, and
patients with positive COVID-19 PCR result were included
in this study. Patients under the age of 18, patients without
radiological pneumonic infiltration, and patients without
laboratory data on the first day of hospitalization (ten
patients) were not included in the study. In the end, a total
of two hundred and five (205) patients were included in
this study. Demographic and laboratory information of the
patients were obtained from the recorded data. Age, gender,
comorbidities, hospitalization location, clinical status after

treatment, biochemical and hematological laboratory data
of all patients were recorded. While 27 patients given 10-
15 It/min Oz with a reservoir (non-rebreathing) mask, with
oxygen saturation (SO2) <90%, respiratory rate/min >30 and/
or bilateral diffuse infiltration in Chest CT were followed in
the intensive care unit, the remaining 178 patients were
followed up in the service. Patients were divided into two
groups according to the location of hospitalization as
service and intensive care unit. Complete blood count was
evaluated with an automated blood cell counter (Coulter
LH, 780 Hematology Analyzer, Beckman Coulter Corp, Hileh,
Florida) and the ratio of neutrophil to lymphocyte count was
calculated as NLR, the ratio of lymphocyte to monocyte count
was calculated as LMR, and theratio of platelet to lymphocyte
count was calculated as PLR. The level of albumin and CRP
was measured using the Roche Diagonistics Cobas 8000 ¢502
analyzer and CAR (mg/g) was calculated as the ratio of CRP to
level of albumin. Demographic and routine laboratory data
and parameters accepted as new inflammatory biomarkers
such as NLR, PLR, LMR and CAR were compared between two
groups. Besides, the patients were divided into two different
groups, as discharged and exitus, according to their clinical
status. Laboratory data and comorbidities were compared to
determine the mortality risk.

Statistical Analysis

Descriptive statistics are presented as meanzstandard
deviation or median (25-75 quartile range). The Kolmogorov-
Smirnov test was used to determine whether the data were
normally distributed. Student's t test was used to compare
normally distributed data, and Mann-Whitney U test was used
to compare not normally distributed data. Cut-off values were
determined using ROC curve analysis to predict ICU admission
and mortality according to level of CAR. Statistical significance
level was accepted as p <0.05.

RESULTS

A total of 205 patients, including 113 (55.1%) male and
92 (44.9%) female patients, with a diagnosis of COVID-19
pneumonia were included in the study. While 86.8% (178)
of these patients were followed in the service, 13.2% (27)
were followed in the intensive care unit. 184 patients were
discharged with recovery and 21 patients died.

Demographic and laboratory data of the patients are shown
in Table 1. All data were compared between two groups.
Compared to those followed in the service, patients followed in
theintensive care unit had a statistically significant higher male
sex ratio and the age (p=0.003, p=0.008, respectively). There
were statistical differences in serum albumin, CRP, White blood
cell (WBC), neutrophil, lymphocyte, lactate dehydrogenase
(LDH), aspartate aminotransferase (AST) values between two
groups. Lymphopenia, hypoalbuminemia, leukocytosis, and
the high level of NLR and PLR were more significant in patients
who were followed in the intensive care unit.



iclal Hocanli, C-Reactive Protein to Albumin Ratio and COVID-19

268

When CAR, known as the new inflammatory biomarker, was
compared between two groups, it was found to be statistically
significantly higher in patients hospitalized in the intensive
care unit (p<0.001) (Table 1). Besides, a significant relationship
was shown between this biomarker and mortality (Table 2).

Table 1. Demographic and laboratory data of patients followed for Covid
19 pneumonia

Service Intense care unit P
(n=178) (n=27)
Age, years 53.5 (34.7-87.0) 73.0 (63.0-84.0) 0.008
Gender, F/M 87/91 5/22 0.003
Urea, mg/dl 29.9 (23.5-39.4) 78.0 (35.3-100.0)  <0.001
Creatine, mg/dl 0.7 (0.8-1.0) 0.9 (0.8-1.8) 0.001
Albumin, mg/dl 4.2+0.5 3.4+0.5 <0.001
AST, U/dL 29.0 (24.0-38.7) 44.0 (25.0-63.0) 0.028
ALT, U/dL 27.0 (20.0-38.2) 29.0 (18.0-53.0) 0.975
LDH, U/L 239.5(188.0-309.7) 385.0(188.0-563.0) 0.021
Sodium, mg/dl 138.9+£3.8 138.7£7.4 0.873
Potassium, mg/dl 4.1+0.7 43+0.9 0.101
CRP, mg/dl 9.2 (2.7-45.0) 59.9 (48.1-131.7)  <0.001
WBC, x10%/mL 5.6 (4.5-7.8) 9.2 (5.0-12.0) 0.005
Neutrophil, x10°/mL 3.5(2.5-5.4) 79(3.9-10.2) <0.001
Lymphocyte, x10°/mL 1.4 (0.8-1.9) 0.6 (0.5-1.1) <0.001
Monocyte, x10*/mL 0.5 (0.3-0.6) 0.6 (0.2-0.7) 0.902
Platelet, x10°/mL 205.5(170.2-256.7) 166.0(131.0-307.0) 0.239
MCV, fL 79.2+£16.3 85.3+7.5 0.136
MPV, fL 10.4 (9.6-11.0) 10.5(10.0-11.0) 0.334
RDW, % 12.8(12.2-13.7) 18.6 (12.9-47.6)  <0.001
NLR 2.6 (1.6-4.8) 10.2 (3.8-15.8) <0.001
PLR 155.7 (105.1-214.5) 284.1 (138.3-472.9) <0.001
LMR 2.5(1.6-3.9) 1.6 (1.0-4.0) 0.115
CAR 2.1(0.6-11.0) 20.3 (13.3-38.7) <0.001

ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH, lactat dehydrogenase; CRP,
C-reactive protein; WBC, white blood cell; MCV, mean corpuscular volume; MPV, mean platelet
volume; RDW, red cell distribution width; NLR, Neutrophil to lymphocyte ratio; PLR, platelet to
lymphocyte ratio; LMR, lymphocyte to monocyte ratio; CAR, C reactive protein to albumin ratio.

Table 2. Comparison of laboratory data according to clinical status after
treatment

Discharged (n=184) Exitus (n=21) P

Urea, mg/dl 31.0 (21.5-40.2) 87.7 (64.2-106.5)  <0.001
Creatine, mg/dl 0.8 (0.7-1.0) 1.2(0.8-1.2) <0.001
Albumin, mg/dl 4.2+0.5 3.3+0.3 <0.001
AST, U/dL 29.0 (24.0- 34.0) 37.0 (20.5 -64.0) 0.178
ALT, U/dL 27.0 (20.0-37.5) 26.8 (15.0-15.0) 0.513
LDH, U/L 241.0(188.0-316.2)  303.0(11.0-612.5)  0.200
Sodium, mg/dl 138.7+£3.8 140.0£7.9 0.490
Potassium, mg/dl 4.1+0.7 44+1.0 0.034
CRP, mg/dl 10.0 (2.9-49.7) 86.5(49.5-179.5)  <0.001
WBC, x10%*/mL 5.6 (4.4-7.4) 11.0 (6.5-13.7) <0.001
Neutrophil, x1 0%/mL 3.5(2.5-5.2) 9.9(5.4-10.9) <0.001
Lymphocyte, x10°/mL 1.3 (0.8-1.9) 0.6 (0.4-1.0) <0.001
Monocyte, x10°/mL 0.4 (0.3-0.6) 0.6 (0.2-0.7) 0.921

Platelet, x10*/mL 205.0 (169.0-256.2) 227.0(137.5-317.0) 0.986
MCV, fL 79.4+£16.4 85.3+7.5 0.155
MPV, fL 10.4 (9.7-11.0) 10.5(10.0-11.0) 0.372
RDW, % 12.8(12.2-13.7) 41.1(13.1-48.7) <0.001
NLR 2.7 (1.6-4.8) 12.7 (7.0-20.8) 0.001

PLR 155.7 (105.1-217.8) 335.0(172.9-548.4) 0.001

LMR 2.5(1.6-3.9) 1.6 (1.0-4.0) 0.109
CAR 2.2(0.6-11.7) 22.7 (13.7-57.4) 0.001

ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH, lactat dehydrogenase; CRP,
C-reactive protein; WBC, white blood cell; MCV, mean corpuscular volume; MPV, mean platelet
volume; RDW, red cell distribution width; NLR, Neutrophil to lymphocyte ratio; PLR, platelet to
lymphocyte ratio; LMR, lymphocyte to monocyte ratio; CAR, C reactive protein to albumin ratio.

The comorbidities of the patients included in the study
are shown in Table 3. Presence of hypertension (HT)
and malignancy were found to be statistically significant
factors in terms of hospitalization at intensive care unit and
mortality.

Table 3. Comparison of comorbidities with hospitalization and mortality

status

DM HT CAD Asthma COPD Malignancy

Patient location

Service (n=178) 17 14 8 7 3 0

I(ES;;;VG care unit 4 8 2 1 5 5

P 0.401 0.001 0.513 0954 0.072 <0.001
Mortality status

Discharge (n=184) 17 14 8 7 3 0

Exitus (n=21) 4 8 2 1 2 2

P 0.160 <0.001 0.297 0.830 0.026 <0.001

DM; Diabetes Mellitus, HT; Hypertension, CAD; Coronary Artery Disease, COPD; Chronic Obstructive
Pulmonary Disease

ROC curve analysis was performed to determine the cut-off
values of CAR in predicting the hospitalization at intensive
care unit and mortality. The optimal cut-off value of CAR for
intensive care admission was determined as = 12.6% with a
sensitivity of 81% and a specificity of 79% (Figure 1). On the
other hand, the optimal cut-off value of CAR for mortality was
found as = 13.9 with a sensitivity and specificity of 76% and
81, respectively (Figure 2).
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Figure 1. ROC curve of CAR level for predicting ICU admissions
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Figure 2. ROC curve of CAR levels for predicting mortality

DISCUSSION

As a result of our study, we found that CAR is a significant
prognostic parameter in estimating the risk of intensive care
unit admission and mortality due to COVID-19 infection, and
that HT and malignancy are important comorbidities that
affect the prognosis.

The clinical manifestation of COVID-19 infection is generally
mild. However, patients may sometimes rapidly develop an
acute respiratory failure, diffuse intravascular coagulopathy,
septic shock which may result in mortality. Age, gender, and
comorbidities (HT, Diabetes mellitus (DM), Coronary Arterial
Disease (CAD), chronic lung diseases, malignancies, etc.) are
among the most important factors affecting the prognosis in
COVID-19 patients. In many studies, advanced age and male
gender predominance and accompanying comorbidities
such as DM, HT, CAD, and malignancy have been observed in
patients with severe PCR (+) COVID-19 diagnosis.*'3! Similar
to the literature data, the patients followed in the intensive
care unit were older and mostly male in our study and the
mortality risk was statistically significantly higher, especially in
those with a history of HT and malignancy.

Hematological and biochemical parameters are of great
importance in the evaluation of clinical picture of patients
with COVID-19 diagnosis. While the severity of patient
clinic is generally in a positive correlation with increases in
leukocyte and neutrophil counts, and the level of LDH, AST,
and alanine aminotransferase (ALT); it has been observed that
there is a negative correlation with a decrease in lymphocyte
and eosinophil counts.""' In our current study, we found a

significant difference in terms of leukocytosis, neutrophilia,
lymphopenia, high LDH and AST levels in patients followed-
up in the intensive care unit compared to those hospitalized
in the service.

CRP has been used as a systemic marker for tissue damage,
infection, and inflammation since it was first defined as an
acute phase protein." Various studies reported that the
level of CRP is an independent predictor for severe COVID-19
infection, malignancies, neurological and cardiac diseases.!"*™
The concentration of albumin is negatively related to systemic
inflammatory response which is caused by down-regulation
of hepatic synthesis due to the increased catabolism and
cytokines such as TNF-a.2% Systemic inflammation due to
viral infections, including COVID-19 infection, might cause a
decrease in the level of albumin. In a recent study, low serum
albumin levels were found to be significantly related with
worsened clinical status and longer hospital stay in COVID-19
patients.? However, albumin might not be a specific
parameter alone in determining the inflammation since low
albumin levels may develop due to reasons such as advanced
age and nutritional deficiencies. In our study, we found that
high CRP and low albumin levels were statistically significant
in patients who were followed in the intensive care unit and
were exitus. We think that the CRP and albumin levels of the
patients are important in terms of determining inflammation,
since these are the results of the examinations obtained within
the first 24 hours of hospitalization.

The scientific community is in urgent need of reliable, new
biomarkers of COVID-19 disease progression to classify
high-risk patients. The CRP to albumin ratio (CAR), which is
considered as a new inflammatory biomarker, reflects the
balanced relationship between the severity of inflammatory
reactions and immune status more accurately. In literature,
it has been stated that CAR is an important biomarker that
can be used in clinical follow-up and prognosis prediction
for different malignancies, cardiac, neurological, and
systemic inflammatory diseases.?*?! In recent studies, it has
been emphasized that CAR may be a promising prognostic
biomarker for risk stratification and clinical management of
patients with severe COVID-19 and can be an early predictor
of disease progression.?*?! n this study, we assumed that
CAR alone can be a stronger prognostic parameter than CRP
and albumin in predicting clinical severity and mortality
in hospitalized patients with a diagnosis of COVID 19. We
determined that the level of serum CAR, both in patients who
are hospitalized in the intensive care unit and who died after
treatment due to COVID-19 infection, was significantly higher
than patients who were followed-up in service and who were
alive. Besides, we predicted the risk of hospitalization and
death in the intensive care unit in ROC analysis with high
sensitivity and specificity in the presence of increased CAR
levels in patients with a diagnosis of COVID-19.

The limitations of this study include its single-center and

retrospective design, exclusion of patients with mild clinical
course with PCR(+) and no lung involvement on Chest CT
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due to hospitalization and lack of recorded laboratory data,
and inclusion of patients with malignancies and chronic
comorbidities that may affect the inflammatory response.

CONCLUSION

The CARis a new biomarker that has been widely used because
of its diagnostic and prognostic importance in different
clinical pathologies. We can conclude that this biomarker is a
reliable, inexpensive, and easily accessible parameter that can
be used to determine the clinical classification and prognosis
of COVID-19 infection.
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Abstract

Aim: One of the most common neurologic symptoms
observed in COVID-19 is headache. The pathogenesis of this
headache is still not clearly defined. In our study, we aimed
to reveal the relationship between headache observed in
patients with COVID-19 and the C-reactive protein CRP/
lymphocyte ratio, an indicator of inflammation.

Material and Method: The demographic, clinical, and
laboratory characteristics of patients followed up with
a diagnosis of COVID-19 were recorded. The clinical and
laboratory findings of patients with and without headache
were compared.

Results: A total of 106 patients were included in the study.
The mean age of all patients was 60.81+15.03 years and
50.9% were male. The mean age of the patient group with
headache (57.77+15.42 years) was significantly lower than
the mean age of the group without headache (64.22+13.95
years) (p=0.027). The smoking rate was also higher in
this group (p=0.003). Smell and taste disorders were also
found to be significantly higher in patients with headache
compared with patients without headache (p=0.003). When
the groups were compared in terms of the CRP/lymphocyte
ratio, no significant difference was found (p<0.05).

Conclusion: Our study is important in that it is the first
to examine the CRP/lymphocyte ratio in patients with
headache. It can be a guide for future studies with larger
patient groups.

Keywords: COVID-19, SARS-CoV-2 infection, headache,
C-reactive protein, inflammation, CRP/lymphocyte ratio

Oz

Amac: COVID-19da izlenen en sik noérolojik semptomlardan
birisi bas agrisidir. Bu bas agrisinin patogenezi halen net olarak
tanimlanamamustir. Calismamizda COVID-19 enfeksiyonunda
izlenen bas agrisinin bir enflamasyon gostergesi olan CRP/
Lenfosit orant ile iliskisini ortaya koymayi amacladik.

Gere¢ ve Yontem: COVID-19 tanisi ile izlenen hastalarin
demografik, klinik ve laboratuvar 6zellikleri kaydedildi. Bas
agrnisi olan ve olmayan hastalarin klinik ve laboratuvar bulgular
karsilastirildi.

Bulgular: Calismaya toplam 106 hasta dahil edildi. Tam
hastalarin yas ortalamasi 60.81 (+ 15.03) ve %50.9'u erkekti.
Bas agrisi olan hasta grubun yas ortalamasi (57.77+£15.42) bas
agnisi olmayan grubun yas ortalamasina (64.22+13.95) gore
anlamli dtstk bulundu (p=0.027). Bu grupta sigara kullanma
orani da yUksekti (p=0.003). Yine bas agrisi olanlarda koku ve tat
alma bozuklugu semptomu bas agrisi olmayan hastalara gére
anlamlioranda ytksek bulundu (P=0.003). Gruplar CRP/Lenfosit
orani agisindan karsilastinldiginda anlaml fark saptanmadi
(p<0.05).

Sonug: Calismamiz bas agrisi olan hastalarda CRP/Lenfosit
oranini irdeleyen ilk calisma olmasi bakimindan énemlidir.
Daha buyUk hasta gruplariile yapilacak ileriye déntk calismalar
icin yol gosterici olabilir.

Anahtar Kelimeler: COVID-19, SARS-CoV-2 Enfeksiyonu, Bas
agrisi, C-Reactive Protein, inflamasyon, CRP/Lenfosit Orani
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) was defined as a
global pandemic by the World Health Organization (WHO)
in early March 2020. It has been demonstrated that the novel
coronavirus, which is a single-stranded RNA virus, is primarily
effective on the lungs, but can also affect multisystems,
especially the renal, hematologic, and neurologic systems.

Headache is one of the common neurologic manifestations
observed in patients with COVID-19, and it has been shown
to occur at rates of 6.7% to 40%.[1, 2] The pathogenesis of
headache observed in COVID-19 has not been fully explained.
The first possibility may be that severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) directly invades the
trigeminal nerve endings in the nasal cavity.[3] This situation
has been associated with angiotensin-converting enzyme
2 (ACE2) expression in neurons.[4] The second possibility is
trigeminovascular activation based on vascular pathogenesis
with the participation of endothelial cells known to have
ACE2 expression. Another possible mechanism is related to
proinflammatory mediators and cytokines released due to the
virus.[3]

The S1 subset of the SARS-CoV-2 surface spike protein binds to
the ACE2 receptor, triggering the production of angiotensin-1.
ACE then converts angiotensin-1 to angiotensin-2, which
binds to the angiotensin receptor and raises endothelin-1 (ET-
1) levels. This results in a diffuse inflammatory response with
the release of pro-inflammatory cytokines and interleukins (IL).
[5, 6] Large-scale unregulated production of ILs, particularly
IL-6, activate multiple pathways. They increase the production
of acute-phase reactants such as C-reactive protein (CRP)
and the mobilization of neutrophils.[7] Thus, together with
stress-induced neutrophilia, relative lymphopenia seen in
severe manifestations of SARS-CoV2 infection develops.[8-
10] This indicates that the parameter expressed as the CRP/
lymphocyte ratio may be an indicator of the severity of
inflammation. Typically, the CRP/lymphocyte ratio is used as
a prognostic marker for various types of cancer, including
gastric carcinoma and colon cancer.[11, 12] The rationale
behind this is that the CRP/lymphocyte ratio also serves as a
good representative of the complex host-tumor immunologic
interactions that result in the systemic inflammatory process
believed to contribute to the pathogenesis and progression
of these carcinomas.[13] It can be concluded that the CRP/
lymphocyte ratio may be a good marker in this disease
process and have prognostic value because COVID-19
triggers different immunologic mechanisms and accelerates
a systemic inflammatory response.[14]

Studies showing that the CRP/lymphocyte ratio is associated
with COVID-19-associated pneumonia and can be used as a
biomarker in predicting prognosis suggest that this parameter
is a strong indicator of inflammation. In this study, we aimed
to reveal the relationship between the CRP/lymphocyte ratio
and headache, considering that the headache observed in
COVID-19 was related to the severity of inflammation.

MATERIAL AND METHOD

Study Design and Patients

In this retrospective observational study, patients who were
admitted to our hospital between April and November 2020
and were diagnosed as having COVID-19 according to the
WHO guide[15] were included. The study was conducted
in accordance with the ethical standards of the responsible
institution on human subjects and the Declaration of Helsinki.
Approval was obtained from the Local Ethics Committee
(Protocol No: 2021/025) and the Ministry of Health for this
retrospective study.

Clinical, demographic, and laboratory data were extracted
from electronic medical records using a standardized data
collection form. The records of a total of 122 patients aged
over 18 years were analyzed for the study. A total of 106
patients were included in the analyses after excluding those
with a history of head trauma, malignancy or cerebrovascular
disease, those who were diagnosed as having COVID-19 in
their follow-up, and those who were pregnant. Headache
was diagnosed according to the International Classification
of Headache Disorders.[16]

The diagnosis of COVID-19 was made using respiratory
tract swab samples (throat swabs) with real-time qualitative
polymerase chain reaction (RT-gPCR). Among the data
regarding the main comorbidities, a history of diabetes
mellitus (DM), hypertension (HT), chronic obstructive
pulmonary disease (COPD), and coronary artery disease
(CAD) were recorded. Routine blood work, complete blood
count, serum biochemical tests CRP, D-dimer, myocardial
enzymes (troponin), and serum ferritin values were recorded.

Statistical Analysis

Whether the continuous variables were normally distributed
was evaluated using the Shapiro-Wilk test. Student's t-test
(for data with normal distribution) and the Mann-Whitney
U test (for data without normal distribution) were used to
compare the two groups. The Chi-square test was used to
investigate the relationship between categorical variables. A
general linear model was applied to adjust for the possible
effect of age and smoking. Statistical analysis was performed
using the SPSS for Windows version 24.0 software package. A
significance level of 0.05 was used in the analyses.

RESULTS

Atotal of 106 consecutive patients with a confirmed diagnosis
of COVID-19 were included in our study. Just over half the
patients (50.9%) were male. The mean age was 60.81+15.03
years and the most common comorbidities were HT (19.8%)
and DM (18.9%). Of the patients, 15.1% were smokers (Table
1). The mean white blood cell (WBC) count was 7.63+3.5
(normal range, 4.49-12.68) 109/L, the neutrophil count was
5.56+3.07 (normal range 2.1-8.89) 109/L, the monocyte
count was 0.54+0.27 (normal range 0.25-0.84) 109/L, the
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platelet count was 242.43+97.21 (normal range 173-390)
109/L, the ferritin level was 280.05+262.81 (normal range,
23.9-336.2) ng/mL, the D-dimer level was 0.69+1.18 (normal
range 0-0.5) ug/mL, and the troponin level was 11.05+16.12
(normal range 0-19.8) ng/L (Table 2).

Table 1. Descriptive Characteristics of the Patients

n (%)
Sex (male) 54 (50.9)
Contact history 23 (22.6)
Hyposmia-hypogeusia 41 (38.7)
Headache 56 (52.8)
Comorbidity 52 (49.1)
Diabetes mellitus 20(18.9)
Hypertension 21(19.8)
Coronary artery disease 4(3.8)
Chronic obstructive pulmonary disease 6(5.7)

Table 2. Laboratory Parameters of the Patients

Variables (n=106) Median (Min-Max)

WBC (109/L) 6.66 (3.35-23.8)
Neutrophil (109/L) 4,54 (1.65-15.9)
Lymphocyte (109/L) 1.15 (0.46-5.64 )
Monocyte (109/L) 0.5(0.18-1.74)
Platelet (109/L) 223 (71-624)
CRP (mg/L) 63.6 (1.5-407 )
Ferritin (ng/mL) 169.9 (7.6-1368 )
D-dimer (ug/mL) 0.37 (0.02-9.68)
Troponin (ng/L) 7(1.3-99.7)

CRP/lymphocyte ratio 50 (0.78-536)

WBC: White Blood Cell, CRP: C-reactive protein.

The mean lymphocyte count was 1.28+0.67 (normal range
1.26-3.35) 109/L, and the mean CRP level was 75.56+66.74
(normal range 0-8) mg/L. The mean CRP/lymphocyte ratio of
the patients was 77.23+86.17.

The patients were divided into two groups as those with
and without headache (n=56 and n=50, respectively) and
compared.The groups were similarin terms of sexdistribution
(p<0.05). The mean age of the patient group with headache
(57.77+£15.42 years) was significantly lower than the mean
age of the group without headache (64.22+13.95 years)
(p=0.027). The smoking rate was also higher in this group
(p=0.003). Smell and taste disorders were also found to be
significantly higher in patients with headache compared
with patients without headache (p=0.003). When the groups
were compared in terms of the CRP/lymphocyte ratio, no
significant difference was found (p<0.05). There was no
significant difference when the CRP/lymphocyte ratio was
compared again after the effect of age and smoking, which
were different between the groups, was eliminated using a
linear model (p=0.343) (Table 3)

Table 3. Comparison of laboratory parameters of patients with and

without headache

Variables Headache (+) Headache (-)

(Mean+5D) (n=56) (n=50) P Prjustea
WBC (10°/L) 7.85+3.99 7.38+2.86 0.962 0415
Neutrophil (10°/L) 5.95+3.59 5.14+2.32 0.613 0.203
Lymphocyte (10%/L) 1.32+0.8 1.24+0.5 0.955 0.370
Monocyte (10%/L) 0.55+0.3 0.54+0.23 0.621 0.790
Platelet (10°/L) 243.84+98.3 240.86+96.94 0.766 0.949
CRP (mg/L) 67+53.38 85.14+£78.54 0.346 0.219
Ferritin (ng/mL) 274.46+239.72 286.31+£288.83 0.747 0.657
D-dimer (pug/mL) 0.5+0.58 0.91%1.59 0.330 0.156
Troponin (ng/L) 8.78+13.33 13.59+18.58 0.058 0.340
CRP/lymphocyte ratio  69.27+73.59 86.15+98.37  0.268 0.345

*WBC: white blood cell, CRP: C-reactive protein. t Significant at 0.05 level; Student t-test for age,
Mann-Whitney U test for other numerical variables, Padjusted: General linear model; results adjusted
by age and smoking.

DISCUSSION

COVID-19 is a rapidly spreading, pandemic infection. It was
first identified with an outbreak that began in December 2019
in Wuhan, China. In their study with 138 patients, Wang et al.
reported the mean age of the patients as 56.0 years.[17] Of
the patients in that study, 54.3% were male and 45.7% were
female. In the study of Huang et al. in which 1733 patients
were included, 52% of the patients were male and the median
age was 57.0 years.[18] In our study, 50.9% of the patients
were male. The mean age was 60.81+15.03 years.

The clinical course in COVID-19 may vary according to
underlying diseases. Huang et al. reported that 32% of 41
patients had an underlying disease; that they found DM in
20%, HT in 15%, and cardiovascular disease in 15% of patients.
[19] In another study, Lai et al. found that the most common
underlying diseases in adult patients were HT, cardiovascular
disease, and DM.[20] In our study, HT and DM were found to
be the most common underlying diseases.

Headache was detected in 52.8% of the patients in our study,
and the mean age of patients with headache was found to be
lower than those without headache. In a large, multicenter,
prospective European study by Lechien et al. in which 1420
patients with COVID-19 were evaluated, it was reported that
headache was more common in young people compared
with the elderly.[21] Although this finding was explained by
the low mean age of the patients (mean age 39 years), similar
findings in our study indicated that more comprehensive and
detailed studies were needed on this subject.

Another finding of our study was that the rate of smoking
was higher in the group with headache compared with those
without headache. The functional similarity between the
nicotinic acetylcholine receptor (nAChR) and ACE2 suggests
that smoking may promote cellular entry of SARS-CoV2 via
nNAChR signaling.[22] The higher prevalence of COVID19-
related neurologic symptoms such as headache in smokers
can be explained by the same cells expressing nAChR and
ACE2 in the central nervous system (CNS).[22]
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Giacomelli et al. showed that postviral smell and/or taste
disorders were detected in 33.9% of individuals infected
with SARS-CoV-2.[23] This rate was shown to increase up to
68% in different studies.[24] The source of this dysfunction in
COVID-19 may be the transneural penetration of SARS-CoV
through the olfactory bulb.[25] Another possible mechanism
is the presence of the transmembrane ACE2 receptor, which is
detected in the cranial nerves related to smell and taste and
is a necessary component for SARS-CoV2 binding.[4] Smell
and/or taste disorders were detected in 38.7% of the patients
included in our study. The frequency of hyposmia/hypogeusia
in patients with headache was significantly higher than in
patients without headache. Our findings support the view
that CNS involvement in COVID-19 may be mediated by
transneural penetration or the ACE2 receptor.

CRP is known to play an important role in innate immunity as
an early defense mechanism against infections. It was shown
in previous studies that the level of CRP was high in patients
with COVID-19 and that this level was even correlated with
the severity of pneumonia.[26, 27] In our study, the mean CRP
value of all patients was 75.56+66.74 mg/L, which was above
the reference range (0-8 mg/L), as expected. There was no
significant difference in mean CRP levels between patients
with and without headache (p<0.05).

One of the common hematologic findings in patients with
COVID-19 is lymphopenia.[19, 28] Ni et al. showed that
severe lymphopenia was correlated with the severity of
COVID-19 and that the number of T lymphocytes (especially
CD8+ and CD4+ subset) increased significantly with
effective treatment, and this increase was associated with
a decrease in proinflammatory cytokines in the serum after
treatment.[29] In our study, the mean lymphocyte count of
the patients was 1.28+0.67 109/L and was within the normal
range. Due to the nature of our study design, this could be
explained by the fact that the blood samples studied were
those of patients under treatment; blood samples at the
time of admission were not studied. There was no difference
in terms of mean lymphocyte count between patients with
and without headache.

In our study, the CRP/ymphocyte ratio was used as an
inflammation marker based on the possible effects of
the severity of inflammation on the secondary headache
mechanism. There was no significant difference in terms of
CRP/lymphocyte ratios between patients with and without
headache (p<0.05). It should be considered that current
approaches used in the treatment of COVID-19, especially
steroid therapy [30] and immunotherapies [31], may affect the
CRP/lymphocyte ratio.

Our study had some limitations. The most important limitation
of our study is that the treatments used by the patients were
not examined. The relatively small number of patients is
another limitation.

CONCLUSION

Our findings are important because this is the first study to
examine the relationship between the CRP/lymphocyte ratio
and headache in patients with COVID-19.The higherincidence
of COVID-19 headache in smokers and the frequency of
olfactory-taste disorder association in those with headache
may be a guide for studies to elucidate the pathogenesis
of pain. Prospective studies with larger patient groups are
required to reveal the pathogenesis of headache in SARS-
CoV2 infections.
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Abstract

Purpose: This study aimed to evaluate the patients who received health
services in the pediatric intensive care unit (PICU) of Ankara City Hospital’s
Pediatrics Department in a 2-year period and the outcomes of these cases
by examining their clinical and demographic characteristics.

Material and Method: This retrospective study was carried out in the 32-
bed tertiary PICU of xxxxxx Hospital. The records of 2280 patients between
the ages of 1 month and 18 years who were hospitalized in the PICU
between September 1, 2019, and September 1, 2021, were retrospectively
analyzed. Age, sex, presence of chronic disease, reason for hospitalization
in the intensive care unit, length of stay, status and duration of respiratory
support, and mortality rates were evaluated.

Results: The mean age of the patients was 5.16+5.12 years and the
mean PICU stay was 12.47+20.16 days. Bronchiolitis, sepsis, pneumonia,
trauma, congenital heart disease, status epilepticus, hematological
diseases, oncological diseases, diabetic ketoacidosis, and metabolic
diseases were found to be the most common reasons for hospitalization
in the PICU. The most frequent underlying diseases were neurological,
respiratory, hematological, cardiological, endocrinological, nephrological,
gastrointestinal system, oncological, and metabolic diseases. The mortality
rate of these patients was 10.8%. Underlying oncological or hematological
diseases and immunodeficiency, higher susceptibility to infection, longer
hospital stay, and longer duration of mechanical ventilation were found
to be statistically significantly higher in deceased patients compared to
survivors.

Conclusion: The profile of patients admitted to PICUs is expanding day by
day. A significant decrease in mortality was observed in all patient groups
as a multidisciplinary approach was implemented. It was also observed that
most of the patients had an underlying chronic disease and this condition
was associated with mortality.

Keywords: Pediatric Intensive Care Unit, Mortality, Respiratory Support
Devices

Oz

Amag: Bu calismada Ankara Sehir Hastanesi Cocuk Saghgi ve Hastaliklari
Anabilim Dali, Cocuk Yogun Bakim Unitesime (CYBU)ne 2 yil icinde yatan
hastalarin klinik ve demografik 6zellikleri incelenerek hangi hastalara hizmet
verildiginin ve sonuglarinin degerlendirilmesi amaclanmistir.

Gereg ve Yontem: Bu retrospektif calisma xxxxxx Hastanesi 32 yatakli 3.
basamak cocuk yogun bakim (nitesinde yapildi. Merkezimiz CYBU'ne
01.09.2019-01.09.2021 tarihleri arasinda yatirilmis olan 1 ay ile 18 yas arasi
2280 hastanin dosya kayitlar retrospektif olarak incelendi. Yas, cinsiyet,
kronik hastalik varligi, yogun bakim Unitesine yatirilma nedeni, yatis suresi,
solunum destek cihazina baglanma durumu ve slresi, mortalite oranlari
degerlendirildi.

Bulgular: Olgularin ortalama yaslari 5,16+5,12 yil ve ortalama yogun bakim
yatis streleri 12,47+20,16 giindu. CYBU'ne bronsiolit, sepsis, pnomoni, travma,
konjenital kalp hastaligi, status epileptikus, hematolojik hastaliklar, onkolojik
hastaliklar, diabetik ketoasidoz, metabolik hastaliklar en sik yatis nedeni olarak
bulundu. En fazla altta yatan hastaliklar norolojik, solunumsal, hematolojik,
kardiyolojik, endokrinolojik, nefrolojik, gastrointestinal sistem (GIS) hastaliklari,
onkolojik hastaliklar, Mmetabolik hastaliklar gézlendi. Hastalarin %10.8'u
kaybedildi. Olen hastalarda altta yatan onkolojik, hematolojik hastaliklar ve
immun yetmezligi olan hastalarda enfeksiyona duyarliliklarinin fazla olmasi,
yatis suresinin ve mekanik ventilatdrde kalis stresinin uzun olmasi sag
kalanlara gore istatistiksel olarak anlamli derecede fazla bulundu.

Sonug: Cocuk yogun bakima kabul edilen hasta profili her gecen gin
artmaktadir. BUtlUn hasta gruplarinda multidisipliner olarak yaklastik¢a
mortalitede dnemli oranda azalma gorilmustir. Hastalarin bir cogunda altta
yatan kronik bir hastalik oldugu ve bu durumun mortalite ile iliskili oldugu
gozlendi.

Anahtar Kelimeler: Cocuk yogun bakim Unitesi, Mortalite, Solunum destek
Cihazlan
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INTRODUCTION

Although pediatric intensive care units (PICUs) represent a
new subbranch of medical treatment, they have developed
rapidly and their importance is increasing day by day. Today,
patient mortality rates are decreasing rapidly thanks to the
treatment of critically ill patients in PICUs. Especially with
extracorporeal membrane oxygenation (ECMO), there has
been a noticeable decrease in mortality rates. The vital signs
of patients in intensive care units are monitored more closely,
the patients are supported as necessary, and multidisciplinary
treatment approaches are applied.

The first PICU was established in Sweden in 1955, which was
followed by the establishment of PICUs in important centers
in Europe, Australia, and North America in the 1960s (1). While
the number of general pediatric service beds in hospitals in
the United States decreased by 40% between 1980 and 2000,
the number of pediatric intensive care beds increased by 70%
(2). About half of the units in Turkey were opened between
2000 and 2004 (3). This study was designed to evaluate the
diagnosis, treatment, and mortality outcomes of patients
admitted to a PICU by examining the retrospective clinical
and demographic characteristics of the patients hospitalized
in our center over the course of 2 years.

MATERIALS AND METHODS

This retrospective study was carried out in the 32-bed
tertiary PICU of xxxxxxxxxxxx Hospital. The demographic
characteristics of children aged 1 month to 18 years who
were hospitalized in the PICU between September 1, 2019,
and September 1, 2021, were evaluated. For this purpose,
records of 2280 patients hospitalized within these 2 years
were retrospectively analyzed. Age, sex, presence of chronic
disease, reason for hospitalization in the intensive care unit,
length of stay, status and duration of respiratory support, and
mortality rates were evaluated.

This study was authorized by the Ministry of Health (Ethics
Committee E2-22-1245) and local ethics committee approval
was received on January 5, 2022 (Ethics Committee No: 1245).

Information obtained from the data was analyzed using the
SPSS 17.0 software program. Categorical data were expressed
as percentages. Medians and interquartile ranges were
used for quantitative data. Differences between categorical
variables were evaluated with chi-square tests and differences
between continuous variables were evaluated with non-
parametric tests (Mann-Whitney U). Values of p<0.05 were
considered to be statistically significant.

RESULTS

Over the course of 2 years, 2280 patients were hospitalized in
the PICU. While 60% of the patients were hospitalized directly
in the PICU, 20% of them were transferred to the PICU with
a sudden worsening of their general condition while they

were hospitalized in the pediatric ward. The rate of patients
admitted to the PICU for postoperative patient care was
20% and 20% of the patients admitted to the PICU had been
referred by ambulance. While 2% came to the hospital by air
ambulance, 18% came by land ambulance. Fifteen percent
of the patients admitted to the PICU were the children of
immigrants. While 52% of the patients were male, 48% were
female. Furthermore, 22% of the patients were between 1
month and 1 year old, 36% were 1 year to 5 years old, 10%
were 6 years to 10 years old, and 32% were 11 years to 18
years old. The demographic data of the patients hospitalized
in the PICU are given in Table 1.

Table 1. Demographic data of patients hospitalized in the pediatric

intensive care unit (PICU)

Demographic data, n=2280 n:‘ e(:/:\):%l;)

Age (years) of all patients 5.16+5.12
Average age of patients discharged from PICU 9.23+8.15  0.160
Average age of patients who died in PICU 3.45+7.60

Sex
Male 1186 (52%)

0.630
Female 1094 (48%)
Hospitalization rates by age
1 month to 1 year 502 (22%)
1 yearto 5 years 820 (36%)
6 years to 10 years 228 (10%)
11 years to 18 years 730 (32%)

Mean length of stay of all patients 12.47+20.16

Total length of stay of patients discharged from PICU ~ 7.6+12.16  0.001

Total length of stay of patients who died in PICU 23+15.82

Duration of mechanical ventilation for all patients 9+15.04

Duration of mechanical ventilation for patients 34413

discharged from PICU 0.001

gilérozllﬂ?;lg& mechanical ventilation for patients who 17.25+24.82

High-flow nasal cannula 752 (33%)

NIV/CPAP/BiPAP 798 (35%)

Tracheostomy 116 (5.1%)

Use of inotropes 807 (35.4%)

Extracorporeal membrane oxygenation 13 (0.6%)

Bed occupancy rate 2166 (95%)

Mortality rate 246 (10.8%)

Sequelae rate 109 (4.8%)

Immigrant children 250 (11%)

Use of central venous catheter 729 (32%)

NIV/CPAP/BiPAP: Non-invasive positive airway pressure/continuous positive airway pressure/bi-level
continuous positive airway pressure

The mean age of the patients was 5.16+5.12 years (range: 1
month to 18 years). The mean length of stay of all patients
admitted to the PICU was found to be 12.47+20.16 days
(range: 1-280). Bed occupancy rate was 95% for these 2 years
in the unit. The main reasons for hospitalization in the PICU
were as follows: infections, 28% (12% bronchiolitis, 10%
sepsis, 4% pneumonia, 2% other causes of infection); trauma,
14%; congenital heart disease, 12%; status epilepticus, 12%;
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hematological diseases, 10%; oncological diseases, 7%;
diabetic ketoacidosis, 3%; and metabolic diseases, 2%. The
most common reasons for hospitalization are given in Table
2. The rate of underlying disease of all patients hospitalized
in the PICU was 66%. The most common underlying diseases
were neurological diseases at 17%, respiratory diseases at
14%, hematological diseases at 13%, cardiological diseases
at 11%, endocrinological diseases at 8%, nephrological
diseases at 8%, gastrointestinal system (GIS) diseases at
7%, oncological diseases such as solid organ cancers at
7%, and metabolic diseases at 5% (Table 2). Nearly one-
fourth (24%) of the patients were treated with mechanical
ventilation during their hospitalization. The mean duration of
mechanical ventilation was 9+15.04 days (range: 1-280) for all
patients hospitalized in the PICU. While 87% of the patients
were subsequently transferred to pediatric clinics, 2.2% were
referred to other centers, 10.8% of the patients died, and 4.8%
recovered with sequelae.

Table 2. Diagnoses of patients admitted to the pediatric intensive care unit
(PICU)

Diagnoses of admitted patients, n=2280

Infections 638 28
Bronchiolitis 272 12
Sepsis 228 10
Pneumonia 92 4
Other infection causes 46 2
Trauma 319 14
Congenital heart disease 273 12
Seizures 273 12
Hematological diseases 228 10
Oncological diseases 160 7
Diabetic ketoacidosis 68 3
Metabolic diseases 46 2
Intoxication 46 2
Gastrointestinal system (GIS) diseases 46 2
Kidney diseases 46 2
Other* 137 6
Total 2280 100
Underlying diseases, n=1485 (66% of total patients)

Neurological 253 17
Respiratory 207 14
Hematological 194 13
Cardiological 163 11
Endocrinological 119 8
Nephrological 119 8
GIS diseases 104 7
Oncological diseases such as solid organ cancers 104 7
Metabolic diseases 74 5
Other** 148 10
Total 1485 100

*: Hypertension, bronchial asthma attack, urticaria, primary immunodeficiency, endocrinological
emergencies, choking, **: Infectious diseases, immunological diseases, hereditary diseases

The mean age of the patients transferred from the PICU to
pediatric clinics or discharged from the PICU was 9.23+8.15
years (range: 1 month to 18 years), and 8% of the patients

who left the PICU had been treated by mechanical ventilation
during their hospitalization in the PICU. The total length
of hospital stay was calculated as 7.6+£12.16 days (median:
1-280). When only patients who were discharged from the
PICU were considered, the duration of mechanical ventilation
was 3+4.13 days (range: 1-55 days) (Table 1).

The mean age of the patients who died in the PICU was found
to be 3.45+7.60 years (range: 1 month to 18 years). Their total
hospitalization duration was calculated as 23+15.82 days
(range: 1-280). It was determined that 100% of the deceased
patients had been treated by mechanical ventilation (Table
1). The duration of mechanical ventilation among deceased
patients was 17.25+24.82 days (median: 1-280). In the PICU,
approximately 41% of the patients were found to have died
due to underlying leukemia, lymphoma, or solid organ
cancers, while 22% died due to heart diseases.

Length of hospital stay and duration of mechanical ventilation
among deceased patients were statistically significantly
longer compared to those of surviving patients (p<0.05). The
rate of mortality in cases of hemato-oncological diseases was
also statistically significant (p<0.05).

One-third (33%) of the patients were treated by high-
flow nasal cannula (HFNC) and 35% received non-invasive
positive airway pressure (NIV) treatment. Furthermore, 5.1%
of the patients who were intubated for an extended period
had tracheostomy. Single or multiple inotropic therapy was
administered to 35.4% of the patients hospitalized in the
PICU. Eleven patients underwent ECMO (4.8%) (Table 1).

DISCUSSION

In recent years, PICUs have developed rapidly in Turkey as well
as in the world. This has resulted in a significant reduction
in mortality with swift and appropriate interventions for
many children. The variety of patients admitted to PICUs
has increased with each passing day. Mortality has also
significantly decreased thanks to the use of extracorporeal
therapies in PICUs. This study was conducted to examine
the clinical and demographic characteristics of patients
hospitalized in a PICU over the course of 2 years and the
respiratory support treatments that they received.

In developed countries, PICU beds constitute 10% of the
total hospital beds (4). The total number of beds in Ankara
City Hospital is 3633. The number of beds in the children’s
hospital is 555. The ratio of the number of beds in the PICU
to the total number of beds is 6% (32/555). When others
studies conducted in Turkey are examined, it is seen that the
length of stay in PICUs varies between 2 and 5.3 days (5,6). In
various studies conducted outside of Turkey, it was reported
that the length of stay in the PICU varied between 4.5 and 8.1
days (7). In the present study, the duration of hospitalization
was 12.47+20.16 days for all patients hospitalized in the PICU.
The reason why hospital stay was longer in the present study
compared to others is that Ankara City Hospital is a referral
hospital, and patients with high mortality risk have to be
hospitalized without indication, similarly to patients in the
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terminal stage. It was thought that this situation was also due
to the presence of all branches of medicine in Ankara City
Hospital, the follow-up of many chronically ill patients in the
relevant departments, the need for intensive care during the
treatment of patients with underlying chronic diseases, and
the fact that since this is a referral hospital, patients requiring
long-term intensive care treatment are admitted to the PICU.

The reasons for and rates of hospitalization of patients in
PICUs vary in different studies. In the studies conducted by
Arias et al. and Khilnani et al,, it was suggested that the most
important reasons for hospitalization in PICUs were related
to respiratory system disorders, while some studies showed
that congenital heart disease was the leading cause of
hospitalization (8,9). In the present study, respiratory system
diseases ranked first among the reasons for hospitalization.

Different mortality rates were stated in various studies
conducted in PICUs. Mortality in PICUs generally varies
between 3% and 7% worldwide (10,11). In the present
study, the mortality rate in the PICU was 10.8%, and 14% of
the patients who died did so within the first 48 hours. In a
developing country like Turkey, the fact that the mortality rate
in the PICU is over 10% is considered an indicator of the fact
that intensive care is applied for patients with no prognosis
or indications (12). In a study by Tutanc et al., it was reported
that there was a negative correlation between age and length
of stay in the PICU, that treatment by mechanical ventilation
statistically significantly prolonged the length of stay, and
that treatment by mechanical ventilation also increased the
probability of mortality by 30% (13). In the present study, the
increase in length of stay due to mechanical ventilation is
seen to be a reason for the high mortality rate. In univariate
analyses, similar to the findings in the literature, longer
duration of mechanical ventilation and longer hospitalization
duration of deceased patients were found to be statistically
significant (p=0.001).

Since this hospital is both a referral and pandemic hospital, it
serves all of Turkey and also neighboring countries. Therefore,
the mortality rate is higher than that in the referring hospitals
due to admission of patients with poor general condition
and critical diseases. In this evaluation, it was observed
that very different patient groups were treated in the PICU,
most of the patients had an underlying chronic disease,
and the duration of mechanical ventilation was related to
mortality. Long-term complications develop as the hospital
stay is prolonged. There are studies showing that the use
of inotropic or vasoactive drugs also increases the risk of
mortality. The use of these drugs is generally associated with
disease severity and mortality (14,15). In the present study,
the rate of inotrope use was 35% among all patients. Use of
central venous catheters (CVCs) and mechanical ventilation
are associated with high mortality and complication rates
(16,17). In the present study, the rate of patients with CVCs
was 32%, and 24% of the total patients were intubated and
treated with mechanical ventilation. In Ankara City Hospital,

the use of NIV or HFNC is preferred to the use of mechanical
ventilators as much as possible. The NIV application rate was
35% and the HFNC application rate was 33% in the present
study. Two previous studies showed that the use of NIV
significantly reduced mortality (18,19).

CONCLUSION

In the present study, it was seen that the main factors
affecting mortality and longer hospitalization in the PICU
were mechanical ventilation and the presence of chronic
diseases. The fact that children with surgical problems are
not followed in PICUs and that terminal patients with no
prognosis are transferred to intensive care show that the
indications for admission to PICUs should be reconsidered.
Necessary studies should be carried out in order to develop
treatment services in PICUs and make plans in this regard.
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Abstract

Aim: The Covid-19 pandemic has affected the individual and professional lives
of all people, especially health professionals. For this reason, this study aimed to
qualitatively determine the perceptions of intern nurses regarding the Covid-19
pandemic.

Material and Method: This phenomenological study was conducted with intern
students receiving education at the final year of the nursing department of a
state university in the Marmara Region of Turkey between November 1, 2020,
and January 15, 2021. An in-depth face-to-face interview method was used in
the study. In the interviews, four semi-structured interview questions developed
by the researchers were directed to the participants, the answers were audio-
recorded and the interviews were analyzed by content analysis by the researchers.
The codes obtained as a result of the solution were collected under the main
theme and sub-themes, which were created in a way that would provide meaning
integrity.

Results: As a result of the data analysis, three main themes, seven sub-themes,
and twenty-four codes were determined for the perceptions of the participants
regarding the Coronavirus (Covid-19) pandemic. It was determined that many
factors affected intern nurses’ daily lives negatively and positively during the
pandemic process and that participants resorted to some physical, psychological,
and social methods to cope with the pandemic process. A group of intern nurses
who performed clinical practice during the pandemic stated that this process
had a positive effect on their individual development, their approach to patients,
and their professional attitudes. Nevertheless, another group stated that their
professional commitment decreased, that they felt worried and worthless, and
that they avoided participating in the practices.

Conclusion: It was determined that intern nurses, the closest group to the nursing
profession, were affected by the pandemic process in many positive and negative
aspects, that their professional perceptions changed due to their concerns
about the current situation and future, and that they used different techniques
that supported and restrained their development in coping with the process.
Educational institutions are recommended to provide motivation, counseling, and
psychological support programs in order for student nurses to be able to manage
their concerns, negative affections, and changing professional perceptions.

Keywords: Covid-19, intern nurse, nursing student, pandemic.

Oz

Amag: Covid-19 pandemisi tim insanlarin  oldugu gibi ozellikle saglk
profesyonellerinin bireysel ve mesleki yasamlarini etkilemistir. Bu nedenle bu
calisma intorn hemsirelerin COVID-19 pandemisine iliskin algilarinin niteliksel olarak
belirlenmesi amaciyla gerceklestirilmistir.

Gereg ve Yontem: Fenomolojik (Olgu bilimi) bir calisma olarak 1 Kasim 2020-
15 Ocak 2021 tarihleri arasinda Trkiye'nin Marmara Bolgesinde yer alan bir
devlet Universitesinin hemsirelik bolimd son sinif intdérn 6grencilerinin katihimi
ile gerceklestirilmistir. Arastirmada ylz ylze derinlemesine goérisme ydntemi
kullanilmistir. Gorusmelerde arastirmacilar tarafindan gelistirilen dort adet yari
yapilandiriimis gorisme sorusu katilimcilara yoneltilmis, yanitlar ses kaydina alinmis
ve gortsmeler arastirmacilarca icerik analizi yapilarak ¢éziimlemeye gidilmistir.
Yapilan ¢oztimle sonucunda elde edilen kodlar anlam bittnltugu saglayacak sekilde
olusturulan ana tema ve alt temalar altinda toplanmistir.

Bulgular: Katilimcilardan toplanan verilerin  analizi sonucunda koronovirls
(Covid-19) pandemisine iliskin algilarina yonelik ti¢ ana tema, yedi alt tema ve yirmi
dort kod belirlenmistir. Pandemi stirecinde intdérn hemsirelerin gtinlik yasamlarin
olumsuz ve olumlu yonde etkileyen bir¢ok unsur oldugu, pandemi streciyle bas
etmede fiziksel, psikolojik, sosyal bazi yontemlere basvurduklar belirlenmistir.
Pandemi stiresince klinik uygulama yapan bir grup intérn hemsire bu stirecin bireysel
gelisimlerini, hastaya yaklasimlarini, profesyonel tutumlarini olumlu etkiledigini
ifade ederken, diger bir grup intérn hemsire ise mesleki bagliliklarinin azaldigini,
kendilerini kaygili ve deg@ersiz hissettiklerini ve mesleki uygulamalara katilmaktan
kagindiklarini belirtmislerdir.

Sonug: Hemsirelik meslegini gerceklestirmeye en yakin grup olan intérn hemsirelik
ogrencilerinin pandemi strecinden olumlu ve olumsuz birgok yonden etkilendigi,
gelecege ve anlik duruma iliskin kaygilari nedeniyle mesleki algilarinin degistigi
ve slreg ile bas etmede gelisimlerini destekleyen ve engelleyen farkli teknikler
kullandiklar belirlenmistir. Ogrenci hemsirelerin kaygilarini, olumsuz etkilenislerini
ve meslege iliskin degisen algilarini yonetebilmeleri icin egitim kurumlarinca
motivasyonu arttirici, danismanlik ve psikolojik destek programlarini saglamalari
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INTRODUCTION

The coronavirus (COVID-19) infection has affected the entire
world and became a pandemic. The virus manifests itself as an
acute respiratory syndrome in humans."” COVID-19 emerged
in late 2019 and spread to almost all over the world. According
to the World Health Organization (WHO), it caused thousands
of people to die.”?

Home stays and decreased social relations for protection
against the pandemic may cause psychological problems such
as depression, fear, concerns of inadequate and inefficient
healthcare services, sleep problems, and anxiety.®¥ In a study
conducted during the COVID-19 pandemic period, it was
determined that 7% of individuals in the most affected regions
of China developed post-traumatic stress symptoms one
month after the onset of the pandemic.” Furthermore, a study
conducted with first-year nursing students reported that 85.9%
of students experienced fear due to the COVID-19 pandemic.

The COVID-19 pandemic has led to individual, national,
and international intense effects.”? It has caused significant
changes by affecting the economy, social life, and education,
and especially the health system all over the world.®! Nurses
fighting on the front line. The WHO declared 2020 as the “Year
of the Nurse and Midwife”. Due to the COVID-19 pandemic,
the nursing profession has been on the world agenda,
worthy as declared. Nurses have started to show that they
are the “Nurses: A Voice to Lead in World Health” in 2020.*
"I During the COVID-19 pandemic, the education process in
all higher education institutions has been affected as well
as health institutions. Countries have taken some measures
in order to keep the spread of the virus under control and
protect public health. Among these measures, education was
temporarily suspended in many countries, including Turkey,
and many educational institutions were temporarily closed.
Many educational institutions have ensured the continuity
of education with distance education.” In this process, the
Council of Higher Education (CoHE) declared that the spring
semester of the 2019-2020 academic year would be given
by distance education in universities.®'? Although distance
learning had not been frequently used before the COVID-19
pandemic, it has been used as an alternative learning method
due to the inability to provide face-to-face education during
the pandemic period.®

Some nursing students, the health professionals of the future,
had their practical courses in health institutions during
the onset of the COVID-19 pandemic period. This may have
caused fear and anxiety. As a matter of fact, according to the
relevant studies, nursing students experience stress, fear, and
anxiety during the pandemic process.[1316

While the COVID-19 pandemic was continuing, clinical practice
courses were continued with the distance education method
for lower grades in the fall semester of 2020 whereas final-year
intern nursing students received their clinical practice courses
in the hospital. Therefore, this may have led intern students
to concerns, changed professional attitudes, and some

mood changes. In this sense, it is necessary to determine
the perceptions of intern nursing students regarding the
COVID-19 pandemic. According to the literature, qualitative
research approaches provide the opportunity to obtain
detailed information about the attitudes, beliefs, motivations,
and behaviors of society members.'”'® Based on this idea,
this study aimed to qualitatively determine the perceptions
of intern nurses, who are the prospective health professionals
of the future, regarding the COVID-19 pandemic. It is thought
that the findings of this study will contribute to the literature,
determine the factors affecting the perceptions of intern
nurses and how they are affected, and provide the opportunity
to make developmental interventions when necessary.

MATERIALS AND METHOD

In order to conduct the research, necessary legal permissions
were received from the Scientific Research Commission
of the Ministry of Health, General Directorate of Health
Services (Permission number: 2020-05-02T04-41-52) and
the ethics committee of the university where the study was
conducted (Dated: 1 June 2020, Decision number: 2020-05).
All procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Research Type and Time

This research was planned as a qualitative phenomenological
study. Phenomenology is not only a philosophical approach
but also a research method in which certain methods are
used in order to understand the perceptions, interests, and
experiences of an individual."” The research was carried out
with final-year intern students at the nursing department of
a state university in the Marmara Region of Turkey between
November 1, 2020, and January 15, 2021.

Research Population and Sample

The population of the research consisted of students receiving
education in the final year of the nursing department
(arastirmanin evreni?). The sample consisted of 21 intern
nurses who voluntarily agreed to participate in the study.

Data Collection

Students who agreed to participate in the study were informed
about the study and their consent was taken. The students
were told that all data would be used for scientific research.
In addition, the researchers explained that the answers of
the students will not affect the course grades in any way. In
the study, a semi-structured interview form developed by
the researchers was used as a data collection tool. In order to
reveal the perceptions of the students regarding the COVID-19
pandemic, an in-depth interview method was used and 4
open-ended questions were asked in the interview. The clarity
of the interview form and the suitability of the questions were
rearranged after receiving the opinion of five faculty members
who are specialists in their fields. Accordingly, the following
questions were asked to the students.
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- How has the COVID-19 pandemic effected your daily life?

- What methods have you used to cope with the COVID-19
pandemic?

- How do you think performing your clinical practice in a
pandemic hospital during the COVID-19 pandemic affects
your practices?

- If you give care to an individual diagnosed with COVID-19
when you start working after graduation, what feelings do
you think you would experience?

On the basis of confidentiality, the opinions of the participants
were coded without using their names. Each student was given
a code name (S1,52,S3 ........521). In the interviews, questions
were asked to the students using the face-to-face interview
technique and verbal communication and listening skills. The
interviews were audio-recorded with a voice recorder and notes
were taken by the researcher at the same time. All interviews
with the students were held in the same environment (teaching
staff’s office). Interviews lasted an average of 10-12 minutes for
each student. The students were informed about the audio
recordings; their written consent was taken and the interviews
were recorded on a voice recorder.

Data Analysis

After the completion of the interviews, the audio recordings
and the notes were transcribed and manual content analysis
was performed by the researchers. The outputs generated
after the analysis were read many times and a code list was
created. During coding, the researchers reached a consensus
on thematic explanations describing the findings. Sub-
themes and main themes were determined by classifying the
generated codes according to their content integrity.

RESULTS

As a result of the content analysis, three main themes, seven
sub-themes, and twenty-four codes were determined for
the perceptions of intern nurses regarding the coronavirus
(COVID-19) pandemic (Table 1).

Theme 1. Effects of the Pandemic Process on Daily Life

Expressions of intern students regarding the effects of the
pandemic process on their daily lives were discussed in two
sub-themes: “Positive Effects” and “Negative Effects”

Sub-Theme 1. Positive Effects

Intern students mentioned the positive effects on their
daily lives during the pandemic and emphasized the codes
of “development of planned work habits’, “strengthening
of family ties, “finding opportunities for personal
development”, “reduction in noise pollution” Below are
examples of interviews statements about the codes that

positively affected their daily lives.
“...I started doing everything... in a planned way." (S1)

“...noise pollution is less since there are fewer people
outside...”(S10)

“...our family ties have become stronger. You know, we spend
more time together because of the fear that something would
happen to one of us”(S13)

“...I'learned to value ... the time | spent at home. | learned to
spend time at home instead of going out. | read a book, take
time for myself. | dedicate myself to personal development
and | am happy at the same time...” (S16)

Table 1. Main Themes, Sub-Themes, and Codes for the Perceptions of Intern Nurses Regarding the Coronavirus (COVID-19) Pandemic.

MAIN THEMES SUB-THEMES

CODES

1-Positive effects

1- Effects of the pandemic process on
daily life

2-Negative effects

Development of planned working habits
Strengthening of family ties

Finding opportunities for personal development
Reduction in noise pollution

Psychological problems

Physical problems

Social problems

Family problems

Problems related to the education process

1-Physical methods

2- Methods used to cope with the

pandemic process 2-Psychological methods

3-Social methods

Using protective materials
Using antiseptics and disinfectants
Enhancing immunity

Avoidance of information
Keeping up with up-to-date information
Developing repetitive behaviors

Social distance
Social isolation

1-Positive effects

3- Effects of professional clinical
practices during the pandemic process

2-Negative effects

Increased awareness
Ability to empathize with patients
Improvement in professional behavior skills

Decreased commitment to the profession
Feeling worthless

Increased anxiety

Avoidance of participating in practices
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Sub-Theme 2. Negative Effects

Intern students mentioned the negative effects on their
daily lives during the pandemic and emphasized the
codes of “psychological problems’, “physical problems,
“social problems’, “family problems’, “problems related to
the education process” Below are examples of interviews
statements about the codes that negatively affected their
daily lives.

“...In my family, my mother and sister work. We, three people,
live at home. For example, | cannot hug them. We have always
started to keep a distance, even in family relations, due to the
fear of getting infected at any moment...” (S1)

“...I was going out to cafes, spending time with my friends.
If 1 didn't do any of them, | would come to school. In other
words, there was an environment where | could meet with my
friends. They all stopped at once and we stayed at home." (S3)

“..I can say it changed a routine. It changed my school
schedule, my living conditions. | stayed away from education.
We would have a five-month internship; | would be able to
improve myself even more. Right now, I'm trying to do what |
can in a two-week period.” (54)

“ .I'am very worried. Because my anxiety is high in general.
| used to have panic attacks sometimes, ...It affects me.
However, | can adapt after a while. Of course, | will do
everything | can. Because | will be a health professional. | will
try to do my job even if | am anxious.” (S6)

“...I used to wear a single mask, now | started wearing two
masks. | normally wash my hands a lot and | started to wash
them even more. | even had dermatitis on my hands.” (S8)

Theme 2. Methods Used to Cope with the Pandemic
Process

The methods that intern students used to cope with the
pandemic process were addressed in three sub-themes:
“Physical Methods’, “Psychological Methods’, and “Social
Methods".

Sub-Theme 1. Physical Methods

Intern students mentioned the physical methods they used
to cope with the pandemic process and emphasized the
codes of “using protective materials’, “using antiseptics and
disinfectants”, and “enhancing immunity”. Below are examples
of interviews statements about the codes regarding the

physical methods they used to cope with the pandemic.

“...I wear a mask; | wash my hands more, and so on. | try to
stay away from people, but | know that it will infect everyone...
Most importantly, | try to keep my immune system strong. |
pay attention to my diet.” (S4)

“...not going out without a cologne, having spare masks,
having gloves... not accepting guests, not entering public
areas, not going to places such as cafes unless necessary. We
only use public transportation only when necessary...” (S5)

“...I had a blood test to know if there is anything wrong. |
take supplementary vitamins so that my body resistance

does not decrease... My vitamin D level was low. | also take
2000 or 4000 units of Magnesium a day. Apart from that, | pay
attention to what | eat; | also try to exercise.” (510)

Sub-Theme 2. Psychological Methods

Intern students mentioned the psychological methods they
used to cope with the pandemic process and emphasized
the codes of “avoidance of information’, “keeping up with up-
to-date information’, and “developing repetitive behaviors"
Below are examples of interviews statements about the codes
regarding the psychological methods they used to cope with
the pandemic.

“... for example, when | come home, | wash my hands for at
least one or two minutes, even | am at home. For example, |
go out on the balcony at home; | get fresh air; | use cologne or
something when | go back to the room... As soon as | feel that
| am in contact with the outside, | wash my hands for at least
one or two minutes.” (S6)

“ ..we do research, of course. We do research online. We look
at the news to learn. This is how we try to adapt” (511)

“...at first | was avoiding learning about COVID-19. As if there
was no such thing. In my normal routine, | had been reading
books or watching movies or TV shows. And then, after getting
into life so much, | started researching COVID-19; | started
learning” (S16)

Sub-Theme 3. Social Methods

Intern students mentioned the social methods they used to
cope with the pandemic process and emphasized the codes
of “social distance” and “social isolation” codes. Below are
examples of interviews statements about the codes regarding
the social methods they used to cope with the pandemic.

“We had to impose restrictions on our daily lives. We started
to do less of the things we normally do routinely. We started
to pay more attention, not to go out unless necessary, and to
reduce social activities.” (S5)

“...for example, | go out, but | go to the seaside; | sit alone; | do
not get involved with anyone.” (S2)

“Now | had to limit my social activities. ...l try to use public
transportation very little; if the distance is short so that | can
walk, | try to walk or try to use a taxi. | used to go to cafes a lot;
| used to go to astro pitch football games; now I try to reduce
them. | don't go to cafes. | don't go to crowded restaurants.”
(S7)

“...l always pay attention to social distance. | like to follow the
rules. You know, when | walk on the road, | always keep my
distance with people.” (S8)

Theme 3. Effects of Professional Clinical Practices During
the Pandemic Process

Expressions of intern students regarding how they were
affected by clinical practices during the pandemic process
were discussed in two sub-themes: “Positive Effects” and
“Negative Effects"
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Sub-Theme 1. Positive Effects

The positive effects of clinical practice that intern students
had during the pandemic were discussed under three codes:
“increased awareness”, “ability to empathize with patients’,
and “improvement in professional behavior skills". Below are
examples of student interview statements regarding the

relevant codes.

“...in fact, how careless we were about hygiene in our previous
lives. For example, when | left a patient room, I had not washed
my hands. Right now, | immediately say ‘No! We are in the
pandemic process... Then | said that this is what should have
happened” (S16)

“...we are nurses, so everyone employed in the health
sector must have taken all kinds of things into consideration
when choosing this profession. Anything can happen. It is a
pandemic today; it could end; it could start again, or it could
be something else!” (S2)

“...we empathize...I think of my family. It could have been my
mother in this place; it could have been my father. Everyone
deserves good health care, a good care.” (S17)

“...Of course, but | provide care professionally.” (S9)

“..after | started working in the field, | wanted to start
by learning something better. ... not just because of the
pandemic, there are many diseases that are contagious, that
can be transmitted through droplets. It seems like we will be
more prepared; If | had started working right now without
experiencing this internship, maybe | would have been more
afraid. Now | have both got used to it and better learned and
understood the measures. | can put it into practice in a better
way.” (512)

Sub-Theme 2. Negative Effects

The negative effects of clinical practice that intern students
had during the pandemic were discussed under four codes:
“decreased commitment to the profession”, “feeling worthless”,
“increased anxiety”, “avoidance of participating in practices”
Below are examples of student interview statements regarding

the relevant codes.

“.. will be assigned next year and | don't even think about
assignment. Because if | get sick in the future...”(S1)

“...I have fear, anxiety. It is for my family more than myself
because I still live with my family. | mean, I'm afraid for them
more than myself. Frankly, | don’t want to infect them, even if |
get infected... | try to avoid contact as much as possible, but |
still have to provide care...” (S3)

“...I wouldn’t want to do the clinical practice. Why should | risk
myself? You also have the potential to harm your loved ones;
that’s why | wouldn’t want to work." (S4)

“...l feel worthless. Because ... doctors try not to contact
as much as possible. | always have to, others can avoid, but
everyone knows that | will have to contact... because you act as
a bridge. In other words, the value given to patients is not given
materially, spiritually, or in terms of position..., in no way." (518)

DISCUSSION

The COVID-19 pandemic, which started in Wuhan, China at
the end of 2019, disturbed both the personal and professional
lives of people all around the world.?*?" Nursing students
were among the most affected groups due to the changing
experiences, organizational differences, uncertainties about
theircompetencies, uncertaintiesaboutthe education process.
221 For this reason, the study was carried out to examine the
perceptions of intern nursing students who went into clinical
practice during the pandemic process regarding the COVID-19
pandemic. In line with the results obtained, it was determined
that the students were affected by the pandemic process both
positively and negatively. It was seen that social solidarity was
at a high level in our country especially during the pandemic
and that our solidarity ties were tested due to the pandemic.”*
The students who participated in the study stated that the ties
within the family, the smallest building block of society, got
stronger and that they spent more time together. Likewise,
Felaza et al. (2020) stated in their study that medical students
strengthened their family ties during the pandemic process.
24 0n the other hand, since carbon emissions in various parts
of the world decreased, the atmosphere was cleaned, nature
began to recover, and the pollution of the seas stopped.
The deteriorated environmental balance has begun to be
reestablished.”?®! Participants in the study similarly mentioned
a reduction in noise pollution. Students, who could evaluate
the COVID-19 pandemic positively despite its negative effect
on life, stated that this traumatic process offered opportunities
to study in a planned way, read books, and spend time for
personal development. Similarly, Asici and GuUnli (2020)
obtained positive findings in their study that the pandemic
process increased personal development and awareness
among students.” Thus, the COVID-19 pandemic may have
positively contributed to the growth, development, and
empowerment of some young individuals, the improvement
of family ties, and the compensation for the damage humanity
has done to the world.

The pandemic process has negatively affected health
professionals in physical, psychological, and social aspects.?®
The students who participated in the research also mentioned
many negative physical, psychological, social, familial, and
educational effects on their daily lives during the pandemic
process. In the interviews, the students stated that they
decreased their contact even in the family due to the fear
of infection, stayed away from the environments such as
schools and cafes where they got social, stayed away from the
education system they were accustomed to, had less clinical
practice in the professional field, had psychological problems
such as panic attacks and repetitive behaviors, and developed
dermatitis due to the increase in washing frequency.
According to the literature, nursing students are afraid of
the COVID-19 pandemic and have psychological problems.
26271 1t is obvious that social relations will not be the same
as before after the COVID-19 pandemic, at least for a certain
period of time. This can increase social alienation since people
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can see each other as potential virus carriers.”>! Furthermore,
there are shortcomings in the practice training of final-year
students who will provide one-to-one nursing care in health
institutions, creating pressure on students. The social distance
rule that requires being away from friends and home stays
are difficult for young people to tolerate; therefore, it can be
suggested that nursing students are under intense stress in
terms of academic, familial, health, and social relations during
the pandemic process.

Coping with anxiety and stress during outbreaks is very
important in order to improve the effects of anxiety and
stress on health.”® Strategies for coping with this process
are multidimensional and include many different ways
such as problem solving, information seeking, avoidance,
support seeking, social isolation.’?#? When the literature was
examined, it was seen that the viral COVID-19 infection affects
people with low immunity more easily.2” The guidelines of the
WHO and the Turkish? Ministry of Health have recommended
paying attention to adequate and balanced nutrition,
preferring healthy foods, regular exercise, adequate sleep,
and meditation in order to reduce susceptibility and long-
term complications caused by the coronavirus.®"” Moreover,
social isolation, which is one of the most effective weapons
in coping with this process, includes individuals staying
away from crowded environments and paying attention to
the physical distance between people.*? In the study, intern
students mentioned hygiene practices (handwashing, use of
masks, gloves, disinfectants), immune-supportive activities
(proper nutrition, physical activity, vitamin supplement, health
examinations), social distance, and social isolation (staying
away from the crowded, not leaving the house, not accepting
guests, moving by opening the distance between people) as
the methods they used to cope with the pandemic process. In
addition, some participants stated that they suppressed their
anxiety by avoiding getting information about the disease in
coping with this process whereas other participants stated
that they could continue the process by keeping up with
up-to-date information and tried to adapt. It was thought
that this negative process, which has caused mandatory life
changes such as quarantine, might be an opportunity to gain
habits such as proper nutrition, exercising, hygiene habits,
compliance with the rules, and obtaining information from
the right sources.

Nurses as a health professionals fighting COVID-19 on the
frontline and will be key players in ending the pandemic with
appropriate support.”! For this reason, it is desired result to
continue to train nurses in higher education institutions in
order to solve the global nurse demand in case of increasing
crisis.B3 Clinical practice is a critical yet complex and
challenging component of the professional development
of nursing students.®™ Therefore, distance education and
mixed methods have created opportunities to complete this
challenging education process component in the COVID-19
pandemic.?! In other words, in order to overcome this crisis
period with the least damage, nursing students received

their practical courses in the hospital environment and
their theoretical lessons with distance education during
the COVID-19 pandemic.”! This process had both positive
and negative effects on students. The participants stated
that they were able to better implement many protective
measures that they had not paid attention to before, that
this process increased their awareness, that they could now
better empathize with patients, and that they felt prepared
for negative health conditions that may occur in the future.
In a qualitative study conducted by Swift et al. (2020)3° with
undergraduate nursing students, students stated that they
could be useful during the pandemic process and that the
society’s positive response to their effort would also positively
affect their career preferences. However, the literature
also includes negative feedback from students in clinical
practice. Ulenaers et al. (2021)?2 stated that only 49.47% of
students could establish a balance between clinical practice
and private life. Yilmaz and Buyukoztirk (2021) determined
that nursing students had concerns about getting infected
by COVID-19 B7, being in contact, and infecting their family
members, patients, or health professionals, being a carrier,
and about an interruption of their education. Slettmyr et al.
(2019)58 and Sampaio et al. (2021)3% also determined in their
studies that students experienced noncompliance between
self-protection or protecting their loved ones and the urge to
“do their part”. Studies also mentioned that the anxiety levels
of students who live with their families and who have chronic
diseases increase."**? Caliskan et al. (2020) ¥ also showed
in their study that the fear of COVID-19 negatively affects the
level of attitude towards the nursing profession. In the study
conducted by Kiziltepe and Yilmaz (2021), students stated
that nurses had fear/anxiety of being sick, that they did not
want to enter the patient’s room, that communication with
patients was limited due to the necessity of working with
protective equipment, that they spent less time with patients,
that they paid less attention to contact with patients, that the
care provided to patients was severely interrupted, and that
the quality of care decreased." Likewise, intern students
participating in our study stated that their professional
commitment decreased due to being involved in clinical
practice during the pandemic, that they were hesitant about
working after graduation, that they were worried about their
and their families’ health, that being on the front line made
them feel worthless, that they felt uncomfortable about not
having the right to withdraw from care while everyone had
it, and that they were not supported financially and morally.
Although the research findings are consistent with the
literature, it makes us question how the motivation resources
will support students’ commitment to the profession during
the education process.

CONCLUSION

This study aimed to examine the perceptions of intern
nursing students who have been in clinical practice during
the pandemic process, regarding the COVID-19 pandemic.



287

Journal of Contemporary Medicine

In line with the results obtained, it was determined that the
students were able to find opportunities to support their
personal development during the pandemic process, but they
also had negative psychological, physical, social, familial, and
educational experiences. Although some students developed
healthy lifestyle behaviors in coping with the process, it was
observed that they encountered psychological problems due
to the anxiety they experienced. During the pandemic, intern
nursing students who went to clinical practices were affected
both positively and negatively in professional, emotional, and
familial aspects. However, at the end of the research process,
it was thought that students need more motivation supportin
an ominous process such as a pandemic and that the current
support mechanisms should be reconsidered by educational
institutions. Educational institutions are recommended to
increase professional ties with improved counseling services
regarding the pandemic process and all future extraordinary
situations. A psychological support program to be provided
along with the distance education process is thought to help
students in this regard.
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Abstract

Aim: This descriptive study aimed to determine the relationship
of the number of pregnant women in the labor room to mothers’
perception of support and control during labor and their postnatal
fear and satisfaction levels.

Material and Method: The research is descriptive type. The study
was carried out at the postnatal care clinics of two public hospital
in Turkey. The sample consisted of a total of 686 women. The data
were analyzed using the SPSS 23.0 program. The level of spread
was accepted to be 0.05.

Results: The postnatal women who had stayed at single labor
rooms, had spontaneous delivery, had delivery standing up, did
not have intervention during delivery had higher perceptions of
support/control at labor and care satisfaction levels and lower fear
of childbirth levels. It was found that high perceptions of support
and control at labor reduced fear of childbirth, while increasing
satisfaction with the care in normal delivery (p<0.05).

Conclusion: It was determined that pregnant women having
their deliveries in single rooms had high levels of support/control
perceptions at labor and care-related satisfaction, as well as low
levels of fear of childbirth.

Keywords: Fear of childbirth, labor room, mother satisfaction,
perception of support and control, pregnancy

0z
Amag: Bu calisma travay odasindaki gebe sayisinin dogumdaki destek
ve kontrol algisi, dogum korkusu ve anne memnuniyeti ile iliskisini

belirlemek amaciyla planlanmistir.

Gereg ve Yontem: Arastirma tanimlayici tiptedir. Calisma Turkiye'de iki
devlet hastanesinin dogum sonu servislerinde yapilmistir. Aragtirmaya
toplam 686 kadin dahil edilmistir. Veriler SPSS 23.0 programikullanilarak

analiz edilmistir. Yaniima duizeyi 0,05 olarak alinmistir.

Bulgular: Tek kisilik travay odasinda kalan, dogumu spontan
gerceklesen, ayakta dogum yapan, dogum sirasinda mudahalede
bulunulmayan lohusalarin dogumda destek / kontrol algisinin ve
bakima iliskin memnuniyet dizeylerinin yiksek, dogum korkusunun
dustk oldugu belirlenmistir. Dogumda destek ve kontrol algisinin
yUksek olmasinin dogum korkusunu azalttigi bununla birlikte normal
dogumda bakima iliskin memnuniyet duyma diizeylerini de arttirdig
belirlenmistir (p<0,05).

Sonug: Tek kisilik odada dogum eylemi gerceklestirilen gebelerin
dogumda destek / kontrol algisinin ve bakima iliskin - memnuniyet

dizeylerinin yUksek; dogum korkusunun distk oldugu belirlenmistir.

Anahtar Kelimeler: Dogum korkusu, travay, anne memnuniyeti,
destek ve kontrol algisi, gebelik
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INTRODUCTION

The mothers who receive quality care before and during
childbirth and whose physiological, psychological and social
needs are met have reduced fear of childbirth."" Low levels
of fear of childbirth lead mothers to have a positive labor
experience and increase the mother’s satisfaction.?s! A high
level of mother satisfaction is also highly important in the
start and maintenance of the mother-infant interaction after
birth and in terms of the mother’s healthy satisfaction of her
own and her baby’s needs."

Today, the necessity for pregnant women to be in single rooms
for the process of labor and have labor in such rooms is among
the important factors that increase mothers’ satisfaction,
reduce fear of childbirth and provide a supportive approach in
care." Still, at some hospitals, prenatal monitoring and labor do
not take place in single rooms, and the delivery process takes
place not in the room of monitoring but in a separate room.
On the other hand, it was reported that mothers experience a
positive delivery experience, and interventions with delivery
are reduced at hospital and home births where one-person
monitoring is carried out, and labor takes place in the same
room.”! As a result of the comprehensive literature review, no
study was encountered to have investigated the effects of the
number of pregnant women in the labor room on mothers’
perception of support and control during labor and their
postnatal fear and satisfaction levels.

MATERIAL AND METHOD

Study design

This descriptive study was planned to examine the
relationship of the number of pregnant women in the labor
room to mothers’ perception of support and control during
labor and their postnatal fear and satisfaction levels. The
study was carried out at the postnatal care service of two
public hospitals in Turkey. In one of the hospitals prenatal
monitoring is carried out in double rooms, and delivery
takes place in a separate room. In other hospital prenatal
monitoring is carried out in single rooms, and delivery takes
place in the same room. The population of the study consisted
of 5069 women who gave vaginal birth at the postnatal care
service of two public hospitals in 2018. The sample size was
calculated by power analysis. The p ratio was taken as 0.50 to
keep the sample size on the maximum level. The sample size
to represent the population was determined as 686 with a
significance level of a=0.05, confidence interval of 1-a=0.95,
error rate of 3=0.20 and power of 1-$=0.80.

Data collection tools

The data were collected by the researchers in line with the
literature by using a “Puerperal women information form’,
“The perception of support and control in birth scale”, “The
Wijma delivery expectancy / experience questionnaire —
version b’ and “The scale for measuring maternal satisfaction
in vaginal birth”.

Puerperal women information form: This form included 18
questions in order to determine the puerperal women'’s ages,
educational, and past and present obstetric information.!'

The perception of support and control in birth scale
(SCIB): The lowest one can score on the scale® is 33, and
the highest score is 165. A high score on the scale indicates
that the perception of support and control during delivery
is strong. In this study, the Alpha coefficient of the SCIB was
0.95.

The Wijma delivery expectancy / experience questionnaire
- version b (W-DEQ B): The minimum score on the scale[7] is
33, while the maximum score is 198. High scores show that
women have strong fear of childbirth.[8] In the present study,
the Alpha coefficient of the W-DEQ B was 0.94.

The scale for measuring maternal satisfaction in vaginal
birth (SMMS-VB): The overall raw score varies between 43
and 215. As the overall score one scores on the scale increases,
the levels of satisfaction from the care that mothers receive
in the hospital during normal delivery increase. The cut-off
score of the scale was set at 150.5 (=150.5=high satisfaction,
<150.5=low satisfaction).®! In the present study, the Cronbach
alpha coefficient of the SSMMS-VB was 0.95.

Research application and ethical approval

Prior to the study, written permission was obtained from
authors's university ethics review board (Decision No: 2019-
05/37). All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of Helsinki.
Written permission has been obtained from two public
hospitals to conduct the study. People who met the criteria
of the study (those with no psychiatric and physical diseases,
and so forth) were informed about the purpose and scope of
the study, and written consent forms were obtained for their
participation. The forms were administered at the hospital by
the researcher using the face-to-face interview technique to
the women who gave written consent indicating that they
participated in the study voluntarily (approximately within 24
hours for vaginal delivery).

Statistical analysis

The data obtained from the study were analyzed using the
SPSS 23.0 program. Data providing parametric conditions
were analyzed by carrying out independent-samples t-tests for
pairs of independent groups and Pearson correlation analyses
for evaluating relationships, as well as descriptive statistical
analyses. The level of spread was accepted to be 0.05.

RESULTS

Of the puerperal women participating in our study, 82.9%
were between 19 to 35 years old, and they were 30.10+6.29
years old on average; 42.1% had a pregnancy history. Among
the postnatal women, 34.4% stayed in single rooms during
labor, 85.3% gave vaginal births that started spontaneously,
only 5.8% used the “standing” position during delivery, and
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55% received interventions (episiotomy / sutured delivery,
fundal pressure, vacuum application). Perineal trauma
occurred in 46.9%. The puerperal women’s mean overall
scores on SCIB, W-DEQ B B, and SMMS-NB were found to be
112.84+23.68; 97.31£29.55 and 151.47+25.04, respectively.

There was moderate fear of childbirth in 16.3% of the
puerperal women severe fear of childbirth in 25.5%, and fear
of childbirth at a clinical level in 58.2% (Table 1).

Table 1. Experiencing fear of childbirth according to W-DEQ B (n=686).

Mild Middle Serious Clinic
W-DEQB*  (_37)'n(9%) (38-65)n(%) (66-84)n(%) (=85)n(%)
Fear leve| of 0(0) 12(163)  175(255) 399 (58.2)

childbirth

*W-DEQ B: The Wijma Delivery Expectancy / Experience Questionnaire Versiyon B

The postnatal women who had stayed at single labor rooms,
had spontaneous delivery, had delivery standing up, did not
have intervention during delivery and did not have perineal
trauma had higher perceptions of support/control at labor
and care satisfaction levels and lower fear of childbirth levels
(p<0.05), (Table 2).

There were a negative significant relationship between the
mean SCIB and W-DEQ B scores of the participants and a
positive significant relationship between their mean SCIB
and SSMS-NB scores (p<0.05). It was determined that high
perceptions of support and control at labor reduced fear
of childbirth, while increasing satisfaction with the care in
normal delivery (Table 3).

Table 3. The correlation of scale total scores.

SCIB
Scales**
r* P
W-DEQB -0.883 0.000
SSMS-NB 0.696 0.000

*Pearson’sKorelasyonAnalysis;**SCIBScale:ThePerceivedSupportandControlinBirthScale;W-
DEQB:TheWijmaDeliveryExpectancy/ExperienceQuestionnaireVersiyonB;SSMS-NB:ScalesforMeasuri
ngMaternalSatisfactioninNormalBirth;SSMS-NB

DISCUSSION

Whatever their form of delivery may be, the delivery
experience they have has an important place in women'’s
lives.”! An important factor that affects women'’s experience
of a positive delivery is the characteristics of the labor room
in the intrapartum period. The positive experiences of
mothers increase in hospital deliveries where a single person
is monitored in a room, and the delivery is performed in the
same room.*>'% |n our study, 34.4% of the women stayed in
single rooms at labor. Single rooms where labor is monitored
increase the autonomy and privacy feelings of women the
most.

The process of delivery is a highly stressful event for all women,
and women need increased levels of support in this period.
This support is usually provided by midwives and doctors.!'™
While the mean total SSMS-NB score in our study was moderate
(112.84+23.68), Colley et al.'? found the perceptions of labor
support and control of women to be on a low level. A study
has determined that women who are supported at delivery by
receiving quality care and whose physiological, psychological

Table 2. Distribution of scale total score means according to some features of puerperal women.

SCALES***
Characteristics - - -
SCIB x +sd W-DEQB x *+sd SMMS-NB x +sd

Labor room

Single room (n=236) 139.61+5.33 66.40+5.14 177.91+7.53

> Double room (n=450) 98.80+£16.32 113.52+£23.51 137.62+19.17

t/p* 37.372/0.000 30.387/0.000 31.038/0.000
Type of childbirth

Vaginal delivery (n=585) 115.66+£23.52 94.58+29.83 154.32+25.02

Induction vaginal delivery (n=101) 96.49+17.10 113.13+£22.09 135.02+17.89

t/p* 7.837/0.000 5.970/0.000 7.429/0.000
Birth position

Lithotomy (n=474) 103.77+20.58 107.96+26.78 142.12+22.22

Squatting (n=172) 131.59+£17.77 75.19+£21.82 171.05+£18.48

Standing (n=40) 139.75+5.40 66.20+4.68 178.28+6.38

F/p** 171.587/0.000 143.058/0.000 158.275/0.000
Intervention in birth

Yes (n=377) 104.93+£19.69 107.69+26.72 142.14+22.67

No (n=309) 122.50+24.56 84.64+27.88 162.87+23.04

t/p* 10.393/0.000 11.021/0.000 11.830/0.000
Perineal trauma

Yes (n=377) 106.31£20.44 104.63+£26.25 143.95+£22.99

No (n=309) 118.62+24.84 90.84+30.80 158.14+24.92

t/p* 7.027/0.000 6.265/0.000 7.714/0.000

* Independent sample t test; ** ANOVA; *** SCIB Scale: The Perceived Support and Control in Birth Scale; W-DEQ B: The Wijma Delivery Expectancy / Experience Questionnaire Versiyon B; SSMS-NB: Scales for

Measuring Maternal Satisfaction in Normal Birth
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and social necessities are met have reduced fear of childbirth.
M In our study, 58.2% of the women were found to have clinical
levels of fear of childbirth. According to a meta-analysis by
Deliktas and Kukulu™ on fear of childbirth, 21 in every 100
women experience tokophobia. High mother’s satisfaction
levels are dependent on women to have a positive delivery
experience.’' The mothers'satisfaction levels in normal delivery
in our study were high (151.47+25.04).

Delivery environments are important especially in reducing
fear of childbirth, providing a positive delivery experience
and in increasing mother’s satisfaction levels." In our study,
the women who stayed in single rooms and double rooms
received care from midwives. The ones who stayed in single
rooms had higher labor support and control perceptions
and satisfaction levels and lower fears of childbirth. Single
rooms where privacy increases, and better attention is paid
to women may explain the differences among the women’s
perceived support and control levels, fear of childbirth levels
and satisfaction levels.

Interventions that are made unnecessarily during delivery
(induction, episiotomy, etc.) reduce the control perceptions!,
satisfaction levels!™'® and increase the fear of childbirth
levels of women.I'” Similar results were also obtained in our
study. The labor support and control perceptions were high,
fears of childbirth were low, and satisfaction levels were high
among the women who were not intervened with and had
spontaneous vaginal deliveries.

The physical characteristics of labor rooms must be in a
structure that will support the position (support a vertical
position, etc.) needed by the mother."" Thies-Lagergren et
all'® reported that women who gave birth in a sitting position
had increased control feelings and reduced pain levels. Usage
of the crouching position from among vertical positions at
labor is associated with less perineal injury.'” In our study, the
women who gave birth standing up or in a crouching position
and did not have perineal or cervical tearing had higher labor
support and control feelings and lower fear of childbirth
levels. Previous studies and our study appear to support the
usage of vertical positions for delivery at labor rooms and the
idea that this situation reduces the rate of perineal trauma.

The significant predictors of perceptions of control at
labor, delivery experience and satisfaction are the delivery
environment, the healthcare personnel monitoring the
delivery and providing care and their levels of informing the
woman. A study determined a positive relationship between
labor control perceptions and satisfaction. In women with
high labor control feelings, delivery satisfaction levels are also
high.'™ A study have shown that the control feelings perceived
by women during labor affect the delivery experience of
women and their satisfaction with the delivery.?® In similarity
to other studies, in our study, it was determined that a high
perception of support and control at labor reduced fear of
childbirth, and in addition to this, it increased the levels of
satisfaction with care in normal delivery.

CONCLUSION

It was determined that the pregnant women staying in single
rooms and having their deliveries in the same rooms had
high levels of support / control perceptions at labor and care-
related satisfaction, as well as low levels of fear of childbirth.
In line with these results, it may be recommended to monitor
all pregnant women in single rooms and perform delivery
procedures in these same rooms.
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Abstract
Purpose: In emergency department, a delayed diagnosis
and treatment of ileus causes a substantial increase in

morbidity and mortality.

Material and Method: In this study we aimed to determine
the major risk factors of mortality and hospital stay length in

patients with ileus.

Results: It was determined that blood transfusion
requirement, lactate, total bilirubin, and C-reactive protein
levels, presence of colon cancer, and mean arterial pressure
were among the parameters that can be used for predicting
mortality in patients with ileus. In addition, gSOFA value
and potassium, sodium, and total protein levels were
determined to be among the parameters that are effective

for determining the need for surgery in patients with ileus.

Conclusion: Considering the study findings, it is possible
to reduce both morbidity and mortality and to achieve cost
reduction by determining parameters that have effect on
mortality, length of hospitalization, and surgical decision in

patients with ileus.

Keywords: Abdominal pain, emergency room, ileus,

mortality, surgery

Oz
Amacg: Acil serviste ileus tani ve tedavisindeki gecikme ciddi

mobidite ve mortalite artisiyla sonuglanmaktadir.

Gereg ve Yontem: Bu calismada ileus hastalarinda hastanede
kalis sureleri ve mortaliteyi etkileyen ana faktorlerin tespiti

amaclanmustir.

Bulgular: Kan transflzyonu ihtiyaci, laktat, total bilirubin ve
C-reaktif protein seviyelerinin yUksekligi ile kolon kanseri varligi
ve ortalama arter basinci dustkliguntn ileus hastalarinda
mortaliteyi belirlemede etkili oldugu tespit edildi. ilave
olarak qSOFA degeri ile sodyum, potasyum ve total protein
seviyelerinin ileus hastalarinda cerrahi ihtiyacini belirlemede
etkili oldugu goralda.

Sonug: Ileus hastalarinda hastanede kalis stireci, cerrahi karari,
mortalitenin tespiti, mortalite ve morbiditenin azaltilmasi
ve tedavi maliyetlerinin azaltlmasinda calismada tespit
edilen parametrelerin  kullaniminin  faydali  olabilecegini

distinmekteyiz.
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INTRODUCTION

Abdominal pain is one of the most common conditions that
results in the admission of adult patients to the emergency
department (ED) with a rate of 4%-8%."" Among these types
of pain, those that require surgery are referred to as acute
abdomen. The term acute abdomen typically refers to the
clinical condition that manifests as a complaint of prominent
abdominal pain occurring in the past week due to non-
traumatic reasons and possibly requiring urgent treatment.”?

The most common causes of acute abdomen in EDs include
acute appendicitis, acute cholecystitis, diverticulitis, intestinal
obstruction, pancreatitis, and perforated peptic ulcer.®
Approximately 15% of all such hospital admissions are caused
by ileus.”” lleus refers to a slowdown or delay in the distal
progression of the intestinal contents in the gastrointestinal
system owing to a functional or mechanical reason. lleus can
be divided into two groups: ileus associated with mechanical
factors and not associated with mechanical factors. lleus
associated with non-mechanical factors can be classified into
two types: adynamic ileus and dynamic ileus. Mechanical
factors involved in ileus include extraintestinal pathologies
(hernia etc.), intestinal wall pathologies (malignancy etc.), and
intraintestinal pathologies.” Previously, the most common
cause in the etiology of ileus was inguinal hernia, whereas
currently the most common reason is the condition caused by
postoperative adhesions.>® Delay in diagnosis and treatment
in ED can lead to a critically increase in mortality.”

In the present study, we aimed to retrospectively examine
the sociodemographic characteristics, comorbid diseases,
and etiology of patients with ileus in the adult ED and to
determine the parameters that can be used in the surgical
decision-making, and mortality prediction.

MATERIAL AND METHOD

The study was approved by the ethics committee (protocol
number TUTF-BAEK 2018/168 dated 07.05.2018). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki. The
patients who were admitted to the Emergency Department of
tertiary hospital during a 2-year period and were clinically and
radiologically diagnosed with ileus. Data were retrospectively
collected from the hospital registry system and ED patient
records of the hospital and documented in the previously
prepared study form.

During the study period, 316 patients who were clinically
and radiologically diagnosed of ileus. In this period a total of
306 patients were diagnosed with ileus. Of these, 64 patients
aged <18 years and previously diagnosed with ileus and 55
patients whose complete information was unavailable were
excluded from the study. Finally, a total of 197 patients were
included in the study. Age, sex, vital signs at the time of
admission (systolic-diastolic blood pressure, heart rate, body
temperature, respiratory rate), laboratory tests, duration of

admission complaints, detailed background information,
risk factors (such as malignancy and surgical history), length
of hospitalization (for inpatients), type and amount of blood
products administered, and quick Sepsis-Related Organ
Failure Assessment (qSOFA) scores of the patients were
retrospectively reviewed from the records and documented.
The hospital registry system was used to evaluate the 30-
day mortality rates of patients. For patients who were
not discharged within 30 days, mortality was inquired by
contacting the patient or their relatives.

Data Analysis

Shapiro-Wilk test was used to examine compliance to
normal distribution. Univariate and multivariate logistic
regression (Backward 29 Wald method) analyses were used
to determine risk factors. First, the effects of all factors were
examined using univariate logistic regression, and factors
with a p-value of <0.200 were included in the multivariate
logistic regression model. ROC analysis (Youden index) was
used to evaluate the model performance and determine cut-
off points. Simple and multiple linear regression analyses
were used to determine the factors affecting a quantitative
variable. Multiple linear regression analysis was applied on
factors with a p-value of <0.200 in simple linear regression
analysis. To avoid the issue of multiple linear correlation in
both linear regression and logistic regression, variables that
showed high correlation (e.g., r > 0.9) were investigated.
Among variables with high correlation with each other, the
variable with a lower p-value in the univariate model was
included in multiple linear regression and/or multivariate
logistic models. In terms of descriptive statistics, in addition
to minimum and maximum values for quantitative variables,
mean and standard deviation were determined for those
that conformed to the normal distribution, median and
interquartile range were determined for those that did
not conform to the normal distribution, and number and
percentage were determined for qualitative variables. The
significance level for all statistical analyses was determined
as 0.05, and all analyses were conducted using IBM SPSS 23.0
package program, R program gplots package, easyROC, and
TURCOSA (Turcosa Analytics Ltd Co, Turkey, www.turcosa.
com.tr) statistical software (52).

Group comparisons were performed using Mann-Whitney U
test and Student’s t-test for quantitative variables that did not
conform to the normal distribution. Relationships between
qualitative variables were investigated using the Pearson’s
chi-square test and Fisher’s exact test.

RESULTS

Of the patients, 90 (45.7%) were women and 107 (54.3%) were
men. Mean patient age was 64.10+15.02 years (min-max:19-97).
Although the mean age of men was higher than that of women,
a significant difference was not observed (p=0.077). Details
regarding mean patient age is provided in Table 1.
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Table 1. Mean age of patients with ileus

Mean age (years) Minimum-maximum (years)

Table 2. Mean values of vital and laboratory parameters of patients with ileus

Female 64.3+18.92 19-94
Male 61.6+17.83 20-95
Total 64.10+15.02 19-97

When the history of abdominal surgery of patients was
assessed, it was found that 129 (65.5%) patients had previously
undergone an abdominal surgery. When the patients were
examined in terms of presence of cancer, 87 (44.2%) patients
were found to have a previous cancer diagnosis. Of the patients,
29 (14.7%) were previously diagnosed with colon cancer, 14
(7.1%) with liver cancer, and 13 (6.6%) with rectal cancer.

On the examination of qSOFA scores at the time of admission,
the score was found to be =1 in 28 (13.8%) patients and 0 in
169 (86.2%) patients. Evaluation of the vital and laboratory
findings of patients revealed that the mean body temperature
was 37°C (min-max: 36°C-38.4°C), mean heart rate was 92
beats/min (min-max:72-148 beats/min), mean systolic arterial
blood pressure was 125 mmHg (min-max:70-150 mmHg),
mean diastolic arterial blood pressure was 70 mmHg (min-
max:40-95 mmHg), and mean arterial blood pressure (MAP)
was 90 mmHg (min-max: 50-113 mmHg). The mean values of
other laboratory parameters are presented in Table 2.

Mortality Prediction Model

It is determined that 25 (12.7%) of the patients died within
the 30 days of admission. Statistical models were analyzed
to determine parameters that could influence mortality in
patients with ileus. In the model analyses, the model created
by considering the accuracy rates obtained in predicting
mortality with McFadden, Cox, and Snell and Nagelkerke R2
measurements.

According to the Hosmer-Lemeshow test result, the model was
found to conform to the data (p=0.266). The logistic regression
model results revealed that the parameters such as blood
transfusion (p<0.001), lactate level (p=0.029), presence of colon
cancer (p=0.001), total bilirubin (TBIL) level (p=0.025), and MAP
(p=0.001) showed a significant effect on mortality. Although
the effect of C-reactive protein (CRP) level was not significant
(p=0.065), it was included in the model owing to its substantial
contribution to the model. When the remaining parameters
in the model were maintained constant, one unit increase in
the number of blood transfusions was found to increase the
mortality risk by 1.25 times (95% confidence interval (Cl):1,106-
1,412), whereas CRP and lactate level increased the mortality
risk by 1.068 times (0.1-1.15 and 1.01-1.14, respectively).
Similarly, when the other parameters in the model were
maintained constant, one unit increase in TBIL level increased
the mortality risk 3.521 times (1.171-10.588) and MAP increased
this risk by approximately 10%.[odds ratio: 0.9 times (0.848-
0.955). Colon cancer is the most important factor that increases
mortality risk. It was observed that the mortality risk of patients
with colon cancer was approximately 35 times (4.6-171) higher
than those without colon cancer.

Qualitative Variables Mean (£SD) Minimum Maximum
Temperature (°C) 37 (0.5) 36 384
Heart rate (beats/min) 92 (14) 72 148
SAP (mmHg) 125 (26.5) 70 150
DAP (mmHg) 70(12) 40 95
MAP (mmHg) 90 (17) 50 113
HGB (g/dL) 12.5 (2.1) 6.9 19.6
Hematocrit (%) 37.4 (6.5) 19.5 58.2
WBC (10*/uL) 10.7 (6.4) 1.1 31.8
PLT (10°/uL) 282 (156) 70 881
AST (U/L) 27 (20.5) 8 239
ALT (U/L) 15(12) 4 112
Total protein (g/dL) 6.7 (1.0) 4.2 9.5
Albumin (g/dL) 3.6 (0.6) 2.0 53
Total bilirubin (mg/dL) 0.7 (0.7) 0.2 7.2
Direct bilirubin (mg/dL) 0.2 (0.3) 0.1 34
Indirect bilirubin (mg/dL) 0.5(0.5) 0.1 3.8
Urea (BUN) (mg/dL) 46 (38.5) 13 247
Creatinine (mg/dL) 0.9(0.7) 0.2 11.6
Na (mmol/L) 136.6 (4.6) 123.0 151.0
K (mmol/L) 4.3 (0.6) 2.1 5.6
Cl (mmol/L) 101.4 (5.1) 83 116
CRP (mg/dL) 3.1 (2.8) 0.2 53
ALP (U/L) 84 (44) 11 675
GGT (U/L) 24 (25) 7 982
Amylase (U/L) 49 (38) 4 489
Lipase (U/L) 18(19) 1 297
Glucose (mg/dL) 119 (41) 55 358
pH (blood gas) 7.4(0.1) 7.2 7.56
HCO:s (blood gas) 23 (6) 12 44
PO2 (mmHg) 96 (3) 37 99
Lactate (mg/dL) 13(11) 2 109
INR 1.13(0.2) 0.89 4.28

SAP: Systolic arterial pressure, DAP: Diastolic arterial pressure, MAP: Mean arterial pressure, HGB:
Hemoglobin, WBC: White blood cell count, PLT: Platelet, AST: Aspartate aminotransferase, ALT:
Alanine aminotransferase, BUN: Blood urea nitrogen, Na: Sodium, K: Potassium, Cl: Chlorine, CRP:
C-reactive protein, ALP: Alkaline phosphatase, GGT: Gamma glutamyl transferase, pH: pH of blood
gas, HCOs: Bicarbonate in blood gas, PO2: Oxygen in blood gas, LACTATE: Lactate level in blood gas,
INR: International normalized ratio

Using the probability estimates obtained as a result of the
logistic regression model, it was examined whether the model
shows significant difference for distinguishing between the
two groups (dead and alive) by ROC analysis. In addition, the
performances of the variables MAP and TBIL, CRP, and lactate
levels in the final model for distinguishing between both
groups (dead and alive) individually were examined.

On examining the area under the curve (AUC) value obtained,
it was observed that the prediction model significantly
separated the groups (AUC=0.965, p<0.001). Therefore,
it is possible to state that the model shows a successful
performance in determining mortality. According to the ROC
analysis, the cutoff point for probability prediction using
the Youden index was determined as 0.588. Performance
measures according to this cutoff point were determined
as follows: sensitivity was 80% (20/25), selectivity was 100%
(172/172), positive predictive value was 100% (20/20), and
negative predictive value was 97.2% (172/177).
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AUC values of the variables MAP and TBIL, CRP, and lactate
levels in the model were obtained as 0.788, 0.766, 0.766,
and 0.743, respectively; the AUC values obtained for these
variables were significant (p<0.001 for all variables). The
cutoff points for the variables MAP and TBIL, CRP, and lactate
levels were 80, 0.9, 3.7 and 18, respectively, according to the
Youden index. Patients with MAP value of <80 mmHg can be
expected to be in the risk group for mortality. According to
these cutoff points, sensitivity, selectivity, positive predictive
value, and negative predictive value measures were 64%,
87%, 41%, and 95% for MAP; 76%, 60%, 22%, and 95% for TBIL
level; 0, 88%, 60%, 25%, and 98% for CRP, and 72%, 74%, 29%,
and 95% for lactate, respectively.

Considering these results, the variables MAP and TBIL, CRP,
and lactate levels exhibited lower performance in determining
risk groups for mortality (range of AUC values:0.70-0.79) when
considered individually. However, an AUC value of 0.965 was
obtained in the multivariate logistic regression model that
included the variables blood transfusion and presence of
colon cancer along with the above variables.

In multivariate logistic regression model, it was observed that
both AUC value and other performance measures (selectivity,
positive predictive value, and negative predictive value) were
higher than measures observed individually for the variables.
Considering this finding, it can be concluded that instead of
using the variables individually for mortality prediction, the
use of a prediction model derived from these variables can
provide an increase in diagnostic performance. ROC analysis
results on mortality prediction are shown in Table 3.

Additionally, according to the results of the logistic regression
model, blood transfusion, lactate level, presence of colon
cancer, TBIL level, MAP, and CRP level were significant
variables for mortality prediction. However, the categories
of the dependent variable used in the model remain quite
unbalanced (dead: 25 (12.7%) and alive: 172 (87.3%).

It should be considered that this unbalance may have
negative effects on coefficient prediction and variable
selection. It is recommended that the study be repeated with
an evenly distributed dependent variable in the future.

Factors affect the length of hospitalization

Overall, 97 (53.3%) of the inpatients were women, and 85
(46.7%) were men. And it was observed that gender did not
have a significant effect on the length of hospitalization
(p=0.838). The length of hospitalization of patients with
blood transfusion was observed to be 3-32 days (median:14

days), whereas the length of hospitalization in those who did
not receive blood transfusion was 1-35 days (median:5 days).
The length of hospitalization of the patients with a history of
cancer diagnosis was 1-35 days (median:10 days), whereas the
length of hospitalization for those without a cancer diagnosis
was 1-30 days (median:6 days). The length of hospitalization
of patients who underwent surgery for ileus was 2-35 days
(median:13.5 days), whereas the length of hospitalization
in patients who underwent no surgery was 1-21 days
(median:4.5 days). The median length of hospitalization of
patients with a lactate level of <14 mg/dL was 6 days and
ranged between 1 and 35 days, whereas that of patients with
a lactate level of >14 mg/dL was 9 days and ranged between
1 and 32 days. The length of hospitalization in patients with
a creatinine level of <1.2 mg/dL was 1-35 days (median:7.25
days), whereas that in patients with a level of <1.2 mg/dL was
2-29 days (median:7.5 days).

In the quantitative descriptive statistical evaluation of
hospitalized patients, the median age was found to be 64
years (min-max:19-97); however, it was not a significant
factor (p=0.201). On evaluating the vital signs of hospitalized
patients, the median temperature was 36.9°C (min-max:36°C-
38.4°C) but it was not a significant factor (p=0.986). However,
the median heart rate of the hospitalized patients was 92
beats/min (min-max:72-148 beats/min) and it was found
to be a significant factor (p=0.030). Similarly, the median
systolic arterial blood pressure value of hospitalized patients
determined as 125 mmHg (min-max:70-150 mmHg) was
concluded to be a significant factor (p=0.034). Further, the
median albumin level of hospitalized patients 3.6+0.7 g/dL
(min-max: 2-5.3 g/dL)) was found to be a significant factor
(p<0.001). The median value of TBIL level in hospitalized
patients was 0.8 mg/dL (min-max:0.2-7.2 mg/dL); it was found
to be a significant factor (p=0.043). The median urea level of
hospitalized patients (47 mg/dL (min-max:13-247 mg/dL))
was found to be a significant factor (p=0.003). Likewise, the
median creatinine level.[T mg/dL (min-max:0.2-11.6 mg/dL)]
and median CRP level (3.3 mg/dL (minimum-maximum:0.2-53
mg/dL)) of the hospitalized patients were found to be a
significant factors (p=0.012 and 0.002, respectively). Further,
the median lactate level of the hospitalized patients was
determined as 13 mg/dL (min-max:2-109 mg/dL); it was a
significant factor (p=0.005). The results of statistical analysis
affecting the length of hospitalization of the patients
according to other laboratory parameters and their presence
are presented in Table 4.

Table 3. ROC analysis results for mortality prediction

AUC P Cutoff point Sensitivity Selectivity Positive predictive value Negative predictive value
MAP 0.788 <0.001 80 0.640 0.866 0.410 0.943
TBIL 0.700 <0.001 0.9 0.760 0.593 0.213 0.944
ROC 0.766 <0.001 3.7 0.880 0.599 0.242 0.972
Lactate 0.743 <0.001 18 0.720 0.733 0.281 0.947
Model 0.965 <0.001 0.588 0.800 1 1 0.972

MAP: Mean arterial pressure, TBIL: Total bilirubin (mg/dL), ROC: Reciever operator characteristics curve
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Table 4. Quantitative descriptive statistics of hospitalized patients with ileus

Mean

(+5D) Min Max R2 P
Age 65 (20.3) 19 97 0.009 0.201*
Temperature (°C) 36.9 (0.5) 36 384 <0.001 0.986
Heart rate (beats/min) 92 (14) 72 148 0.026 0.030*
SAP (mmHg) 125 (25) 70 150 0.025 0.034
DAP (mmHg) 70(12) 40 95 0.008 0.221
MAP (mmHg) 90 (16.3) 50 113 0.017 0.084
HGB (g/dL) 12.5+2.1 6.9 19.6 0.017 0.081*
Hematocrit (%) 37.4+6.2 19.5 58.2 0.011 0.167
WBC (10%/uL) 10.8 (6.7) 1.1 31.8 <0.001 0.938
PLT (10°/uL) 281 (161.5) 70 881 <0.001 0.991
AST (U/L) 27.5(22.3) 8 239  <0.001 0.783
ALT (U/L) 16 (12) 4 112 0.003 0.438
Total protein (g/dL) 6.7+1 4.2 9.5 0.004 0.369
Albumin (g/dL) 3.6+0.7 2 53 0.081  <0.001*
Total bilirubin (mg/dL) 0.8 (0.7) 0.2 7.2 0.022 0.043*
Urea (BUN) (mg/dL) 47 (37.5) 13 247 0.047 0.003*
Creatinine (mg/dL) 1.0(0.7) 0.2 11.6 0.035 0.012*
Na (mmol/L) 136.5+4.6 123 151 <0.001 0.565
K (mmol/L) 4.2+0.7 2.1 5.6 <0.001 0.663
Cl (mmol/L) 101.3£5.2 83 116 <0.001 0.166*
CRP (mg/dL) 3.3(8.3) 0.2 53 0.053 0.002*
ALP (U/L) 83.5(43.3) 1 675 <0.001 0.448
GGT (U/L) 24 (24.5) 7 982 <0.001 0.780
Amylase (U/L) 48.5 (38) 4 489  <0.001 0.639
Lipase (U/L) 18(19.3) 1 297 <0.001 0.362
Glucose (mg/dL) 119 (41) 55 358 <0.001 0.813
pH 7.4(0.1) 7.2 7.56  <0.001 0.431
HCOs (mEq/L) 22 (6) 12 44 <0.001 0.457
POz (mmHg) 96 (3) 37 99 <0.001 0.392
Lactate (mg/dL) 13(10.3) 2 109 0.044 0.005*
Blood transfusion 0(5) 0 42 0.261 <0.001

SAP: Systolic arterial pressure, DAP: Diastolic arterial pressure, MAP: Mean arterial pressure, HGB:
Hemoglobin, WBC: White blood cell count, PLT: Platelet, AST: Aspartate aminotransferase, ALT:
Alanine aminotransferase, BUN: Blood urea nitrogen, Na: Sodium, K: Potassium, Cl: Chlorine, CRP:
C-reactive protein, ALP: Alkaline Phosphatase, GGT: Gamma glutamyl transferase, pH: pH of blood
gas, HCOs: Bicarbonate in blood gas, PO2: Oxygen in blood gas, LACTATE: Value Checked in Blood Gas,
* Indicates a significance difference at p<0.05.

Further statistical analyses were performed to determine the
factors affecting the decision of whether patients require
surgery following diagnosis. It was observed that 82 of
197 patients (41.6%) had undergone a surgery following
diagnosis, whereas 115 (57.4%) of them had not undergone
surgery. Of patients who underwent surgery, 43 were men and
39 were women. Of patients who did not undergo a surgery,
64 were men and 51 were women. The effect of gender on the
operation status (i.e., operated vs. non-operated) of patients
was not significant (p=0.655).

The mean age of the operated patients was 65+20 years,
whereas that of the non-operated patients was 65+19.7 years;
the effect of age on the operation status was not significant
(p=0.266). It was determined that 56 (14.7%) of the operated
patients and 73 (60.1%) of the non-operated patients had
a history of abdominal surgery; its effect on the operation
status was not significant (p=0.484).

Because the use of the length of hospitalization as the
dependent variable provided discrete values and the linear
regression assumptions (assuming normal distribution of
errors) were not achieved, a logarithmic transformation
was applied to the variable length of hospitalization
to determine the factors affecting this variable. The
model created by multiple linear regression analysis was
significant (p<0.001) and explained the difference of
46.4% in the length of hospitalization (with logarithmic
transformation). Based on the multiple linear regression
analysis results shown in Table 10, the factors that can affect
the length of hospitalization with 95% Cl were a history
of cancer diagnosis (p=0.005), creatinine level (p=0.005),
blood transfusion status (p<0.001), and operation status
following ileus (p<0.001). Although lactate level (p=0.066)
was not significant, it was not excluded from the model
owing to its positive contribution to the model. High R2
values in simple linear regression analysis showed that the
factors blood transfusion status (R2=0.315) and post ileus
status (R2=0.255) demonstrated the greatest effect on the
length of hospitalization (Table 5). In addition, when the
standardized coefficients in the multiple linear regression
model were examined, it was determined that blood
transfusion status (B=0.561) and post ileus status (B=0.533)
were the most important factors that increased the length
of hospitalization. Further, the presence of cancer.[R2=0.052;
B=0.252) and increased creatinine level (R2=0.035;
B=0.089) in a patient were the other important factors that
increased the length of hospitalization. Increased lactate
level (R2=0.044; B=0.007) also prolonged the length of
hospitalization.

Table 5. Model for length of hospitalization in patients with ileus
Standard

Coefficient

prediction (B) error 2
Creatinine level 0.089 0.032 0.005
Lactate level 0.007 0.004 0.066
Blood transfusion status 0.561 0.098 <0.001
Surgery following ileus 0.533 0.094 <0.001
Presence of cancer 0.252 0.089 0.005

In terms of the laboratory findings that affect the operation
status of patients, the mean total protein level of operated
and non-operated patients was 6.5£1.0 g/dL and 6.9+1.0 g/
dL, respectively, and its effect on the operation status was
significant (p=0.006). Further, the mean albumin level of
operated and non-operated patients was 3.4+0.6 g/dL and
3.7£0.7 g/dL, respectively; the effect of albumin level on
the operation status was significant (p=0.002). The mean
potassium level of operated and non-operated patients was
4.1 mmol/L and 4.4 mmol/L, respectively; its effect on the
operation status was significant (p=0.042). The mean CRP
level of operated and non-operated patients was 4.7 mg/dL
and 2.6 mg/dL, respectively; the effect of CRP level on the
operation status was significant (p=0.023).
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Table 6. Multivariate logistic regression analysis results for operation status following diagnosis

i 95% Confidence interval
g‘::g?::ieon: St::‘:;rd Odds ratio Lower limit Upper limit 2
qSOFA (1)a 1.018 0.459 2.768 1.125 6.810 0.027
K level -0.462 0.242 0.630 0.392 1.013 0.057
Na level -0.080 0.035 0.923 0.862 0.989 0.023
Total protein level -0.362 0.160 0.696 0.509 0.953 0.024

The Hosmer-Lemeshow test was used to determine the
goodness of fit of the model; it was observed that the model
fit was achieved in the final model (p=0.258). The results of
multivariate logistic regression analysis for the operation
status following diagnosis are shown in Table 6.

Patients with a qSOFA score of 1 have higher risk of requiring
surgery than those with a score of 0.[odds ratio: 2.77 (1.13-
6.81)] qSOFA score of 1 or higher causes a significant increase
in the risk of requiring surgery (p=0.027). In addition,
potassium, sodium, and total protein levels have a significant
effect on the risk of requiring surgery following ileus (p=0.057,
0.023, and 0.024, respectively). An increase in potassium.
[odds ratio: 0.630 (0.392-1.013)], sodium.[odds ratio: 0.923
(0.862-0.989)], and total protein.[odds ratio: 0.696 (0.509-
0.953)] levels reduces the risk of requiring surgery.

DISCUSSION

The recent study findings revealed that 25 (12.7%) patients
died and 172 (87.3%) survived during their 30-day follow-up
period. In the study of Karabulut et al.”, the mortality rate of
the patient who underwent surgery due to ileus was 12.5%,
whereas in the study of Caliskan et al.®, 4.1%. This variation
was attributed to the small number of patients in that study
and the difference in age groups. Based on various studies,
mortality due to intestinal obstruction was found to be
20%-25% during the 1960s-1970s; however, currently, it has
decreased to 3%-7%.“

The mean age of patients with ileus varies in the studies. It was
64.1 (19-97) years in our study. The high mean age observed
in this study was considered attributable to the inclusion of
an elderly population who were diagnosed with cancer in ED,
had a history of surgery, experienced chronic diseases, and
were followed up in our hospital. A significant effect of age on
mortality was observed as a result of the analysis, and it was
concluded that the increase in age increases the mortality risk
(odds ratio=1.034, p=0.040).

In our study, models that can determine the 30-day mortality
of patients diagnosed with ileus in ED were studied. In the
literature review, although studies have evaluated the factors
affecting mortality, no studies examining models were found.
Analysis of the gSOFA score of inpatients revealed that this
score significantly affected the length of hospitalization
(p<0.001). It was observed that age of the hospitalized
patients was not a significant factor (p=0.201).

According to the logistic regression model results, blood
transfusion status, lactate level, presence of colon cancer,
TBIL level, MAP, and CRP level were found to be significant
variables for predicting mortality in our model. However,
the categories of the dependent variable used in the model
were quite unbalanced (dead: 25 and alive: 172). It should
be considered that this situation may have a negative
impact on coefficient prediction and variable selection. In
the study by Uludag et al."?, it was found that male sex, age,
presence of comorbid diseases, occurrence of intestinal
necrosis, previous abdominal surgery, and malignancy
increased the frequency of complications; the development
of intestinal necrosis was a factor that increased mortality.
In the study of Karabulut et al.”), it was determined that
the patient group with the highest mortality experienced
colorectal cancers; hernia was the second most frequent
malignancy.

According to the model generated in present study,
factors affecting the operation status were the gSOFA
score (p=0.027), potassium level (p=0.057), sodium level
(p=0.023), and total protein level (p=0.024). A comparative
analysis could not be performed because no model for the
factors affecting the need for surgery among patients in ED
was found in the literature. We expect our model to serve
as an example for studies with larger patient groups and
to help reduce the number of surgeries; we believe that
the use of our model can reduce the cost by decreasing
mortality and length of hospitalization.

There are some limitations of the recent study. First of all
this study was designed and carried out as a single center
format. So data could be supported more centered and
comprehensive studies. The second one is demographic
characteristics of the patients. In this study most of the
patients have comorbid diseases, and isolated ileus cases
were limited. It may affect the results.

CONCLUSION

We believe that the parameters obtained as a result of the
study can be used in predicting the need for surgery, length
of hospitalization, and mortality in patients diagnosed
with ileus in ED. Further, these parameters can be used as a
scoring system with additional comprehensive studies and
will thus contribute to the literature.
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Abstract

Aim: This study conducted to investigate the attitudes of nurses
working in surgical clinics towards patient safety.

Material and Method: The descriptive and cross-sectional study
sample consisted of 100 nurses working at the surgical clinics of a
hospital in the Marmara region of Turkey. The data were collected
between March 2020 and June 2020 by using a Nurse Identification
Form and The Safety Attitudes Questionnaire. Median, percentage
distribution, independent t-test and analysis of variance (ANOVA)
test were used for statistical evaluation. A written permission was
obtained from the Scientific Ethics Board where the study was
conducted for the investigation to be carried out.

Results: The mean total attitude score of the nurses included
in the study was found 155.88+20.77. No statistically significant
difference was found to exist between the mean total scores of
the Safety Attitudes Questionnaire, and the variables of the nurses’
gender, education level or place of work (p > 0.05). A statistically
significant difference was found between the marital status of
nurses, working position and the mean total score of the of the
Safety Attitudes Questionnaire.

Conclusion: It was concluded from this study that nurses working
in surgical units had a positive attitude toward patient safety.
Nursing leaders should therefore endeavor to maintain nurses’
work motivation and improving working conditions to maintain
patient safety.

Keywords: Nurse, surgical clinics, nursing, patient safety,
attitude

Oz
Amag: Bu arastirma cerrahi kliniklerde calisan hemgsirelerin hasta
glvenligine yonelik tutumlarini arastirmak amaciyla yapilmistir.

Gereg ve Yontem: Tanimlayici ve kesitsel tipteki arastirma 6rneklemini
Turkiye'nin Marmara bolgesindeki bir hastanenin cerrahi kliniklerinde
calisan 100 hemsire olusturdu. Veriler Mart 2020 ile Haziran 2020
arasinda Hemsire Tanitim Formu ve Hasta Glvenligi Tutum Olcedi
kullanilarak toplanmustir. istatistiksel degerlendirme icin medyan,
yUzde dagilimi, bagimsiz t testi ve varyans analizi (ANOVA) testi
kullanildi. Arastirmanin yapilabilmesi icin arastirmanin yapildigi Bilim
Etik Kurulu'ndan yazli izin alindi.

Bulgular: Arastirmaya dahil edilen hemsirelerin 6lgek toplam puan
ortalamalar 155.88+20.77 olarak bulundu. Hasta Guvenligi Tutum
Olcegi toplam puan ortalamalari ile hemsirelerin cinsiyet, egitim
dlzeyi veya is yeri degiskenleri arasinda istatistiksel olarak anlamli
fark bulunmadi (p > 0.05). Hemsirelerin medeni durumu, calisma
pozisyonu ve Hasta Glvenligi Tutum Olcegi toplam puan ortalamalari
arasinda istatistiksel olarak anlamli fark bulundu.

Sonug: Bu calismada cerrahi birimlerde calisan hemsirelerin hasta
glvenligine yonelik olumlu tutuma sahip olduklari sonucuna
varilmistir. Hemsirelik liderleri, hasta guvenligini saglamak icin
hemsirelerin ¢alisma motivasyonunu korumaya ve calisma kosullarini
iyilestirmeye calismalidir.

Anahtar Kelimeler: Hemsire, cerrahi klinikler, hemsirelik, hasta
glvenligi, tutum
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INTRODUCTION

Patient safety is one of the most important issues in health care
delivery. It is one of the basic patient rights for an individual to
receive health care in a safe environment.? The World Health
Organization (WHO) has defined patient safety as “the absence
of preventable harm to a patient during the process of health
care and reduction of risk of unnecessary harm associated with
health care to an acceptable minimum”® Patient safety is the
crucial aspect of quality in health services, and avoidance of
medical errors at every stage of care by health care providers
to prevent the harm that health care services may cause to
individuals.”? According to Robertson and Long™, preventable
medical errors in related to patient safety commonly included
errors related to surgical medication, hospital infections, falls,
communication problems and errors related to material use.
Nurses play a key role in reducing medication errors, reducing
infection rates, and ensuring safe transitions from the hospital to
the home in hospital settings. Patient safety in nursing practise
also mandates that a professional healthcare provider support
the patient in obtaining optimal health while ensuring that all
required safety measures are taken to avoid or minimise risk.**!

One of the places where medical errors related to patient
safety occur the most is surgery clinics.”? In a retrospective
study in which medical errors were observed in clinics, it was
found that 43.6% of the preventable errors were made in the
surgical department.® In the study conducted by Ozata and
Altunkan, in which they evaluated the types of medical errors
in terms of internal and surgical clinics, it was determined that
the wrong route of drug administration was higher in surgical
clinics than in internal clinics. Surgical clinics are settings where
interventional procedures are frequently performed and where
the workload is considerable. As a result, errors may occur
more frequently, and medical error tendencies are increasing
as nurses working in surgical services perform under stress. A
recent study by Karacabay et al.” found that most of nurses
who working in surgical clinical faced medical errors during the
clinical interventions. Increases in workload may also pose arisk
to patient safety by reducing the nurse's ability to perceive and
respond to clinical situations.[7-9] To determine medical errors
in surgical clinics, identify interventions that may threaten
patient safety, it is critical to examine the attitudes of the nurses
workinginthese clinics. Determining the patient safety attitudes
of nurses working in surgical clinics will enable the prediction of
medical errors and the determination of the approaches to be
developed to prevent them. Therefore, this study conducted to
investigate the attitudes of nursing working in surgical clinics
towards patient safety.

MATERIAL AND METHOD

Written permission was obtained by email from the authors
of the Turkish validity and reliability study of the scale in
order to conduct the research. This study was approved by
Uludag University Faculty of Medicine Clinical Research Ethics
Committee (Date: 19.02.2020, Decision No: 2020-3/2), and

from each of the nurses who voluntarily participated in the
research. All the participants were provided verbal information
about the study, and written informed consent was obtained
from each participant. All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

Study Design

This descriptive cross-sectional design study was conducted
in surgical units of hospitals in the Marmara region of Turkey
between March and June 2020.

Participant and Data Collection

The population of the study was 130 nurses employed in
the surgical clinics of a large hospital in the Marmara region
of Turkey. The research sample consisted of 100 nurses who
were actively working in these units and who were willing to
participate in the current study (Participation rate: %76.92).

Data were collected using with a Nurses’ identification form
and The Safety Attitudes Questionnaire.

Nurses’ Identification Form

The form was prepared by the researchers and consisted of
eight questions aimed at determining the participant nurses’
sociodemographic and professional characteristics.

The Safety Attitudes Questionnaire (SAQ)

The scale was developed by Sexton et al.'® with the basic
aim of measuring patient safety attitudes of nursing. Turkish
validity and reliability of the scale was performed by Baykal
et al. (2010)."" The scale consists of 46 items, structured as
5-point, Likert-type: (5)"| strongly disagree,” (4)” | disagree,’ (3)
“I have no opinion, ” (2) "I agree, " and (1) “I strongly agree”
The scale consisted of six subscales as Teamwork Climate,
Safety Climate, Perceptions of Management, Job Satisfaction,
Working Conditions, and Stress Recognition. The minimum
score obtainable on the scale is 46 and the maximum is 230.
The higher scores indicate that greater patient safety attitudes.
In a previous study conducted in Turkey, the Cronbach’s alpha
was found to be 0.90 for the scale.'” The Cronbach alpha
coefficient in the current study was 0.92. After consenting to
participate in the current study, data were collected through
face-to-face interviews conducted with the participant nurses
in their clinics. This process was taken into consideration
in order to ensure that the duration of the research did not
negatively impact upon the participants’ working hours. The
time taken to complete each questionnaire was approximately
15-20 minutes.

Statistical Analysis

In evaluating the collected research data, IBM’s Statistical
Package for Social Science (SPSS, Version 22.0) was employed.
There was no data found to be missing from the current study.
Continuous variables are presented as median (min-max),
whilst categorical variables are described using frequencies
and percentages. Shapiro-Wilk normality test was applied
in order to examine whether or not the numerical data
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were distributed normally. Since the data were found to be
normally distributed, independent t-test and analysis of
variance (ANOVA) test were used to compare the scores of the
sociodemographic information of the nurses.

RESULTS

The mean age of the participant nurses included in the
research was 36.85+ 7.51 years. In addition, 20.0% worked in
the general surgery, 80.0% held a bachelor’s degree, 94.0%
were female, and 68.0% were married. The mean length of
time that they had worked in the surgical clinic was 8.55+7.55
years, they worked for 41.53+3.04 hours per week, and 93.0%
of them working as a clinical nurse (Table 1).

Table 1. Distribution of nurses’ descriptive characteristics (n= 100)

Characteristics n %

Age (Mean + SD) 36.85+ 7.51 years
Weekly work time (Mean =+ SD) 41.53 = 3.4 hours

Length of employment in surgical clinic (Mean + SD) 8.55+7.55 years
Gender
Female 94 94.0
Male 6 6.0
Marital status
Married 68 68.0
Single 32 32.0
Highest educational qualification
Health Vocational High School 4 4.0
Associate degree 6 6.0
Bachelor’s degree 80 80.0
Postgraduate degree 10 10.0
Service of work
Thoracic surgery 10 10.0
Ophthalmology 7 7.0
General surgery 20 20.0
Ears, nose, throat, head and neck surgery 6 6.0
Pediatric surgery 12 12.0
Urology 9 9.0
Orthopedic surgery 11 11.0
Gynecological surgery 7 7.0
Working position
Clinical nurse 93 93.0
Administrator nurse 7 7.0

The mean total score from the scale of the nurses included in the
study was found to be 155.88+20.77, from the sub-dimension
mean scores; teamwork climate was 44.61+6.97, safety climate
was 19.14+3.38, perceptions of management was 25.65+5.00,
job satisfaction was 34.05+7.73, working conditions was
17.47+2.85, stress recognition was 14.96+3.88 (Table 2).

Table 2. Mean scores of nurses' SAQ and sub-dimensions

SAQ and sub-dimensions Mean+SD Min-Max Score
Teamwork climate 44.61+£6.97 12-57
Safety climate 19.14+3.38 5-25
Perceptions of management 25.65+5.00 7-35

Job satisfaction 34.05+7.73 11-53
Working conditions 17.47+2.85 6-25
Stress recognition 14.96+3.88 5-25

Total SAQ 155.88+20.77 46-199

SAQ: Nurses' Safety Attitudes Questionnaire

No statistically significant difference was found between
the variable of the nurses’ gender, education level or place
of work and the mean total scores of the Safety Attitudes
Questionnaire (p > 0.05). However, a statistically significant
difference was found between the marital status of nurses,
working position and the total score of the of the Safety
Attitudes Questionnaire (p < 0.05) (Table 3).

DISCUSSION

This study was conducted with the aim of examining the
patient safety attitudes of nurses working in surgical clinics.
In this study, which was carried out on nurses who working
in the surgical clinics of a university hospital in Turkey, the
effect of variables including age, gender, educational status,
marital status, place of work and working position on patient
safety attitude is determined. The findings obtained from the
current study are discussed against the findings of the existing
literature.

According to the results obtained from this study; it was
revealed that nurses had highest average among with the
sub-dimensions of "working conditions" and "safety climate"
It was determined that the lowest average was obtained to
the "job satisfaction" sub-dimension. One of the essential
factors influencing workforce productivity is job satisfaction.
Preserving high level of job satisfaction among nurses is critical
for achieving the appropriate high quality medical service.[12]
Although these results revealed that the nurses were satisfied
with the management actions related to safety aspects, the
low level of job satisfaction might negatively affect the quality
of the nurses’ interventions. In study conducted with nurses
working in surgical clinics, the motivation levels of nurses
were examined, and it was reported that their willingness to
work in the clinic may be related to their motivation.[12]

In the study by Ozer et al.[13] on nurses working in a public
hospital in Turkey, nurses had the highest average to the sub
dimension of the working conditions and safety climate as
in our study while the lowest average was given to the sub-
dimension of stress recognition. Other studies found different
findings in terms of sub-dimensions average of nurses.[13-15]
The inconsistencies between the results of current study and
previous studies could be related to differences in sample
characteristics, sample size and the health institutions delivery
system.

Several studies were examined some nursing characteristics
to assess their relations with perception of patient safety. In
the current study, it was revealed significant relations between
marital status and working position and nurses' perception
of patient safety. In contrast, some studies did not establish
any significant relations between marital status or working
position and scores of attitudes of patient safety.[13,16]. In
the current study, it was obtained no significant relations
between gender, education level or place of work and nurses'
perception of patient safety.
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Table 3. Distribution of nurses’some descriptive characteristics and mean scores of nurses' SAQ and sub-dimensions

Safety Teamwork Perceptions of Job Working Stress SAQ
Characteristics climate climate management  satisfaction conditions recognition Mean + SD
Mean+SD  Mean +SD Mean + SD Mean + SD Mean + SD Mean + SD -

Gender

Female 19.29+£3.27 44.76£6.91 25.73+4.94 34.09+7.81 17.43+£2.89 14.88+£3.95 156.22+20.92

Male 16.66+4.36  42.00+£8.07 24.33+6.28 33.33+6.91 18.00+2.28 16.16+2.48 150.50+£19.05

Statistical test* t=1.869 t=0.944 t=0.663 t=0.233 t=-0.467 t=-0.782 t=0.653

p p=0.650 p=0.347 p=0.509 p=0.816 p=0.641 p=0.436 p=0.506
Marital status

Married 19.51+£2.78 45.51+5.39 26.30+4.28 35.25+6.34 17.60£2.51 15.20+£3.54 159.39+£16.59

Single 18.34+4.33 42.68+9.32 24.25+6.10 31.50£9.71 17.18+3.49 14.43+4.55 148.40+26.41

Statistical test* t=1.627 t=1.915 t=1.946 t=2310 t=0.677 t=0.921 t=2.535

p p=0.107 p=0.058 p=0.054 p=0.023 p=0.500 p=0.359 p=0.036
Highest educational qualification

Health Vocational High School 17.25£1.70  41.50+5.50 21.00+3.55 31.00+1.82 15.25+3.59 14.50+2.08 140.50+6.24

Associate degree 21.00+2.44  47.83+3.86 27.83+2.78 37.00+6.00 17.16x1.47 13.83+£2.99 164.66+9.54

Bachelor’s degree 19.10+£3.42 44.38+7.25 25.53+4.98 33.96+7.88 17.55£2.92 15.28+3.80 155.82+21.98

Postgraduate degree 19.10+3.87  45.70+6.51 27.10+5.76 34.20+9.01 17.90+£2.51 13.20£5.24  157.20+16.77

Statistical test** F=1.025 F=0.795 F=1.874 F=0.495 F=0.923 F=1.060 F=1.106

p p=0.385 p=0.500 p=0.139 p=0.687 p=0.433 p=0.370 p=0.351
Service of work

Thoracic surgery 19.00£1.49  44.50+2.87 24.30+3.46 33.30+15.04 18.10+£1.28 14.80£2.97  154.00+15.04

Ophthalmology 21.33+4.27  46.66+7.31 27.33+5.46 36.50+10.36 17.83+£2.48 13.00+£5.93  162.66+18.01

General surgery 18.40+£3.54  42.80+7.14 25.25+4.79 34.45+6.51 18.10+£2.67 15.55+2.89 154.55+£16.58

Ears, nose, throat, head and neck surgery  21.00+2.44  47.50+4.72 23.00+6.08 34.16+5.26 136.8+2.22 16.33£2.58  164.16+11.07

Pediatric surgery 20.33+1.77  48.75+4.57 28.16+4.38 37.58+6.20 16.16+2.28 14.58+3.80  165.58+12.39

Urology 20.66+2.34  47.33+£3.57 26.77+3.63 35.55+7.41 16.63£1.56 12.77+£5.44 161.55£12.81

Orthopedic surgery 18.54+2.69  42.18+4.23 22.36+3.61 32.18+£5.94 18.44+1.81 14.54+2.54 146.45£14.18

Gynecological surgery 15.85+1.34 39.85+10.12 23.00+6.08 26.85+8.85 16.57+4.64 17.00+£3.69  139.14+20.78

Statistical test** F=1.995 F=1.737 F=1.914 F=1.319 F=0.893 F=0.994 F=1.550

p p=0.056 p=0.100 p=0.067 p=0.244 p=0.526 p=0.446 p=0.151
Working position

Clinical nurse 19.01+£3.44  44.18+6.95 25.29+4.86 33.44+7.54 17.57+2.90 15.15+3.77 154.66+20.75

Administrator nurse 20.62+2.19  49.50+5.58 29.75+£5.03 41.00£6.80 16.25£1.90 12.75+4.77 169.87+£15.98

Statistical test* t=-1.298 t=-2.102 t=-2.248 t=-2.734 t=1.264 t=1.691 t=-2.018

P p=0.197 p=0.038 p=0.015 p=0.007 p=0.209 p=0.094 p=0.046

SAQ: Nurses' Safety Attitudes Questionnaire; *: Independent t test; **: One-way Anova

In our study, it was determined that female nurses had higher
scores than male nurses in sub-dimension of safety climate,
teamwork climate, perceptions of management and job
satisfaction. Female nurses had also higher scores in terms
of total score of patient safety attitudes. According to these
results, it may show that female nurses are more satisfied
with their jobs, show a strong organisational commitment to
safety, and are satisfied with managerial actions. In a study
by Ozer et al.[13], female nurses had higher scores than male
nurses in all dimensions. The present study found that nurses
who had associate degree of nurses had higher scores in total
score of patient safety attitudes. Other studies found different
relationships between educational level and total or sub-
dimensions average of nurses. According to these results, it is
recommended to review the training curriculum in all levels of
nursing program in terms of improvements in attitude toward
patient safety. When evaluating the total and subscale scores
according to the working units of the nurses, results showed
no difference. Nurses who working pediatric surgery had
higher scores in total score of patient safety attitudes. A cross-
sectional and descriptive study by Unver and Yenigun[17]
investigated the attitudes of nurses working in surgical
departments toward patient safety. The authors found that
the patient safety culture was similar among the surgical units
of the study hospital.

Limitations

The current study was conducted with nurses working in
surgical clinics at a single health institution. Therefore, these
conclusions cannot be generalized, although the current
study’s findings could be retested according to other contexts.

CONCLUSIONS

In conclusion of the current study, it was found that the nurses
attitudes regarding patient safety were moderate, but that
their independent variables other than marital status and
working position did not significantly affect their attitudes.
Nursing and healthcare managers should consider the
training and education of nurses with respect to the maintain
of patient safety and to also improve the quality of nursing
interventions. In line with these results, it is recommended
that future studies be conducted with a larger sample, and to
include nurses working in other clinical fields to potentially
elicit results that consider a different perspective.
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Abstract

Aim: Myalgia is among the first and most common symptoms in
patients with COVID-19. A limited number of studies have been
found evaluating the frequency of myalgia and the laboratory
findings associated with this condition. In this study, we aimed
to evaluate the prevalence of myalgia and the relationship
between myalgia and laboratory parameters in patients who were
hospitalized due to COVID-19.

Material and Method: Three hundred fifty-eight patients with
confirmed diagnoses of COVID-19 who were hospitalized between
March 2020 and January 2021 were included in the study. The
patients were divided into two groups according to the presence
and absence of myalgia. Demographic characteristics, medical
history, symptoms, clinical findings, and laboratory findings were
evaluated retrospectively.

Results: A total of 358 patients, 192 (42.9%) females and 166 males,
were included in the study. The mean age of the patients was
60.3+15.2 years. When the laboratory findings of the 166 patients
with myalgia and 192 patients with no myalgia were compared,
no difference was found between the groups in terms of white
blood cell, neutrophil, lymphocyte, monocyte, and platelet counts,
C-reactive protein, ferritin D-dimer, and troponin levels. However,
creatine kinase (CK) levels were found to be significantly higher in
the group with myalgia compared with the group without myalgia
(p<0.001). In 92 (25.6%) of 358 patients, the CK level was found to
be higher than 200 U/L. The median value for CK was 55 U/L in the
group without myalgia and 221 U/L in the group with myalgia.

Conclusion: Myalgia is one of the most common symptoms in
COVID-19. In patients with myalgia, the CK level is higher than
in patients without myalgia. These patients should be closely
monitored in terms of the risk of rhabdomyolysis because high CK
is an indicator of muscle damage.

Keywords: COVID-19, myalgia, creatine kinase, rhabdomyolysis

Oz

Amagc: COVID-19 hastalarinda miyalji ilk ve en yaygin semptomlar
arasinda yer almaktadir. Miyalji sikligini ve bu durumla iliskili laboratuar
bulgularini degerlendiren sinirli sayida calismaya rastlaniimistir. Bu
calismada hastaligi daha siddetli olmasi sebebiyle hospitalize takip
edilen hastalarda miyalji sikhdini ve miyalji ile laboratuar parametreleri
arasindaki iliskiyi degerlendirmeyi amacladik.

Gereg ve Yontem:Bu calismaya Mart 2020- Ocak 2021 tarihleriarasinda
hastanede yatirilarak takip edilen COVID-19 tanisi dogrulanmis 358
hasta dahil edilmistir. Miyalji varligi ve yokluguna gore hastalar 2 gruba
ayrilmisti. Demografik ozellikler, tibbi gecmis, semptomlar, klinik
bulgular ve laboratuvar bulgulari retrospektif olarak degerlendirildi.

Bulgular: Bu calismaya 192'si (% 42,9) kadin, 166'si erkek olmak tizere
toplam 358 hasta dahil edildi. Hastalarin yas ortalamasi 60,3+15,2 idi.
Miyalji tarifleyen 166 hasta ve tariflemeyen 192 hastanin laboratuar
bulgulari karsilastirldiginda, white blood cell (WBC), neutrophil,
lymphocyte, monocyte, platelet degerleri, C reactive protein (CRP),
ferritin D-dimer, troponin duzeyleri arasinda gruplar arasi fark
saptanmadi. Ancak miyalji olan grupta olmayan gruba gére creatine
kinase (CK) duzeyleri anlamli yUksek saptandi (p<0.001). 358 hastanin
92'sinde (%25,6) CK diizeyi 200 U/L 'den yiksek saptanmistir. CK igin
ortanca deger miyaljisi olmayan grupta 55 U/L iken miyaljisi olan
grupta 221 U/L olarak elde edilmistir.

Sonug¢: COVID-19'da miyalji en sik gozlenen bulgulardan biridir.
Miyalji tarifleyen hastalarda CK dizeyi miyalji olmayan hastalara gore
yUksektir. CK yiksekligi kas hasari gostergesi oldugundan bu hastalar
rabdomiyoliz riski agisindan yakin izlenmelidir.

Anahtar Kelimeler: COVID-19, kreatin kinaz, miyalji, rabdomiyoliz
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INTRODUCTION

The infection that was first detected in December 2019,
caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), was named coronavirus 2019 (COVID-19)
by the World Health Organization (WHO) and declared a
pandemic. As of April 2021, COVID-19 has infected more
than 153.1 million people in 216 countries and killed more
than 3.2 million people worldwide.™"

The clinical manifestations of patients infected with
COVID-19 range from mild symptoms to severe pneumonia
and multiorgan failure. Although COVID-19 specifically
targets the respiratory system, neurologic symptoms
may also frequently accompany.” These include central
nervous system involvement such as encephalitis, acute
disseminated encephalomyelitis (ADEM), encephalopathy,
steroid-sensitive  encephalopathy, posterior reversible
encephalopathy syndrome (PRES), and meningitis, as
well as peripheral findings such as hyposmia/agusia,
ophthalmoparesis, facial paresis, and Guillain-Barre
syndrome. Neuromuscular findings such as neuropathy,
critical illness myopathy, myalgia, myositis, and
rhabdomyolysis have also been described.™

Myalgia, in particular, may be among the first and most
common symptoms. In a meta-analysis evaluating 1995
patients with COVID-19 from 10 countries, the prevalence
of myalgia was found as 35.8%." The presence and severity
of myalgia can adversely affect activities of daily living
and prevent patients from maintaining their quality of life
during the illness.®! In addition, studies are showing that
the presence of myalgia is closely related to disease severity
and respiratory distress.®” A limited number of studies have
been found evaluating the frequency of myalgia and the
laboratory findings associated with this condition.

In this study, we aimed to evaluate the prevalence of myalgia
and the relationship between myalgia and laboratory
parameters in hospitalized patients.

MATERIAL AND METHOD

This study was a single-center retrospective study, and
patients with confirmed COVID-19 diagnoses who were
hospitalized between March 2020 and January 2021
were included. It was planned to include 400 patients in
the study, but 358 patients were included in the study;
42 patients were excluded because they did not meet
the inclusion criteria. The patients were divided into two
groups according to the presence and absence of myalgia.
All patients with COVID-19 in this study were diagnosed
according to the WHO guideline.® The inclusion criteria were
as follows: age over 18 years, positive SARS-CoV-2 real-time
reverse transcription-polymerase chain reaction (rRT-PCR) in
a nasopharyngeal swab, lung tomography compatible with
viral pneumonia, and hospitalization. Patients with a history
of malignancy, a history of rheumatologic disease, and

patients transferred to the intensive care unit (ICU) due to
the need for intensive care were not included in the study.

Demographic characteristics, medical history, comorbid
diseases, initial symptoms, clinical, laboratory, and
imaging findings of hospitalized patients were evaluated
retrospectively from electronic medical records. Approval
was obtained from the Local Ethics Committee (Protocol No:
2021-026) and the Ministry of Health for this study.

Statistical Analysis

Data were analyzed using the IBM Statistical Package for the
Social Sciences V23 software (SPSS Inc.; Chicago, IL, USA).
Normal distribution of the laboratory values according to the
presence of myalgia was examined using the Kolmogorov-
Smirnov test. The difference between the groups was
examined using the Mann-Whitney U test because the
quantitative data did not show normal distribution. The
Chi-square test was used to analyze categorical data. The
independent samples t-test was used to compare the
ages. Univariate and multivariate binary logistic regression
analyses were used to determine the risk factors affecting
the presence of myalgia. The cut-off values for creatine
kinase (CK) values in diagnosing myalgia were analyzed
using receiver operating characteristics (ROC) curve analysis.
The level of significance was accepted as p<0.05.

RESULTS

A total of 358 patients, 192 (42.9%) females and 166 males,
were included in the study. The mean age of the patients
was 60.3+£15.2 years. The most common presenting
symptom was fatigue (n=176, 49.1%), followed by myalgia,
cough, fever, shortness of breath, and headache. The most
common comorbidity in patients was hypertension (HT)
with 31.2%, followed by diabetes mellitus (DM) with 29.6%,
and asthma with 9.5%. Of the patients, 42 (11.7%) were
smokers (Table 1).

Patients were grouped according to the presence of
myalgia. Demographic characteristics and laboratory
findings of 166 patients with myalgia and 192 patients
with no myalgia were compared. No difference was found
between the groups in terms of age, gender and comorbid
diseases (Table 2). No difference was found between the
groups with and without myalgia in terms of steroid use
during hospitalization (p = 0.078). All patients included in
the study were discharged, and the mean hospital stay was
8.1+3.52 days.

When the groups were compared in terms of laboratory
findings, no difference was found between the groups in
terms of white blood cell (WBC), neutrophil, lymphocyte,
monocyte, and platelet counts, C reactive protein (CRP),
ferritin D-dimer, and troponin levels. However, creatine
kinase (CK) levels were found to be significantly higher in
the group with myalgia compared to the group without
myalgia (p<0.001) (Table 2).
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Table 1. Demographic and Clinical Features

Results (n=358)

Characteristics ocran T ( ,mﬁf’::x)
Age (years) 60.3+15.2 61 (20-88)
n %
Sex
Male 192 53.6
Female 166 46.4
Symptom at admission
Cough 130 36.3
Fever 104 29
Myalgia 166 46.3
Fatigue 176 49.1
Headache 70 19.5
Dyspnoea 80 223
Loss of taste and smell 30 83
Diarrhea 14 3.9
Comorbid diseases
Hypertension 118 31.2
Diabetes mellitus 112 29.6
Asthma 36 9.5
Chronic obstructive pulmonary disease (COPD) 26 7.2
Cardiovascular diseases 28 7.8
Other Diseases 36 10.1
Smoking 42 11.7
Discharge from the hospital 358 100
Steroid treatment during hospitalization 278 77.6
Length of stay (days), mean+SD (min-max) 8.1+ 3.52 4-29

*Significant at 0.05 level; Chi-square test for categorical variables, Student’s t-test for age.

Abbreviations: SD, standard deviation.

In 92 (25.6%) of 358 patients, the CK level was found to be
higher than 200 U/L. In patients describing myalgia, this
rate was 31.9% (53/166). The median value for CK was 55
U/L in the group without myalgia and 221 U/L in the group
with myalgia. The cut-off value for CK was 123.5 U/L and the
area under the ROC curve (AUC) was determined as 88.5%.
According to the cut-off value of 123.5 U/L, the sensitivity was
85.4%, the specificity was 87.9%, the positive predictive value
(PPV) was 89.1%, the negative predictive value (NPV) was
83.9%, and the correct classification rate was 86.6%. The ROC
curve analysis is presented in Figure 1.
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Figure 1. ROC curve analysis of CK value

Table 2. Comparison of demographic characteristics and laboratory parameters in the groups with and without myalgia

With myalgia (n=166) Without myalgia (n=192) P
Age (Mean+SD) 60.4+14.8 60.3+15.7 0.960
Sex-Male, n (%) 104 (55.9) 110 (64) 0.302
Female 62 (36) 82 (44.1)

Comorbid disease

Hypertension 44 (26.5) 74 (38.5) 0.088
Diabetes mellitus 60 (36.1) 52 (27.1) 0.192
Asthma 20(12) 16 (8.3) 0.243
Chronic obstructive pulmonary disease (COPD) 12(7.2) 14 (7.3) 0.999
Cardiovascular diseases 14 (8.4) 12 (6.3) 0.785
Other Diseases 15(9) 21(10.9) 0.656
Smoking 20(12) 22 (11.5) 0.862
Steroid treatment during hospitalization 122 (73.4) 156 (81.2) 0.078
Laboratory findings MeanzSD Median (Min-Max) MeanzSD Median (Min-Max)

White blood cells, x103/uL 7.8£3.1 6.8(3.3-17.2) 7.543.3 6.7 (3.3-23.8) 0.379
Neutrophils, x103/uL 5.7£3 49(1.7-15.7) 5.4+2.9 4.4 (1.7 -15.9) 0.456
Lymphocytes, x103/uL 1.3+0.6 1.2(0.3-2.8) 1.4+0.7 1.3(0.3-5.6) 0.319
Monocytes, x103/uL 0.9+2.9 0.5(0.1-27) 1.5+6.8 0.5(0.1-57) 0.706
Platelets x103/pL 238.9+93.6 220 (97 -624) 239.9+88.5 212.5(71-581) 0.808
C-reactive protein (CRP), mg/L 91.8+119.6 56 (3.1 -869) 65.3£59.3 49.5(1.5-322) 0.292
Ferritin, ng/mL 322+304.6 197 (7.6-1500) 227+215.9 149 (7.6-1146) 0.061
D-dimer, ng/mL 1.4+4.1 0.4 (0.1-29.3) 0.9+2.7 0.3 (0-25.4) 0.115
Troponin, ng/mL 14.7+32.9 6.8 (1.3-255) 11.5+21.5 5.3(0.4-175) 0.617
Creatine kinase (CK), U/L 77.6+80.9 55 (4 - 540) 364+459.8 221 (25 - 3550) <0.001

*Significant at 0.05 level; Mann-Whitney U test for numerical variables; SD, standard deviation
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Risk factors affecting the presence of myalgia were
determined as a result of univariate analysis (Table 3).
According to the analysis, the increase in the CK value
indicated the presence of myalgia (p<0.001). No other
variables were determined as risk factors (p>0.05). In
multivariate analysis, the increase in CK value increased
the presence of myalgia 1.016 times (p<0.001). No other
variables were identified as risk factors for the presence of
myalgia (Table 3).

DISCUSSION

In this study, among 358 patients who were hospitalized
over a 10-month period and whose diagnoses of COVID-19
were confirmed clinically, and whose laboratory tests were
evaluated, the frequency of myalgia was found as 46.3%
(166/358). When the literature was reviewed, the prevalence
of myalgia was found as 37.5% in a study in which 294
hospitalized patients with COVID-19 were evaluated,® and
the prevalence of myalgia was found as 59% in a study
examining the data of 417 patients with COVID-19 from 12
European hospitals.'” In a study on the function of smell and
taste in patients with COVID-19, myalgia was found in more
than 50% of the patients.""? The rate found in our study was
similar to the literature consisting of large case series.

In a study conducted on 1420 European patients with
COVID-19, myalgia was found at a higher rate in older patients
compared with younger patients with prominent ear, nose,
and throat symptoms.l'? However, when the groups with and
without myalgia were compared in our study, no difference
was found in terms of age.

The mechanism of muscle-joint pain in viral diseases has not
yet been revealed, and when the possible myalgia mechanisms
due to COVID-19 are evaluated, the angiotensin-converting
enzyme 2 (ACE2) receptor used by the virus to enter the cell
has been highlighted. It is thought that SARS-coV-2 may cause
skeletal muscle damage via ACE2 receptors in muscles or due
to proinflammatory cytokine increase.™ It is thought that
interferon (IFN)-y, interleukin (IL)-1B, IL-6, IL-17, and tumor
necrosis factor (TNF)-a, which are known to be elevated in
patients with COVID-19, can directly induce muscle fiber
proteolysis and decrease protein synthesis.'™ Satellite cells,
thought to be important in the recovery process of COVID-19,
are progenitor cells that directly contribute to muscle fiber
growth. It is thought that IL-13 and TNF-a can inhibit the
proliferation and differentiation of these cells, and IL-13 and IL-6
can induce muscle fibroblast activity and lead to fibrosis.['5”)

There are a limited number of studies evaluating
musculoskeletal symptoms and parameters related to
infection and inflammation. In a meta-analysis performed
by Cipollaro et all® it was recommended to evaluate
the relationship between musculoskeletal symptoms
and inflammatory and infection-related parameters (IL-
6, C-reactive protein) and laboratory findings. In a study
evaluating laboratory parameters associated with myalgia
and fatigue in patients with COVID-19, a higher lymphocyte
count was observed in the group with myalgia compared
with those without myalgia.'"” In our study, however, no
difference was found between the groups with and without
myalgia in terms of inflammatory parameters such as white
blood cell counts, lymphocyte and neutrophil counts, and
C-reactive protein.

Table 3. Logistic regression analysis results of risk factors affecting the presence of myalgia

Univariate Multivariate
OR (95% Cl) p OR (95% ClI) p
Age 0.999 (0.98 - 1.019) 0.959 0.968 (0.929 - 1.008) 0.115
Sex, Female 2.250(1.234 - 4.1059) 0.088 1.064 (0.369 - 3.066) 0.908
Sex, Male 1.476 (0.769 - 2.833) 0.242 1.964 (0.655 - 5.894) 0.229
Comorbid disease 1.007 (0.553 - 1.836) 0.981 0.449 (0.09 - 2.228) 0.327
Diabetes mellitus 0.656 (0.348 - 1.238) 0.193 0.863 (0.263 - 2.83) 0.808
Hypertension 1.739(0.919-3.29) 0.089 3.849(1.081-13.7) 0.057
Cardiovascular diseases 1.009 (0.325-3.132) 0.987 0.56 (0.094 - 3.349) 0.525
Asthma 0.724 (0.233 - 2.246) 0.576 0.907 (0.132 - 6.248) 0.921
COPD 1.182 (0.654 - 2.138) 0.580 0.53 (0.185-1.52) 0.238
Other additional diseases 1.269 (0.606 - 2.659) 0.527 1.251 (0.336 - 4.655) 0.738
White blood cell, x10°/uL 0.971 (0.886 - 1.064) 0.530 0.904 (0.594 - 1.376) 0.638
Neutrophil, x10%/uL 0.963 (0.871 - 1.065) 0.465 1.106 (0.687 - 1.783) 0.678
Lymphocyte , x1 03/pL 1.278 (0.782 - 2.09) 0.328 0.757 (0.225 - 2.548) 0.653
Monocyte, x10%/uL 1.028 (0.959-1.101) 0.435 1.029 (0.874-1.211) 0.735
Platelet x10%/uL 1(0.997 - 1.003) 0.941 0.998 (0.993 - 1.004) 0.561
CRP, mg/L 0.996 (0.992-1) 0.073 0.995 (0.987 - 1.003) 0.232
Ferritin, ng/mL 0.999 (0.997 - 1) 0.021 0.999 (0.997 - 1.001) 0.283
D-dimer, ng/ml 0.952 (0.863 - 1.05) 0.326 1.008 (0.898 - 1.133) 0.888
Troponin, ng/mL 0.996 (0.984 - 1.007) 0.441 0.998 (0.976 - 1.021) 0.887
Creatine kinase (CK), U/L 1.016 (1.011 - 1.021) <0.001 1.016 (1.011 - 1.022) <0.001

* Abbreviations: COPD, chronic obstructive pulmonary disease; CRP, C reactive protein; SD, standard deviation.
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If striated muscle cells are damaged and membrane integrity
changes, CK begins to rise in the blood after about 2-12
hours and decreases to baseline values within 3-5 days.
In conclusion, high CK is closely related to the intensity of
striated muscle damage.?? In studies, an increase in CK levels
has been reported, varying between 9.6% and 27%.2"?2 |n
our study, the CK level was found to be higher than 200 U/L
in 92 (25.6%) of 358 patients. This rate was found to be 31.9%
in patients describing myalgia. The high percentage of CK in
our study can be explained by the inclusion of hospitalized
patients with a more severe course, similar to the study
of Pitscheider et al.?? It was reported that patients with
COVID-19 with very high CK levels developed rhabdomyolysis
following viral myositis.”®! Patients with rhabdomyolysis
can present with elevated CK levels without myalgia and
typical COVID-19 symptoms. Although very high CK levels
were detected in only three patients in our study, a rapid
decrease was observed in the follow-up and renal functions
remained within normal limits. Careful monitoring of kidney
functions and muscle enzymes in SARS-CoV-2 infection, and
closer follow-up of patients with myalgia and high CK for the
development of rhabdomyolysis have been recommended.?*

In another study involving 161 adults with COVID-19, 17
patients had CK levels higher than 190 U/L and 18 had myalgia.
However, no association was found between CK levels and
myalgia.”¥ In another study investigating the relationship
between myalgia and CK levels in patients with COVID-19, a
significant relationship was found between high CK results
and myalgia in 140 of 239 patients.” In our study, the median
value for CK was 55 U/L in patients without myalgia and
221 U/L in patients with myalgia, and a significant increase
was found in CK values in patients with myalgia symptoms
compared with patients without myalgia symptoms. The cut-
off value for CK was 123.5 U/L, with a sensitivity of 85.4% and
a specificity of 87.9%.

The presence of muscle-joint pain has been associated with
the severity of the disease. In one study, increased CK was
observed in 40% of severely affected patients (for example,
those admitted to the ICU) and only 24% of patients with
mild disease.”® In another study, it was reported that CK was
higher in patients with abnormal findings on lung imaging.
281 |t has been stated that CK can indicate the severity of the
disease, but it is not a prognostic indicator. No comment can
be made on this issue because patients who were followed in
the ICU or transferred to the ICU during the follow-up were
not included in our study.

It is known that corticosteroids used in the treatment of
COVID-19 affect the musculoskeletal system negatively and
it is recommended that patients who receive corticosteroid
treatment should be monitored in terms of musculoskeletal
symptoms.?”? There is no study in the literature searching the
relation between steroid use and myalgia in patients with
COVID-19. In our study, steroid use was evaluated in groups
with and without myalgia. In our study, our patients were
mostly followed up with moderate-to-severe pneumonia, so

they were receiving corticosteroids. However, there was no
difference between the groups with and without myalgia in
terms of steroid use.

This study had some limitations such as being a single-
center study, having a limited number of patients, being a
retrospective study, not being able to perform advanced
etiologic examinations such as electromyoneurography
(ENMG) and muscle biopsy, not including patients in the
ICU, and not being able to perform advanced laboratory
investigations such as measuring IL levels. It is thought
that more data are needed in this area to determine the
contribution of processes involved in the pathogenesis of
myalgia in patients with COVID-19, and multicenter clinical
studies with a larger number of patients are needed.

CONCLUSION

Myalgia is one of the most common symptoms in COVID-19.
The CK level in patients describing myalgia is higher than in
patients without myalgia. These patients should be closely
monitored in terms of the risk of rhabdomyolysis because
high CK is an indicator of muscle damage. In addition, cohort
studies focusing on the health of the musculoskeletal system
of recovering patients will make an important contribution to
more clearly determining the long-term consequences of this
devastating disease..
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Abstract

Aim: Colistin (Col) is an agent used in the treatment of multidrug-
resistant gram-negative (MDRGN) bacterial infections. This drug has been
administered with a loading dose in recent years to provide rapid clinical
response and therapeutic blood levels. In our study, we aimed to evaluate
whether there is a relationship between the efficacy of the loading dose
of Col treatment, mortality, microbiological clearance during treatment,
nephrotoxicity, and neurotoxicity side effects for the treatment of MDRGN
bacterial infections.

Material and Method: In this retrospective study, which included a control
group, 6-years data was analyzed. Totally, 323 patients who received Col
treatment with or without loading dose (LD) were included in the study.
Patients were divided into two groups; I: without Col-LD regimen (those
who were hospitalized in 2011-2014), II: with Col-LD regimen (those who
were hospitalized in 2015-2017). Demographic characteristics such as
age, gender, microbiological cultures, laboratory results, side effects, and
mortality of the patients were evaluated.

Results: A statistically significant relationship was found between with Col-
LD regimen and nephrotoxicity. However, it was determined that there was
no statistically significant relationship between microbiological clearance
without a Col-LD regimen. Nephrotoxicity was found to be decreased with the
Col-LD regimen. Neurotoxicity was observed more frequently (3.7%) in with
Col-LD regimen. Initial and final C-reactive protein (CRP) and procalcitonin
(PCT) levels were statistically significantly lower in with Col-LD regimen.

Conclusion: It was found that with Col-LD regimen had a statistically
significant effect on nephrotoxicity, neurotoxicity, and treatment outcome,
but had no effect on microbiological clearance. In addition, with Col-LD
regimen was effective in decreasing CRP and PCT values.

Keywords: Colistin, colistin loading therapy, multiple resistant, gram
negative bacterial infection.

Oz

Amag: Kolistin (Col), ¢ok ilaca direngli gram-negatif (MDRGN) bakteriyel
enfeksiyonlarin tedavisinde kullanilan bir ajandir. Bu ila¢c hizl klinik yanit
ve terapotik kan seviyeleri saglamak icin son vyillarda yukleme dozu ile
uygulanmaktadir.  Calismamizda MDRGN  bakteriyel — enfeksiyonlarinin
tedavisinde Col tedavisinin ylikleme dozunun etkinligi ile mortalite, tedavi
sirasindaki- mikrobiyolojik klirens, nefrotoksisite ve norotoksisite yan etkileri
arasinda bir iliski olup olmadigini degerlendirmeyi amagladik.

Gereg ve Yontem: Kontrol grubu iceren bu retrospektif calismada 6 yillik veriler
analiz edildi. Toplamda yUkleme dozu (LD) olan veya olmayan Col tedavisi
alan 323 hasta calismaya dahil edildi. Hastalar iki gruba ayrildi; I: Col-LD rejimi
almayanlar (2011-2014'te hastaneye yatirilanlar), Il: Col-LD rejimi uygulananlar
(2015-2017'de hastaneye yatirilanlar). Hastalarin yas, cinsiyet, mikrobiyolojik
kalturler, laboratuvar sonuglari, yan etkiler ve mortalite gibi demografik
ozellikleri degerlendirildi.

Bulgular: Col-LD rejimi ile nefrotoksisite arasinda istatistiksel olarak anlamli
bir iliski bulundu. Ancak Col-LD rejimi olmadan mikrobiyolojik klirens
arasinda istatistiksel olarak anlamli bir iliski olmadigr belirlendi. Col-LD rejimi
ile nefrotoksisitenin azaldigi bulundu. Nérotoksisite, Col-LD rejiminde daha
sik (%3.7) gozlendi. ilk ve son C-reaktif protein (CRP) ve prokalsitonin (PCT)
seviyeleri Col-LD rejiminde istatistiksel olarak anlamli derecede dustktu.

Sonug: Col-LD rejiminin nefrotoksisite, ndrotoksisite ve tedavi sonucu Uzerinde
istatistiksel olarak anlamli bir etkiye sahip oldugu, ancak mikrobiyolojik klirens
Uzerinde hicbir etkisinin olmadigi bulundu. Ayrica Col-LD rejimi ile CRP ve PCT
degerlerinin dusdrilmesinde etkili olmustur.

Anahtar Kelimeler: Kolistin, kolistin yikleme tedavisi, coklu direngli, gram
negatif bakteriyel enfeksiyon.
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INTRODUCTION

The antimicrobial resistance of Gram-negative (GN) bacteria
is globally threatening. The United States (USA) Center for
Disease Control and Prevention (CDC) reported that amongst
multidrug-resistant (MDR) GN, extended-spectrum beta-
lactamase (ESBL) organisms, carbapenemase-producing
Enterobacteriaceae, carbapenem-resistant Acinetobacter
species, multi-resistant Pseudomonas aeruginosa are
emerging and spreading globally." Infections caused by
MDR GN bacteria are among the main causes of mortality,
especially for critically ill patients hospitalized in intensive care
units (ICUs).” In addition, these infections are associated with
increased healthcare costs and length of hospital stay.!"

Colistin, also called polymyxin E, was used clinically in the
late 1950s, but was shelved in the early 1970s due to its
nephrotoxicity and neurotoxicity side effects and the presence
of less toxic antibiotics.® Since there were no new antibiotics
at a level to respond to the increasing antibiotic resistance,
colistin was accepted as a last-resort treatment option.”! On
the other hand, the increasing use of colistin has resulted
in the increasingly widespread use of colistin resistance
worldwide, and the increasing trend of resistance rates has
gradually reduced the treatment options of clinicians.”

The low post-antibiotic effect of colistin may cause
unsuccessful clinical response and development of resistant
subpopulations in critically ill patients due to insufficient
dose.’ In addition to providing therapeutic blood levels, the
rapid and effective clinical response has been recommended
to be given with a loading dose of colistin in recent years.®”!
For these reasons, it has been reported that there is a higher
clinical success with the loading dose, and no significant
change is found in terms of side effects.®®

This study aimed to evaluate whether there is a relationship
between the efficacy of the loading dose of colistin treatment,
mortality, microbiological clearance during treatment,
nephrotoxicity, and neurotoxicity side effects for the
treatment of MDRGN bacterial infections. And also, to reveal
whether there is a change between reactive protein (CRP) and
procalcitonin (PCT) levels were aimed.

MATERIAL AND METHOD
Study Design and Patients

In our retrospective study, which included a control group,
6-years data was analyzed. Since colistin treatment was
given without loading before the year 2015 in our hospital,
no additional intervention was made to differentiate the
groups. Totally, 323 patients who received colistin treatment
with a loading dose (LD) or without LD, were included in the
study. Patients were divided into two groups; I: without Col-
LD regimen (those who were hospitalized in 2011-2014), II:
with Col-LD regimen (those who were hospitalized in 2015-
2017). Demographic characteristics such as age, gender,
microbiological cultures, laboratory results, side effects, and
mortality of the patients were evaluated.

In those who did not take the loading dose, colistin was used
intravenously (IV) 150 mg every 12 hours. In patients who
received a loading dose; 300 mg colistin was administered as
a maintenance dose of 150 mg 12 hours after IV loading dose,
then 150 mg every 12 hours.

Definations

Microbiological clearance was defined as the absence of the
same type of bacterial growth or control culture negativity
which was taken after the 3rd and 7th days of colistin
treatment. The clinical response was defined as a decrease in
CRP and PCT values at the beginning and end of treatment.

RIFLE (Risk-Injury-Failure-Loss-Endstage) scoring (8) was used
for nephrotoxicity determination. For neurotoxicity, it was
accepted that neurotoxicity developed in patients who were
evaluated as drug-induced neurotoxicity after neurology
consultation due to symptoms during hospitalization.

Data Collection and Microbial Identification

The data of patients who received colistin therapy were
retrospectively scanned on the Probel Patient Information
Management System program. Demographic characteristics
such as age, gender, microbiological cultures, laboratory results,
side effects, and mortality of the patients were evaluated.
Microbiological cultures were studied with the VITEC 2 Compact
15 ( bioMérieux ) device in the microbiology laboratory of our
hospital and verified by E-test when necessary.

Statistical Analysis

IBM SPSS Statistics for Windows (v21.0; IBM Corp) program was
used to analyze the data. After testing the frequency analysis,
firstly, a normal distribution test was performed for all variables.
Cross-tabular descriptive statistics analysis was performed to
determine the composition of possible subgroups resulting
fromthe variables within the whole.The Chi-square (Chi-Square)
test was used to find the explanatory power of the independent
variable on the dependent variables, and the Wilcoxon test,
which is a Two-Related Sample Test, was used to determine the
relationship between the variables. The Wilcoxon test was used
to check whether there is a significant difference between the
observed values of the two covariates that are related to each
other. Variables, mean standard error, categorical variables were
given as numbers or %. In all statistical comparisons, p<0,05
values were considered statistically significant.

The study was conducted in accordance with the approval
of Manisa Celal Bayar University Faculty of Medicine Clinical
Research Ethics Committee (Date: 04.06.2016, Decision No: 32).

RESULTS

Totally, 323 patients, 123 (67.9%) of with LD regimen, 93 (65.5%)
of the patients were without Col-LD regimen, were included
in the study. 216 of them (66.9%) were male and the average
age of the patients in the study group was 62.21+£19.28, 112
(61.8%) of with Col-LD regimen and 84 (59.2%) of the group
without Col-LD regimen were over 65 years old.
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When the homogeneity of the variances of the group
distributions is evaluated with the F Levene's test for
both subgroups of the study in terms of age, gender and
accompanying risk factors, underlying diseases; It was
observed that age, gender, and presence of diabetes were
homogeneous in both groups (p> 0.05). It was observed
that there was no homogeneity between other dimensions
such as neurological disorder, hematological malignancy,
previously antibiotic usage, presence of a peripheral catheter,
and mechanical ventilation (p <0.05) (Table 1).

Table 1. Homogeneity test of variances.

With Col-LD Without Col-LD

Variable (n=181) (n=142)

Gender (M) 123 93 721
Gender(F) 58 49 364
>65 years 112 84 .628
Diabetes mellitus 33 21 251
Neurological disorder 36 50 .002
Hematological malignancy 26 6 .002
Solid organ malignancy 29 20 374
Previously antibiotic usage 168 141 .004
presence of peripheral catheter 168 142 .000
Presence of mechanical ventilation 95 99 .001

In the evaluation of a total of 323 patients included in the
study according to their department; the majority of the
patients (39.9%) were hospitalized in the Anesthesia Intensive
Care Unit (ICU). The other clinics where the patients are
hospitalized are surgical ICU (7.7%), internal medicine ICU
(17%), hematology (4%), infectious diseases (1.5%), oncology
(0.6%), other (Plastic surgery, Orthopedics) Cardiology, etc.)
wards (29.1%). The most common reasons for using colistin
therapy were NP / VAP (Nosocomial pneumonia / ventilator-
associated pneumonia) (48.9%) and sepsis (25%). 99 (30.7%)
of the patients who received colistin therapy had colistin
monotherapy. It was found that 168 of them (52.0%) received
their treatment in combination with at least one antibiotic.
It was found that double or triple antibiotic combination
therapy was used in 56 (17.3%) patients.

To examine the relationship between Col- LD regimen
and mortality, a bivariate Chi-Square test (Chi-Square
independence test) was used. The chi-square test value was
found to be 4.944 (p=0.04). Since the p-value was less than
0.05 at the 95% confidence interval, a significant relationship
was found between Col- LD regimen and mortality (Table 2).

A Chi-square test was used to examine the relationship
between with Col-LD regimen and nephrotoxicity. According
to the analysis results, the Chi-square value was calculated
as 15,256 and the p-value was calculated as 0,000, and a
statistically significant relationship was found between
colistin loading and nephrotoxicity (Table 3). Nephrotoxicity
was less common in the Col-LD regimen. The relationship
between colistin loading and neurotoxicity was found to be
significant as the type (p=0.011) (Table 4).

Table 2. Evaluation the relationship between mortality and colistin loading

dose regimen.

surh\ll(i):ors Survivors Total
- existing 103 78 181
"3: % Among those Col LD 56.9% 43.1% 100.0%
8 7 Total% 31.9%  24.2% 56.0%
S g existing 92 50 142
< % Among those Col LD 64.8% 35.2% 100.0%
2 Total % 285%  15.4% 44.0%
existing 195 128 323
Total % Among those Col LD 60.4% 39.6% 100.0%
Total % 60.4% 39.6% 100.0%

Chi-Square test
Full Significance

Value Sd (2 tails)
Pearson Chi-Square 4.944a 2 .004
Probability Ratio 5.241 2 .007
Linear Relationship 907 1 .041

20 cells (0,0%) have expected count less than 5. The minimum expected count is 9,67, *Chi-Square test

Table 3. Evaluation of the relationship between colistin loading dose,

nephrotoxicity and neurotoxicity.
nephrotoxicity

Total
yes no
= existing 79 102 181
é % Among those Col LD  43.6% 56.4% 100.0%
2 5. Total % 24.5% 31.6% 56.0%
-% S g existing 93 49 142
° < %Among those ColLD  65.5% 34.5% 100.0%
-‘g'_ S Total% 28.8% 15.2% 44.0%
H existing 172 151 323
Total % Among those Col LD  53.3% 46.7% 100.0%
Total % 53.3% 46.7% 100.0%
neurotoxicity
Total
yes no
= existing 11 170 181
a ; % Among those Col LD 6.1% 93.9% 100%
> - Total % 3.4% 52.6% 56.0%
; S ‘g‘ existing 1 141 142
% = % Among those Col LD 0.7% 99.3% 100.0%
5 S Total % 0.3% 43.7% 44.0%
< existing 12 311 323
Total % Among those Col LD 3.7% 96.3% 100.0%
Total % 3.7% 96.3% 100.0%
Chi-Square test
Value sd Full ?izgtr;iiilisc)ance
Pearson Chi-Square 6,4222 1 011
Probability Ratio 5,008 1 .025
Linear Relationship 7,739 1 .005

20 cells (0,0%) have expected count less than 5. The minimum expected count is 5,28.

There was no statistically significant relationship between
colistin loading and microbiological clerance (p=0,393)
(Table 4).
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Table 4. Evaluation of the relationship between colistin loading dose and
microbiological clearance

Table 5. Evaluation of CRP and procalcitonin values by Wilcoxon test.

Results n mean sd V4 P
ColLD ‘ A
Total ) First CRP 100 4183 67,82
; i With 2,077 0,03
‘ - without  with Last CRP 100 3098 4862
o existing &= e 12 Withour € CRP 7 361 3939
Ithou LY )
E Expected value 71.7 56.3 128.0 Last CRP 77 2922 36,02
© Y€S among microbiological o © o .
§ et 53.1% 46.9%  100.0% § With First PCT 49 1552 27,82 LU G
S % Among those Col LD 37.6% 42.3% 39.6% = Last PCT 49 590 17,63
g‘ Gozlenen Deger 113 82 195 E First PCT 51 31,61 24,82 68 049
S g . = I
3 Expected value 109.3 85.7 195.0 & Without | stpcT 51 2622 2176
S no farelsielas
LE-. i;;‘;’,ggg'g;?sk;';;j‘gg'ca' 57.9% 421%  100.0% Chi-Square Test
% Among those Col LD 624%  57.7%  60.4% Value  Sd ol 5('29:';3:)"‘““’
SsEg 181 142 323 Pearson Chi-Square 15,2562 1 ,000
rotal Expected Yalu; o 181.0 142.0 323.0 Probability Ratio 14,391 1 1000
among microbiologica q a .
el NSt 56.0% 440%  100.0% Linear Relationship 15,425 1 ,000
20 cells (0,0%) h d h .The mini d is 66,
%AmongthoseCol LD 1000%  1000%  1000%  Sihni et ci o T PR ounis 0038
Chi-Square Test
Val sd Full Significance § .
alue (2 tails) The first and last PCT values of a total of 100 patients, 49 of
Pearson Chi-Square 7302 1 393 whom were taken as a sample in the study, and 51 of whom
Probability Ratio 547 1 459 were not loaded with colistin, were reached. In the evaluation
Linear Relationship 729 1 393 of the difference between the first and last PCT of the patients

20 cells (0,0%) have expected count less than 5. The minimum expected count is 56,27

The Wilcoxon test is used to check whether there is a significant
difference between the observed values of two covariates
that are related to each other. In this study, the nonparametric
Wilcoxon test was used to investigate whether there was a
difference between the first and last CRP PCT values of patients
loaded with colistin. The first and last C-reactive protein (CRP)
values of 177 out of 323 patients (100 from those who were
loaded and 77 from those who did not) could be reached in
the study. In the evaluation of the difference between the first
and last CRPs of the patients who were loaded with colistin,
the mean of the first CRP was 41.83 and the standard deviation
was 67.82. The average the last CRP of the patients who were
loaded with colistin was 30.98, and the standard deviation was
48.62. As can be seen, there is a decrease in the CRP of the same
patients with colistin loading. These findings show that the
difference between the first CRP and the last CRP is significant at
the 95% confidence interval (Z=-2.077, p <0.05). The average of
the first CRP of the evaluation of the difference between the first
and last CRPs of the patients without colistin loading is 31.61,
the standard deviation is 39.39. The average the last CRP of the
patients who cannot be loaded with colistin is 29.22, and the
standard deviation is 36.02. As can be seen, there is a very low
decrease in CRP of patients who are not loaded with colistin.
However, these findings showed that the difference between
CRP at the beginning of treatment and CRP at the end of
treatment was not significant (Z=-1.953, p=0.06). In other words,
while there was a great decrease in the CRP of the patients who
were loaded with colistin, the decrease in the CRP of the patients
who were not loaded was evaluated as significant. This shows
that colistin loading has a high level of effect on CRP.

who were loaded with colistin, the mean of the first PCT was
15.52 and the standard deviation was 27.82. The mean of the
final PCT of the same patients is 5.90, the standard deviation
is 17.63. As can be seen, a significant decrease is observed in
the PCT of the same patients with colistin loading. It is seen
that the difference between the first PCT and the last PCT of
these patients is significant at a 95% confidence interval (Z=-
3.492, p <0.05). The mean of the first PCT of the evaluation of
the difference between the first and last PCTs of the patients
without colistin loading is 31.61 and the standard deviation is
24.82.The average of the last PCT of the patients who cannot
be loaded with colistin is 28.22, and the standard deviation
is 22.76. As can be seen, although there is a decrease in the
PCT of patients without colistin loading, it is seen that the
difference between PCT at the beginning of treatment and
PCT at the end of treatment is not statistically significant (Z=-
1.953, p> 0.05).

DISCUSSION

In the GN bacterial infections that develop in hospitalized
patients; since Enterobacteria (especially Klebsiella spp. and
Escherichia coli), Pseudomonas aeruginosa, and Acinetobacter
baumannii are frequently encountered as causative agents
andthey can develop resistance, colistin continues to be one of
the limited number of antibiotics we have.” Usage and doses
of colistin may differ from country to country. The main reason
for this is the existence of different formulations in the market
and the dosage of some products using milligrams (mg) and
others using international unit (IU) units. This situation may
cause a difficult understanding of the pharmacokinetic and
pharmacodynamic properties of colistin. Therefore, as new
researches and studies are conducted, the colistin dose is
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revised. It can be seen that this situation delays compliance
with new dose recommendations and even causes different
dosing administrations even in the same hospital. The optimal
dose of colistin has not been defined. Although there are
small descriptive studies evaluating the loading dose of
colistin, very few of them included a control group. Because
colistin is an old drug; It has not been developed with modern
drug development procedures, and data to guide its use are
limited.lo1

It has been hypothesized that the colistin loading dose is an
improvement in treatment.'? In the Sanford Antimicrobial
Treatment Guideline published in November 2012, it was
stated that colistin initially increased the efficacy of 5 mg/kg
loading dose.l'>* Recent guidelines recommend an IV loading
dose of 300 mg of colistin base activity followed by a daily."
maintenance dose of 2 mg/mg target plasma concentration
adjusted according to renal function However, it has been
reported that more evidence is needed regarding the risks
and benefits of the loading dose, and strategies are urgently
needed.'%""! In our hospital, colistin has been used with a
loading dose since 2015.

Nazeretal.""reported that there are no randomized controlled
studies among the clinical studies evaluating colistin, only two
studies by Trifi"®! and Elefritzl'”? were the control group. Also
in the same review; It has been reported that there are only 3
studies on the pharmacokinetics of colistin.208

Pharmacokinetic modeling showed that the loading dose
reduced the time to reach therapeutic concentrations in
patients with infections due to CD-GN pathogens; however,
clinical data on this dosing approach are limited.>'

In the literature, it is stated that an important risk factor for
the development of colistin resistance is the long-term use of
colistin, but there is no clear information about the duration.
As the most effective strategy to prevent colistin resistance
formation, the use of colistin in combination with other
antimicrobials has been recommended.?” In our study, 99
(30.7%) of the patients used only colistin, while 168 (52.0%)
received their treatment in combination with an antibiotic.
The double or triple antibiotic combination was administered
to 56 (17.3%) patients.

Meropenem was mostly used in the combination. Our
patients with colistin resistance also received combined
therapy. Because, in addition to reducing colistin resistance,
combination therapies are recommended to increase the
clinical efficacy of colistin.?"? One of the important reasons
why colistin is preferred in combination therapy is that
although the microorganism is only sensitive to colistin, the
partial destruction of the bacterial cell wall as a result of the
use of carbapenem and the increase in colistin activity on the
cell membrane over time.?? Studies have been conducted on
its combined use with a carbapenem, tigecycline, sulbactam,
and colistin, and it has been shown that combined therapy
is more effective.”” In our study, colistin monotherapy was
found to be homogeneous in both groups. Abdelsalam et

al? reported that the combination of meropenem-colistin
caused a significant decrease in mortality compared to cases
where colistin was used alone; the association of combination
therapy with significant hepatoxicity, nephrotoxicity,
and neurotoxicity has not been established. In our study,
no significant difference was found between colistin
monotherapy and combination therapy in terms of clinical,
biochemical response, and mortality side effects.

One concern with using the loading dose regimen of
colistin is its potential for nephrotoxicity. Colistin-associated
nephrotoxicity rates range from 6% to 48%."°** Colistin-
related nephrotoxicity is usually mild and returns to normal
when the drug is discontinued. Most cases of nephrotoxicity
shown in this study are mild and reversible. Patients receiving
colistin therapy with hypertension or chronic kidney disease
should be closely monitored and the administration of
neurotoxic agents should be avoided in all patients whenever
possible.?

Pogue et al.” retrospectively evaluated risk factors for
the development of colistin-related nephrotoxicity using
RIFLE criteria and reported that ARF developed in 43% of
the patients, and ARF developed depending on the dose of
colistin. Independent risk factors in multivariate analysis are;
simultaneoususeofrifampicinand concomitantadministration
of 3 or more nephrotoxic agents. Although Doshi et al.*” had
a 6.5 times higher risk of nephrotoxicity in critically ill patients
who received at least 2 nephrotoxic agents, no relationship
was found between total daily dose or total cumulative IV
colistin dose and nephrotoxicity. Similarly, Elefritz et al."”
reported that ARF developed in 50% of the patients in the pre-
application period and 58% (p=0.59) in the post-application
period, and there was no statistical difference. However, in
the same study; it was thought that the nephrotoxicity rates
were higher than previously reported in both groups, but
this result was determined because only critically ill patients
were evaluated in this study"”Katip et al.?”! in the prospective
cohort study; 102 cancer patients diagnosed with multiple
resistant A.baumanii infections were evaluated. In this study;
75 patients were given a loading dose of colistin; There was
no significant clinical and microbiological response in patients
in the loading dose group or patients in the unloading dose
group. However, nephrotoxicity according to RIFLE criteria
developed in 38 (50.67%) patients in the loading dose group
and 6 (22.22%) patients in the unloaded dose group (p=0.013).
Independent predictors of nephrotoxicity were reported as
colistin administration with a loading dose and age> 60 years.

Alp et al." in their half experimental study; MDR A. baumannii
infected ventilator-associated pneumonia patients who
received and did not receive Col LD were compared. For those
who take the loading dose; on the 14th day of treatment, the
clinical improvement rate increased from 47.6% to 56.7%, but
bacteriological clearance (80% versus 81%), ICU mortality (50%
versus 54.2%), or the duration of stay in the ICU ( median: 32
versus 36 days) found no significant difference. It was found
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that mortality increased in patients with nephrotoxicity and
age was the only risk factor for nephrotoxicity. Also; overall, he
reported that nephrotoxicity was more severe in those receiving
the loading dose according to the RIFLE criteria. Bellos et al.”?®
eight (three prospective and five retrospective cohorts) studies
consisting of 1115 patients were included in the meta-analysis
study. In this study; it has been reported that administration of
colistin loading dose does not change the clinical, treatment
response, mortality, or nephrotoxicity risk (28). In our study; it
was found that nephrotoxicity decreased with the LD (p=0.000).

The most common side effects of colistin therapy are
nephrotoxicity and neurotoxicity. Although there are
numerous case reports of nephrotoxicity, little literature
information is available on the neurotoxicity of the drug.
There are limited reports, especially on psychiatric side
effects.?32 Dai et al.®¥ reported that colistin administration
(15 mg/kg/day for 7 days) can cause significant mitochondrial
dysfunction in central and peripheral nerve tissues. In our
study, neurotoxicity was observed more frequently (3.7%) in
patients who received a loading dose of colistin. Since we only
see neurotoxicity in 12 of all patients in total, it is thought that
it will not be statistically significant to evaluate this statistically.
In other studies, no data related to these were found.

Grégoire et al.*Y reported that colistin loading dose is
associated with less exposure to subtherapeutic colistin
concentration, thus limiting the emergence of bacterial
resistance. Trifi et al." reported that, the Col LD group had
a higher maintenance dose than the group without Col LD,
and it is difficult to evaluate the clinical treatment response
in this study. In another study, no significant difference was
found between patients with and without colistin loading.
06l In a study conducted on 30 patients with MDR-associated
VIP infection, clinical and microbiological usefulness was
not found.'™ Bellos et al.?® reported that administration of
Col LD was associated with higher microbiological response
rates, especially in A. baumannii infections. Katip et al.?”
reported that there was no statistically significant clinical
and microbiological difference between the patients in the
loading dose group or the patients in the non-loading dose
group. Also; In multivariate logistic regression analysis, it has
been reported that the presence of septic shock is associated
with both a poor clinical and microbiological response, rather
than the application of colistin.””! In our study; in terms of
microbiological response, there was no significant relationship
with colistin loading.

In the available literature; data on the relationship between
colistin loading dose and CRP and PCT could not be reached.
In our study, the decrease in CRP values above was found to
be statistically significant between patients with and without
colistin loading, whose initial and final CRP values could be
reached. However, there was a very low decrease in CRP value
without colistin loading and it was not statistically significant.
Also again between the two groups; The written PCT value is
given to the patient decreases and a significant decrease was
not observed in the absence of loading.

CONCLUSION

Colistin loading therapy; It was found that its effect on
nephrotoxicity, neurotoxicity and treatment outcome was
statistically significant (95% Cl, p <0.05), but it had no effect
on microbiological response. In addition, when the loading
dose of colistin therapy was compared with the load-free
treatment; It was found to be effective in decreasing CRP and
PCT values. There is a need for randomized controlled studies
involving more patients evaluating colistin loading therapy.

Limitations of the study: Only the patient data belonging
to our own hospital were evaluated retrospectively, so the
number of cases is insufficient.
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Abstract

Aim: Our aim in this study is to consider the relationship between
arterial blood gas (ABG) parameters and prognosis in severe head
trauma in children.

Material and Method: Patients younger than 17 years of age
with a Glasgow Coma Scale (GCS) of 8 and below with a history
of head trauma were retrospectively analyzed. The relation of ABG
parameters taken at the time of admission with mortality was
examined. Independent sample T-test was used for pH, PCO2 and
base extract (BE) parameters in ABG, and Mann Whitney U test was
used for POz and lactate parameters.

Results: 48 patients were included in the study. Gender, age,
admission blood pressure arterial values, GCS and Abbreviated
Injury Scale (AIS) scores, length of stay in intensive care, and the
surgical application did not differ statistically between the patient
groups who died and survived. Ph and POz values were lower, PCO,
lactate, and BE values were found to be higher in the deceased
patient group compared to the living patient group. The presence
of acidosis, hypercapnia, or hyperlactatemia according to ABG
values in the patient group who died was statistically significantly
higher.

Conclusion: In our study, we found that the presence of acidosis,
hypercapnia, and hyperlactatemia in patients according to ABG
values increased mortality. We found that high PCO2 and lactate
values are specific indicators of poor prognosis. We think that PCO2
and lactate measured in arterial blood may be biomarkers that can
determine the prognosis.

Keywords: Traumatic brain injury, blood gas, child, lactate

0z
Amac: Bu calismadaki amacimiz, cocuklarda siddetli kafa travmasinda
arteriyel kan gazi (AKG) parametreleri ile prognoz arasindaki iliskiyi ele

almaktir.

Gereg ve Yontem: Glasgow Koma Skalasi (GKS) 8 ve altinda olan
ve kafa travmasi 6ykisu olan 17 yasindan kuguUk hastalar geriye
dontik olarak incelendi. Basvuru aninda alinan AKG parametrelerinin
mortalite ile olan iliskisi incelendi. AKG'da pH, PCO2 ve baz ekstrakti (BE)
parametreleri icin bagimsiz 6rnek T- testi, PO2 ve laktat parametreleri
icin ise Mann Whitney U testi kullanildi.

Bulgular: Calismaya 48 hasta alindi. Olen ve yasayan hasta gruplar
arasindacinsiyet,yas, basvuru tansiyon arter degerleri, GKS ve Kisaltiimis
Yaralanma Skalasi (AIS) skorlari, yogun bakimda kalis siresi ve cerrahi
uygulama istatistiksel olarak farklilik géstermedi. Olen hasta grubunda
yasayan hasta grubuna gore Ph ve POz degerleri daha dustk, PCO»,
laktat ve BE degerleri daha yiiksek bulundu. Olen hasta grubunda
AKG degerlerine gore asidoz, hiperkapni veya hiperlaktatemi varlig

istatistiksel olarak anlamli derecede yuksekti.

Sonug: Calismamizda AKG dederlerine gore hastalarda asidoz,
hiperkapni ve hiperlaktatemi varliginin mortaliteyi artirdigini bulduk.
Yiksek PCO:2 ve laktat degerlerinin kotl prognozu gosteren spesifik
gostergeler oldugunu saptadik. Arter kaninda olctlen PCO:2 ve laktatin
prognozu belirleyebilecek biyobelirtecler olabilecegini dustinlyoruz.

Anahtar Kelimeler: Travmatik beyin hasari, kan gazi, cocuk, laktat
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INTRODUCTION

Traumatic injuries cause 50% of deaths under the age of
18.[" Head trauma is the most common type of trauma seen
in childhood and is responsible for 80% of trauma-related
deaths.[** Up to 80% of head traumas are mild (GCS 14), 10%
are moderate (8 <GCS <14) and about 10% are severe (GCS
< 8)." Mortality rates, especially in patients with severe head
trauma, are around 30% despite all treatments.”

The pathological processes that occur in the brain tissue
after head trauma is called traumatic brain injury (TBI).
TBI is defined as primary, and secondary according to its
physiopathology. Primary TBH, with the effect of mechanical
forces, occurs as a result of damage to neuronal and vascular
tissue. After physical damage to cell membranes, neuronal
edema, hypoperfusion, and neurotoxicity occur. Secondary
TBI is defined as the result of processes such as ischemia,
reperfusion, and hypoxia in the damaged areas of the brain
after the first injury. Treatment aims to correct intracranial
and extracranial factors that cause secondary TBI.”

Knowing the biomarkers that affect the prognosis in head
trauma makes it easier to identify patients who may be at
risk, determine treatment methods, and predict the clinical
outcome.® To determine the TBI level and prognosis after head
trauma, studies with glucose, S100 calcium-binding protein B
and thiol have shown that they can be biomarkers.”'"

Arterial blood gas (ABG) is an examination that provides an
overview of acid-base balance and can show the oxygen
need and requirements of tissues.'? Studies on the effects of
parameters in ABG on prognosis have been mostly conducted
on cardiovascular and respiratory system diseases.>'¥ There
is an insufficient number of studies on this subject in Head
Trauma. Our aim in this study is to evaluate ABG parameters
after severe head trauma in children, as well as to find their
prognostic effects and their relationship with mortality.

MATERIAL AND METHOD

The study was conducted in accordance with the Declaration
of Helsinki after the approval of the Kafkas University
Medical Faculty Non-interventional Ethics Committee dated
25.06.2020 and numbered 2020/233. Patients between the
ages of 0-17 who were admitted to the emergency service
of the Kafkas University Health Research and Application
Hospital after severe head trauma between 2014 and 2019,
were examined.

Children with proven intracranial pathology with computed
tomography and having a GCS score of 8 or less, were included
in the study. Demographic characteristics of the patients, Blood
Pressure Arterial (TA) measurements at the time of admission,
GCS, AlS values, pH, PCO2, PO, lactate and BE values in ABG, the
number of days of hospitalization in the intensive care unit, and
the data regarding the application of surgery, were all obtained
by scanning the patient files. Patients with diabetes, electrolyte
disturbances, chronic lung diseases, severe hypovolemia,

anemia, and infections that may affect blood gas results, as well
as severe multiple trauma (thoracic, abdominal organ injuries,
major bone fractures, and cardiac injuries) accompanying head
trauma, were excluded from the study.

In ABG parameters, pH: 7.35-7.45, PaO2: 80-100 mmHg,
PaCO2: 35-45 mmHg, lactate level up to 2 mmol/L and BE: up
to+3 mmol/L were taken as normal values.[15] In analyzing
ABG data, the”Medcalc: Acid-base Calculator” calculation
software was used. Ph<7.35 value was defined as acidosis,
Pa02 <80 mmHg value as hypoxia, PaCO2> 45 mmHg value
hypercapnia, lactate> 2 mmol/L value hyperlactatemia and
BE >+3mEq/L values as base deficit.

Statistical Analysis

The data obtained were analyzed with the IBM SPSS
Statistics 22 program. Quantitative data were calculated
as meanzstandard deviation. Categorical variables were
presented as numbers and percentages. Statistically, the Chi-
square test was used in the analysis of categorical variables.
The Shapiro Wilk test was used to find the quantitative values
showing homogeneous distribution. The independent
sample T-test was used for the analysis of the parameters
showing homogeneous distribution among the quantitative
variables, and the Mann Whitney U test was used for the
analysis of the parameters not showing homogeneous
distribution. ROC Curve (receiver process characteristic curve)
analysis was performed for ABG parameters. P <0.05 was
considered significant in all statistical tests.

RESULTS

In our study, the data of a total of 48 patients were
examined. The most common intracranial pathologies
were intracerebral hematoma (22.9%), subdural hematoma
(16.6%), and traumatic subarachnoid hemorrhage (14.5%),
respectively (Figure 1). There were 16 (33.3%) female patients,
and 32 (66.6%) male patients, according to their gender. No
statistically significant difference was found between the
patient groups who died and survived in terms of gender and
surgical application in Table 1. The mortality rate among all
patients was 35.41%.

Type of Brain Trauma
Percentage of Patients
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Figure 1. Type of brain trauma percentage of patients
(SDH: Subdural hematoma (8), EDH: Epidural hematoma (6), Contusion (5), SAH: Subarachnoid hemorrhage
(7), IVH: Intraventricular hemorrhage (6), ICH: Intracerebral hemorrhage (11), Brain Edema (5))
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Table 1. Demographic and clinical data

All (n=48) Exitus(n=17) Surviving (n=31) p value
Boys 32 (66.7%) 13 (40.6%) 19 (59.4%) 0.350
Girls 16 (33.3%) 4 (25%) 12 (75%)
Intracranial Operation
Yes 14 (29.2%) 6 (42.9%) 8(57.1%) 0.478
No 34 (74.8%) 11 (32.4%) 23 (67.6%)

The mean age of the patients included in the study was
7.56+4.28 years. The mean age of the deceased patient group
was 6.29+4.57 years and the average age of the surviving
patient group was 8.25+4.02 years. No statistically significant
difference was found between the mean age, TA values
measured at hospital admission, several days of intensive
care hospitalization, GCS and AlS values, of the patient groups
who died and survived (Table 2).

It was observed that the mean values of Ph, POz were lower,
the mean values of PCOz, lactate, and BE were higher in the
patient group who died, compared to the living patient
group, and the difference between the groups was found to
be statistically significant (p <0.05) in Table 3.

Table 2. T test results of the difference in Age, GCS, AlS, mean TA and IC days

between the fatal and surviving cases

Groups n x Ss sd t p
Exitus 17 6.294 4.579
Age L. 29.593 1.482 .149
Surviving 31 8.258 4.024
Exitus 17 5941 1.390
GCS . 29.187 1.677 .104
Surviving 31 6.612 1.202
Exitus 17 17.647 6.918
AlS o 31.928 0.156 .877
Surviving 31  17.967 6.645
Exitus 17 108.529 12344
TA o 31.657 0.093 .926
Surviving 31 108.871 11.740
Hospitalized ~ Exitus 17 5470 3.299
28714 1.516 .140
daystolCU  syrviving 31 6903  2.797

(GCS: Glasgow Coma Scales, AlS: Abbreviated Injury Scale, TA: Tension Arterial, ICU: Intensive Care Units)

Table 3. Proportions and p values of ABG results in living and deceased
patient groups

Exitus  Surviving P
All (n=17) (n=31) OR %95 Cl Ehm

Acidosis
Yes 26542% 14292% 1225.2%

7389  1.748-31.225 0.004
No 22458% 363% 1939.6%
Hypoxia
Yes 17354% 816.7%  918.8%

2173 0.636-7.420  0.212
No 3164.6% 918.8% 2245.8%
Hypercapnia
Yes 21438% 1327.1% 816.7%

9.344  2.352-37.123  0.001
No 27563% 483% 2347.9%
Hyperlactataemia
Yes 1939.6% 14292% 510.4%

24267 5.039-116.865 0.000
No 29604% 363% 2654.2%
BD
Yes 1020.8% 6125% 422.9%

3.682 .867-15.640  0.068
No 38792% 483% 2756.3%

(BD: Base Deficit, OR: Odds Ratio)

According to ABG values, 14 (53.8%) of 26 patients with
acidosis, 13 (61.9%) of 22 patients with hypercapnia, and 14
(73.7%) of 19 patients with hyperlactatemia died. Acidosis,
hypercapnia, and hyperlactatemia were higher in the
patient group who died, and this difference was statistically
significant (p <0.05). In our study, 8 (47.1%) of 17 patients with
hypoxia and 6 (60.0%) of 10 patients with BE (20.8%) died.
The presence of hypoxia and BE did not show a statistically
significant difference between the groups who died and
survived (p> 0.05) (Table 4).

Table 4. Average values in ABG

All Exitus Surviving P value
Ph 7.56+0.13 7.15+0.12 7.35+0.08 0.00
PO2 (mmHg) 81.66+£15.38 71.17+17.12 87.41£10.86 0.02
PCO2 (mmHg) 40.89+8.03  49.29+5.59  36.29+4.75 0.00
Lactate (mmol/L)  3.54+2.52 6.25+2.05 2.06+1.12 0.00
BD (mmol/L) 2.52+1.56 3.75+£1.07 1.85%1.36 0.00

By performing ROC analysis, sensitivity, specificity, 95%
confidence interval of sensitivity, 95% confidence interval
(Cl) of specificity, 95% confidence interval of AUC, and
AUC were examined in terms of mortality of parameters
measured in ABG. According to the ROC analysis results, AUC
values for Ph, PCO2, and lactate were above 0.500. (Figure
2), (Table 5). We obtained significant results for PCO2 and
lactate in the analysis performed to find out at what values
each of Ph, PCO, and lactate is associated with mortality. For
PCO, the sensitivity of 49 mmHg and above for mortality
was 58.8%; the specificity of 96.8% and for lactate above 4.5
mmol/L, the sensitivity for mortality was 82.4%: we found
that its specificity was 93.6%.

ROC Curve
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Curve
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Figure 2. ROC curve for the values of ABG parameters
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Table 5. AUC values of ABG parameters in patients who died

Area Under the Curve

Asymptotic 95% Cl

-\rlieraRbelz(lsI: Area Ef:gl:a Asy;li‘lgp. Eotnc Lower Upper

Bound Bound
PH 0.114  0.058 0.000 0.000 0.228
POz (mm Hg) 0.203 0.064 0.001 0.077 0.329
PCO2 (mm Hg) 0.954  0.027 0.000 0.900 1.000
Lactate (mmol/L) 0.952  0.030 0.000 0.892 1.000
BD (mmol/L) 0.847 0.054 0.000 0.741 0.954

The test result variable(s): ph, POz, PCO, lactate, be has at least one tie between the positive
actual state group and the negative actual state group. Statistics may be biased. a. Under the
nonparametric assumption b. Null hypothesis: true area=0.5

For the simplest in-group and between-group comparisons,
at alpha=0.05, the sample size needed for the effect value
determined for a statistical power of 0.50 is approximately
n=46. Within the scope of this study, the sample size is above
the sufficient number for the study. The Cohen's d scores
of the power analysis performed for all quantitative values
resulted above 0.90.

DISCUSSION

TBI after head trauma is one of the main causes of morbidity
and mortality in the pediatric age group.[16] Since brain
development continues in children, axonal myelination is not
fully formed and brain tissue has a higher water content than
adults. While focal damage is frequently seen in adults after
head trauma, this is common damage in children. Although
children after TBI have a higher survival rate than adults,
sequelae are more devastating in children.!"”!

Acidosis may cause neural death by disrupting acid-base
homeostasis in brain tissue.'® Therefore, the presence of
acidosis has been accepted as an important indicator of
morbidity and mortality." Kushi stated that jugular venous
blood pH levels are useful as an early prognostic indicator in
the evaluation of neurological function in patients with TBI.2%
In our study, the mean pH value was 7.15 in the patients who
died and 7.35 in the survivors, and the presence of acidosis
in the patients who died was statistically significantly higher,
which shows us that acidosis is an important indicator for
mortality.

There are studies on the increasing effect of hypoxia
after head trauma on secondary brain injury.2" Adequate
oxygenation is important to reduce brain damage, with or
without surgery. Rapid intubation and mechanical ventilation
are recommended to achieve this.?? In children with severe
head trauma with oxygen saturation <90% or PaO2 <60
mmHg, the importance of correcting hypoxia and increasing
cerebral perfusion pressure was initially mentioned in the
literature.?>24 Studies showing that the presence of hypoxia
after head trauma negatively affects the prognosis are
common.?>?1 But some studies have stated that hypoxia is
not seen as a factor affecting poor prognosis.?5? Although
one study conducted on patients with severe head trauma

indicated that those with normal PO2 levels showed a better
prognosis, no statistically significant result was found.? In
our study, POz values were lower in patients who died, but
the presence of hypoxia did not show a statistically significant
difference between the groups and was not seen as a factor
affecting prognosis.

Since it is known that low PCOz2 levels in the blood in patients
with severe head trauma increase blood flow and volume
through cerebral vasodilation, it is important to bring PCO2 to
normal levels as soon as possible.®” Dumont studied 65 adult
patients with a severe head injury to determine the effect
of PCO: levels on mortality: it was reported that the survival
rate in patients with normocapnia was better than in patients
with hypercapnia, and stated that blood PCO: levels could be
used as a prognostic biomarker.2? In addition, Rahimi et al.
reported that there was no relationship between blood PCO:
levels and mortality in children with severe head trauma.
28 In our study, blood PCO2 mean values and the presence
of hypercapnia were statistically significantly higher in the
group of patients who died. In the ROC analysis, it was found
that PCOz2 values of 49 mmHg and above in arterial blood had
58.8% sensitivity for mortality. Our study showed that the
presence of hypercapnia negatively affects the prognosis and
increases mortality.

Lactate is a by-product of anaerobic metabolism, and blood
lactate level also reflects the degree of tissue hypoperfusion
and hypoxia.®' There are studies with varying results about the
role of lactate levels in brain damage. Some studies indicate
that high lactate levels in the blood increase the use of
lactate as cerebral energy and this protects cerebral glucose
in the damaged brain.®334 It has been reported that with the
increase of lactate level in the blood, vasodilation occurs in
the cerebral vessels, and cerebral blood flow increases and
this situation has a neuroprotective effect on cerebral cell
metabolism.B> On the other hand, studies are reporting that
brain damage and mortality increase with impaired cerebral
blood flow regulation in cases where lactate levels in the
blood are too high.*¢3® Therefore, the role of lactate in TBI
is not clear yet. Although Ramanathan et al. and Shah et al.
reported that blood lactate levels were high in children after
trauma, they did not address the relationship between lactate
and prognosis.?** In our study, the mean blood lactate
values and the presence of hyperlactatemia were statistically
significantly higher in the patient group who died. In the
results of ROC analysis, it was found that lactate values of 4.5
mmol/L and above in ABG had 82.4% sensitivity for mortality.

In patients with general body trauma, BE has been reported
as an important indicator of tissue perfusion and hypoxia
and blood BE values have been reported to be a prognostic
biomarker in such traumas.*'“?There is an insufficient number
of clinical studies regarding the effect of blood BE values on
brain injury after head trauma. In our study, although blood
BE values were high in the patient group who died, they did
not give statistically significant results in terms of mortality.
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Limitations

Our study has some limitations, the first of which is that our
patient population was small. The other limitation is that it
is a retrospective study. In addition, patients with multiple
trauma accompanying severe head injuries were excluded
from the study. Finally, there is an arterial condition for blood
gas and venous blood gas was not accepted in the sample.

CONCLUSION

It is very important to identify and measure some prognostic
biomarkers beforehand to prevent secondary brain damage.
ABG measurement is an advantageous method with its
widespread use and rapid results. Our study showed that
the presence of acidosis, hypercapnia, and hyperlactatemia
according to ABG values, are associated with poor prognosis
in children with severe head trauma, and their presence
increases mortality. Our study has shown that PCO: and
lactate levels in ABG can be a biomarker for prognosis
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Abstract

Purpose: To determine the prevalence of enchondromas (EC)
in adults as incidental findings in the long bones of the upper
extremities and the bones of the hand on magnetic resonance
imaging (MRI).

Material and Method: A retrospective review of upper extremity
MRI scans for the presence of incidental EC in patients older than
18 years was performed. EC location, size, and appearance were
defined. Age, gender, MRI region, side, most common symptom,
eccentric or central location in the bone, affected finger, presence
of biopsy, presence of trauma history,and size of enchondroma
were evaluated.

Results: A total of 9713 upper extremity MRIs were evaluated. In
our study, the prevalence of EC in the entire upper extremity was
1.2% with MRIs that performed for upper extremity bones only. EC
was most commonly seen in MR imaging of the hand. The proximal
phalanx was the most commonly affected bone. Often presentin
the third and fourth decades of life and the ulnar side of long bones
were affected. In our study, the overall prevalence of hand EC was
4.8%. While the incidence of hand enchondromas was 5.8% in
females, it was 4.1% in males. The incidence of enchondromas in
the hand was approximately 5.77 times higher than in the shoulder.

Conclusion: This study suggests that with the prevalence of EC,
as determined by MR imaging, the hand should continue to be
considered the most common site for enchondromas.

Keywords: Prevalence of enchondromas, hand, incidental findings,
upper extremities, magnetic resonance imaging

0z
Amag: Manyetik rezonans gortintilemede (MRG) Ust ekstremite uzun
kemikleri ve el kemiklerinde tesadiifi bulgular olarak eriskinlerde

enkondrom (EK) prevalansini belirlemek.

Gereg ve Yontem: 18 yasindan buytk hastalarda tesadtfi EC varligi
icin Ust ekstremite MRG taramalarinin retrospektif bir incelemesi
yapildi. EC konumu, boyutu ve gérinimu tanimlandi. Yas, cinsiyet,
MRG bélgesi, taraf, en sik gorilen semptom, kemikte eksantrik veya
santral yerlesim, etkilenen parmak, biyopsi varligi, travma oykusi
varligi ve enkondrom boyutu degerlendirildi.

Bulgular: Toplam 9713 (st ekstremite MRG'si degerlendirildi.
Galismamizda sadece st ekstremite kemikleri icin yapilan MRG'lerde
tdm Ust ekstremitede EC prevalansi %1.2 idi. EC en sik elin MR
gorunttlemesinde gortldu. Proksimal falanks en sik etkilenen kemikti.
Genellikle yasamin UglincU ve dérdlinct dekatlarinda ortaya ¢ikar ve
uzun kemiklerin ulnar tarafi etkilenir. Calismamizda el EC'nin genel
prevalansi %4.8 idi. El enkondromlarinin insidansi kadinlarda 95,8
iken erkeklerde %4,1 idi. Eldeki enkondrom insidansi omuzdakinden
yaklasik 5.77 kat daha fazlaydi.

Sonug: Bu calisma, MR gorintileme ile belirlenen EC prevalansi ile
birlikte, elin enkondromlar i¢in en yaygin boélge olarak distintlmeye

devam etmesi gerektigini distindtirmektedir.

Anahtar Kelimeler: Enkondrom prevelansi, el, kisa tubuler kemik, Gst
ekstremite, MR

Corresponding (iletisim): Orhan Balta, Department of Orthopaedics and Traumatology, Gaziosmanpasa University Hospital, Kaleardi District

Muhittin Fisunoglu Street, 60100, Tokat, Turkey
E-mail (E-posta): drorhanbalta@hotmail.com

Received (Gelis Tarihi): 06.02.2022  Accepted (Kabul Tarihi): 16.02.2022

Db

[=\¥=r


mailto:drorhanbalta@hotmail.com
https://dx.doi.org/10.16899/jcm.1069082
https://orcid.org/0000-0002-4398-827X
https://orcid.org/0000-0002-4640-8955
https://orcid.org/0000-0003-3627-7055
https://orcid.org/0000-0002-5888-8677
https://orcid.org/0000-0002-9843-790X

Orhan Balta, Enchondromas of the Hand

326

INTRODUCTION

Enchondromas (EC) are generally solitary, inactive, and
asymptomatic benign cartilage neoplasms occurring in the
bone marrow."! According to classic information based on
radiographs, EC occurs most frequently in the hand.?® The
World Health Organisation’s classification of soft tissue and
bone tumors indicates a high prevalence for enchondromas.
M This classic information is based on simple radiologic data.
Advanced imaging techniques such as magnetic resonance
imaging (MRI) to identify other pathologies for different
skeletal regions do not account for incidentally detected
enchondromas. EC can often be found incidentally on MRI
scans for various pathologies.” One of the most important
problems of our time is the incidental discovery of EC on MRI
performed at the time of diagnosis of any pathology.28 As
MRI becomes more common in these studies, knowledge of
the prevalence of incidental EC in these studies will contribute
to the literature."®”! In EC prevalence calculation, the fact
that MRI scans for another pathology are very easy and cost-
effective makes it necessary to re-evaluate these prevalence
values.

Detection of EC on radiographs is generally based on
destruction of bone®™ or the presence of intralesional cartilage
calcifications. Because EC is clinically asymptomatic and does
not cause massive bone destruction, most EC are difficult
to detect on direct radiographs. Recent publications in the
literature answering the question of whether the long bones of
the hand are indeed the most common site for EC® conclude
that the hand should no longer be considered the most
common body part for EC. It is thought that this is because
radiographs are relatively insensitive compared with MRI in
detecting small lesions in larger bones such as the proximal
humerus and around the knee.

Our hypothesis is that despite the results of recent MRI studies
in the literature, the hand remains the most common site for
EC even when high-resolution imaging is used. The purpose
of this study is to investigate whether the hand is the most
common site for EC among upper extremity enchondromas
incidentally detected on upper extremity MRI imaging,
which is a more sensitive imaging modality that can show
small enchondromas, and the prevalence of EC in the upper
extremity.

MATERIAL AND METHOD

We retrospectively analyzed 9713 upper extremity MRI scans
performed consecutively for any reason between 2011 and
2020 for the presence of enchondromas (Figure 1). Approval
was obtained from the local ethics committee of the Faculty of
Medicineat ................ University. The study was conducted
in accordance with the Declaration of Helsinki. The exclusion
criteria for the study were patients whose image quality was
insufficient to assess the presence of enchondromas, patients
younger than 18 years of age, and patients with orthopedic
implants at the MRI application area.

SHOULDER MRI: 5922

ARM MRI: 331

$ ELBOW MRI: 689

FOREARM MRI: 159

WRIST MRI: 1582
o

HAND MRI: 1030

Figure 1. Upper Arm distribution of all MR evaluated and all detected
enchondromas.

Low and medium signals in T1 on MRI, chondroid matrix,
calcification foci with low signal intensity; cartilage matrix
and septal appearance with high signal intensity and
low signal intensity in T2, calcification foci with low signal
intensity were evaluated in favor of enchondroma. Cases
with subchondral lesions, subchondral cysts, intraosseous
ganglia, or subchondral edema were not included in the
study.

All lesions that met the criteria for a cartilage tumor and
were agreed upon by two orthopaedic and traumatology
physicians with more than 10 years of experience to
determine lesion characteristics were included in the
study(OB , ECZ).

MR images from these cases were analyzed using the
Image Archiving and Communication System (PACS Sectra
Workstation Ids7, Version 21.2.11.6289; ©2019 Sectra Ab).
The length and width of all ECdetected in the PACS system
were measured. Age, sex, and the bone region in which EC
were detected were recorded. For subsequently discovered
hand EC, an additional examination was performed using
the ENLIL system(ENLIL hospital information management
system, version v2.19.46 20191118). Symptoms of EC in the
hand at the time of admission, whether there was previous
trauma, whether a biopsy was performed, whether surgery
was required, on which side they occurred, which bone and
finger were affected, and whether they were centrally or
eccentrically located were recorded.

All MRI examinations were performed on a 1.5 scanner (1.5T
and 3T Siemens, Erlangen, Germany) at a single facility.

Statistics

Data obtained were analyzed using IBM SPSS Statistics
software (software version 23.0). Main data were analyzed
using the Kolmogorov-Smirnov test. However, a smaller
group of patients with hand chondromas was analyzed with
the Shapiro-Wilk test. Descriptive statistics were presented
as mean + SD and categorical values. The Student T test and
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Mann-Whitney U test were used to compare data between
groups. The chi-square test, Fisher exact test, and Fisher-
Freeman-Halton test were used to evaluate the categorical
variables. A p value of <0.05 was considered statistically
significant for all tests.

RESULTS

In our study, EC were detected in 71 female and 47 male
patients. The prevalence of EC in the upper extremity in
females was 1.19%. The prevalence of upper extremity
enchondromas in men was 1.27%. The most common age
range was 41-50 years (24.7%) (Table 1).

Table 1. Descriptive statistics of individuals with enchondromas

Count %
Gender
Female 71 60.2
Male 47 39.8
Extremity MR area
Hand 44 10.6
Wrist 7 16.3
Forearm 4 1.6
Elbow 2 7.1
Upper Arm 11 34
Shoulder 50 61
Location of Enchondroma
Proximal Phalanx 22 18.6
Metacarpal 18 15.3
Middle Phalanx 10 8.5
Distal Ulna 1 0.8
Distal Radius 4 34
Humerus Proximal Metaphysis-Diaphysis 10 8.5
Humerus Anatomical Neck 8 6.8
Head of Humerus 13 11.2
Humerus Surgical Neck 15 12.7
Tuberculum Majus 3 25
Humerus Distal Metaphysis-Diaphysis 1 0.8
Humerus Distal Metaphysis 2 1.6
Humerus Proximal 1/3 Diaphysis 6 5.1
Humerus Shaft 5 4.2
Zone of the Enchondroma
Hand 50 424
Radius 4 34
Ulna 1 0.8
Distal Humerus 2 1.6
Humerus Shaft 1 34
Proximal Humerus 50 424
Age Groups
11-20 3 25
21-30 18 15.3
31-40 20 16.9
41-50 29 24.7
51-60 15 12.7
61-70 28 237
71-80 5 4.2

MRI was performed mostly on the shoulder in both
women and men (Figure 2). In our study, the prevalence
of enchondroma was found to be 1.2% in the entire upper
extremite (Figure 2).

The mean both length and width of the tumor were highest
in enchondromas detected in the humeral diaphysis
(Figure 3).

The median age of patients with enchondroma was 44 (Table
2). The mean tumor length was 26.7 (range 2-85) mm, and its
width was 12.0 mm (range 2-25) (Table 2).

Gender

Wremale
Ewale
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Figure 2. Distribution of all evaluated MRs by gender.
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Figure 3. Length and width distribution of all enchondromas by region.
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Table 2. Age of the patients and size of the all EC.

N Mean Median SD Min Max IQR
Age 118 46.7 44 153 18 78 35-61
Length 118 26.7 20 19.2 2 85 15-32
With 118 12 10 5.2 2 25 8-16

A total of 50 patients were found to have EC on hand MRI.
Of these EC, 22 were located in the proximal phalanx, 18 in
the metacarpal, and ten in the middle phalanx. Most EC were
located in the hand bones on the ulnar side. EC were found
in the radius in four patients and in the ulna in one patient
(Figure 4). None of the patients had Ollier disease or Maffucci
syndrome.

Figure 4. Hand distribution of enchondromas

None of the lesions had evidence of an endosteal
scalloping, associated soft tissue mass, or surrounding bone
marrow edema suggestive of chondrosarcoma. The overall
incidence of hand EC was 4.85% in all hand MRI. While the
incidence of hand EC was 5.8% in women, it was 4.15% in
men. Hand EC occurred most frequently in the age group
31-40 years (6.46%), followed by the age group 18-30 years
(6.28%).

EC was found in the proximal humerus in 50 patients, in the
humeral shaftin 11 patients, and in the distal humerus in two
patients (Figure 5). The incidence of enchondroma on MRI
of the shoulder was 0.84%. The likelihood of enchondroma
in the hand was approximately 5.77 times higher than in
the shoulder. While the probability of enchondroma in the
shoulder was 0.75% in women, this rate was 1% in men. The
highest incidence of shoulder enchondromas was between
61 and 70 years of age (1.19%), followed by the age groups
41-50 (1.07%) and 31-40 years (0.84%).

Six patients with hand chondromas whose records could
not be fully retrieved through our hospital's ENLIL system
were excluded from the study. Twenty-eight (63.6%) of the
44 hand enchondroma patients whose hand MRIs could
be evaluated in detail and clinical examination could be
achieved were female (Table 3). The dermographic data
of the hand EC patients whose clinical data were fully
accessible are shown in Table 1.
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Table 3. Comparison of hand EC between genders.

Female (n=28) Male (n=16) p
Side 0.864
Right 13 7
Left 15 9
Most Common Symptom 0.668**
Swelling 14 10
Pain 11
Pathological Fracture 3 2
Location in bone 0.039
Eccentric 12 12
Central 16 4
Bone of hand 0.560**
Proximal Phalanx 11 9
Metacarpal 11 4
Middle Phalanx 6 3
Finger 0.470%*
Thump 2 0
Index 6 4
Middle 6 7
Ring 8 2
Pinky 6 3
Biopsy 0.227
Present 14 5
Absent 14 1
Trauma >0.999%
Present 3 2
Absent 25 14
Operation 0.314*
Present 10 3
Absent 18 13

Chi-square test was performed. * Fisher’s Exact test was performed**Fisher-Freeman-Halton test was

performed.
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The hand EC is more eccentrically located in the male sex. The
most common complaint of patients with hand chondromas
(54.5%) was swelling, followed by pain (34.1). 11.4% of patients
had pathologic fractures. On radiographic examination, the
tumor was eccentrically located in 54.5%. Enchondromas
in the hand were most common in the proximal phalanx
(45.5%), followed by the metacarpal (34.1%). The third finger
was most commonly affected (29.51%) and the first finger
was least commonly affected (4.6%). 11.4% of patients had
a history of trauma. The comparison of quantitative data are
shown in Table 4. The mean age of the 44 patients was 40
SD14.4 years. The median age was 39 years. The length was
22.7 SD8.2 mm, and the width averaged 10.2 SD3.8 mm.
Although length and width were greater in men, they were
not statistically significant.

Table 4. Comparisonof variables for hand EC between genders

Female (n=28) Male (n=16) P
Age 42.2+14.5 371140 0.247
Lenght (mm) 22.6+8.1 22.8+8.7 0.959
Width (mm) 9.9+3.6 10.8+4.2 0.311
DISCUSSION

Although most cartilage tumors are clinically inconspicuous,
studies of their epidemiology are mostly based on classic
radiologic evaluations. One of the most important problems
is the incidental detection of EC on magnetic resonance
imaging (MRI), which is observed on MRI of the extremities
and performed in the diagnosis of other joint pathologies.
68101 |t js a problem that is increasing in importance day
by day and may lead to different conclusions about its
prevalence. Therefore, it is important to know the true
prevalence of enchondromas in MRI examinations of the
extremities.

To our knowledge, our study is the first to determine the
incidental prevalence of EC in MRI of all upper extremity
bones. When we look at the literature, it is seen that
the studies conducted on the evaluation of incidental
prevalence are insufficient. The study of EC of the hand
that we found in the literature was performed by Davies et
al.®! Based on the MRI study and the fact that MRI is more
sensitive than radiographs in identifying EC, Davies et al.®!
found in this study that EC in the hand are relatively rare
in contrast to classic findings. Davies et al.®¥! In their study,
they found that the incidence of EC in the hand should
be 5% in trauma series, as the incidence in the proximal
humerus and knee is approximately 2.5% in routine MRI
examinations.®? However, in their study, they found a
lower rate. In our study, a total of 9713 MRIs of the upper
extremities were examined. In MRI examinations that
included all upper extremity bones, our study found a
prevalence of 1.2% for enchondromas in the entire upper
extremity. The EC was mostly seen in the MR imaging of
the hand region. The prevalence of upper extremity EC in

women was 1.19%. The prevalence of upper extremity EC
in men was 1.27%. Hong et al. His studies have shown that
EC is a relatively common incidental finding in the proximal
humerus (2.1%)(6). In our study, the incidence of EC on MRI
of the shoulder was 0.84%. The incidence of EC in the hand
was approximately 5.77 times higher than in the shoulder.
In our study, the incidence of shoulder enchondromas
in women was 0.75%, whereas this rate was 1% in men.
The results of our study corresponds with studies that
performed with classic radiography rather than the results
of MRI-based studies that Davies et al. conducted.

In a retrospective study by Simon et al."” EC was the most
common tumor on the hand (47.1%). In our study, we
included only cases in which EC was found in the hands and
upper extremities. In our study, the overall incidence of hand
EC was 4.85%. While the incidence of hand EC in women
was 5.8%, it was 4.15% in men. Gaulke at al investigated 327
solitary EC of the hand in their study, and the incidence of
proximal phalanx and little finger involvement was quite
high. In our MRI-based study, enchondromas were detected
in a total of 50 patients. Of these enchondromas, 22 were
located in the proximal phalanx, 18 in the metacarpal, and
ten in the middle phalanx. Gaulke et al.'? reported that the
proximal phalanx of the little finger was the most commonly
affected bone.'? The proximal phalanges (48.9%) and little
fingers (34.3%) were the most commonly affected. In our
MRI-based study, the EC were mostly located in the hand
bones on the ulnar side. In the study by Gaulke et al.l'?
these lesions often develop in the third and fourth decades
of life and prefer long bones with ulnar borders. In our
study, hand EC occurred most frequently in the age group
of 31-40 years (6.46%), followed by the age group of 18-30
years (6.28%).

Most EC are asymptomatic and are not discovered until they
show symptoms such as swelling, pain, and deformity. Tang
et al.'® noted that EC were discovered as incidental findings
on radiographs without obvious symptoms or pain. Bauer
et al."™ noted a low risk of pathologic fractures in their
study. In contrast, in the series reported by Sassoon et al.l'”
102 patients with hand EC had a pathologic fracture rate
of 40% (n=41). In our study, the most common complaint
of patients with hand EC (54.5%) was swelling, followed by
pain (34.1%) and 11.4% of patients had pathologic fractures.

In studies of EC, incidental EC were found in 0.8% to 2.9%
of routine examinations with a wide range of different
results.®'9 After examination of shoulder pain with plain
radiographs, computed tomography (CT), and magnetic
resonance imaging (MRI), incidental chondral tumor
findings are estimated to be 2% to 4%.'® The higher
detection rates in MRI studies likely reflect the higher
sensitivity of MRI to detect small lesions. Davies et al."'”! the
prevalence of incidentalEC from the proximal femur on MR
is 0.7%. In their study determining the stromal prevalence
of cartilage tumors as incidental findings on MRI of the
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knee, they found a 2.8% prevalence of EC.”! In an autopsy
case series, a prevalence of EC of only 0.2% was observed.
8 The reported prevalence for MRl examinations of the
knee performed because of pain ranged from 2.3% to 2.9%
(8-10). In 601 healthy subjects, the prevalence of knee
was only 0.8%.% Incidentally, cartilage tumors detected in
the knee were most commonly found in the distal femur
(approximately 2%), followed by the proximal tibia (0.5-
0.7%) and proximal fibula (0.1-0.2%), and were generally
small.®*' Hong et al® reported that the prevalence of
cartilage tumors found incidentally on MRI of the shoulder
was 2.1%. Walden et al.l'"” reported a 2.9% prevalence of
EECs on clinical knee MRI. The prevalence of enchondromas
in skeletally immature children undergoing knee MRI for
various reasons was also 2.9%.1?

Stomp et al® reported that among the 1285 MRI
examinations of the knee, 86% of 49 tumors were smaller
than 2 cm. In Walden's study, which included 449 knee MRI
examinations, 57% of 23 tumors were smaller than 1 cm.l'®
In the shoulder extension study (which included 477 MRI
examinations), seven of the ten incidentally detected ECs
were smaller than 1 cm, and the three larger ones measured
1.2 cm or less.® In our study, the mean tumor length was
26.7 (range 2-85) mm and width was 12.0 mm (range 2-25).

An important limitation of our study is its retrospective
nature. Although most MR scans are performed with 1.5
T protocols, the protocols are not uniform. In addition,
not all EC diagnosed in this study underwent pathologic
confirmation. However, we believe that the criteria
established for the diagnosis of an EC are sensitive enough.
Subchondral lesions and subchondral cysts were excluded
in this study. Therefore, we believe that the prevalence of
enchondromas was correctly reported in this article.

Accordingly, EC of the hand most commonly affects the
proximal phalanx. The characteristic clinical findings and the
easily recognizable findings on imaging studies make this
diagnosis straightforward. Radiographically, enchondromas
appear as well-demarcated, expansive, lytic lesions with
varying degrees of striated or punctate, annular and arctal
calcification. However, annular and arctic calcification is not
seen in all cases.?™ Calcification foci on MRI have low signal
intensity in all sequences. Low to moderate signal intensity
on T1-weighted images shows signal intensity of a cartilage
tumor and inhomogeneous high signal intensity with septa
with low signal intensity onT2-weighted images shows
signal intensity of a cartilage tumor. MRl is better for the
evaluation of bone marrow and soft tissue edema.?"

CONCLUSION

Enchondromas of the hand are still most common, although
radiographs have become relatively insensitive in detecting
small lesions in larger bones such as the proximal humerus
and around the knee compared with MRI.
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Abstract

Aim: The aim of this study is to examine the effect of the changing
microbiota structure during the pandemic period on the bacterial aerobic
culture profile of the wound taken from patients operated for acute
appendicitis, together with clinical variables.

Material and Method: Our study included 125 patients who underwent
an appendectomy in the General Surgery Clinic between 01.03.2019-
01.02.2021 and whose wound culture was taken during an appendectomy.
The patients were divided into two groups; group1 (pre-pandemic) and
group?2 (during a pandemic). Both groups were compared in terms of age,
gender, clinical, laboratory and wound culture data.

Results: There was no significant difference between the groups in terms
of age, clinical symptoms, surgical method, laboratory and radiological
data (p>0.05). In the pre-pandemic group, there was growth of Escherichia
coli in 35 (53%) patients, Klebsiella pneumoniae in 3 (4.5%) patients, and
Pseudomanas aeruginosae in 2 (3) patients from Gram-negative bacteria
while Streptecoccus anginosus and Strep. constellatus growth were most
common from Gram-positive bacteria. In the pandemic group, there was
the growth of E. coli in 29 (49.2%) patients, P. aeruginosae in 5 (8.5%)
patients, K. pneumoniae in 2 (3.4%) patients from Gram-negative bacteria,
Citrobacter freundii and Strep. anginosus growth were the most common
from Gram-positive bacteria. E. coli is the most common bacteria in both
groups.

Conclusion: Although E. coli was found to be the most frequently identified
microorganism in patients with acute appendicitis, an increase in the
density and resistance of Pseudomonas group bacteria were detected,
possibly due to the effect of the COVID-19 pandemic.

Keywords: COVID-19 pandemic, appendectomy, wound culture, antibiotic
resistance

Oz

Amag: Yaptigimiz bu calismada ama¢ pandemi doneminde degisen
mikrobiyota yapisinin akut apandisit nedeni ile opere edilen hastalardan alinan
yara yeri bakteriyel aerobik kiltur profiline olan etkisini klinik degiskenlerle
birlikte incelemektir.

Gereg ve Yontem: Calismamiza 01.03.2019-01.02.2021 tarihleri arasinda Genel
Cerrahi Kliniginde apendektomi yapilan ve apendektomi esnasinda yara yeri
kaltard alinan 125 hasta dahil edildi. Hastalar iki gruba ayrildi; grup1(pandemi
oncesi) ve grup2 (pandemi streci). Her iki grup; yas, cinsiyet, klinik, laboratuvar
ve yara yeri kilttr verileri agisindan karsilastirildi.

Bulgular: Gruplar arasinda vyas, klinik semptomlar, ameliyat yodntemi,
laboratuvar ve radyolojik verileriler acisindan anlamli fark yoktu(p>0,05).
Pandemi surecindeki grupta perfore apendisit, apendokolit, hastanede
kalis ve antibiyotik kullanim stresi daha fazla odugu tespit edildi(p<0,05).
Pandemi 6ncesinde Gram negatif bakterilerden 35 (%53) hastada Escherichia
coli, 3 (%4,5) hastada Klebsiella pneumoniae, 2 (%3) hastada Pseudomanas
aeruginosae Uremesi olurken Gram pozitif bakterilerden en ¢ok Streptecoccus
anginosus ve Strep.constellatus Uremesi olmustur. Pandemi déneminde ise
Gram negative bakterilerden 29 (%49,2) hastada E. coli, 5 (%8,5) hastada P.
aeruginosae, 2 (%3,4) hastada K. pneumoniae tGremesi olurken Gram pozitif
bakterilerden en cok Citrobacter freundii ve Strep. anginosus Gremesi olmustur.
Her iki grupta da en yaygin treyen bakteri E.colidir.

Sonug: Akut apandisitli hastalarda en sik tanimlanan mikroorganizma E. coli
olarak bulunmus olsa da muhtemel olarak COVID-19 pandemi strecinin etkisi
ile Pseudomonas gurubu bakterilerin yogunlugunda ve diren¢ durumunda
artis tespit edilmistir.

Anahtar Kelimeler: COVID-19 pandemisi, apandektomi, yara yeri kultlrd,
antibiyotik direnci
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INTRODUCTION

COVID-19 (SARS-CoV-2) virus, which was first seen in Turkey
in March 2020, first appeared in Wuhan, China in December
2019 and was declared a pandemic by the World Health
Organization on March 11, 2020, as it spread all over the
world.["" It has been determined that SARS-CoV-2 has corona
virus characteristics and is a virus of the Betacoronavirus
2B family, and bats and seafood have been accused as
intermediate hosts, although it is not certain.>® The virus
spreads between humans by droplets and close contact,
with an average incubation period of 2 to 14 days. The virus
affects many organs, especially respiratory system organs.
2 Although it is transmitted mainly by droplet infection, it
has been reported in studies that it can also be transmitted
by fecal-oral and environmental ways.” It has been reported
that corona patients in Wuhan, China, where the virus first
originated, have gastrointestinal symptoms such as diarrhea,
abdominal pain and vomiting in up to 10% of patients as well
as fever, fatigue, and cough complaints.” However, in recent
studies, this rate was much higher and Tian et al. found it to
be 39.9% in their study.®

Acute appendicitis is the most common cause of admission
to the emergency department with acute abdomen in
approximately 7% of adults, slightly more in males.”
Although various causes are held responsible for its etiology,
it is not known precisely.®”! While surgical treatment was used
in previous years in the treatment of acute appendicitis,
this has changed in recent years depending on whether the
appendix is complicated or not. If it is complicated, surgery
is recommended, if not, medical treatment is recommended.
Bl It has been reported that taking an interoperative
culture during an appendectomy in patients with acute
appendicitis is important in terms of preoperative and
medical treatment regulation.'” Routine intra-abdominal
culture is recommended for appropriate antibiotic therapy
since many bacteria grow in wound cultures especially during
complicated appendicitis.'" Although the appendicitis
microbiota is richer, it is similar to the rectum microbiota, so
it has been suggested that changes in the rectum microbiota
will guide the diagnosis and treatment of acute appendicitis.
021 1t has been put forward that in the COVID-19 pandemic,
the disease itself, the drugs and the changes in habits lead to
changes in the intestinal microbiota.™

The gastrointestinal system flora has been affected due to
the changes in eating, sleeping and travel habits during the
COVID-19 pandemic. Therefore, considering that the appendix
may also be affected, it was the aim of this study to determine
possible changes in the treatment protocol of the appendix by
examining the wound culture in acute appendicitis.

MATERIAL AND METHOD

The study included 125 patients who were admitted to Nigde
Omer Halisdemir University Faculty of Medicine Training and
Research Hospital General Surgery Clinic between March

1, 2019, and March 1, 2021, taken to emergency operation
with the diagnosis of acute appendicitis, who met the
study criteria, and whose intraoperative wound culture was
taken during an appendectomy. The study was carried out
in accordance with the Declaration of Helsinki, after the
approval of the ethics committee with the decision dated
22.04.2021 and numbered 2021/53.

Patients who met the research criteria and agreed to
participate in the study, who underwent appendectomy
and whose wound culture was taken, were included in the
study. Inclusion criteria for the study were defined as patients
who had an open appendectomy and had a wound culture
taken during the COVID-19 pandemic period and in the
previous year with the diagnosis of acute appendicitis, and
being between the ages of 18-80. Exclusion criteria were
defined as patients who were diagnosed with lymphoma and
leukemia, who did not undergo open appendectomy, who
used antibiotics during the culture period, and who received
chemotherapy and radiotherapy in the last 6 months.

Patients who underwent open appendectomy and whose
intraoperative wound cultures were taken were divided into
two groups as before and after the COVID-19 pandemic.
Patients underwent open appendectomy and their wound
culture was taken; Group 1 consisted of those who underwent
these interventions between 01 March 2019-28 February
2020, and Group 2 were between 01 March 2020 and 01 March
2021. Age, gender, radiological diagnosis, laboratory results
(WBC, Lymphocyte, PLT neutrophil and CRP), the surgery,
histopathological results, complications, length of stay in the
hospital, duration of antibiotics used, bacteria grown in wound
culture and antibiotic sensitivity data of all participants in the
study were recorded one by one. These data were compared
between the two groups. All patients in the study were
diagnosed and operated on by the same physician in the same
general surgery clinic. Patients were taken into operation
with the diagnosis of preoperative acute appendicitis after
evaluating the diagnosis of acute appendicitis physical
examination, radiological (Ultrasonography and Computed
Tomography) and laboratory results. Open appendectomy
operation was performed in all patients. Wound cultures
were taken intraoperatively in a sterile environment just after
appendectomy was performed, and were then transferred
to the storage medium with a sterile swab from the infected
area by opening the lumen of the appendix by the general
surgery specialist. The culture samples were sent to the
medical microbiology laboratory within one hour at the latest.
Preoperative and peroperative antibiotics were not given to
the patients, and metronidazole and ampicillin + sulbactam
antibiotics were given just after the operation. Ciprofloxacin
was given to those allergic to ampicillin + sulbactam.

The samples sent to the medical microbiology laboratory
were inoculated on 5% sheep blood agar and EMB (Eosin
Methylene Blue) media and incubated at 35+1°C for 24 hours.
The grown samples at the end of the incubation were pre-
evaluated according to gram staining, colony morphology,



Haci Bolat, Wound Culture in Patients Who Underwent Appendectomy in the Pandemic 334

and catalase and oxidase test results. Identification of the
isolates and antibiotic susceptibility were performed with
the Vitek 2 Compact (Biomerieux, France) device as well as
by using classical microbiological methods. The susceptibility
rates were interpreted by a medical microbiologist according
to EUCAST (European Committee on Antimicrobial
Susceptibility Testing) criteria.l'

Data were analyzed by IBM SPSS V23. Conformity to normal
distribution was evaluated by the Kolmogorov-Smirnov test.
Independent samples t test and Mann Whitney U test were
used to compare quantitative data according to groups.
Categorical data were analyzed with the Chi-Square Test. The
significance level was taken as p<0.05.

RESULTS

The median values of age did not differ between the groups
(p=0.231). While the median value was 40 in Group 1, it was
33 in Group 2. Gender distributions differed between the
groups (p=0.008). While the proportion of women in Group 1
was 57.6%, it was 33.9% in Group 2. Median values of hospital
stay differed between the groups (p<0.001). While the median

value was 4 in Group 1, it was 5 in Group 2. The median values
of antibiotic duration differed between the groups (p<0.001).
While the median value was 9 in Group 1, it was 10 in Group
2 (Table 1).

WBC average values did not differ between the groups
(p=0.845). While the average value was 14 in Group 1, it
was 13.9 in Group 2. Lymphocyte median values did not
differ between the groups (p=0.74). While the median value
was 2 in Group 1, it was 2 in Group 2. The median values of
platelets did not differ between the groups (p=0.095). While
the median value was 271.5 in Group 1, it was 250 in Group 2.
The median values of CRP did not differ between the groups
(p=0.365). While the median value was 19.5 in Group 1, it was
27 in Group 2. The median values of neutrophils did not differ
between the groups (p=0.686). The median value was 11.2 in
Group 1,and it was 11 in Group 2 (Table 2).

The presence of appendicolith differed between the groups
(p=0.030). While the rate was 21.2% in group 1, it was 40.7%
in group 2. While the perforation rate was 11.1% in group 1,
it was 30.5% in group 2, and there was a statistical difference
between them (p=0.015). Other categorical variables did not
differ between the groups (p>0.05) (Table 1).

Table 1. Comparison of categorical data according to groups

Group 1 (n=66) (Non-pandemic) Group (n=59) (Pandemic) Total (n=125) P
Age* 38.2+14.1/40 (47.25) 36.8+16.8/33 (43) 0.231°
Gender, n (%) 0.0082
Male 28 (42.4) 39 (66.1) 67 (53.6)
Female 38 (57.6) 20(33.9) 58 (46.4)
ASA** n (%) 0.486°
| 17 (25.8) 21(35.6) 38(30.4)
Il 38(57.6) 29 (49.2) 67 (53.6)
1] 11(16.7) 9(15.3) 20(16)
Surgery (Open appendectomy), n (%) 66 (100) 59 (100) 125 (100)
Appendicolith (yes), n (%) 14 (21.2) 24 (40.7) 38(30.4) 0.030°
Perforation (no), n (%) 8(11.1) 18 (30.5) 26 (20.8) 0.0152
Residential, n (%) 0.1992
Intraperitoneal 60 (90.9) 43 (81.1) 66 (55.5)
Retrocecal 6(9.1) 10(18.9) 53 (44.5)
Post-Op Complication, n (%) 0.2342
No 53 (80.3) 41 (69.5) 94 (75.2)
Yes 13(19.7) 18 (30.5) 31(24.8)
lleus 4(30.8) 4(22.2) 8(25.8)
lleus+Reoperation 0(0) 1(5.6) 1(3.2)
lleus+Wound Inf. 0 (0) 1(5.6) 1(3.2)
Diarrhea 2(15.4) 2(11.1) 4(12.9)
Wound Inf. 6 (46.2) 6(33.3) 12 (38.7)
Wound Inf.+ Hernia 0(0) 2(11.1) 2(6.5)
Wound Inf+Diarrhea 1(7.7) 2(11.1) 3(9.7)
Pathology, n (%) 0.067°
Acute Appendicitis 47 (73.4) 32(54.2) 79 (64.2)
Acute Suppurative Appendicitis 3(4.7) 6(10.2) 9(7.3)
Appendix Mucocele (L) 1(1.6) 1(1.7) 2(1.6)
Gangrenous Appendicitis 5(7.8) 2 (3.4) 7(5.7)
Perforated Appendicitis 8(12.5) 18 (30.5) 26 (21.1)
Hospital Stay * 4.5+1.9/4 (5) 6.3+3.3/5 (8) <0.00°
Antibiotic Duration * 9.4+1.6/9 (10) 11.4+3.2/10 (13) <0.00°

aChi-Square test, n (%), bMann Whitney U test, * average+standard deviation/median,**American Society of Anesthesiologists
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Table 2. Laboratory and radiological data according to groups

Group 1 (n=66) Non-pandemic (IQR) Group 2 (n=59) Pandemic (IQR) p
WBC* 14+4.8/14 (17) 13.9+3.8/14 (17) 0.8452
Lymphocyte * 1.9+0.9/2 (2) 2.2+1.4/2 (2) 0.740°
Platelets * 274.6+71.4/271.5(302.75) 249.2+65.5/250 (300) 0.095°
CRP* 47.2+67.5/19.5 (59) 62.3+76.4/27 (101) 0.365°
Neutrophil * 11.2+4.7/11.5 (14) 11+3.8/11 (13) 0.686°
USG, n (%) 0.775¢
Acute Appendicitis 17 (77.3) 7(77.8)
Appendix Mucocele 1(4.5) 0(0)
Intra-abdominal Abscess 3(13.6) 2(22.2)
Perforated Appendicitis 1(4.5) 0(0)
BT, n (%) 0.500¢
Acute Appendicitis 52 (88.1) 52(91.2)
Appendix Mucocele 1(1.7) 0(0)
Intra-abdominal Abscess 0(0) 1(1.8)
Perforated Appendicitis 6(10.2) 4(7)

Independent samples t-test, "Mann Whitney U test, ‘Chi-square test, * average+standard deviation / median (min-max), IQR: the interquartile range

Bacteria grown in bacterial culture according to groups
are summarized in Table 4. Gram-negative bacteria grew
more intensely than gram-positive bacteria in both groups.
Escherichia coli was most frequent in 35 (53) patients,
Klebsiella pneumoniae in 3 (4.5) patients, Pseudomanas
aeruginosae in 2 (3) patients from Gram-negative bacteria
in Group-1, Streptecoccus anginosus and Strep.constellatus
were the most common growth among Gram-positive
bacteria. While E. coli in 29 (49.2) patients, P. aeruginosae in
5 (8.5) patients, K. pneumoniae in 2 (3.4) patients from Gram-
negative bacteria in Group-2, Citrobacter freundii and Strep.
anginosus were the most common among Gram-positive
bacteria. While the most growth rate from Gram positive
bacteria was Strep. spp. (21.2%) in Group 1, Staphylococcus
spp. (15.3%) growth was more in Group 2. The most commonly
grown bacteria in both groups was E. coli (Table 3).

Table 3. Bacteria isolated from wound culture according to groups.

Group 1 Group 2

(Non-pandemic) (Pandemic) Total
Culture
Acinetobacter spp. 1(1,5) 0(0) 1(0,8)
Citrobacter braakii 2(3) 0(0) 2(1,6)
Citrobacter freundii 3(4,5) 4(6,8) 7 (5,6)
E. coli 35(53) 29 (49,2) 64 (51,2)
Enterococcus avium 0(0) 1(1,7) 1(0,8)
Klebsiella oxytoca 0(0) 1(1,7) 1(0,8)
Klebsiella pneuoniae 3 (4,5) 2(34) 5(4)
Lactobacillus spp. 2(3) 0(0) 2(1,6)
Pseudomons aeruginosa 2(3) 5(8,5) 7(5,6)
Staph. lentus 0(0) 1(1,7) 1(0,8)
Staph. cohnii 0(0) 1(1,7) 1(0,8)
Staph. hominis 2(3) 4(6,8) 6 (4,8)
Staph. lugdinensis 2(3) 3(5,1) 5(4)
Strep. anginosus 5(7,6) 4(6,8) 9(7,2)
Strep. constellatus 5(7,6) 0(0) 5(4)
Strep. intermedius 2(3) 4(6,8) 6 (4,8)
Strep. mitis 2(3) 0(0) 2(1,6)

Table 4. Antibiotic susceptibility of bacteria isolated from wound culture

according to groups

Group 1 Group 2

(Non-pandemic) (Pandemic) Total -
R S R 3 R s
AMC  14(467) 16(533) 14(483) 15(51,7) 28(475) 31(525) 1,000
ETP 1(56) 17(944) 0(0)  31(100) 1(2 48(98) 0367
GN 3(81) 34(91,9 3(83) 33(91,7) 6(82 67(91,8) 1,000
CEF  8(364) 14(636) 5(139) 31(861) 13(224) 45(77,6) 0,059
CFM  3(125 21875 0(0) 501000 3(103) 26(897) 1,000
CRO  8(333) 16(667) 6(20) 24(80) 14(259) 40(741) 0425

LEV 1(50) 1500 1(167) 5(833)  2(25) 6(75) 0,464
P 9(243) 28(757) 9(25)  27(75) 18(247) 55(753) 1,000
AZT 2(100) 5(100) 7(100)
AMP  22(667) 11(333) 17(531) 15(469) 39(60) 26(40) 0,389
AK 148 20(953) 0(0)  36(100) 1(1,8 56(982) 0,368
TGC 10 (100) 31(100) 41(100) -
SXT  17(436) 22(564) 11(355) 20(645) 28(40) 42(60) 0,658
IMP 11(100) 14 (100) 24(100) -
PIP 2(66,7) 1(333) 4(667) 2(333) 6(667) 3(333) 1,000
TZP  5(238) 16(762) 0(0)  37(1000 5(86) 53(91,4) 0,004
MEM  0(0)  15(100) 1(27) 36(97,3) 1(1,9) 51(981) 1,000
TOB 1(100) 6(100)  7(100)
NET 1(50) 1(50) 1(20) 4(80) 2(286) 5(71,4) 1,000
F 10(100) 10(100) -
FOS 18 (100) 18(100) -
CAZ  7(438) 9(563) 7(20)  28(80) 14(275) 37(725) 0,099
CXM  9(69,2) 4(308) 7(21,9) 25(781) 16(356) 29(645 0,005
cz 7(778) 2(222) 7(226) 24(774) 14(35  26(65) 0,004
FOX 1(10) 9(90)  2(74) 25(926) 3(81) 34(91,9 1,000
VA 8 (100) 9 (100) 17(100) -
ESBL¥ 2(100) 2(100)

'Chi-square test, n (%), *Extended-Spectrum Beta Lactamases

(AMP: Ampicillin, AMC: Amoxicillin + clavulanic acid, AK: Amikacin, AZT: Aztreonam, CAZ: Ceftazidime,
CEF: Cefepime, CFM: Cefixime, CRO: Ceftriaxone, FOX: Cefoxitin, CIP: Ciprofloxacin, CXM: Cefuroxime,
CZ: Cefazolin, ETP: Ertapenem, FOS: Fosfomycin, GN: Gentamicin, IPM: Imipenem, LEV: Levofloxacin,
MEM: Meropenem, F: Nitrofurantoin, NET: Netilmicin, PIP: Piperacillin, SXT: Trimethoprim /
sulfamethoxazole, TZP: Piperacillin + tazobactam, VA: Vancomycin, TGC: Tigecyclin, TOB: Tobramycin )
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The antibiotic resistance profiles of the isolated bacteria are
summarized in Table 4 in general according to the groups.
In group-1 patients, resistance was found to be 77.8% for
cefazolin, 69.2% for cefuroxime, 10% for cefoxitin, 33.3% for
ceftriaxone, 24.3% for ciprofloxacin, 50% for levofloxacin.
In Group-2, resistance was found to be 22.6% for cefazolin,
21.9% for cefuroxime, 7.4% for cefoxitin, 20% for ceftriaxone,
25% for ciprofloxacin, and 16% for levofloxacin. While
the susceptibility and resistance statuses of Piperacillin/
Tazobactam, cefuroxime and cefazolin differed statistically
according to the groups, the sensitivity and resistance against
the others did not differ (Table 4). The resistance to antibiotics
of the two most common bacteria is summarized in Figure 1.
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Figure 1. The resistance to antibiotics of the two most common bacteria

DISCUSSION

Gastrointestinal microbiota is generally described as a
postpartum organ that can affect both systemic and intestinal
physiology, and whose composition and activity is composed
of a wide variety of bacteria.'™ The microbiota promotes
the maturation of immune cells and the development of
immune system functions in disease and health conditions.
6l While the mutualistic relationship between the host and
intestinal bacteria is called symbiosis, the imbalance in the
gut microbiota or decrease in diversity is called dysbiosis.
Microbiota is associated with various pathologies such
as constipation, obesity, inflammatory bowel disease,
depression, diabetes, colon cancer, coronary artery diseases.
07191 Although the normal GIS microbiota is composed
of bacteria belonging to the Bacteroides and Firmicutes
phyla intensely, a very small portion of them is potentially
pathogenic bacteria such as the Proteobacteria phylum.2

Some studies have reported a bidirectionally functioning
axis called the 'gut-lung axis'?" In other words, just like
respiratory infections can affect the gut microbiota, the gut
microbiota can affect the lung immunity and microbiota by
affecting the immune system. In a study on the influenza
virus, it was reported that as a result of therapy regulating the
gut microbiota, the replication of viruses in the pulmonary

epithelium decreased, thus the severity of the disease
reduced. It was thought that this situation may also be
valid for COVID-19 patients.”? SARS-CoV-2 can change the
commensal microorganism composition in the gut and lead
to gut dysbiosis; and dysbiosis can cause increased cytokine
levels, systemic inflammation, and exaggerated immune
responses.? Although studies on COVID-19 and microbiota
are limited, it has been reported that opportunistic
pathogens  (Peptostreptococcaceae, Enterobacteriaceae,
Staphylococcaceae, etc.) increase and beneficial bacteria
(Faecalibacterium, etc.) decrease.?>?* In addition, Angiotensin
Converting Enzyme 2 (ACE2) receptors, which are the main
receptors of SARS-CoV-2, are highly present both in the
respiratory tract and in the GIS.” In this case, it is thought
that the COVID-19 virus may affect the gastrointestinal system
and microbiota. In this study, the effect of the changing
microbiota structure during the pandemic period on the
bacterial aerobic culture profile of the wound taken from the
patients who were operated on for acute appendicitis was
examined together with the clinical variables.

Appendicitis is thought to be the result of bacterial overgrowth
as a consequence of an obstruction of the appendix lumen
for various reasons.”?®! Anaerobic species such as Bacteriodes
fraqgilis and Fusobacterium nucleatum have been reported to
be the most common bacterial agents in appendicitis. E. coli
has been reported as the most common bacteria detected
by aerobic culture method; however, bacteria such as K.
pneumoniae, Strep. spp., Enterococcus spp. and P. aeruginosa
have also been shown to be a factor.?”? Our study was
found to be compatible with the literature in this respect. It
is difficult to explain the effects of these agents on infection,
since the species identified in appendicitis were found to be
compatible with the gastrointestinal microbiota, according to
studies conducted with both new generation sequencing and
culture methods.”® In addition, microbiota profiles vary from
person to person. Although factors such as diet, geography,
medicines (antibiotics, etc.), surgeries, chronic diseases and
genetic structure affect the microbiota structure, Peeters et al.
and Arlt et al. have shown that there is a significant decrease
in microbial richness and diversity in inflamed appendix tissue
in two different studies.?®**The COVID-19 pandemic, which is
thought to be one of the factors affecting these changes in
the microbiota structure, is also the main subject of this study.

While E.coli (53%), K.pneumoniae (4.5%) and P.aeruginosae
(3%) from gram-negative bacteria were the most common,
respectively in cultures made before the pandemic, it was
observed in the pandemic period that the growth of E.coli
(49.2%), Paeruginosae (8.5%) and Kpneumoniae (3%),
respectively were the most common. It is noteworthy that
the rate of Paeruginosa increased during the pandemic
period compared to the pre-pandemic period. Because
P.aeruginosa is resistant to physical environments, antiseptics
and antibiotics, and is fond of humid environments, and
even grows in disinfectants, this microorganism can easily
live in outdoor environments and especially in hospital
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environments. Paeruginosa, which progresses with high
mortality and morbidity, ranks the first among the factors of
nosocomial infections.®'3? It made us think that the reason for
this change in Paeruginosae may be the drugs used during
the pandemic process and the prolongation of hospital stay.

It has been reported to prolong the hospital stay and
duration of antibiotic use of the patients and the number of
non-perforated acute appendicitis decreased significantly
while the number of perforated acute appendicitis increased
during the pandemic period.®*33 Our study was found to be
compatible with the literature in this respect. This situation
makes us think that the increase in the incidence of hospital-
acquired infectious agents in public due to prolonging of
hospital stay may be a result of the pandemic.

On the other hand, while Strep. spp. (21.2%) and Staph. spp.
(%6) were the most prevalent in Gram-positive bacteria before
the pandemic, the balances changed during the pandemic
period; and it was observed that the growth of Staph. spp.
(15.3%) and Strep. spp. (13.6%) were the most. In our study,
similar to the studies conducted before the pandemig, it has
been observed that the growth of Strep. spp. type bacteria
was more than Gram-positive bacteria.l''*¢3”! The reason for
this change in Gram-positive bacteria can be interpreted as
an effect of the pandemic period, just like in Paeruginosa, but
more studies are needed for this.

In some studies, only the place of antibiotic therapy in
patients with non-perforated appendicitis was studied. In
one of these studies, appendectomy and antibiotic groups
were compared in the seven-year follow-up of 423 patients.
According to this study, there was no difference in satisfaction
compared to appendectomy in patients who received only
antibiotic treatment, and in seven years, 39 percent of those
in the antibiotic group required appendectomy.[38] For non-
perforated appendicitis, international authors recommend
appendectomy in adults.?** Our study is compatible with
the literature in this respect. The aim of prophylactic antibiotic
therapy is to prevent wound infection and complications
such as intra-abdominal abscesses that may occur following
an appendectomy. The treatment to be given should be
a group of antibiotics that affect gram-negative aerobes
and anaerobes®! While the antibiotics chosen for the
recommended antibiotic treatment for non-perforated
appendicitis are the first and second-generation antibiotics
such as cefoxitin, cefotetan, cefazolin and metronidazole,
it is clindamycin, ciprofloxacin, levofloxacin, gentamicin or
aztreonam for those allergic to the cephalosporin group.”?
In patients with perforated appendicitis, antibiotic therapy
should be therapeutic rather than prophylactic, and should
consist of broad-spectrum therapy. Antibiotic treatment should
be rearranged according to the culture results after the first
empirical treatment. In empirical treatment, second and third-
generation cephalosporins such as cefuroxime, ceftriaxone,
and cefotaxime, ciprofloxacin or levofloxacin are mostly used,
each of them in combination with metronidazole.”*!

There are also some limitations to our study. First, although
only aerobic bacteria were identified and interpreted in our
study, anaerobic bacteria, which constitute the majority of
gut bacteria, could not be identified because our laboratory
conditions were not suitable. Another limitation is that the
study was conducted only within a single geographical
region. Since geography is one of the factors affecting the
gut microbial structure, larger-scale multicenter studies are
needed to generalize the results. The strength of our study
is that it is the first wound culture study to compare the pre-
pandemic and during a pandemic.

CONCLUSION

As a result, although the most frequently identified
microorganism in patients with acute appendicitis was E. coli,
an increase in the density and resistance of Pseudomonas
group bacteria was detected, possibly due to the effect of
the COVID-19 pandemic. Therefore, these changes should
be considered in the empirical treatment to be selected.
Additional studies are needed to better understand the
changes caused by the pandemic process to the microbiota
and its effect on the acute appendicitis process.
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Abstract

Aim: In our study, it was aimed to compare the results of the
adjustable intragastric balloon (AIGB) in patients according to body
mass index (BMI).

Material and Method: We recorded the data of 82 patients
that we performed the AIGB procedure in the last four years
retrospectively. During the initial implantation of the balloon,
inflating was performed with 300-350 cc saline and methylene
blue. BMI and excess weight loss ratios (EWL) of the patients and at
the time of the balloon removal were noted. Patients' complaints
and complications arising after balloon application or additional
inflation were reported.

Results: It was determined that there was a statistically significant
decrease between weight, BMI, and EWL values measured at the
4th, 8th, and 12th months after the first application was performed
(p <0.001). The weight and EWL values were evaluated in two
groups as morbidly obese (BMI =40) and patients with BMI <40.it
was determined that there was a statistically significant decrease
in weight and EWL values in both groups depending on time
(p <0.001), in further analysis, the difference between the 8th
and 12th months for EWL values was not statistically significant
(p>0.05) in morbidly obese patients (BMI>40), all other differences
were statistically significant (p<0.001).

Conclusion: AIGB treatment has satisfactory results in morbidly
obese patients. AIGB can be preferred as an alternative method to
bariatric surgery in patients where bariatric surgery may be high
risk due to comorbidities and in cases where patients do not prefer
bariatric surgery.

Keywords: Obesity, intragastric balloon, weight loss

0z

Amac: Calismamizda hastalarda ayarlanabilir intragastrik balonun
sonuglarinin (AIGB) vucut kitle indeksine (VKI) gore karsilastirimasi
amaclandi.

Gere¢ ve Yontem: Son dort yilda AIGB uygulamasi yaptigimiz
82 hastanin verilerini retrospektif olarak incelendi. Balonun ilk
implantasyonu sirasinda 300-350 cc salin ve metilen mavisi ile sisirme
yapildi. Hastalarin ve balonun ¢ikanldig anki VK ve kilo verme oranlari
(EWL) not edildi. Hastalarin balon uygulamasi veya ek sisirme sonrasi
olusan sikayetleri ve komplikasyonlari kaydedildi.

Bulgular: VKi ve EWL degerleri arasinda ilk uygulama yapildiktan sonra
4., 8. ve 12. aylarda 6lculen kilolarla istatistiksel olarak anlamli azalma
oldugu belirlendi (p<0,001). Agirlik ve EWL degerleri morbid obez (VKI
>40) ve VKI <40 olan hastalar olmak tzere iki grupta degerlendirildi.
Her iki grupta da zamana bagl olarak agirlik ve EWL degerlerinde
istatistiksel olarak anlamli azalma oldugu belirlendi (p<0,001). ileri
analizde, morbid obez hastalarda (BMI=40) EWL degerleriicin 8. ve 12.
aylar arasindaki fark istatistiksel olarak anlamli degildi (p>0.05), diger
tam farkliliklar istatistiksel olarak anlamliydi (p<0.001).

Sonug: AIGB tedavisi morbid obez hastalarda tatmin edici sonuclara
sahiptir. Bariatrik cerrahinin ek hastaliklar nedeniyle yuksek riskli
olabilecedi hastalarda ve hastalarin bariatrik cerrahiyi tercih etmedigi
durumlarda, AIGB obezite cerrahisine alternatif bir yontem olarak
tercih edilebilir.

Anahtar Kelimeler: Obezite, intragastrik balon, kilo kaybi
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INTRODUCTION

Despite all the precautions taken, obesity is a rapidly
increasing health problem worldwide. Metabolic disorders
caused by obesity affect the whole body and lead to many
chronic diseases.  Current treatments accompanied by
diet and sports in the struggle against obesity include
medical therapy, endoscopic methods, bariatric surgery,
acupuncture, and psychiatric behavior therapy. Bariatric
surgery procedures are the treatments that have the fastest
effect and in which the maintenance of weight control is
possible for a long time.!"?

Endoscopic bariatric treatment methods, which may be
an alternative to bariatric surgery procedures and have
become very popular in recent decades, seem to be
preferred more because of their low-risk rates. Endoscopic
interventions include intragastric balloons and botulinum
toxin applications performed in the last decade.B’*! There
are also opinions that the adjustable intragastric balloons
(AIGB) are more useful and efficient than the other types of
intragastric balloons.®

An important feature of AIGB application is that it can be
applied endoscopically under mild sedation. Intragastric
balloons allow patients to reduce their food intake by
creating a feeling of fullness in their stomachs. It is assumed
that intragastric balloons provide peripheral saturation by
preventing food intake, reducing intragastric volume, and
delaying gastric emptying.” In this study, we will present
the results of patients who underwent intragastric balloon
administration.

MATERIAL AND METHOD

The recorded data in the files of 82 patients who underwent
AIGB in XXXXXXX General Surgery Clinic between 2016-
2020 were collected and analyzed. Ethics committee
approval was obtained from Kecioren Training and Research
Hospital Clinical Research Ethics Committee (2012-KAEK-
15/1596) for our retrospective study. Our study was carried
out in accordance with the principles of the Declaration of
Helsinki.

82 patients over the age of 18 who applied to the general
surgery clinic for gastric balloon treatment for obesity
between January 2016 and January 2020 were included in
the study. Inclusion criteria were: Morbid obesity (Body mass
index (BMI) >40), patients preparing for bariatric surgery to
decrease surgical risk, BMI 35-40 and with obesity-related
diseases; BMI 35 and who have failed many attempts to lose
weight with psychological indications in a multidisciplinary
treatment program. The existence of an organic disease of
the upper digestive tract, Crohn's disease, anti-inflammatory
medicines, anticoagulants, or steroids, drunkenness, or drug
addiction were all considered exclusion factors. A hiatus
hernia with a diameter of more than 5 cm was recognized as
an exclusion criterion.

An adjustable balloon system (Spatz Medical, Great Neck,
NY, USA) was administered to the patients. All procedures
were performed under sedation by intravenous propofol
administration by an anesthesiologist under operating room
conditions.

The esophagus and stomach of the patients were examined
endoscopically before the implantation of AIGB for the
first time. The procedure was terminated in patients with
esophagitis, gastritis, or peptic ulcer, and three months
after the necessary medical treatments were applied, AIGD
was implanted in patients without any pathology. AIGB
application was abandoned for two patients who were not
included in the study and whose gastritis condition continued
after medical treatment.

In patients who underwent AIGB application for the first time,
Spatz balloon was first implanted in the stomach fundus
with the help of an endoscope. Subsequently, the balloon
was inflated with the previously prepared 300-350 cc S.F.
+ Methylene Blue (MB). The first procedure was completed
after no leak or pathology was observed. A second 150 cc or
120 cc SF+MB administration was performed for 19 patients.
Thirteen patients were administered 100 cc SF+MB for the
third time.

The BMI and excess weight loss ratios (EWL) of the patients
during the balloon implantation were recorded. BMI, weight
losses, EWL ratios during the second, and if applied, the third
procedure and during balloon removal were also recorded.
Complaints and complications of patients after balloon
implantation or additional inflation were reported. Comorbid
disease states, medications used by patients, changes in
these conditions were noted. The patients were divided into
two groups; morbidly obese group of BMI> 40 kg/m? and
BMI <40 kg/m? overweight-obese group which consisted of
moderately obese, slightly obese, overweight.

Statistical analysis

Continuous variables, meanzstandard deviation, and
categorical data were expressed as numbers and percentages.
Normality analyses were performed with the Shapiro-Wilk
normality test in the intergroup analysis of continuous
variables. Repeated Measures ANOVA Test was used to
analyze the time-dependent changes of the variables that
are suitable for normal distribution. Bonferroni was used
as the post-hoc test after the ANOVA test, as the variances
were homogeneously distributed. Further analyzes of the
dependent groups were performed with the Paired Samples
T-test. Based on the difference in the postoperative percent of
excess weight loss rates between the groups, a power analysis
was performed considering a 5% alpha error, 80% power, and
a bilateral hypothesis. Adequate sample size was determined
as 27 patients per group. Actual power was 0.812, while effect
size d was 1.4372. Analyzes were performed with IBM SPSS
Package Program version 24.0 (IBM Corporation, Armonk,
NY, USA). P values of <0.05 were considered as statistically
significant.
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RESULTS

Intragastric balloon implantation was performed in all 82
patientsincluded in the study. The mean age of the patients was
50.86+13.48 years, 68.2% were women, their mean weight was
117.6+£27.5 kg, and the mean BMI values were 42.9+10.4 kg/
m2. It was determined that there was a statistically significant
decrease between weight, BMI, and EWL values measured
at the 4™, 8" and 12" months after the first application was
performed (p <0.001). When examining the EWL percentage
averages in detail; after the intragastric balloon application,
it was found that a decrease of 28+14.2% in EWL percent
averages occurred in the first four months, whereas the values
between 4 and 8 months had a decrease of 15%=+11.8, and
between the 8" and 12t months the decrease was only 6%+8.6
(p <0.001). A total change of 51.3%+30.1 in EWL was found
between the pre-procedure period and the 12-month post-
balloon application. In further analysis, the difference between
the 8" and 12" months between weight and BMI values was
found to be not statistically significant (p> 0.05), and all other
differences were significant (p <0.001) (Table 1).

When weight and EWL values were evaluated in two groups
as morbidly obese (BMI = 40) and overweight-obese patients
(BMI <40); although it was determined that there was a
statistically significant decrease in weight and EWL values in
both groups depending on time (p <0.001), in further analysis,
the difference between the 8% and 12t months for EWL values
was not statistically significant (p> 0.05) for morbidly obese
patients (BMI >40), and all other differences were significant (p
<0.001). It was observed that EWL percentage means changed
by 18.5%=+7.2 in the morbidly obese group and 41%+10.6
in the overweight-obese group in the first four months after
application and this change was determined to occur in both
groups at the eighth month as 7.6%+3.6 vs. 23.5%+12.4 and at
12th months as 1.5%=7 vs. 11.1%=+7.6. (Table 2).

When evaluated in terms of comorbid diseases, twenty-
two patients had Type 2 Diabetes Mellitus (T2DM), eleven
patients had hypertension, and three patients had sleep
apnea syndrome at the time of treatment onset. After an
average of 1-year after AIGB application treatment, we found
that four patients with diabetes were discontinued from oral
antidiabetic treatment, and two patients switched to oral
antidiabetic treatment instead of insulin treatment and two
patients under antihypertensive treatment discontinued
the treatment due to hypertension. Although a patient with
T2DM and sleep apnea syndrome lost 22 kg of weight, we
could not find an improvement in both diseases.

Complications

Procedural complications were observed, especially during
initial implantation. After balloon implantation, nausea,
vomiting, and epigastric pain occurred in four patients,
weakness occurred in one patient, only pain occurred in one
patient, and melena occurred in one patient. In one patient,
the silicone balloon had to be removed 22 days after the
procedure due to erythematous urticarial plaques, which
appeared on the tenth day after the procedure and did not
regress despite medical treatment. The patient recovered
from the allergic rash within three days after the balloon
was removed. Allergic rashes that occurred in a patient with
nausea and vomiting regressed rapidly with antihistaminic
treatment.

After the second procedure, in other words, after inflating
120 ccs, nausea and vomiting developed in one patient, and
melena developed in another patient. Both patients were
discharged after two days of medical follow-up and treatment.
In two patients, nausea and vomiting developed after the
third inflation, which was 100 cc, and their complaints
regressed after three days in one patient and seven days in
one patient.

Table 1. Comparison of weight, BMI, EWL and volume changes in patients treated with intragastric balloon according to the months of treatment

Pre-operative Postoperatif Postoperatif Postoperatif Preop. - Postop. total change
(n=82) 4" month (n=79) 8" month (n=80) 12" month (n=82) between 12 months (n=82) P
Weight (kg) 117.6+£27.5 108.5+25.8 102.8+28.1 98.4+26.6 T 19.248.3 <0.001*
BMI (kg/mz) 42.9+10.4 39.7£9.8 37.9£104 35.8+9.7 t 7£3.2 <0.001*
EWL (% average) - 28%+14.2 15%+11.8 6%+8.6 51.3%+30.1 <0.001*
Balloon volume (cm?) - 322.3+25.1 448.9+25.8 538.7£50.4 209.3+41.8 -
Balloon time(month) - 4.1+£0.9 3.9+1.2 49+2.7 12.943 -

* Repeated Measures ANOVA Test, 1 Paired Samples T Test, BMI: Body mass index; EWL= Percent of excess weight loss

Table 2. Weight, EWL changes in patients treated with intragastric balloon according to the BMI values

Pre-operative  Post-operative

Post-operative

Post-operative Preop. - Postop. total change

(n=82) 4t month (n=79) 8t month (n=80) 12" month (n=82) between 12 months (n=82) P
BMI <40 Weight (kg) 99.7+21.2 88.7+20.1 82.7+20 82.7+17.8 16.8+7.6 <0.001*
(n=41) EWL (% average) = 41%+10.6 23.5%+12.4 11.1%+7.6 68.7£31.4 0.001*
BMI >40 Weight (kg) 135.4+20.8 122.9+£19.3 120.4+22 114.1£25 16.3+£6.5 <0.001*
(n=41)  EwL (9% average) 18.5%7.2 7.6%+3.6 1.5%z7 33.9+15.8 0.001*

* Repeated Measures ANOVA Test, BMI: Body mass index; EWL= Percent of excess weight loss
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The female patient, whose BMI was <30 kg/m* and who
wanted to continue balloon treatment for 17 months,
complained especially of halitosis in the last two months. The
most common complication seen in total was nausea in 7
patients, vomiting in 5 patients, pain in 5 patients, weakness
in 2 patients, allergic reaction in 2 patients, and melena in 2
patients.

DISCUSSION

Due to excessive calorie intake as a result of more accessible
nutrients and a sedentary lifestyle, the prevalence of obesity
increases rapidly. Current treatment approaches to fight
obesity are lifestyle changes, medical treatment, endoscopic
methods, and bariatric surgery. Together with lifestyle
changes and medical treatment, 3-9% weight loss in 1 year
can be achieved.® The disadvantages of pharmacological
treatment are the incidence of side effects and cost. Also,
many studies proved that weight loss was put back after
the drug use is discontinued. Although the most effective
method is surgery, many patients do not accept it because of
its risks and high cost.

Adjustable intragastric balloon application, which is one
of the most popular endoscopic methods in recent years,
is superior to other balloon applications and surgical
procedures regarding both cost and complications. Early and
late complications are reported between 11% to 23% after
surgical operations.”? Nausea constitutes the majority of the
complication rates that appear to be high in the intragastric
balloon and adjustable intragastric balloon application,
and this complaint can be resolved by medical treatment or
spontaneously resolve within the first 3-7 days."” In our study,
similar to the literature, the most frequently encountered
problem in terms of complications was nausea, which
occurred in 7 patients. However, nausea and vomiting rates
were lower compared to other studies. The most undesirable
complication was an allergic reaction, which resulted in the
removal of the balloon on the 20t day. No complication in the
form of balloon collapse or perforation developed in any of
our patients.

In obese patients (BMI > 30 kg/m?) and especially in patients
with a high cardiovascular risk profile and high overall
mortality risk due to comorbid diseases, intragastric balloon
application is recommended in preventive treatment."" Also,
it has been stated that intragastric balloon implantation can
be indicated in selected patients who have a BMI <30 kg/m?
and who cannot achieve weight loss with a controlled diet
program or pharmacotherapy.'? In our study, BMI of two
patients was <30 kg/m?, BMI of nine patients was between 30
and 40 kg/m?, and in total, 50% of our patients were below
the morbid obesity limit. It was observed that the AIGB
application was statistically significantly efficient in weight
loss and EWL levels in both morbid obese patients and
patients with a BMI <40 kg/m?”. It was found that the effect
was better in patients who are under morbid obesity levels

(BMI <40 kg/m?) than patients with morbid obesity levels.

One of the critical features of intragastric balloons is their
duration of use. While AIGB can be used for almost a year,
other disposable balloons have a usage period of 3 to 6
months. The literature also reveals the importance of the
duration of the intragastric balloon in the body in terms
of lost weight. In the study of Mion et al."® performed with
swallowable Obalon®, patients lost an average of 5 kg in 12
weeks period. Weight loss between 8.7 and 17.4 kg were
reported in different studies performed with Orbera balloon,
while the average weight loss was 16.9 kg.'*'®" The average
weights of our patients to whom we applied AIGB were
117.6+27.5, according to the values recorded in Table 1. In
the 4 month, an average weight loss of approximately 9.1 kg
was found, while the amount of weight loss was 14.8 kg in the
8th month. The average weight loss of the patients at the end
of the 12" month was recorded as 19.2 kg. This result shows
that the amount of weight loss increases with increasing time.
However, it was observed that patients lost weight at a much
faster rate in the first four months, the weight loss acceleration
slowed down between 4 and 8 months and decreased to
lower rates between 8 and 12 months. Although the balloon
was inflated in the fourth and eighth months, it could be
mentioned that patients developed tolerance to the balloon
over time. From this point of view, it can be estimated that
shortening the balloon inflation time intervals, shortening
the balloon's remaining duration in the body in parallel with
this finding will yield better results.

In the data published by Usuy et al.'” regarding Spatz AIGB,
it was observed that the weight loss rate obtained in patients
with a BMI rate > 40 kg/m” was higher than patients with a
BMI < 40 kg/m* However, according to our data, although
both patient groups benefited statistically significantly, it
stands out that patients with BMI <40 kg/m? benefit more
from AIGB when these two patient groups are compared. This
result may be since the stomachs of morbidly obese patients
develop a tolerance to the balloon more quickly.

Because of our belief that surgical approaches generally
give better results in morbidly obese patients, we generally
recommend surgical treatment to morbidly obese patients
in our clinic. The patients included in this study consisted of
either surgically high-risk patients due to their comorbidities,
or patients who did not want surgical treatment because of
their fear of surgery. We have seen that AIGB treatment is a
statistically significant method for weight loss in morbidly
obese patients. However, this effect was higher in the non-
morbid obese patient group.

Despite the low rates of the regression of comorbid diseases,
the AIGB application had satisfactory results, compared to
surgical treatment.

The most significant limitation of this study was the low
number of patients. The main reason was that our hospital
was located in an economically lower area of our city, and
patients did not have the financial power to supply AIGB.
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CONCLUSIONS

Endoscopic treatment methods applied for obesity yield
results just as successful as surgical techniques. It is observed
that it is effective, especially in increasing the quality of life of
patients who are not suitable for surgery and suffering from
comorbid diseases.

Quite satisfying results are obtained in obese patients with
AIGB treatment. In the morbidly obese patient group, AIGB is
an advantageous method for weight loss when surgery may
be risky due to comorbid diseases or surgery is not preferred
by patients. In our opinion, the point to be considered in
AIGB is that by keeping the balloon inflation frequencies
shorter, without allowing the patients to develop tolerance
to the balloon and adjusting the duration of the balloon in
the body of patient not to exceed one year, we believe that
it will provide optimum benefit for the patients. We think
that we will be more enlightened about this subject with
further studies that will be conducted with a randomized,
prospective design and include a higher number of patients
under these conditions.

ETHICAL DECLARATIONS

Ethics Committee Approval: Ethics committee approval
was obtained from Kecidren Training and Research Hospital
Clinical Research Ethics Committee (Date: 28.02.2018,
Decision No: 2012-KAEK-15/1596).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study
has received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.

REFERENCES

1. Buchwald H, Avidor Y, Buchwald H, et al. Bariatric surgery:a systematic
review and meta-analysis. JAMA 2004;292:1724-1737.

2. Salcan S, Ezmeci T. Obesity prevalence and effective factors in high
school students in Erzincan city center. J Contemp Med 2021;11(3):330-4.

3. Mathus-Vliegen EMH. Intragastric balloon treatment for obesity:what
does it really offer? Dig Dis. 2008;26(1):40-4.

4. Brooks J, Srivastava ED, Mathus-Vliegen EMH. One-year adjustable
intragastric balloons:results in 73 consecutive patients in the U.K. Obes
Surg 2014;24(5):813-9.

5. Bustamante F, Brunaldi VO, Bernardo WM, et al. Obesity treatment with
botulinum toxin-a 1s not effective:a systematic review and meta-analysis.
Obes Surg 2017;27(10):2716-23.

6. Machytka E, Klvana P, Kornbluth A, et al. Adjustable intragastric balloons:a
12-month pilot trial in endoscopic weight loss management. Obes Surg
2011;21:1499-507.

7. Mathus-Vliegen EMH. Endoscopic treatment:the past, the present and
the future. Best Pract Res Clin Gastroenterol 2014;28:685-702.

8. Yanovski SZ, Yanovski JA. Long-term drug treatment for obesity: a
systematic and clinical review. JAMA 2014;311:74-86.

9. Chang SH, Stoll CR, Song J, et al. The effectiveness and risks of bariatric
surgery:an updated systematic review and meta-analysis, 2003-2012.
JAMA Surg 2014;149:275-87.

10.Usuy E, Brooks J. Response rates with the Spatz3 adjustable balloon.
Obes Surg 2018;28(5):1271-6.

11.Calle EE, Thun MJ, Petrelli JM, Rodriguez C, Heath Jr CW. Bodymass
index and mortality in a prospective cohort of U.S. adults. N Engl J Med
1999;341:1097-105.

12.Mitura K, Garnysz K. In search of the ideal patient for the intragastric
balloon short and long-term results in 70 obese patients. Wideochir Inne
Tech Maloinwazyjne 2016;10:541-7.

13.Mion F, Ibrahim M, Marjoux S, et al. Swallowable Obalon® gastric balloons
as an aid for weight loss:a pilot feasibility study. Obes Surg 2013;23:730-3.

14.Kim SH, Chun HJ, Choi HS, Kim ES, Keum B, Jeen YT. Current status
of intragastric balloon for obesity treatment. World J Gastroenterol
2016;5495-504.

15.Bayraktar O, Ozcelik AA , Oktemgil AR, Bayraktar B. Intragastric balloon
therapy for obesity:ls it safe and effective? ACEM 2019;4(1):25-8.

16.Gaur S, Levy S, Mathus-Vliegen L, Chuttani R. Balancing risk and reward:a
critical review of the intragastric balloon for weight loss. Gastrointest
Endosc 2015; 81:1330-6.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Srivastava ED%5BAuthor%5D&cauthor=true&cauthor_uid=24442419
https://www.ncbi.nlm.nih.gov/pubmed/24442419
https://www.ncbi.nlm.nih.gov/pubmed/24442419
https://link.springer.com/journal/11695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Usuy E%5BAuthor%5D&cauthor=true&cauthor_uid=29090379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brooks J%5BAuthor%5D&cauthor=true&cauthor_uid=29090379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Response+Rates+with+the+Spatz3+Adjustable+Balloon

JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm.994411
J Contemp Med 2022;12(2):344-348

Journal of
Contemporary

Are the Effects of Old and New-Generation Antiepileptic
Drugs on Hemogram Parameters Different?

Eski ve Yeni Kusak Antiepileptik ilaclarin Hemogram Parametrelerine
Etkileri Farkh Mi?

Hatice Ferhan Komiircii', ©Giilhan Saricam?, Omer Anlar3

Department of Neurology, University of Health Sciences, Fatih Sultan Mehmet Training and Research Hospital, Istanbul, Turkey
2Department of Neurology, Ankara Pursaklar State Hospital, Ankara, Turkey
3Department of Neurology, Ankara Yildirim Beyazit University- Ankara, Turkey

Abstract

Introduction: There are different comments related to
hematological side effects caused by antiepileptic drugs (AEDs).
In our study, we investigated the effects of AEDs on hemogram
parameters.

Material and Method: Hemogram values of 293 patients including
156 women, who used AEDs for at least six months, were compared
with the values of 36 healthy control participants group who did
not. In addition, the hemogram values of the patients using old-
generation AEDs such as phenytoin (PHT), carbamazepine (CBZ),
valproic acid were compared with those using new-generation
AEDs as levetiracetam, oxcarbazepine, pregabalin (PGB),
gabapentin and two AEDs in combination.

Results: Comparison of the patients using AEDs with the control
group revealed that white blood cell (WBC) values of only PHT
users were lower than the control group (p=0.045). Red cell
distribution width (RDW) values were found to be higher in healthy
controls than those using AEDs (p<0.001). When the groups using
AEDs were compared among themselves, it was found that the
WBC values of the users of old- generation AEDs as PHT and CBZ
were significantly lower than those using PGB (p=0.006; P=0.005,
respectively).

Conclusions: As hematological side effects, AEDs may decrease
WBC counts. The WBC decreasing effects of PHT and CBZ, which
are older generation antiepileptics, are more pronounced than
pregabalin, which is a new-generation AED. The effects of AEDs
on hemogram parameters of the patients should be taken into
consideration while choosing appropriate AEDs and also while
following the patient.

Keywords: Antiepileptic drugs, hemogram, white blood cells,
RDW

Oz
Amag: Antiepileptik ilaglarin (AE)) neden olduklar hematolojik yan

etkilerle iliskili farkli sonuclar vardir. Calismamizda AEl'larin hemogram
parametrelerine olan etkilerini arastirdik.

Gereg ve Yéntem: En az alti ay AEl kullanan 156'si kadin 293 hastanin
hemogram degerleri AEI kullanmayan 36 saglikli kontrol grubunun
degerleri ile karsilastinldi. Ayrica AEl olarak eski kusak antiepileptik
ilaglardan fenitoin (PHT), karbamazepin (KBZ), valproik asit, daha yeni
kusak antiepileptik ilaglardan levetirasetam, okskarbazepin, pregabalin
(PGB), gabapentin ve ikili AEI kullanan hastalarin hemogram degerleri
birbirleri ile karsilastirildi.

Bulgular: AEl kullanan hastalarnin kontrol grubu ile karsilastirmalarinda
sadece PHT kullananlarin  beyaz kan hucre degerleri kontrol
grubuna gore dustk bulundu (p=0.045). Saglikli kontrollerde ‘red
cell distribution width” (RDW) degeri AEl kullananlara gére daha
yuksek bulundu (p<0.001). AEl kullanan gruplar kendi aralarinda
karsilastinldiginda eski kusak AEllardan olan PHT ve KBZ kullananlarin
PGB kullananlara gore beyaz kan hticre degerlerinde anlamli dustikltik
tespit edildi (sirastyla p=0.006; P=0.005).

Sonug: AEl'lar hastalarda hematolojik yan etki olarak dzellikle beyaz
kan hucre dustkligiune neden olabilirler. Daha eski kusak AEl'lardan
olan PHT ve KBZ'in yeni kusak AEl'lardan pregabaline gore beyaz kan
hiicre degerlerinde azalma yapici etkileri daha belirgindir. Hastalar
icin ilac secimi yapilirken ve takipleri stiresince AEl'larin hemogram
parametreleri Uzerine etkileri g6z dntine alinmalidir.

Anahtar sozciikler: Antiepileptik ilaglar, hemogram, beyaz kan
hUcreleri, RDW
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INTRODUCTION

Antiepileptic drugs (AEDs) play an important role in
controlling seizures and increasing the quality of life of
patients with epilepsy. AEDs are also used for a long time
in cases such as neuropathic pain, movement disorders,
psychiatric diseases. Therefore, it is important to monitor
closely their clinical and biochemical side effects.
As is known, AEDs can have hematological side effects." It
has been reported that they may cause many side effects
such as thrombocytopenia, leukopenia, neutropenia,
pancytopenia, pure red cell aplasia, aplastic anemia,
macrocytosis, megaloblastic anemia, and bone marrow
depression.?3! However, data on which AEDs have more
of these side effects differ. Although AEDs have been
reported to cause thrombocytopenia and a decrease in
white blood cells, leukocytosis has been reported in some
case reports.! Hematological effects are more common in
patients who use more than one antiepileptic drug (AED).?
In the hemograms of the patients, white blood cell
(WBC), red blood cell (RBC), and platelet (PLT) counts;
hemoglobin (HB), hematocrit (HCT), mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC) ),
red blood cell distribution width (RDW), mean platelet
volume (MPV), plateletcrit (PCT), platelet distribution
width (PDW) values are important for monitoring the
hematological effects of the drugs. Changes in these blood
parameters may sometimes convey vital importance.
Limited number of studies have been performed on
hematological side effects of AEDs. In our study, we
examined the changes in hemogram parameters of patients
using AEDs.

MATERIAL AND METHOD

Ethics committee approval was obtained for the study
(Yildinm Beyazit University Faculty of Medicine Non-
Pharmaceutical Clinical Research Ethics Committee. No:
09, Date: 11.06.2012). All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

Patients who had been using only AEDs for at
least six months, and older than 18 years of age
without known any oncological, rheumatological,
immunological, hematological, allergic, infectious
and granulomatous diseases; metabolic disease
other than diabetic polyneuropathy, and bleeding
diathesis were included in this retrospective study.
A total of 293 patients using AEDs, including 156 women,
were included in the study. The average age of the patient
population was 42 (range 18-88) years. The control group
consisted of 36 healthy volunteers who did not use AEDs.
The study population consisted of patients using valproic
acid (VPA) (n=97), levetiracetam (LEV) (n=29), oxcarbazepine

(OXC) (n=14), phenytoin (PHT) (n=12), carbamazepine (CBZ)
(n=37), pregabalin (PGB) (n=40), gabapentin (GBP) (n=34),
other AEDs (n=9) and two AEDs in combination (n=21). The
control group consisted of healthy individuals who did not
use any antiepileptics or any other drugs. WBC, RBC, HB,
HCT, MCV, MCH, MCHC, RDW, PLT, MPV, PCT, PDW values
detected in the final control hemograms performed when
the patients came to the neurology outpatient clinic were
recorded.

All data were processed using Microsoft Excel for Windows
and SPSS programs. Patients' gender, age, hematological
parameters, and AEDs used were recorded as variables.
Means, ranges, frequencies, and ratios were used for
descriptive statistics and assessments of categorical
variables. One-way analysis of variance (Anova) was used
for the relationship of AEDs with hematological data, and
Tukey post-hoc test was used for paired comparisons. The
effect of age and gender was investigated with Bonferroni
test. The value of p <0.05 was accepted for statistical
significance.

RESULTS

When the hemogram parameters (WBC, RBC, HB, HCT, MCV,
MCH, MCHC, RDW, PLT, MPV, PCT, PDW) were compared in
patients using any AED with those in the control group not
using AEDs, a statistically significant difference between
only WBC counts (p <0.001) and RDW values (p <0.001) was
detected. When paired comparisons of WBC counts were
made between the control group and the each group using
AEDs separately, the significant difference was found only
between the patients in the control group and those using
PHT (p=0.045) (Table 1). When paired comparisons of RDW
measurements between the control group and the groups
using AEDs were made, a significant difference was detected
for each drug group (p <0.001) (Table 2). This significant
difference did not change when Bonferroni corrections
were calculated for the parameters of age and gender.
When the patient groups using AEDs were compared
among themselves in terms of hemogram parameters,
only WBC values were found to be significantly different (p
<0.001) (Table 3). In paired comparisons between groups,
this difference was found to be between PGB and PHT
(p=0.006) and between PGB and CBZ (p=0.005) (Table 4).
In these comparisons, when Bonferroni corrections were
made for age and gender, the significance of this difference
further increased. However, the risk of decrease in white
blood cell counts did not increase with the use of two AEDs
in combination (p> 0.05).
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Table 1. Comparisons between groups that used and did not use AEDs in
terms of WBC counts

N Mean +SD P value*
Control 36 7.40+2.15
VPA 97 6.62+1.57 0.525
LEV 29 7.08+£2.41 1.000
OXC 14 6.07+1.68 0.441
PHT 12 5.36+1.40 0.045**
CBz 37 6.07+1.70 0.086
PGB 40 7.70£1.87 1.000
GBP 34 6.53+1.54 0.662
Dual AEDs 21 6.82+2.29 0.984

*Comparison with the control group, Valproic acid (VPA), levetiracetam (LEV), oxcarbazepine (OXC),
phenytoin (PHT), carbamazepine (CBZ), pregabalin (PGB), gabapentin (GBP), antiepileptic drugs
(AEDs), standart deviation (SD), white blood cell (WBC).

Table 2. Comparisons between groups that used and did not use AEDs in
terms of RDW values

N Mean +SD P value*

Control 36 36.65+10.73 -

VPA 97 15.14+£6.96 <0.001
LEV 29 16.50+£9.32 <0.001
OXC 14 13.44+1.08 <0.001
PHT 12 13.19£1.12 <0.001
CBzZ 37 15.37+8.34 <0.001
PGB 40 15.27+6.06 <0.001
GBP 34 13.89+1.01 <0.001
Dual AEDs 21 16.27+9.41 <0.001

Comparison with the control group, Valproic acid (VPA), levetiracetam (LEV), oxcarbazepine (OXC),
phenytoin (PHT), carbamazepine (CBZ), pregabalin (PGB), gabapentin (GBP), antiepileptic drugs
(AEDs), standart deviation (SD), red cell distribution width (RDW).

Table 3. Comparisons of hemogram parameters among AED users (Anova)

(n=284 patients

Mean+SD p-value
WBC 6.73£1.95 <0.001**
RBC 6.50+28.71 0.492
HB 13.95+1.60 0.330
HCT 41.50+4.18 0.240
MCV 87.32+6.35 0.420
MCH 29.45+2.63 0.060
MCHC 33.62+1.42 0.052
RDW 15.06+6.71 0.737
PLT 231.38+68.74 0.207
MPV 10.88+6.66 0.930
PCT 0.25+0.07 0.376
PDW 13.38+2.31 0.174

*Patients using other AEDs were not included in the analysis. **Statistically significant. Antiepileptic
drugs (AEDs), standart deviation (SD), white blood cell (WBC), red blood cell (RBC), platelet (PLT),
hemoglobin (HB), hematocrit (HCT), mean corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration (MCHC) ), red blood cell distribution width
(RDW), mean platelet volume (MPV), plateletcrit (PCT), platelet distribution width (PDW).

DISCUSSION

In our study, we examined whether there were any changes
in the hemogram parameters of patients using AEDs. When
the group using any AED was evaluated with the control
group, the WBC counts of those using AEDs were found to be
lower than the control group. When the groups using AEDs
were compared with the control group, it was seen that this
difference was caused by the group using PHT. When AEDs
were compared among themselves, WBC counts significantly
decreased in patients using PHT and CBZ, which are old-
generation AEDs, compared to patients using PGB, which is
a new AED.

It has been stated that the hematological side effects of AEDs
may range from thrombocytopenia to neutropenia, anemia,
red cell aplasia, and bone marrow failure.[5,6] In some studies,
it has been reported that old-generation AEDs such as CBZ,
PHT, phenobarbital, VPA induce frequent hematological
changes when compared with new-generation AEDs (such as
PGB, GBP, LEV, LTG, OXC, TPM, ZA), comparable to our results.”

The causes of hematological side effects of AEDs have not
been fully understood, yet. These effects may be related
to many different mechanisms such as direct toxic effects
of the drugs on bone marrow, increased levels of toxic
metabolites, and homocysteine, decrease in folic acid levels,
direct effects of drugs on cells or their immunological effects.
Neutropenia due to AEDs usually occurs in the first weeks
after exposure to the drug and resolves within the first
days after the drug is discontinued.”® It is known that CBZ
can cause moderate leukopenia, eosinophilia, and rarely
leukocytosis.”? Patients with low leukocyte or neutrophil
counts prior to CBZ treatment may experience transient
leukopenia and less frequently neutropenia.”! Neutropenia
is a rare side effect of GBP therapy.” Leukopenia,
neutropenia, and pancytopenia have been described with
LEV.[5] PHT can cause thrombocytopenia, leukopenia,
neutropenia, pancytopenia, pure red cell aplasia, aplastic
anemia, macrocytosis, and megaloblastic anemia.”
Monotherapy or combination therapies with CBZ, PHT,
phenobarbital and VPA decrease platelet counts more
significantly when compared to treatments with newer

Table 4. Comparisons of AEDs among themselves as for their effects on WBC counts (Tukey test)

Drugs WBC p-value
mean+SD VPA LEV (0)'(d PHT CBZ PGB GBP Dual- AEDs

VPA (n=97) 6.62+1.57 - 0.95 0.882 0.405 0.842 0.060 1.000 1.000
LEV (n=29) 7.09+2.41 - 0.754 0.151 0.401 0.925 0.958 1.000
OXC (n=14) 6.07+1.67 - 0.989 1.000 0.119 0.997 0.962
PHT (n=12) 5.35+1.40 - 0.967 0.006* 0.635 0.430
CBZ (n=37) 6.06+1.70 - 0.005* 0.981 0.864
PGB (n=40) 7.70+1.87 - 0.164 0.728
GBP (n=34) 6.53+1.54 - 1.000
Dual ~AEDs (n=21) 6.82+2.29 -

Valproic acid (VPA), levetiracetam (LEV), oxcarbazepine (OXC), phenytoin (PHT), carbamazepine (CBZ), pregabalin (PGB), gabapentin (GBP), antiepileptic drugs (AEDs), standart deviation (SD), white blood cell
(WBC).
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AED combinations.®® Thrombocytopenia observed in
some patients using CBZ or OXC has been attributed to
excessive destruction of peripheral blood platelets."” It
has been shown that the mechanism of thrombocytopenia
is not directly related to the toxicity of CBZ, OXC or their
metabolites."™ Routine monitoring of platelet counts is
recommended in patients treated with CBZ and OXC.'™®
VPA may cause cytopenia by directly affecting the bone
marrow or acting on one or more cell lines (pancytopenia,
neutropenia, leukopenia).'"*! The effects of VPA on the normal
hematopoietic system are still largely unknown. It has been
reported that in vitro VPA treatment affects the composition
of hematopoietic progenitor cells, myeloid progenitor
compartment, resulting in a significant and concentration-
dependent inhibition of neutrophil differentiation.? VPA can
change the membrane matrix by affecting the sphingomyelin
and phosphotidylserine content in erythrocytes.™ It has
been reported that there is an increase in MCV and MCH
values in patients who received VPA as mono or polytherapy.
04 Most frequently VPA induces thrombocytopenia.'>'®
Available data report a prevalence of thrombocytopenia
between 5% and 54% of patients treated with VPA (12-18% in
studies with sample size > 150). The risk of thrombocytopenia
increases in elderly female patients, especially those who
receive VPA above a dose of 1g/day.'”? The mean age of our
patients using VPA was 34.2+15.8 years. In one study, when
hematological changes were compared in patients treated
with VPA, CBZ, LEV, and LTG, lower platelet counts were
found in those treated with LEV monotherapy compared
to healthy controls, and no difference was detected in HB
and WBC values.™ In our study, we did not find decreased
platelet counts in patients using VPA, LEV and other AEDs.
Megaloblastic anemia has been reported as potential side
effect of PHT."® In one study leukopenia and lymphopenia
were detected n PHT users, and in this study an inverse
correlation was found between serum folate and PHT levels
which was directly attributed to the toxic effects of the
drug.™ PHT monotherapy in children with epilepsy can
significantly increase serum homocysteine levels and cause
a significant decrease in serum folate and vitamin B12 levels.
20211 Contrary to these data, some researchers reported that
AEDs do not have a significant effect on biochemical and
hematological parameters of epileptic patients.??

In our study, we found that the WBC counts were lower
in patients using the old- generation AEDs especially PHT
and CBZ compared to those using PGB which is one of the
new-generation AEDs. In addition, we could not find any
reduction in white blood cell counts in patients using two
AEDs. We found no difference in the PLT, RBC, HB, HCT, MCV,
MCH, MCHC, RDW, MPV, PCT, PDW values of our patients
depending on the AEDs they used. In our study, RDW values
of the healthy group were higher than those using AEDs,
compared to the control group, while the RDW values did
not differ among AED users. RDW is an index that measures
the heterogeneity in the dimensions of erythrocytes.?®

As a simple and inexpensive test, RDW provides valuable
information about general health status, different diseases,
clinical results, complications, and mortality regardless of the
underlying disorder.?%

The shortcomings of our study can be specified as the
low number of patients enrolled in the study groups
for each drug; the failure to perform peripheral smear;
the absence of the levels of blood AED concentrations,
blood iron, ferritin, iron binding capacity, sedimentation,
CRP, homocysteine, folic acid and vitamin B12; and
also the absence of the counts of leukocytes’ subtypes.

CONCLUSION

In conclusion, as a hematological side effect, AEDs may
decrease WBC counts. The effects of PHT and CBZ, which are
among the old-generation AEDs, on WBC counts are more
pronounced than PGB, which is one of the new-generation
AEDs. It is important to check and monitor the hemogram
parameters while selecting AEDs for patients and also in the
follow-up of patients using these drugs.

The effects of antiepileptic drugs on hematological
parameters are still controversial. In particular, the WBC
profiles of patients using old-generation antiepileptic drugs
should be followed more closely..
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Abstract

Introduction: Intracranial hemorrhages (ICH) are at high risk for
long-term morbidity and morbidity in terms of complications
such as epilepsy. In our study, we aimed to determine the effect of
epileptic seizure seen after ICH on early mortality and to provide
information to the literature.

Material and Method: My study was done retrospectively. A total
of 238 patients with a confirmed diagnosis of ICH who met the
inclusion criteria were included in the study. In the classification
of the seizure as early and late; early seizure up to the 14th day
after bleeding; Seizures observed on the 14th day and above were
classified as late seizures.

Results: In the demographic data There was no significant
difference between the groups in terms of age. Seizure + 57.7% of
cases were male; seizure — 52.7% of the cases were male and the
groups were not different in terms of gender. When the effect of
seizure type on 30-day mortality was examined, it was observed
that mortality was significantly higher in cases with late seizures.

Conclusions: We determined that the epileptic seizure seen after
ICH has an effect on mortality. Therefore, it is necessary to be careful
in terms of mortality in cases with seizures. Especially in cases with
late seizures, mortality is higher than in cases with early seizures, so
it is necessary to be careful in terms of mortality in cases with late
seizures. In addition, we found that the use of antiepileptic drugs
did not affect mortality.

Keywords: Epileptic seizure, intracranial hemmorage, mortality,
antiepileptic drugs

Oz

Girig: Intrakraniyal kanamalar (IKK) akut fazda genellikle hematomun
ve cevreleyen ¢demin noronal iletim Gzerindeki yikici etkisini gdsteren
epilepsi gibi komplikasyonlar agisindan uzun dénem morbidite ve
morbidite icin yiksek risk altinda kalmaktadir. Epileptik nébet, IKK
sonrasinda akut ve uzun dénemde sik gorilen durumlardan biridir.
Calismamizda, IKK sonrasinda goriilen epileptik nébetin erken dénem
mortalite Uzerine etkisini tespit edip literattire bilgi saglamayi amagladik.

Gereg ve Yontem: Calismami retrospektif olarak yapildi. Calismaya
dahil edilme kriterlerini karsilayan 238 kesinlesmis IKK tanili hasta
calismaya dahil edildi. Nobetin erken dénem ve ge¢ dénem olarak
siniflandirmasinda; kanama sonrasi 14. gline kadar erken nobet; 14.
glin ve Uzeri strecte gortlen nébet ise ge¢ donem nobet olarak
siniflandinld.

Bulgular: Olgularin demografik verilerinde; nébet + olanlarda yas
ortanca dederi 69,0 yil; nébet — olgularda yas ortanca degeri 69,0 ve
tlm olgularda ise yas ortanca degeri 69 vyil olup; gruplar arasinda
yas acisindan anlamli fark tespit edilmedi. Nébet + olgularin %57,7'si
erkek; nébet — olgularin %52,7'si erkek olup cinsiyet agisindan da
gruplar farkli degildi. Nébet tipinin 30 gtinlik mortalite Gzerine etkisi
incelendiginde ise ge¢ dénem ndbet geciren olgularda mortalitenin
anlamli olarak ytiksek oldugu goruldd

Sonug: KK sonrasinda gorilen epileptik nébetin mortalite tizerine
etkisinin oldugunu tespit ettik. Bu nedenle ndbet geciren olgularda
mortalite acisindan dikkatli olmak gerekmektedir. Ozellikle ge¢ dénem
ndbet gorilen olgularda mortalite erken dénem ndbet gegiren
olgulara gore daha fazla oldugundan gec¢ dénem ndbet gorilen
olgularda mortalite acisindan dikkatli olmak gerekmektedir. Ayrica
antiepileptik ilag¢ kullaniminin mortalite Gzerine etki etmedigini tespit
ettik. Daha kapsamli ¢alismalar yapiimasi ile bu konuda daha net
bilgilerin elde edilecegini dusinmekteyiz.

Anahtar Kelimeler: Epileptik nébet, intrakraniyal kanama, mortalite,
antiepileptic ilag
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INTRODUCTION

The World Health Organization (WHO) defines stroke as “a
focal or global deficit that occurs suddenly, lasts for 24 hours
or more, or results in death, with no other cause other than
a vascular cause”™ Intracranial hemorrhages (ICC) constitute
10-15% of all strokes and cause morbidity and/or mortality in
60% of cases.”™ A case of ICH remains at high risk for long-
term morbidity and morbidity in terms of complications such
as epilepsy, which generally shows the devastating effect of
hematoma and surrounding edema on neuronal transmission
in the acute phase."*”!

Epileptic seizure is one of the most common acute and long-
term conditions after ICH.® Seizures that begin after ICH are
classically divided into early seizures (from 1-2 hours to 1-2
weeks after bleeding) and late-stage seizures (seizures that
occur after 3 weeks or more).”!

Our study investigating the effect of epileptic seizure seen after
ICH on early mortality is one of the few studies conducted on
this subject as far as we have researched.® In our study, we
aimed to determine the effect of epileptic seizure seen after ICH
on early mortality and to provide information to the literature.

MATERIAL AND METHOD

Ethics committee approval was obtained from the ethics
committee of izmir Katip Celebi University Ataturk Research
and Training Hospital (with the decision of the ethics
committee dated 18.02.2021 and numbered 0071). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Study Setting

Our study was conducted retrospectively between January
1, 2020 and January 1, 2021. For the study, 238 patients with
a confirmed diagnosis of ICH who applied to the emergency
department of our hospital and met the inclusion criteria
were included in the study.

Study Population

The study was planned to be performed in the emergency
department of a tertiary hospital. The number of admissions
to the emergency department is an average of 800 patients
per day. Our hospital has a bed capacity of 1100 and is one of
the largest hospitals in the region. It has units that require all
critical interventions, such as aortic dissection, cerebrovascular
infarction, coronary angiography laboratory, and is the region's
important critical patient care and stroke center.

Patients with a definitive diagnosis of ICH and no history of
trauma were included in the study. Patients under the age of
18, pregnant patients and patients with missing data were
excluded from these patients. Patients who died without
imaging studies, whose outcome could not be followed, and
whose medical history was unknown were not included in the
study. Patients with a history of any intracranial mass or space-
occupying lesion in their medical history, history of epileptic
disease and drug use were also excluded from the study.

Patients who were in shock when they applied to our clinic
and whose vital data were unstable were not included in the
study.

Data collection

For the study, patients were identified by scanning the file
and automation system (Enlil Hospital Automation System).
“161.0-9, 163.0-9, 164.0-9, 165.0-9, 166.0-9, 167.0-9 and 168.0-9)
ICD10 diagnostic codes from the automation system for ICH
used. As a result of the scan, 196 patients were identified. Of
the 296 detected cases, 23 had a history of epilepsy, 11 had
a history of intracranial space-occupying mass lesion, 8 were
referred to another health center due to lack of space in the
intensive care unit (ICU), 7 had missing data were not included
in the study because 5 of them had a history of hematological
disease and 4 of them were pregnant patients.

» Number of cases detected in screening ]

* History of epilepsy in 23 cases
¢ Intracranial mass lesion in 11 cases
» Referral of 8 cases for ICU admission

¢ Incomplete data of 7 cases

* History of hematological disease in 5 cases

* 4 cases were excluded from the study because
they were pregnant.

Study Group

Demographic data of the cases, the way they came to the
hospital (outpatient and ambulance), whether they had
epileptic seizures, duration of epileptic seizures (prehospital,
emergency service and hospitalization service), number of
seizures, bleeding sites of the cases (frontal, parietal, temporal,
occipital and brain stem). classified) as well as bleeding
sites (supratentorial, infratentorial and intraventricular
hemorrhages), the glaskow coma scale of the cases (GCS),
the National Institutes of Health Stroke Scale score (NIHSS),
admission vitals, whether antiepileptic therapy was initiated,
response to epileptic medication, hospitalization or discharge
status, outcomes, and 30-day mortality were evaluated. The
cases of seizures after discharge were obtained from the
medical records of the cases (e-pulse system) and mortality
information was obtained from the T.C. It was evaluated from
the death notification records of the Ministry of Health.

Bleeding areas and epilepsy evaluation of the cases were
evaluated by a neurologist and a neurosurgeon. No
electroencephalogram (EEG) or test was performed for
epilepsy of the cases. A diagnosis of epileptic seizure was
made with a complete clinical evaluation. The diagnosis of
epilepsy was made according to the ILAE 2007 study (9). In
the classification of the seizure as early and late; early seizure
up to the 14th day after bleeding; Seizures observed on the
14th day and above were classified as late seizures.
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Statistical Analyzes

It was done using SPSS 28.0 for Windows® statistical program
(IBM Inc. Chicago, IL, USA). Number, percentage, mean,
standard deviation, median, minimum and maximum were
used in the presentation of descriptive data. The conformity
of the data to the normal distribution was evaluated with the
Kolmogorov-Smirnov Test. Pearson chi-square test and Fisher's
Exact test were used to compare categorical data. T Test was
used to compare two independent numerical data and Kruskal
Walles Test was used to compare triple numerical data.

In our study, we first performed a regression analysis of the
factors that have an effect on mortality from epilepsy. We then
included the significant factors in the multiple regression
analysis.

Results were considered significant at p<0.05, with a 95%
confidence interval.

RESULTS

Our study was conducted with 238 people. 186 of these
cases did not have seizures after ICH, both before and after

hospitalization. Of the 52 cases, 9 had epileptic seizures
before the hospital and 43 had epileptic seizures after the
hospital, in the early and late period. In this way, the cases
were classified as having seizures (seizure +) and non-seizure
(seizure -) and data were presented.

In the demographic data of the cases; median age was 69.0
(80.75-58.25) years in those with seizure +; seizure — median
age in cases was 69.0 (77.25-58) years and median age
in all cases was 69 (78-58) years; There was no significant
difference between the groups in terms of age. Seizure
+ 57.7% of cases were male; seizure - 52.7% of the cases
were male and the groups were not different in terms of
gender. There was no significant difference between seizure
+ and - groups in terms of hypertension, diabetes, coronary
artery disease and dyslipidemia history. A history of ICH was
found to be significantly higher only in cases with seizures +
(p=0.044). There was no significant difference between the
groups in the way of admission to the hospital, admission
hours, admission vital signs, median values of admission GCS
and NIHSS scores, and use of anticoagulant/antiaggregant
(Table 1).

Table 1. Comparison of demographic and disease data of cases according to seizure status

Parametre All patients (n=238) Seizure - (n=186) Seizure +(n=52) p
Demographic
Age (years) 69 (78-58) 69.0 (77.25-58) 69.0 (80.75-58.25) .698**
Gender .522%
Boy 128 (53.8) 98 (52.7) 30(57.7)
Woman 110 (46.2) 88 (47.3) 22 (42.3)
Hypertension 142 (59.7) 111 (59.7) 31 (59.6) .992*
diabetes 74 (31.1) 56 (30.1) 18 (34.6) 428*
Coronary Artery Disease 44 (18.5) 30(16.1) 14 (26.9) .074*
ICH disease history 13 (5.5) 9(4.8) 4(7.7) .048*
dyslipidemia 28(11.8) 23(12.4) 5(9.6) 114%
Disease
Admission time .224%
00:00-06:00 76 (31.9) 58(31.2) 18 (34.6)
06:00-12:00 58 (24.4) 49 (26.3) 9(17.3)
12-00-18:00 29(12.2) 19(10.2) 10(19.2)
18:00-00:00 75 (31.5) 60 (32.3) 15 (28.8)
Application Form 420%
ambulatory 36 (15.1) 30 (16.1) 6(11.5)
by ambulance 186 (78.2) 144 (77 .4) 42 (80.8)
Enthusiasm 16 (6.7) 12 (6.5) 4(7.7)
Vitals at the Time of Application
Systolic Blood Pressure 144 (166.25-129) 145.5 (167-130.75) 137.5(164.25-122) 101**
Diastolic Blood Pressure 89 (100-77.75) 90 (100-78) 85 (99.5-68.25) 181**
Heart rate 95 (115-76) 95 (114-78) 98.5(116.75-76) .976%*
Respiratory rate 16 (18-14) 15 (18-13.75) 16 (20-14) 242%%
GCS 13 (14-12) 13.0 (14.0-12.0) 13.0 (14.0-10.0) .210%*
NIHSS 8(16-5.75) 8.0 (16.0-5.0) 10.5 (17.5-6.0) 113
Anticoagulant/antiaggregant use .109*
yes 34(14.3) 23 (12.4) 11(21.2)
no 204 (85.7) 163 (87.6) 41 (78.8)

*: Pearson x2 Testi; **: Kruskal Wallis Test used. GCS: Glasgow coma scale, NIHSS: National Institutes of Health Stroke Scale
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Bleeding was detected in the near cranial computed
tomography imaging after the cases were admitted to
the hospital, and the areas and amounts of bleeding were
recorded. In the light of these data; In cases with seizures,
the most bleeding was observed in the temporal, parietal
and brain stem, respectively; In cases without seizures, it
was observed that it was most common in the temporal,
brain stem and parietal regions. In addition, while seizure
+ is not observed in cases with bleeding in other regions;
seizure - bleeding was observed in the frontal region,
occipital and cerebellar regions of the cases. This situation
was found to be statistically significant. When classified
as tentorial, there was no significant difference between
bleeding sites in terms of seizures. There was no significant
difference between the two groups in terms of the amount
of bleeding. The relationship in terms of seizures was

examined in the cases in which prophylactic antiepileptic
treatment was started, and no significant difference was
found. Again, no significant difference was found in terms of
7-day or 30-day mortality with the initiation of antiepileptic
treatment. In terms of hospitalization, it was observed that
the hospitalization status was significantly higher in cases
with seizures; Again, it was observed that the rate of exitus
in seizure + cases was significantly higher than in seizure
- cases. Again, this significant difference was also reached
when the 7-day and 30-day mortality data were compared
with the seizure + and - groups. While no significant
difference was found between the seizure groups in terms
of hospitalization; In terms of follow-up times, the median
values of the follow-up periods in seizure + cases were
the same, but there was a significant difference between
quartiles (p<0.001) (Table 2).

Table 2. Evaluation of the results of the patients' disease states and outcomes

Parameter All (n=238) Seizure - (n=186) Seizure + (n=52) p
Bleeding Site 0.003
frontal 14 (5.9) 14 (7.5) 0(0.0)
parietal 25 (100.0) 18(9.7) 7(13.5)
temporal 164 (68.9) 121 (65.1) 43 (82.7)
occipital 5(2.1) 5(2.7) 0(0.0)
cerebellar 7(2.9) 7 (3.8) 0(0.0)
Brainstem 23(9.7) 21(11.3) 2(3.8)
Bleeding Site (tentorial) .365
supratentorial 179 (75.2) 136 (73.1) 43 (82.7)
infratentorial 12 (5.0) 10 (5.4) 2(3.8)
intraventricular 47 (19.7) 40 (21.5) 7 (13.5)
Amount of Bleeding (mL) 10 (12-8) 10 (12-8) 10(13.75-8) .509
Presence of Seizure -
No Seizure 186 (78.2) - 186 (78.2)
Early Seizure 25(10.5) - 25(10.5)
Late Seizure 27 (11.3) - 27 (11.3)
History of Prehospital Seizure -
yes 9 (3.8) - 9(17.3)
no 229 (96.2) - 43 (82.7)
Prophylactic Antiepileptic Use 109
yes 34 (14.3) 23 (12.4) 11(21.2)
no 204 (85.7) 163 (87.6) 41 (78.8)
Hospitalization Status 0.044
Discharge 5(2.1) 5(2.7) 0(0.0)
Service Admission 164 (68.9) 134 (72.0) 30(57.7)
ICU Admission 58 (24.4) 38 (20.4) 20 (38.5)
Self-desired exit/treatment refusal 11 (4.6) 9(4.8) 2(3.8)
outcome <0.001
Discharge 172(72.3) 145 (78.0) 27 (51.9)
exit 66 (27.7) 41 (22.0) 25 (48.1)
Mortality (7 Days) .001
yes 26 (10.9) 14 (7.5) 12 (23.1)
no 212 (89.1) 172 (92.5) 40 (76.9)
Mortality (30 Days) <0.001
yes 66 (27.7) 41 (22.0) 25 (48.1)
no 172 (72.3) 145 (78.0) 27 (51.9)
Hospitalization Time (mean / day) 8 (14-5) 8 (14-5) 11.5 (15-5) .303
Follow-up Time (average / day) 30 (30-21) 30 (30-30) 30(30-11.25) <0.001

*: Pearson x2 Testi; **: Kruskal Wallis Test used. ICU: Intensive Care Unit
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Table 3. Regression analysis of parameters affecting mortality

7 Day Mortality

30 Day Mortality

Parameter

OR (%95 Cl) Wald test p OR (%95 Cl) Wald test p
Gender 0.578 (0.223-1.498) 1.273 0.259 0.527 (0.260-1.067) 3.167 0.075
Age 1.021 (0.984-1.058) 1.212 0.271 1.002 (0.975-1.029) 0.019 0.890
Amount of Bleeding 0.940 (0.810-1.090) 0.676 0.411 0.917 (0.819-1.027) 2.231 0.135
Seizure 0.269 (0.101-0.717) 6.898 0.009 0.249 (0.112-0.553) 11.649 <0.001
Arrival NIHSS 0.862 (0.801-0.928) 15.739 <0.001 0.834 (0.788-0.883) 38.458 <0.001

NIHSS: National Institutes of Health Stroke Scale, OR: Odds Ratio, Cl: Confidence interval

When the effect of seizure type on 30-day mortality was
examined, it was observed that mortality was significantly
higher in cases with late seizures (44% vs 51.9%; p<0.001).

The effects of age, gender, amount of bleeding, seizure + and
admission NIHSS score, which are thought to be effective on
mortality, on 7-day and 30-day mortality were investigated.
It was observed that the increase in seizure and presentation
NIHSS scores had a significant positive effect on both 7-day
and 30-day mortality (Table 3).

DISCUSION

In this study, we aimed to investigate whether seizures have
an effect on early mortality in patients who develop epileptic
seizures after ICH. In the data of our study, we found that both
the 7-day and 30-day mortality rates of cases with epileptic
seizures were significantly higher when compared to cases
without seizures.

Similarly, in the study of Szaflarski et al." investigated the
incidence of epileptic seizures and the effect of seizures
on mortality in stroke patients; reported that seizures in
hemorrhagic stroke cases cause a significant increase in 30-
day mortality.Again, in a study by Vespa et al."" There are data
that the presence of seizures in patients after hemorrhagic
stroke causes an increase in mortality.

In some studies in the literature, there are publications stating
that there is no significant relationship between seizure status
and mortality in patients with intracranial hemorrhage. In the
study of Claessens et al.®! it was stated that epileptic seizures
were not associated with mortality. In the study of Labovitz
et al.'? it was found that epileptic seizure was not associated
with 30-day mortality in both ischemic and hemorrhagic
stroke cases. In addition to these, some studies have shown
that mortality is reduced in patients with ICH who have had
seizures. In the prospective cohort study of Briining et al.'
It has been reported that mortality is reduced in ICH patients
with seizures. Again, in the study of Mehta et al.'™ It has
been reported that mortality is reduced in ICH patients with
seizures.

It has been stated that there are many factors affecting
mortality in ICH patients. In the study of Claessens et al.®
high NIHSS score was associated with mortality; In addition,
advanced age, high male gender, peripheral vascular disease,
and the presence of anticoagulant/antiplatelet drug use
were reported to be risk factors for mortality. In our study, we

found that high NIHSS scores were associated with mortality;
We could not detect a significant relationship between age,
gender, location of bleeding and mortality. In this respect,
although our study was found to be compatible with the
literature in terms of NIHSS, our study did not find any
significance in terms of the increased risk of mortality in terms
of age, gender and anticoagulant use, and different results
were found in the literature. We think that this difference may
be due to the number of samples in our study.

There is no clarity in the literature on the use of prophylactic
and therapeutic antiepileptic drugs for epilepsy after ICH. In
some studies, there are studies reporting that long-term use
of antiepileptic drugs benefits neurological recovery and
survival. In their study, Claessens et al. reported that it reduced
mortality and improved survival, independent of seizure
frequency, in cases using antiepileptic drugs for 10 years.®!
In the study of Gilad et al. with patients with ICH; reported
positive results in neurological recovery after valproate
treatment given to patients.'™ In our study; It was seen that
the use of antiepileptic in the cases did not have a significant
effect on mortality. We think that more comprehensive and
long-term prospective studies on this subject will provide
clarity on this issue in the literature.

When the effects of early and late seizures on mortality were
examined; Mortality was found to be significantly higher in
late-stage seizures at 30-day follow-up. Therefore, as a result
of our study; We think that mortality and morbidity will
be prevented by making the follow-up periods of seizure
patients more carefully and with shorter intervals.

Limitations of study

Our study has several limitations. One of our limitations is
that the data obtained because our study was conducted
retrospectively were within the scope of the information
received by the physicians of the patients. Another limitation
of ours is; Although there was not a large enough population
to change the study data, the cases that could not be followed
up in this process and were excluded due to missing data
were still considered as a limitation.

CONCLUSION

We determined that the epileptic seizure observed after ICH
had an effect on mortality. Therefore, it is necessary to be
careful in terms of mortality in cases with seizures. Especially
in cases with late seizures, mortality is higher than in cases
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with early seizures, so it is necessary to be careful in terms
of mortality in cases with late seizures. In addition, we found
that the use of antiepileptic drugs did not affect mortality.
We think that with more comprehensive studies, more clear
information will be obtained on this subject.
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Abstract

Aim: Although breast masses are uncommon in children and
adolescents, it is a worrying phenomenon for families when
diagnosed. Breast masses in this age group are generally benign
and most of them are seen in adolescents. In this retrospective
study, it was aimed to discuss the treatment approach to breast

masses in the pediatric age group.

Material and Method: The patient information was obtained from
the hospital records and automation system. The patients were
retrospectively analyzed with regards to age, complaints and their
duration, family history, association with menstruation, location
and size of the breast mass, methods of diagnosis, histopathological

findings, and postoperative complications.

Results: There was no difference between neoplastic group (NG)
and non neoplastic group (NNG) with respect to median age, body
mass index, side and location of the mass, reason for admission,
association with puberty, and follow-up time (p>0.05). When both
groups were compared in terms of the size of the mass, the mass
size was measured to be 2.2 cm (1.4-3) in NNG and 3.8 cm (3-8)
in NG. There was no statistically significant difference between the
two groups (p=0.12).

Conclusion: Surgical excision will be appropriate when a pediatric
breast mass is detected in the neoplastic group, there is a family
history, the size of the mass does not change or increase during

follow-up, and malignancy is suspected on imaging.

Keywords: Breast, mass, child

0z

Amac: Meme kitleleri cocuk ve ergen vyas grubunda ender
gorulmesine ragmen tespit edildiginde aileler icin oldukca endise
verici bir durumdur.Bu yas grubunda ki meme kitleleri genelde iyi
huyludur ve buyuk bir kismi ergenlik doneminde goérulur.Bu geriye
dontk calisma ile cocuk yas grubunda meme kitlelerine tedavi

yaklasiminin tartisiimasi amaglanmistir.

Gereg ve Yontem: Hastalara ait bilgiler hastane kayitlari ve otomasyon
sisteminden elde edildi. Olgular yas, basvuru yakinmalari ve stresi,
aile dykusul, menstruasyonla iliskisi, meme kitlesinin yeri, btytklugu,
tanida kullanilan yéntemler, histopatolojik bulgular ve cerrahi sonrasi

komplikasyonlar bakimindan geriye dontk olarak degerlendirildi.

Bulgular: Neoplastik grup (NG) ile neoplastik olmayan grup (NOG)
arasinda ortanca yas, beden kitle indeksi, tespit edilen kitlenin tarafi
ve lokalizasyonu, basvuru nedeni, puberte ile iliski ve takip sdresi
bakimindan fark saptanmadi (p>0,05).Her iki grup tespit edilen
kitlenin boyutlari agisindan karsilastirldiginda NOG da kitle boyutu
2,2 cm (1,4-3), NG da kitle boyutu 3,8 cm (3-8) dlculdd. Her iki grup
arasinda istatistiksel olarak anlamli bir fark saptanmadi (p=0,12).

Sonug: Cocuk yas grubunda memede neoplastik grup icerisinde
degerlendirilen bir kitle tespit edildiginde, aile hikayesinin olmasi,
kitlenin takip boyunca boyutlarinda degisiklik olmamasi veya artmasi,
gorintileme de malignite stphesi bulunmasi durumunda cerrahi

eksizyon uygun olacaktir.

Anahtar Kelimeler: Meme, kitle, cocuk
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INTRODUCTION

Although breast masses are uncommon in children and
adolescents, it is a worrying phenomenon for families when
diagnosed. Breast masses in this age group are generally
benign and most of them are seen in adolescents. The
probability of pediatric breast masses becoming malignant
is reported as 0.3%. Malignant breast masses constitute less
than 1% of all childhood cancers.”? Ultrasonography is the
most commonly used imaging method in the differential
diagnosis of breast masses in children, unlike adults.
Mammography is not preferred in pediatric cases due to
high breast density and exposure to ionizing radiation.”
Breast masses that are benign may regress spontaneously
in children. Therefore, most of the cases may require close
follow-up.™ There are very few studies in the literature
conducted on the algorithm that can be used in the follow-
up and treatment of pediatric breast masses. The present
study aimed to retrospectively analyze the data of patients
who were admitted to the pediatric surgery clinic due to
breast mass, and to present the results by discussing them
in view of the current literature.

MATERIAL AND METHOD

The study included patients younger than 18 years of age
who were admitted to the Pediatric Surgery Clinic between
January 2015 and June 2020 due to complaints of breast
mass. The patient information was obtained from the
hospital records and automation system. The patients were
retrospectively analyzed with regards to age, complaints and
their duration, family history, association with menstruation,
location and size of the breast mass, methods of diagnosis,
histopathological findings, and postoperative complications.
As a result of examination, and laboratory, imaging and
histopathological evaluation, cases diagnosed with ductal
ectasia, fibrocystic disease, mastitis and abscess secondary
to trauma are included in the non-neoplastic group (NNG)
and those diagnosed with fibro adenoma, haemangioma,
juvenile papillomatosis, intraductal papilloma in the
neoplastic group (NG). Categorical variables were reported
as frequency and percentage. Continuous variables were
analyzed to see whether they show normal distribution
using histogram, and they were reported as median and
range. Ordinal and continuous variables were compared
using the Mann-Whitney test and the chi-square test. SPSS
software (IBM SPSS Statistics, version 25, IBM Corp, Armonk,
NY, USA, 2017) was used for statistical analysis. A P value
<0.05 was considered statistically significant. The study
was approved by the Ethics Committee of Health Sciences
University, Kocaeli Derince Training and Research Hospital
with the decision no. 2020/170. All procedures were carried
out in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

RESULTS

63 patients were included in the study and all cases were
female. As a result of the analysis, 41 cases were evaluated
as NNG and 22 cases as NG. The median age of the non-
neoplastic group (NNG) was 13.4 (0-18 years) and the
median of the neoplastic group (NG) was 13.5 years (10-18
years). The most common reason for admission in NNG and
NG was palpable breast mass (56%, 59% respectively). The
median duration of complaint in NNG before the admission
was 1.4 months (0.5-6 months), and it was determined to be
1.3 months for NG (0.5-6 months). Thirty-four cases (82.9%)
were in post pubertal period when mass was diagnosed
in NOG while 15 cases (59%) were in post pubertal period
when mass was detected in NG. Family history was detected
in three cases in NG. There was a history of breast trauma
in four cases in NOG. The median follow-up time was 2.1
months (1-4) for NOG while it was 1.5 months (0-4) for NG.

There was no difference between NNG and NG with respect
to median age, side and location of the mass, reason for
admission, association with puberty, and follow-up time
(p>0.05) (Table 1).

Ultrasonography was performed in all cases as the first
imaging examination. MRI was used for differential
diagnosis in 16 (25.3%) patients with masses more than
3cm in size, multiple masses, and increase in size during
follow-up.

When both groups were compared in terms of the size of
the mass, the mass size was measured to be 2.2 cm (1.4-3)
in NNG and 3.8 cm (3-8) in NG. There was no statistically
significant difference between the two groups (p=0.12).

When 22 cases who underwent mass excision were
examined, the size of the mass was bigger than 3cm in
nine cases (40.9%), an increase in mass size was detected in
seven cases (31.8%) after menstrual period during follow-
up, and six cases (27.2%) were suspected of malignancy
with imaging methods, and total surgical excision was
performed for histopathological diagnosis of breast masses.

In the final postoperative histo pathology reports, the histo
pathological diagnosis of 14 patients (63.6%) was reported
to be fibro adenoma, four cases (18.1%) to be hamartoma,
and four cases (18.1%) to be juvenile papillomatosis.

No complications or recurrence were detected in the
patients who underwent surgery during the postoperative
follow-up.

Eight cases with breast rash, erythema, pain and tenderness
on physical examination of NOG who were evaluated as
mastitis and breast abscess were treated with antibiotic and
anti-inflammatory agents without drainage or aspiration.
The complaints of breast abscess and mastitis were
disappeared at the follow-up one week later (Table 1).
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Table 1. Characteristics of pediatric breast masses

Variable NNG (n,%) NG(n,%) p
Number of Cases (n,%) (63, 100%) 41 (65%) 22 (35%) 0.22
Age (median,years) 13.4(0-18) 13.5(10-18) 0.67
Palpable Mass 23 (56.0%) 13 (59%) 0.26
L Pain 7 (17.0%) 6 (27.2%) 0.42
Admission Symptoms .
Swelling and Rash 8(19.5%) 0
Discharge 3(7.3%) 3(13.6%) 0.46
" Postpubertal 34 (82.9%) 13 (59.0%) 0.23
Menstrual Condition
Prepubertal 7 (9.7%) 9 (41.0%) 0.36
. i Yes 5(12.1%) 3(13.6%) 0.86
Family History
No 36 (87.8%) 19 (86.3%) 0.75
Upper external 7 3
Upper internal 5 3
Right (25, 39.6%) 212 0.32
Lower external 3 1
Location of the Breast Bottom internal 2 1
Mass Upper external 9 4
Upper internal 7 3
Left (32, 50.7%) 0.45
Lower external 4 2
Bottom internal 1 2
Multiple (4, 6.3%) 3 1
. USG 40 (97.5%) 21 (95.4%) 0.57
Imaging
MRI 7 (17.0%) 9 (40.9%) 0.64
Size (cm) 2.2 (1.4-3) 3.8(3-8) 0.22
DISCUSSION level as low as reasonably achievable. Computed tomography

Pediatric breast masses are mostly benign, and current
literature supports the safety of clinical observation in this
population, at least as an initial management step.

Tea et al. have reported that operation occurs due to breast
mass at an average age of 16.”! Our study found the median
age to be 13.4 years in NNG, and the median age of the
patients in NG to be 13.5 years, which is similar to the results
in the literature.

When the literature was reviewed, no significant difference
was reported between right and left breast involvement.®”
In our study, the most common location was the left upper
quadrant while no significant difference was found between
the right and left breast.

A complete and detailed history and physical examination
are crucial for the diagnosis of pediatric breast masses.
Ultrasonography is important among imaging methods and
the best diagnostic tool for any palpable breast mass in this
age group. Ultrasound enables accurate measurements of
breast masses and helps to monitor increase in size. However,
the place of the BI-RADS classification has not yet been
proven in the pediatric population. Koning et al. concluded
that this classification may increase the risk of malignancy or
surgical procedure in the pediatric age group.®

Mammography is not used routinely in the young as the
pediatric breast is denser than that of an adult, which may
limit the sensitivity of mammography. Mammography also
uses ionizing radiation and the principle of exposure to
radiation in a young population is to maintain the radiation

and magnetic resonance imaging (MRI) are helpful in that
they can be utilized in characterizing breast masses when
sonography is not suitable and in evaluating the extent of
metastatic disease or primary tumour for surgical planning.
®I'The present study used MRI for differential diagnosis in 16
(25.3%) patients with masses more than 3 cm in size, multiple
masses, and increase in size during follow-up.

As known from the literature, the most common benign breast
tumour in adolescents is fibro adenoma, which accounts for
68% of all breast masses."” In our study group, 81.7% of all
breast masses that were completely removed were reported
to be fibro adenoma and juvenile fibro adenoma.

Neoplastic breast masses should be suspected to be benign if
they show smooth, well-defined circumscribed hyper echoic
or slightly hypo echoic, thin echogenic capsule, ellipsoid or
less lobulation in imaging studies. Malignant breast masses
were evaluated as those that are larger, elongated masses
with micro calcification, posterior acoustic shadowing, and
hypo echoic nodular lesions.™"

When the literature was examined, no significant difference
was observed between sizes in studies conducted on the size
of breast masses undergoing surgery.>” The smallest mass in
our study was measured to be 3cm while the largest one to
be 8 cm in NG who underwent surgery.

Ezer et al.”’ reported the period of admission to the clinic due

to breast mass to be one month. In our study, the admission
period for NG was determined to be 1.3 months.
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Some researchers advocate removing all the fibro adenomas
while some others argue that fibro adenomas can be followed
up in periods considering the low incidence of breast cancer
in adolescents." When the literature is reviewed, surgery is
recommended for patients who experience increase in size
rather than decrease during follow-up, have complicated
USG findings, have a family history of breast cancer, and
have a history of malignancy.®”'>¢ The average follow-up
period of cases with breast masses is 7.4 months. Among the
indications for surgery, the most common reason is suspicion
of malignancy (65%). This is followed by the mass that did not
disappear in the follow-up (25%), increase in mass size (5%),
and multiple masses (5%).

Although the risk of malignancy in pediatric breast masses
is very low, this possibility should be kept in mind during
follow-up due to the risk of developing carcinoma from the
epithelial region reported as 0.1-0.3%.1"® The present study
detected no malignant mass in NG cases that underwent
surgery, and observed no recurrence or complications during
the follow-up.

Although the treatment of giant fibro adenomas and
juvenile fibro adenomas is recommended to be carried out
without surgery, the epithelium of juvenile fibro adenomas
being sometimes shown at the border suggests that benign
pediatric breast masses should be treated surgically. It should
note that the follow-up of mass is not a form of treatment.['

This study has certain limitations. The study was conducted
by scanning records retrospectively and the number of
patient groups is low. There is a need for prospective studies
with a wider patient group on this subject.

CONCLUSION

In children, it is of almost importance to avoid unnecessary
surgical intervention in order not to damage the developing
breast tissue and not to adversely affect the patient's
psychology. On the other hand, surgical excision will be
appropriate when a pediatric breast mass is detected in the
neoplastic group, there is a family history, the size of the
mass does not change or increase during follow-up, and
malignancy is suspected on imaging.
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Abstract

Objectives: It is known that vitamins have some effects such
as suppressing viral replication, developing anti-inflammatory
responses and that they increase immunity in COVID-19. This study
aimed to investigate the correlation between the vitamin B12 (Vit
B12) serum levels and the prognosis of the disease in patients with
COVID-19.

Material and Method: A total of 408 participants were included in
the study. Sociodemographic information such as age, educational
status, serum vitamin B12 levels, hemogram parameters, and
clinical findings of the patients who were admitted for follow-up
after the end of COVID-19 infection was evaluated retrospectively.
Serum vitamin B12 level between 150-200 pg/mL was assessed
as mild deficiency, the value between 100-150 pg/mL as severe
deficiency and the value under 100 pg/mL as extremely severe
deficiency.

Results: It was determined that the clinical progression of
COVID-19 patients with vitamin B12 deficiency was worse than
those without vitamin B12 deficiency. Therefore, we think that
Vit B12 supplementation may have a positive effect in COVID-19
patients. However, longer-term and more comprehensive studies
with more patients are needed on this subject.

Conclusion: The clinical progression was worse in COVID-19
patients with Vit B12 deficiency than those who had no Vit B12
deficiency. Therefore, it has been concluded that Vitamin B12
supplement can have positive effects on COVID-19 patients;
however, more comprehensive further studies with longer duration
and higher number of patients are needed.

Keywords: COVID-19, vitamin B12, inflammation, prognosis

Oz

Amag: Vitaminlerin, Koronaviris Hastaliginda (COVID-19)  viral
replikasyonu bozma, anti-inflamatuar yanit gelistirme gibi etkileri
oldugu ve immdaniteyi artirdiklar  bilinmektedir. Bu calismada,
COVID-19 hastalarinda Vitamin B12 (Vit B12) serum seviyeleri ve
hastaligin prognozu arasindaki iliskiyi gérmeyi amagladik.

Gere¢ ve Yontem: Calismaya COVID-19 enfeksiyonu gegiren
408 katilimcr dahil edildi. Hastalarin yas, egitim durumu gibi
sosyodemografik bilgileri, serum Vit B12 duzeyleri, hemogram
parametreleri, klinik bulgulari retrospektif olarak incelendi. Serum B12
vitamini diizeyi 200-2000 normal, 150-200 pg/mL arasi hafif eksiklik,
100-150 pg/mL arasi agir eksiklik 100 pg/mlniin altrise cok agir eksiklik
olarak gruplandirildi.

Bulgular: Katilimcilarin yas ortancasi 44.51(18-88), Vit B12 dizeyi
ortancasl ise 179.50 ng/L (75-641) idi. Hastalarin 248 (%60.78)'inde
Vit B12 eksikligi vardi. Agir Vit B12 eksikligi olan hastalarda ve ¢ok
agir Vit B12 eksikligi olanlarda ates, diger gruplardan daha fazlaydi.
Benzer sekilde oksirk, tat ve koku kaybi, bas agrisi, pnémoni ve
hospitalizasyon orani daha ylksekti (P<0.01). Gruplar arasinda platelet
ve noétrofil  sayilan agisindan anlamli farklik vardi. Vit B12 duzeyi
normal oranlara gére hafif ve agir olan hastalarin platetet sayisindan
daha yuksekti (p<0.01).

Sonug: Vit B12 duzeyi eksikligi olan COVID-19 hastalarinin klinik
progresyonunun Vit B12 eksikligi olmayanlardan daha kott oldugu
belirlendi. Bu nedenle COVID-19 hastalarinda Vit B12 takviyesinin
olumlu etkisi olabilecegini dustinmekteyiz. Fakat bu konuda daha
uzun sureli ve daha fazla hasta ile kapsamli ¢alismalarin yapilmasi
gerekmektedir.

Anahtar Kelimeler: COVID-19, vitamin B12, inflamasyon, prognoz
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INTRODUCTION

COVID-19 causes a wide clinical spectrum of diseases such
as asymptomatic infection, mild upper respiratory tract
infection and severe lower respiratory tract infection with
respiratory failure.™

Vit B12 is an important immunomodulator that has a
supportive function for hematopoietic, nerve and immune
systems.”? It can suppress viral replication in the host cell.
Bl In Vit B12 deficiency, lymphopenia, decrease in the
number of CD8 cells and dysfunction of natural killer cells
can be observed.” In addition, Vit B12 deficiency increases
oxidative stress by increasing methylmalonic acid and
homocysteine, which results in endothelial dysfunction,
thrombocyte activation, elevated tissue factor expression,
and activation of the coagulation cascade.®®

Nutritional deficiencies such as vitamin D, Vit B12 and
selenium deficiency are seen in patients with COVID-19
and it is known that these deficiencies can affect the
host immune responses against viral infections and
inflammatory activity. Moreover, nutritional deficiencies
can be effective in the onset of COVID-19 infection and
the clinical severity of the disease.’® Optimal levels of
vitamins and trace elements known as immunomodulators
and stimulators for the immune system to function in
optimal conditions are important in the struggle against
COVID-19.”1 Vit B12 is predicted to increase immunity with
the effects of suppressing viral replication, developing anti-
inflammatory responses and decreasing proinflammatory
responses in COVID-19.'% However, according to the
authors’ knowledge the correlation between serum Vit B12
levels and clinical results of Vit B12 deficiency in patients
with COVID-19 has not been clarified yet.

This study aimed to reveal the effect of Vit B12 level and Vit
B12 deficiency on the clinic and symptoms in patients with
COVID-19.

MATERIAL AND METHOD

This is a retrospective study performed on patients who
were diagnosed with COVID-19 by a PCR test and admitted
to the Pandemic Outpatient Clinic of XXXX State Hospital
between February-June 2020 for follow-up examination
within the 14 days after the end of quarantine. The study
sample was obtained from the files of all patients who were
Turkish citizens diagnosed with COVID-19 and admitted
to XXXX State Hospital Internal Diseases Outpatient Clinic
for post-COVID follow-up and who were tested for serum
Vit B12 level. A total of 408 patients were included in the
study. Sociodemographic characteristics such as age
and educational status, serum Vit B12 levels, laboratory
parameters, neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR) were accepted as
inflammatory markers, and clinical results of the patients
diagnosed with COVID-19 were obtained with file scanning.

The data obtained were recorded in a form prepared by the
researchers. Demographic characteristics and comorbidities
of the patients were assessed between those with and
without Vit B12 deficiency. The patients were classified
according to their Vit B12 levels in order to determine the
differences between clinical and laboratory results. For Vit
B12 levels, the values between 200-2000 ng/L as normal,
150-200 ng/L were accepted as a mild deficiency, values
between 100-150 ng/L as severe deficiency and values
under 100 ng/L as very severe deficiency.l'!

Setting and sampling

A total of 425 patients admitted between June 2020 and
November 2020 were included in the study. Seventeen
patients who did not meet the inclusion criteria were
excluded from the study. The study was completed with 408
patients. The exclusion criteria were as follows; being under
the age of 18, pregnancy or lactation, having a significant
liver, renal or hematologic dysfunction during screening,
and having heart failure or psychiatric disease.

Statistical analysis

The study's statistical evaluation was made using the SPSS
version 22.0 (IBM Corp., Armonk, NY, USA) computer package
program. Mean, standard deviation, median, minimum and
maximum values as descriptive statistics were calculated
for continuous variables among the emphasized features
and categorical variables were expressed as numbers and
percentiles. Whether the numerical data of the variables
were normally distributed or not was determined with one
sample Kolmogorov Smirnov test. The chi-square test was
used to determine between the groups and categorical
variables. The intergroup differences were assessed with
ANOVA. Tukey test was used in values with difference.
Statistical significance level was accepted as p<0.05.

RESULTS

A total of 408 participants were included in the study. The
median Vit B12 level of all the patients was 179.50 (75-641).
The median age of the participants was 44.51 years (18-88)
Of the patients, 69 (16.92%) had at least one chronic disease.
Fifty patients (12.25%) had hypertension; 38 (9.31%) had
diabetes mellitus; 29 (7.10%) had pulmonary disorder;
12 (2.94%) had heart failure; 2 (0.50%) had neurological
disorder; and 2 (0.50%) had malignancy. Of the patients, 248
(60.78%) had Vit B12 deficiency. When those with deficiency
were categorized very severe deficiency was recorded in 16
(3.92%), severe deficiency in 105 (25.73%) and deficiency
in 127 (31.12%) (Table 1). The groups with and without
Vit B12 deficiency were similar in terms of age, gender
and presence of at least one comorbid disease (p: 0.057, p:
0.168 and p: 0.426 respectively) (Table 2). The symptoms
and their distributions were presented in the Table 3
in detail. The rate of fever was higher in patients with
severe Vit B12 deficiency and those with extremely severe
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Vit B12 deficiency. Similarly pneumonia, cough, rate of DISCUSSION
hospitalization, loss of taste and smell (p<0.01), headache,
sore throat and dyspnea were higher (p<0.05). The groups
were different in terms of platelet and neutrophil counts.
Platelet count was higher in the patients with mild and
severe Vit B12 deficiency than in those with normal Vit B12
levels (p<0.01). Neutrophil levels were higher in the patients
with severe Vit B12 deficiency than in those with normal Vit
B12 levels (p<0.01) (Table 4).

This study was conducted with the aim of revealing the effect
of Vit B12 level and deficiency on the clinics and symptoms in
COVID-19 patients, it was found that pulmonary involvement
and hospitalization rates were higher and the difference
between the clinics and severity of the deficiency increased
in the patients with Vit B12 deficiency. Vit B12 is a vitamin
with an immunomodulation effect and plays an important
role in our immune system. Vit B12 can decrease the severity

— of COVID-19 by suppressing viral replication.'? As far as we
feblsfiiam bl el iciole reviewed literature we could not find many studies assessing

Vitamin B12 Levels (Median, min-max) Vit B12 level in COVID-19 patients and its relationship with
179.50 (75-641) ng/L clinical progression. Shakeri et al. found the serum Vit B12
Variables n (%) levels of the hospitalized COVID-19 patients as 465.4+35.70
Normal Vitamin B12 (200-2000 ng/L) 160 (39.21) ng/L in their third day of hospital stays and Im et al. found Vit
Vitamin B12 Deficiency (<200 ng/L) 248 (60.78) B12 levels of the COVID-19 adult patients admitted to Inha
Mild (150-200 ng/L) 127 31.12) University Hospital in North Korea as 727 (535.5-962.8) ng/L
Severe (100-150 ng/L) 105 (25.73) in the seventh day. In the current study, Vit B12 level of the

participants was 179.50 (75-641) ng/L, which was lower than
those in the previous studies.®™ This may be due to race,
gender and sociocultural differences.

Very Severe (<100 ng/L) 16 (3.92)

Table 2. Socio-Demographic Information of Patients According to Their
Vitamin B12 Status

Table 3. Comparison of Symptoms and Clinics of Patients According to the

Variables N:‘(';:)al D;?l::?z:iigyT (2%) P Status and Severity of Vitamin B12 Deficiency
Gender 0.168 Normal Mild Severe Very severe
n (%) n (%) n (%) n (%)

Male 65 (40.62) 118 (47.58) E—

el 931(53 37} 130152.41) Fever 42(26.25) 29(22.83) 37(35.24) 13(81.25) <0.001
e 47.2£15.2 44.1£16.1 0.057 Cough 56 (35.00) 39 (30.71) 42 (40.00) 15(93.75) <0.001
izl S e 0.019 Sore Throat 48 (30.00) 27 (21.25) 23(21.90) 9(56.25) 0.010
single 25(1562)  63(25.40) Dyspnea 25(1562) 17(1338) 25(2381) 3(1875) 00184
Married 139(8437) 18507460 Muscleandjoint g4 (50, 00) 62 (48.81) 61(58.09) 10(62.50) 0.386
Educational Status 0.135 pain : : ’ ’ ’
Illiterate 20 (12.50) 18 (7.25) Loss of taste/smell 82 (51.25) 71(55.90) 73 (69.52) 15 (93.75) <0.001
Primary / Secondary School 76 (47.50) 112 (45.16) Lack of appetite 68 (42.50) 38(29.92) 32(30.47) 3(18.75) 0.641
High School 35(21.87) 53 (21.37) Backache 62 (38.75) 55(43.30) 42(40.00) 8(50.00) 0.880
Associate's/Bachelor's Degree 21 (13.12) 54 (21.77) Fatigue 89 (55.62) 62(48.81) 64(60.95) 13(81.25) 0.056
Postgraduate 8 (5.00) 11 (4.43) Headache 42 (26.25) 43 (33.85) 30(28.57) 10(62.50) 0.042
Presence of Chronic Disease 0.426 Clinics

Yes 30 (18.75) 39(15.72) Hospitalization 9(5.62) 9(7.08) 15(14.28) 7(43.75 <0.001
No 130(81.25) 209 (84.27) Pneumonia 8(5.00) 7(551) 15(14.28) 7(43.75) <0.001

*Pearson chi-square tests were used in the analysis of the data, and corrections were made with

. " K § - -
Rl et st 2 el ity il el e (e, Pearson chi-square tests were used in the analysis of the data, and corrections were made with

Fisher's exact test in the cells with small numbers (p<0.05)

Table 4. Comparison of Laboratory Findings Data of Patients According to According to The Status and Severity of Vitamin B12 Deficiency

Laboratory Findings Normal X+SS Mild X£SS Severe X+SS Very Severe X+SS p
Platelet, x10°/L 250.46+59.00 287.57+103.08 280.64+78.33 253.68+32.78 <0.001
Neutrophil, x1 0°/L 3.76x1.42 3.97+1.29 4.16%1.31 3.34+1.37 0.039
Lymphocyte, X1 0%/L 3.49+2.08 3.42+2.07 3.37£2.10 2.43+1.07 0.274
MPV f/L 8.39+2.64 8.43+2.86 8.76+2.51 9.08+2.37 0.555
PDW % 11.64+7.11 12.01+4.48 13.25£10.65 15.39+9.67 0.136
NLR 1.37+0.72 1.50+0.72 1.59+0.81 1.48+0.50 0.113
PLR 95.73£54.15 113.28+79.36 103.91+46.81 115.67+£29.99 0.093

MPV: mean platelet volime, PDW: platelet distribution width, NLR: neutrophil-to-lymphocyte ratio, PLR platelet-to-lymphocyte ratio, *ANOVA test was used to examine the differences in quantitative data
between groups (p<0.05). The significant difference in PLT values is due to the differences between normal - severe (p=0.014) and normal - mild (p<0.001) groups. The significant difference in neutrophil values
is due to the difference between the normal and very severe groups (p=0.047).
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It can be assumed that Vit B12 supplement in the patients
infected with COVID-19 will provide faster recovery, decrease
oxidative stress, improve clinical progression and minimize
the conditions caused by the disease such as lung infection,
multiple organ dysfunction and mortality by acting as an anti-
inflammatory and analgesic agent.>® In a study assessing the
levels of the hospitalized COVID-19 patients during admission
and their clinical results (length of hospital stay, intensive care
unit stay and mortality), Vit B12 levels of the death COVID-19
patients were lower than those of the patients staying in the
intensive care unit and wards and Vit B12 levels did not affect
the need for intubation or length of hospital stay.'® However,
it was reported in another study that Vit B12 supplement
for COVID-19 patients reduced the length of hospital stay.
When we consider that Vit B12 supplement provides faster
recovery and can decrease pulmonary involvement it is
possible to expect higher rates of hospitalization and lung
infection in COVID-19 patients with Vit B12 deficiency like in
our study. In addition, our study had similar results with the
other studies in terms of the increasing clinical deterioration
with the increasing severity of the deficiency of Vit B12.

It is known that COVID-19 causes severe disruptions in the
quality of life."™ Although clinical findings of COVID-19 are
various the most common symptoms are fever and cough.
Sore throat and fatigue can accompany these symptoms.''®
In addition, loss of smell has a very high rate and it has been
reported in some studies that its incidence ranges from 5%
to 68%."! Loss of taste and smell tends to happen together.
The mechanism under the loss of smell in COVID-19 patients
is not clearly known. However, it is considered to be due to
neurological damage.™ Additionally, Vit B12 deficiency can
cause disruptions in respiratory, gastrointestinal and central
nervous systems as well.'¥ In our study, those with extremely
severe Vit B12 deficiency had a higher rate of loss of taste.
Further studies are needed to understand whether Vit B12
deficiency has an effect on loss of taste in COVID-19 patients.

The information about between the severity of Vit B12
deficiency and COVID-19 symptoms is insufficient in the
literature. It has been revealed in studies that Vit B12
supplements have the potential to decrease the symptoms
associated with COVID-19.8'% In our study, the rates of fever,
cough, and loss of taste/smell were higher, which suggests
that the symptoms and quality of life can be affected by the
increasing Vit B12 deficiency.

Lymphopenia is one of the common hematologic changes
in COVID-19.29 A significant systemic increase occurs in
inflammatory mediators and cytokines about 7-14 days
after the onset of the symptoms and lymphopenia becomes
significant.?” The increased NLR and PLR levels, markers of
inflammation, are associated with the clinical severity of
COVID-19.22231 There is no study assessing the hematologic
parameters in Vit B12 deficiency in COVID-19 patients.
Therefore, itis one of the rare studies revealing the correlation
between Vit B12 deficiency and clinics and laboratory

results in COVID-19 patients, which is the strength of our
study. Vit B12 deficiency can cause hematologic changes
as well." The group with Vit B12 deficiency had a higher
rate of lymphopenia and high NLR and PLR, which may be
caused by the disease process and Vit B12 deficiency which
is an immunomodulator. Moreover, when it is considered
that Vit B12 supplement decreases inflammation it can be
expected that the inflammation markers increase in case of
its deficiency.

The limitations of the present study were being retrospectively
performed and the analyses could not be performed during
the quarantine period when the disease was active.

CONCLUSION

The clinical progression of COVID-19 patients with Vit B12
deficiency is worse. The specific symptoms such as fever, loss
of taste/smell and cough were more common in patients
with Vit B12 deficiency. In addition, the inflammation
markers of the patients with Vit B12 deficiency were higher.
Therefore, it is considered that Vit B12 has effects on the
prognosis and symptoms in COVID-19 patients. Moreover, Vit
B12 supplements in COVID-19 patients can have a positive
effect on the clinics during the infection period. More
comprehensive basic and clinical studies on the effect of Vit
B12 deficiency on the pathology and Vit B12 supplement in
COVID-19 patients should be performed..
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Abstract

Aim: We aimed to compare the pre-termination quality of life (QoL) domains,
depression and anxiety symptoms of women whose pregnancy will be terminated
due to induced abortion and miscarriage (spontaneus abortion).

Material and Method: This prospective case-control study included women
hospitalized for pregnancy termination less than 10 weeks old at a university
hospital between January 2020 and December 2020. Self-evaluation questionnaires
were presented to 35 women in the induced abortion group and 35 women in
the miscarriage group. Women with chronic systemic diseases, those with known
psychological disorders and therefore taking medication, women who were
offered an abortion with the decision of the health board and who did not want
to fill out the questionnaire were excluded from the study. For this, WHOQOL-BREF
short-form quality of life questionnaire, Beck Depression and Anxiety Inventory
were used to determine psychological stress levels before termination.

Results: Moderate-severe depression symptoms were found to be statistically
higher (31.4%, 5.7%, respectively) in induced abortion group than miscarriage
group ( p<0.05). Similarly moderate-severe anxiety sypmtoms were 34.3% in
the induced abortion group and 8.6% in the miscarriage group, and a statistical
difference was observed (p<0.05). We found the lowest percentages in the
environmental domain of QoL in both group. In terms of the psychological domain
of QoL and the physical domain of QoL, we obtained statistically significantly lower
results in the induced abortion group compared to the miscarriage group (p<0.05).

Conclusion: It was observed that women who had induced abortion were more
prone to depression and anxiety before pregnancy termination than those who
had miscarriage . The low level of environmental domain of QoL was noted in
both groups, and the physical and psychological domains of QoL were found to
be lower in the induced abortion group. Whether they have a pregnancy plan or
not, we believe that supporting women of reproductive age with self-efficacy-
enhancing strategies and increasing their psychological resilience will benefit
them in the early pregnancy problems and management they will encounter in
the future.

Keywords: Induced abortion, miscarriage, depression, anxiety, quality of
life

0Oz

Amag: Calismamizda isteyerek distk ve spontan distk nedeniyle gebeligi
sonlandirilacak olan kadinlarin, gebelik terminasyonu oncesi yasam kalitesi (YK)
duzeyleri, depresyon ve anksiyete belirtileri agisindan karsilastirimasini amagladik.

Gereg ve Yontem: Prospektif vaka-kontrol calismamiza, Ocak 2020 ile Aralik 2020
arasinda bir Gniversite hastanesinde, gebelik yasi 10 haftadan kucuk olan ve gebelik
terminasyonu nedeniyle hastaneye yatirilan kadinlar dahil edildi. isteyerek dustik
grubundaki 35 kadina ve spontan dusik grubundaki 35 kadina 6z degerlendirme
anketleri sunuldu. Kronik sistemik hastaligi olan, daha ¢nce psikolojik rahatsizligi
bilinen ve bu nedenle ila¢ kullananlar, saglk kurulu karari ile kirtaj 6nerilen ve
anketi doldurmak istemeyen kadinlar calisma digi birakildi. Terminasyon oncesi
yasam kalitesini degerlendirmek icin WHOQOL-BREF kisa form yasam kalitesi anketi,
psikolojik stres diizeyini belirlemek i¢in Beck Depresyon ve Beck Anksiyete envanteri
kullanildr.

Bulgular: isteyerek disik grubunda orta-agir depresyon belirtileri istatistiksel
olarak spontan dustk grubuna gore daha yiksek bulundu (sirasiyla %31,4, %5,7,
p<0,05). Benzer sekilde, isteyerek duistik grubunda orta-siddetli anksiyete belirtileri
%34,3, spontan dustk grubunda %8,6 idi ve istatistiksel olarak anlamli fark gozlendi
(p<0.05). Yasam kalitesi dlceginin fiziksel ve psikolojik alani agisindan, isteyerek diistik
grubunda spontan distk grubuna gore istatistiksel olarak anlamli derecede daha
dustk sonuglar elde ettik (p<0.05).

Sonug: Isteyerek dustk yapan kadinlarin, gebeligi sonlandirmadan énce, spontan
dustk yapanlara gore depresyon ve anksiyeteye daha yatkin olduklari gozlendi.
isteyerek distk grubundaki diistik psikolojik YK skorlari ve her iki gruptaki disiik
cevresel YK skorlari, Ureme cagindaki kadinlarin 6z vyeterliklerini ve psikolojik
dayanikliliklarini artiracak stratejilerle desteklenmelerinin, ileride yasanacak erken
gebelik sorunlarinin yonetiminde onlara fayda saglayacagini distindirmektedir.

Anahtar Kelimeler: Isteyerek dusuk, spontan dusuk, depresyon, anksiyete,
yasam kalitesi
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INTRODUCTION

Induced abortion is common worldwide, but its incidence
is not known precisely due to legal differences between
countries. It has been reported as 40 per 1000 women between
1990 and 2014, and this rate may differ according to societies
and regions. Between 2010 and 2014, approximately 56 million
abortions were performed worldwide each year." Therefore,
there are studies examining the relation between induced
abortion and psychological and psychiatric disorders, since it
is widely related to public health. Studies and their results are
likely to be contradictory for local, social and legal reasons. In
a study of over 5000 women from China, induced abortion
was shown to be associated with increased suicidal ideation.”
On the other hand, in a subject conducted for women in the
USA, it was noted that there was no relation between induced
abortion after the first unwanted pregnancy and symptoms of
depression.® It is also stated in the ESHRE workup that it is a
safe practice for induced abortion. Evidence is sufficient and
reassuring that it does not pose a risk for subsequent fertility,
breast cancer, and mental health.

Clinical miscarriage accounts for 12% of all pregnancies, and
one out of every four women miscarries by age 39. After
miscarriage follow-up, 34.1 percent of women have positivity
in depression screening. Among the risk factors; young age,
low education level, advanced gestational age at the time of
miscarriage, and the presence of previous miscarriage have
been reported.” Although studies are mostly conducted on
depression and anxiety screening in the monthly periods
after miscarriage, it is reported that there is a 41% increase
in anxiety levels immediately after miscarriage as well as
women and their partners face clearly increased depression
and anxiety. Women who report adverse life events prior
to miscarriage are twice as likely to have a chromosomally
normal miscarriage. There are meta-analyses that report
an increase in miscarriage in women with a history of
exposure to psychological stress, even after adjusting for
lifestyle factors, suggesting that psychological stress before
and during pregnancy is associated with miscarriage.’®
Although chromosomal abnormalities underlie many cases
of early pregnancy loss, psychological stress factors before
and during pregnancy have been reported to increase the
risk of miscarriage. In the same study, there are suggestions
for psychological counseling in routine prenatal care and
inferences that it can prevent misscariage.”’ In the study of
quality of life in women who had miscarriage, there was no
deterioration in the general quality of life, but they reported
poor results in terms of the psychological domain of quality
of life after the miscarriage.l'”

As mentioned above, studies mostly focused on psychological
health problems following early pregnancy loss. However,
there is insufficient data on the relationship between
symptoms of psychological deterioration and quality of life
during pregnancy and prior to termination. We hypothesized
that deterioration of pre-pregnancy psychological status

and quality of life may be seen at a higher rate in women
who decided to induced abortion during early pregnancy.
The primary aim of our study is to compare the women who
decided to terminate the pregnancy (induced abortion)
and the women who experienced spontaneous abortion
(miscarriage) in terms of variables such as quality of life,
depression and anxiety symptoms.

MATERIAL AND METHOD

Study Design

This study was designed prospectively and approved by
BBBBBB University Institutional Review Board and Ethics
Committee (Project no: KA: 18/303). Written informed consent
was obtained from the participants. Two-tailed power
analysis of two independent groups was performed using
the G Power computer program,'" and the total number of
samples required to detect large effects was 70 using chi-
square with 90% power.

Inclusion and exclusion criterias

Women whose pregnancy was terminated between January
2020 and December 2020 were included in the study by
dividing them into two groups (induced abortion and
miscrarriage). Women who had a pregnancy less than 10
weeks and wanted to terminate the pregnancy voluntarily
constituted the induced abortion group, and women who
resulted in spontaneous pregnancy loss under 10 weeks
constituted the miscarriage group. According to country
rules, our termination week was up to 10 weeks and therefore
those with gestational weeks between 6 and 10 weeks were
included. Gestational terminations were performed by
applying dilatation and curettage procedures in all patients
included in the study.

Women with chronic systemic diseases (chronic renal failure,
hypertension, severe endocrine disorders, known diagnosis
of thrombosis) or who were recommended to terminate
pregnancy (teratogen drug use, radiation exposure, teratogen
infections) were excluded from the study. In addition, patients
with a diagnosis of psychiatric disease and using medication
for this reason were also excluded from the study.

The questionnaires listed below were filled in for the patients
who met the inclusion criteria, after their consent was
obtained. All patients were literate. Foreign language support
was not needed for any patient. 6 patients in the study
group and 3 patients in the control group did not fill in the
questionnaires and gave up answering the questionnaires.

Questionnaires

The World Health Organization Quality of Life Short Form
Turkish Version questionnaire (WHOQOL-BREF-TR): The
World Health Organization Quality of Life (WHOQOL) is
questionnaire including different domains to evaluate quality
of life. This material is modified for diverse societies. WHOQOL-
BREF is a short form of the initial material."? WHOQOL-
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BREF-TR is specific for Turkey, which was verified by studies.
131 WHOQOL-BREF-TR consists of 26 items related to the
various aspects of life and is related to the following domains;
overall (2 items), physical (7 items), psychological (6 items),
environmental (8 items) and social ties (3 items). Quality of life
score cannot be defined by adding scores from all domains.
All areas are evaluated separately and independently reflect
different aspects of the quality of life. Scores range from 1 to
5 for each question. The raw score calculated for each domain
is converted into computerized scores ranging from 0 to 100.
Higher scores indicate better quality of life. This is designed
for comparison. There is no cutoff value.

Beck Depression Inventory-Turkish (BDI II-TR): BDI-Il is a
21-item self-report inventory designed to assess depressive
symptoms as cited in DSM-IV. It was formed for the purpose
of evaluating the symptoms, not for diagnosis.' Each item
is classified on a 4-point scale ranging from 0 to 3. The total
score ranges from 0 to 63, with higher scores indicating more
severe depressive symptoms . Cutoff values specific to our
society have been determined. Accordingly, a total score of
0-12 is considered to be minimal, 13-18 mild, 19-28 moderate,
and 29-63 severe depression.!'!

Beck Anxiety Inventory (BAI): BAI is designed to assess
the level of anxiety symptoms. It is a self-report inventory
consisting of 21 items. It measures the physical, emotional
and cognitive aspects of anxiety and the fear of losing control.
bl It has been shown to be valid for the Turkish population.
Each item is graded on a 4-point scale ranging from 0 (not at
all) to 3 (severely disturbed). The total score ranges from 0 to
63. Higher scores represent higher intensity of anxiety. A total
of 0-7 points is interpreted as the minimal anxiety level, 8-15

as mild, 16-25 as moderate and 26-63 as severe anxiety levels.
[17]

Domain scores of QoL were counted as percentiles.
Depression and anxiety scales were classified as minimal ,
mild, moderate-severe.

Statistical Analysis

The Statistical Package for the Social Sciences software
package (SPSS version 25.0, IBM,United States, licensed
by Baskent University) was used. Shapiro-Wilk test was
used to determine whether the data conformed to
normal distribution and Levene test was used for variance
homogeneity. Independent Sample t test and Mann-Whitney
U test was used to compare variables of two independent
groups. Pearson’s Chi-square test (with exact results) was
used to compare categorical variables and Cramer’s V for
Pearson’s Chi square test was calculated to assess effect size.
Reliability analysis was performed for the internal consistency
of the items in the questionnaires, and Cronbach's alpha
was calculated for each scale. Quantitative variables were
shown as mean + SD (standard deviation) and median (25%
Percentile/75% Percentile), and categorical variables as n (%).
Variables were analyzed at a 95% confidence level, and a p
value of less than 0.05 was considered significant.

RESULTS

There was no statistically significant difference between the
two groups in terms of age, parity and educational status
(p>0.05 for all).

When the domains of quality of life scale (QoL) were examined
(Cronbach a coefficients=0,89) there was no statistical
difference in the overall domain of QOL, social domain of QoL
(SDQol) and environmental domain of QoL (EDQol), (p>0.05
for all). In terms of psychological domain of QoL (PDQol), the
result was 67% in the induced abortion group, while it was
75% in the miscarriage group, and a statistically significant
difference was observed (p<0.05). Likewise, a statistically
significant decrease was observed in the induced abortion
group compared to the miscarriage group for physical domain
of QoL (PhDQol), (69.5£14.4 and 75.4 £12.9, respectively,
p<0.05)(Table 1). A weak but significant negative correlation
was observed between PDQoL and induced abortion (CC:
0.312, p<0.05)(Table 2).

Table 1. Comparison of depression score, anxiety score, quality of life

domains and other examined variables according to type of abortion

Type of Abortion
Miscartiage  induced P
Mean+SD Abortion (n=35) Value
or Median MqaniSD o1
(Q1-Q3) Median (Q1-Q3)
Age 31.4+54 32+4.9 0.605
Parity 2(1/3) 2(2/3) 0.121
Educational status 0.546
Less than high-school 7 (20) 6/17.6)
High-school 11(31.4) 15 (44.1)
University 17 (48.6) 13 (38.2)
General QoL (%) 75 (63/83) 75 (50/79)) 0.150
Physical domain of QoL (%) 754 +12.9 69.5+14.4 0.046
Psychological domain of QoL (%)  75(67/83) 67 (58/75) 0.019
Social domain of QoL (%) 75 (58/75) 75 (50/83) 0.972
Enviromental domain of QoL 63.4+15.7 57+16.5 0.935
Depression (score) 5(2/9) 10 (5/24) 0.014
Anxiety (score) 6 (4/10) 10 (5/26) 0.016
n(%) n(%)
Depression <0,01
Minimal 27(77.1)* 15(42.9)
Mild 6(17.1) 9(25.7)
Moderate-Severe 2(5.7) 11 (31.4)*
Anxiety 0.032
Minimal 25(71.4) 18 (51.4)
Mild 7 (20) 5(14.3)
Moderate-Severe 3(8.6) 12 (34.3)*

Independent Sample t test / Mann Whitney U test (Monte Carlo)/Pearson Chi-Square Test (Exact)/ Q1:
%25 Percentile, Q3:%75 Percentile, SD.:Standard Deviation, bold values means p<0.05, * significant
to compare the other group

Table 2. Correlation between induced abortion and depression score,

anxiety score and quality of life domains

Variables Induced abortion
Psychological Domain of QoL r-0,312 p:0.013
Physical Domain of QoL r-0,218 p:0.070
Anxiety score r:0,336 p:0.013
Depression score r:0.410 p:0.001

Spearman's rho Test (two-tailed), r: Correlation coefficient, bold value means p<0.05, QoL: Quality
of Life
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In this study BDI-II-TR questionnaires showed high consistency
with cronbach coefficients (0,85). Depression scores as pure
score median values were statistically significantly higher in
the induced abortion group than the miscarriage group (10
points, 5 points, respectively, p<0.05). When categorically
analyzed according to depression scores, moderate-severe
depression was found to be statistically higher (31.4 %,
5.7%, respectively) and minimal depression was found to be
statistically lower (42.9 %, 77.1%, respectively) in induced
abortion group than miscarriage group ( p<0.01, Cramer's
V=0.313)(Table 1). A weak but significant positive correlation
was observed between depression scores and induced
abortion (CC: 0.410, p<0.05)(Table 2).

Anxiety scores were statistically significantly higher in the
induced abortion group, similar to the results of depression
scores, when the median values of the pure score were
examined (p<0.05). When the anxiety scores are examined
according to categorized BAIl questionnaires (cronbach
a coefficients=0.80) while moderate-severe anxiety was
34.3% in the induced abortion group, it was 8.6% in the
miscarriage group, and a statistical difference was observed
(p<0.05). Although the result of minimal axiety in miscarriage
group was higher than induced abortion group, it was not
statistically significant (71.4%, 51.4%, respectively). A weak
but significant positive correlation was observed between
anxiety scores and induced abortion (CC: 0.336, p<0.01)
(Table 2).

There was no statistically significant relationship between
depression scores, anxiety scores, quality of life domains and
variables such as age, parity, and educational status.

DISCUSSION

Early pregnancy loss is often accompanied by various
psychological problems.®”? This situation can sometimes be
in the form of an anxiety disorder due to a desired baby, or
sometimes it can be due to the inability to easily overcome
the stress experienced during miscarriage. On the other hand,
women who want to terminate their pregnancy voluntarily
also may experience psychological stress, depression and
anxiety symptoms. Considering the social, legal and regional
changes, while this rate is high in women who decide to have
an abortion in some parts of the world, it is said that it does
not affect mental health in the publications made in some
other countries.2*'®

Our results report that there is a statistically significant
increase in the raw score of depression and anxiety symptoms
in the induced abortion group, and in addition, high results
such as 31.4% and 34.3% in the percentages of moderate-to-
severe depression and anxiety, respectively. Different authors
from different countries have reported conflicting results on
this issue. In a study involving 57770 women from 2013 to
2017 in Germany, a significant positive association was found
between psychiatric disorders and spontaneus (OR 2.16
-2.60) and induced abortion (OR 1.75 - 2.01). In the strong

evidence study by Munk-Olsen et al., it was reported that the
incidence of first psychiatric contact per 1000 person-years
in women with first induced abortion was similar before
abortion (14.6%) and after abortion (15.2%), but increased
compared to women with first birth (3.9% before delivery and
6.7% postpartum).

From a different perspective, Steinberg et al.?" reported
that induced abortion did not increase mental disorder
and that higher incidences were due to some pre-existing
psychological problems in women who had abortions. They
provided strong evidence against the claim that abortion
significantly harms women's mental health after adjusting
for confounding factors (anxiety, mood, impulse control,
substance use, eating disorders, and suicidal ideation).
Our results agree with those of Steinberg et al for induced
abortion. The significant increase in depression and anxiety
levels in this group before termination suggests that the
negative psychological outcomes in women after induced
abortion mentioned in the literature may be related to a pre-
existing psychological stress. However, our moderate-severe
depression and anxiety rates are quite low in the miscarriage
group compared to the induced abortion group. Therefore,
psychological negativities before termination may have an
effect on decisions in women in the induced abortion group.
Steinberg et al.?? stated in another study that pre-abortion
psychological health was the best predictor of post-abortion
psychological health. They also stressed that helping women
feel less stigmatized about having an abortion may be
important for reducing pre-abortion symptoms of depression,
anxiety, and stress. They also reported younger age, higher
education, and childhood problems as predictors of increased
pre-abortion depression, anxiety, and stress. In our study, age,
educational status and parity were not correlated with pre-
termination depression and anxiety symptoms.

It is clear that the quality of life of women is as important
as the need for medical treatment during both unwanted
pregnancies and miscarriages. Previous studies in this area
have reported low post-abortion PDQoL levels, but high
results in terms of SDQoL and PhDQoL.["%2324\While the studies
covered the post-abortion period, we submitted pre-abortion
quality of life questionnaires to women's self-assessment.
Results for all quality of life domains were not above 75
percent on average. We found the lowest percentages in the
EDQoL domain in both group. This result made us think that
women had a lack of environmental support and an inability
to feel safe in this process. In addition, considering that the
PDQoL and PhDQolL levels, which we found even lower in
the induced abortion group, are added to the symptoms of
anxiety and depression, it is clear that women who decide to
abort should receive psychological support primarily before
termination. Because this deterioration in psychological
health can be challenging in their decision process and
worsening of these results can be observed after termination.
It has been reported that the quality of life of women who
receive support in coping with health-related problems or
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who develop self-efficacy with their previous experiences
is positively correlated, especially in terms of PDQoL.'®
Strategies to increase the self-efficacy of women with low
quality of life, which can be considered as a general health
problem, may be important in terms of having a higher
quality of life during a miscarriage or termination period they
will experience in the future.

There is a need to report some limitations of our study.
Although our aim in this prospective study was to evaluate
pre-termination psychological health criteria and compare
them between the two groups, it would be useful to include
them in the long-term outcomes after abortion. In addition,
this research is in the form of a symptom study as a result of
the self-assessment of the patients, not on a diagnostic basis.

CONCLUSION

As a result, we report higher depression and anxiety scores,
increased rate in terms of moderate-severe depression
and anxiety symptoms , lower psychological and physical
quality of life results in women who have induced abortion
due to unwanted pregnancy compared to miscarriage in
the pre-termination period . We also draw attention to the
low environmental quality of life in both groups. With these
results, we emphasize the importance of pre-pregnancy
psychological counseling and increasing self-efficacy with
the support to be provided during pregnancy, especially for
women who decide to have abortion.
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Abstract

Background: Coagulation abnormalities have been reported in
patients with impaired metabolism of thyroid hormones. Platelets
play an important role in coagulation and Mean Platelet Volume
(MPV) has been considered as an inflammatory biomarker in
multiple diseases.

Objectives: The aim of this study was to investigate whether any
relationship exists between the values of thyroid-stimulating
hormone (TSH), free thyroxine,(FT4) anti-thyroid peroxidase (Anti
TPO), anti-thyroglobulin (Anti TG) and those of the MPV.

Material and Method: Patients who were admitted to the
Endocrinology outpatient clinic between October 2013 and July
2019 with a pre-diagnosis of thyroid disease were included in the
study. The data were analyzed with IBM SPSS V23. Compatibility
with normal distribution was examined with the Shapiro Wilk test.
The relation between the variables was evaluated with Spearman
rank correlation.

Results: Records of 1098 patients were examined. There is a very
weak positive relationship between TSH and MPV (r: 0,07), there is
no significant relationship between FT4, AntiTPO, Anti TG and MPV.

Conclusion: Patients have high TSH values display a increased MPV
should hence be acknowledged in risk prediction of thrombotic
events.

Keywords: Thyroid hormones, mean platelet volliime, thyroid
diseases

0z

Giris: Tiroid hormonlarinin  metabolizmasi bozulmus hastalarda
pihtilasma anormallikleri  bildirilmistir.  Trombositler pihtilasmada
onemli bir rol oynar ve Ortalama Trombosit Hacmi (MPV), bircok

hastalikta inflamatuar bir biyobelirtec olarak kabul edilir.

Amag: Bu calismanin amaci, tiroid uyarici hormon (TSH), serbest
tiroksin, anti-tiroid peroksidaz (Anti TPO) ve anti-tiroglobulin (Anti TG)
degerleri ile MPV degerleri arasinda herhangi bir iliski olup olmadigini

arastirmakti.

Gereg ve Yontem: Endokrinoloji poliklinigine Ekim 2013 - Temmuz
2019 tarihleri arasinda tiroid hastaligi on tanisiyla basvuran hastalar
dahil edildi. Veriler IBM SPSS V23 ile analiz edildi. Normal dagilima
uyumluluk Shapiro Wilk testi ile incelendi. Degiskenler arasindaki iliski

Spearman sira korelasyonu ile degerlendirildi.

Bulgular: 1098 hastanin kayitlar incelendi. TSH ile MPV arasinda
cok zayif bir poxzitif iliski vardi (r: 0,07), ST4, Anti TPO, Anti TG ve MPV
arasinda anlamli bir iliski yoktu.

Sonug: Yiiksek TSH degerlerine sahip hastalarda yiiksek MPV degerleri

gorulmekte olup trombotik olaylarin risk tahmini yapilabilir.

Anahtar Kelimeler:Tiroid hormonlari, ortalama trombosit hacmi,
tiroid hastaligi
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INTRODUCTION

Platelets play a significant role in the pathogenesis of
cardiovascular diseases by promoting the complication of
an injured atherosclerotic lesion into thrombus. The rupture
of an atherosclerotic plaque cause release of a variety of
prothrombotic factors in the bloodstream and exposes the
subendothelial matrix to the contact with blood elements.
This leads to platelet activation, adhesion and aggregation
and hence thrombus formation initiates.!?

Platelet activation typically represented by shape change from
discoid to spherical and volume increase.® This phenomenon
can be easily identified with modern hemocytometers and
shown with the increase of the mean platelet volume (MPV).*

MPV is a machine-calculated measurement of the average
size of platelet found in blood and is typically included
in blood test as part of the complete blood count. Since the
average platelet size is larger when the body is producing
increased numbers of platelets, the MPV test results can be
used to make inferences about platelet production in bone
narrow or platelet destruction problems.®

In the literatiire, coagulation abnormalities has been reported
in patients with impaired metabolism of thyroid hormones.
These typically range from mild laboratory anomalies®®® to
clinically relevant thrombotic episodes like cardiovascular
disease and venous thrombosis.”

Also hypothyroidism results in the decrease of cardiac
output and cardiac contractility. Studies suggested that
accelerated atherosclerosis and thrombosis are the causes of
cardiovascular morbidity in hypothyroidism patients.'o'!

The study of MPV can provide important information on the
course and prognosis in many inflammatory conditions.!"?

MPV is a useful index to reflect platelet activation, and has
been considered as an inflammatory biomarker in multiple
diseases.l3

Furthermore, increased MPV has been detected in a variety of
malignancies.'*9

Bayhan et al. studied with patients who underwent total
thyroidectomy because of benign or malignant diseases of the
thyroid.MPV was significantly higher in patients with malignant
thyroid diseases than in those with benign thyroid diseases."”

Since an increased MPV is broadly acknowledged as a risk
marker for platelet function and activation™ and fluctuations
of thyroid hormones are frequently associated with
thrombotic complication, we planned a retrospective study
to find the effects of thyroid-stimulating hormone (TSH),
free thyroxine (FT4), anti-thyroid peroxidase (Anti- TPO), anti-
thyroglobulin (Anti-TG) on MPV values.

MATERIAL AND METHOD

Ethical approval with the number of 2019 /0024 was taken
from the KTO Karatay University Faculty of Medicine date
of October, 25, 2019. All procedures were carried out in

accordance with the ethical rules and the principles of the
Declaration of Helsinki.

The study was designed as a retrospective descriptive study.
Patients who were admitted to the Endocrinology outpatient
clinic between 1t of October 2013 and 31 July 2019 with a
pre-diagnosis of thyroid disease and who underwent MPV
test were included in the study.

We retrospectively reviewed the files of patients and
recorded age, gender, TSH, FT4, Anti- TPO, Anti-TG and MPV
values. Any patient who did not perform any of these tests
with MPV was excluded from the study. The first laboratory
results of patients were taken into account.

TSH, FT4, Anti-TPO, Anti-TG were measured on the ARCHITECT
i2000SR immunoassay analyzer (Abbott Diagnostics).
MPV levels were measured in venous blood samples placed in

EDTA-standard tubes using Abbott Cell-Dyn 3700 Hematology
Analyzer with the flow cytometry method.

The data were analyzed with IBM SPSS V23. Compatibility
with normal distribution was examined with the Shapiro Wilk
test. The relation between the variables was evaluated with
Spearman rank correlation. The significance level was taken
as p <0.05.

RESULTS

File records of 1098 patients were examined. 849 of them
were women (77.30%) and 249 of them were men (22.70%).
(Table 1).

Table 1. Frequency distribution of gender

N %
Gender
Female 849 77.30
Male 249 22.70
N : number

The mean age was 47.10, standard deviation was 15.90
(minimum 15, maximum 93 years).

Through these patients 1092 had TSH results, 1084 had FT4
results. Anti TPO was analysed in 1016, anti TG was analysed
in 1073 patients.

The laboratory reference ranges provided by the
manufacturer used in this study were as follows: MPV: 7.50-
12 f, TSH 0.35-4.94 ulU/ml, FT4 0.7-1.4 ng/d|, TPOAb < 5.61 U/
ml, and TgAb <4.111U/mL.

The mean value of TSH, FT4, Anti TPO, Anti TG and MPV were
2.80 plU/ml, 1.30 ng/dl, 151.90 1U/ml, 70.50 IU/ml and 7.50
fl respectively. While the standart deviations were 24.30 for
TSH, 1.80 for FT4, 357.50 for Anti TPO, 184.10 for Anti TG and
1.20 for MPV.

The median value of TSH, FT4, Anti TPO, Anti TG and MPV
were 0.40 plU /ml, 1.10 ng/dl, 1.10 1U/ml, 3.40 IU/ml and 7.30 f]
respectively (Table 2).
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Table 2. Descriptive statictics

N Mean De\fitac::‘ion Median Minimum Maximum
Age 1098 47.10 15.90 45 15 93
TSH 1092 2.80 24.30 0.40 0 734
FT4 1084 1.30 1.80 1.10 0.10 57
AntiTPO 1016 151.90 357.50 1.10 0 6000
Anti TG 1073 70.50 184.10 3.40 0 1000
MPV 0 1098  7.50 1.20 7.30 0 16.10

N: number, Std. Deviation: Standard Deviation, TSH: Thyroid-stimulating hormone, FT4:Free thyroxine,
Anti TPO: Anti thyroid peroxidase, Anti TG: Anti thyroglobulin, MPV: Mean platelet volime

While there is a very weak positive relationship between TSH
and MPV (r: 0.07), there is no significant relationship between
ST4, Anti TPO, Anti TG and MPV (Table 3).

Table 3. Correlation analysis results

TSH ST4 AntiTPO AntiTG MPV 0
r
TSH
P .
r -0.567
ST4
p 0.000 -—
. r 0.103 0.000
Anti TPO
p 0.001 0.990 -
. r 0.038 0.044 0.672
Anti TG
p 0.209 0.151 0.000 -
r 0.075 -0.045 0.006 -0.013
MPV 0
p 0.013 0.137 0.843 0.664 —

r: Spearman rank correlation, N: number, Std. Deviation: Standard Deviation, TSH: Thyroid-stimulating
hormone, FT4:Free thyroxine, Anti TPO: Anti thyroid peroxidase, Anti TG: Anti thyroglobulin, MPV:
Mean platelet volime

DISCUSSION

Strengths of the study: Our study covers a period of 6 years
and the data of 1098 people have been reached. This is a very
good number if we compare with the literature.

Limitations of the study: Data loss is one of our limitations.
For example the MPV value of 1098 people has been studied
but 6 people with MPV values could not have been compared
with other values. Our analyses is limited. We have performed
only one analysis according to our aim of the study.

MPV is a precise measurement of their dimension,
calculated by hematological analyzers on the basis of
volume distribution during routine blood morphology
test. MPV ranges between 7.50 and 12 fl, whereas the
percentage of large platelets should amount to 0.20-5% of
the whole platelet population. In physiological conditions,
MPV is inversely proportional to the platelet count, which is
associated with hemostasis maintenance and preservation
of constant platelet mass.['?

MPV can be affected by multiple factors. The study of MPV
can provide important information on the course and
prognosis in many inflammatory conditions. Increased MPV
was observed in cardiovascular diseases, peripheral diseases,
cerebral stroke, respiratory diseases, chronic renal failure,
intestine diseases, rheumatoid diseases, diabetes and various

cancers. Decreased MPV was noted in tuberculosis during
disease exacerbation, ulcerative colitis, SLE in adult, and
different neoplastic diseases.'>' Because of these factors
MPV should be assessed in parallel with other inflammatory
markers.

The results of the present study demonstrated a very weak
positive relationship the TSH level and MPV. In our study
patients were not questioned for other chronic diseases. So
it may be argued that an elevated MPV is secondary to other
factors that are affected with the MPV.

But the number of samples in the study is quite high since
6-year patient data is scanned.

In the literature there were studies investigating the
association between MPV and thyroid diseases.

In the study of Lippi et al. a significant association was
found between MPV and TSH values in both simple
(r=0.12; p<0.001) and multivariable regression analysis (beta
coefficient, 0.07; p <0.001.12%

Erikci et al. studied patients with subclinical hypothyroidism
and euthyroidic healthy control group, and reported that the

MPV values were significantly higher in cases than in controls.
21]

Carlioglu et al found significantly higher MPV values in
patients with euthyroid Hashimoto thyroiditis than in healthy
controls. And there was also positive correlation between
anti-TPO, anti-tiroglobulin and MPV levels.?2

Kim et al. retrospectively studied 6893 asymptomatic Korean
adults who were 20 years of age or older and who underwent
voluntary regular health check-ups. They found that MPV was
positively correlated with the TSH level.?*

Our study is compatible with the literature. But it seems
reasonable to suggest that MPV plays a role in the thrombotic
process and that elevated TSH levels are not only a causal
factor.

Although in hypothyroidism patients atherosclerosis and
thrombosis are accelerated and this results in increase in MPV
levels'®' there are studies that showed increase in MPV
levels with hyperthyroidism.

Platelet changes, such as lower platelet count increased MPV
together with the shortened platelet lifespan, were observed
in Graves disease previously.[*¥ Bagir et al. compared
recurrent Graves disease with remission and found MPV
significantly higher in the recurrent group and attributed this
state to hypermetabolism.=

In the study of Erem et al. a significant association was only
found between MPV and anti-thyroid peroxidase (TPO)
antibodies in patients with Graves disease.”?!

In our study, we found a very weak positive relationship
significant relationship between TSH and MPV. The results of
this study may have some clinical implications. Regardless of
the fact that an increased MPV may be considered as a risk
factor or a simple marker of thrombosis.1”28!
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As such, it seems reasonable to suggest that platelet
activation, as reflected by an increased MPV, may be an
important mediator of thrombotic complications in patients
with fluctuations of thyroid hormones.”!

CONCLUSION

The observation that patients have high TSH values display
a increased MPV should hence be acknowledged in risk
prediction of thrombotic events and also in the clinical
management or antithrombotic prophylaxis of subjects in the
euthyroid state. But still further and comprehensive studies
are needed. The other factors that affect MPV levels can be
questioned thus the relationship between MPV and TSH
levels can be specifically evaluated.
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Abstract

Aim: Hepatitis B (HBV), Hepatitis C (HCV) and Human Immunodeficiency
Virus (HIV) infections are important parenterally transmitted infections. The
aim of this study is to determine the seroprevalence of HBsAg, anti-HBs,
anti-HCV and anti-HIV in patients with preoperative preparation.

Material and Method: Anti-HBs, HBsAg, anti-HCV, anti-HIV tests with
chemiluminescent enzyme immune-assay method in a total of 900 patients
applied to the General Surgery Clinic and were evaluated preoperatively by
Abbott Architect i1000 immunoassay analyzer (Abbott Diagnostics, lllinois,
USA) operated according to the manufacturer's instructions. Anti-HBs titer
above 10 IU/mL, serum optical density/“cut-off” control optical density (S/
Co) =1 in HBsAg, anti HCV and anti-HIV tests were accepted as positive.
HBV-DNA and HCV-RNA tests were performed with real-time PCR method.

Results: Anti-HBs test was found to be reactive in 34.11% and nonreactive
in 65.89%. HBsAg positivity was 1.0% (9/900), and anti-HCV positivity was
0.33% (3/900). Anti-HIV positivity and HBsAg-anti-HCV association were not
detected. Six patients with HBsAg positivity and one patient with anti-HCV
positivity were found incidentally during preoperative examinations.

Conclusion: As a result of these data, it can be concluded that cost-effective
serological tests for HBV and HCV infections performed in the preoperative
period are extremely important in the detection of asymptomatic patients.
Preoperative screening is important in terms of early diagnosis of patients
before complications such as cirrhosisand HCC develop, enabling treatment,
as well as enabling healthcare professionals to increase infection control
measures while intervening with infected patients, to be more careful in
terms of percutaneous injuries, and to reduce the risk of transmission.

Keywords: Preoperative preparation, hepatitis B (HBV), hepatitis C (HCV),
HIV, seroprevalence

Oz

Amag: Hepatit B (HBV), Hepatit C (HCV) ve insan Bagisiklik Yetmezligi Virtst
(HIV) enfeksiyonlari parenteral yolla bulasan énemli enfeksiyon etkenleridir. Bu
calismanin amaci, preoperatif hazirlik yapilan hastalarda HBsAg, anti-HBs, anti-
HCV ve anti-HIV seroprevalansini belirlemektir.

Gereg ve Yontem: Genel Cerrahi Klinigine basvuran ve ameliyat oncesi
degerlendirilen toplam 900 hastada anti-HBs, HBsAg, anti-HCV, anti-HIV testleri
kemiliminesan enzim immun-assay (KMIA) yontemi ile Abbott Architect i1000
(Abbott Diagnostics, lllinois, USA) cihazinda Uretici talimatlarina gore calisildi.
Anti-HBs titresi 10 IU/mL Uzeri olmasi, HBsAg, anti HCV ve anti-HIV testlerinde
serum optik yogunluk/“cut-off” kontrol optik yogunluk (5/Co) =1 olmasi pozitif
olarak kabul edildi. HBV-DNA ve HCV RNA testleri gercek zamanli (real-time)
PCR yontemi ile calisildi.

Bulgular: 900 hastanin (ortalama yas= 51.8+16.5) 501 kadin (%55.7), 399'u
erkek (%44.3) hastalardan olusmakta idi. Anti-HBs testi hastalarin %34.11'inde
reaktif, %65.89'unda nonreaktif olarak saptanmistir. HBsAg pozitifligi %1.0
(9/900), anti-HCV pozitifligi %0.33 (3/900) olarak belirlenmistir. Anti-HIV
pozitifligi ve HBsAg-anti-HCV birlikteligi saptanmamistir. HBsAg pozitifligi
saptanan alti hasta ve anti-HCV pozitifligi olan bir hasta preoperatif tetkikler
sirasinda tesadiifen saptanmistir.

Sonug: Sonu¢ olarak asemptomatik hastalarin saptanmasinda preoperatif
dénemde vyapilan HBV ve HCV enfeksiyonlarina yonelik maliyeti dustk
serolojik testlerin son derece dnemli oldugu sonucuna varilabilir. Preoperatif
tarama hastalarin siroz, hepatoselltler karsinom (HCC) gibi komplikasyonlar
gelismeden erken dénemde tani konmasi, tedaviye olanak saglamasi acisindan
onemlioldugu kadar, saglik calisanlarinin da enfekte hastaya midahale ederken
enfeksiyon kontrol dnlemlerini artirmasi ve perkitan yaralanmalar agisindan
daha da dikkatli olunmasina, bulas riskinin azalmasina olanak saglamaktadir.
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INTRODUCTION

Hepatitis C (HCV) and Hepatitis B virus (HBV) infections
are important public health problems worldwide due to
their serious risks such as chronic hepatitis, cirrhosis, and
hepatocellular carcinoma (HCC). It is estimated that 80 million
(64-103 million) people are HCV-viremic around the world and
the prevalence of HCV RNA is 1.1% (0.9-1.4%).1" The number
of HCV-infected individuals in Turkey is 1.0-1.3 million and
the prevalence of HCV is approximately 1.0%.? 75-80% of
individuals exposed to HCV develop chronic infection. The
risk of developing cirrhosis in patients with chronic HCV
infection is between 2-5% annually.®

In 2016, approximately 292 (251-341) million people were
identified as infected with chronic hepatitis B virus (HBV),
which corresponds to a prevalence of 3.9% (3.4-4.6%). In
terms of HBV infection, Turkey is among the moderately
endemic (2-7%) regions, which include the Mediterranean,
Eastern Europe, and Latin America.®’ Among the factors
contributing to the development of HCC in Turkey, HCV comes
first (49% of cases), followed by HBV (26%), alcohol (19%), and
other factors (11%).! Hepatocellular carcinoma (HCC) is the
third leading cause of cancer-related death. HCC has a poor
prognosis and low survival rate, due to its low resectability
rate, high recurrence rate after resection, and poor response
to conservative treatment.”

In 2016, World Health Organisation (WHO) adopted a global
hepatitis strategy to eliminate viral hepatitis as a public health
threat by 2030, targeting a 90% reduction in hepatitis B and
hepatitis C cases and a 65% reduction in deaths.® Therefore,
comprehensive studies including prevention, screening, and
treatment of HBV and HCV infections are required to achieve
these goals.

The availability of HBV vaccines is important in preventing
HBV infection. Direct-acting antivirals (DAAs), highly effective
in the treatment of HCV infection, make a significant
contribution to the elimination of the disease.” However,
protection and prevention strategies, as well as diagnosis of
these infectious diseases, are very important. It is worrying
that only 12 out of 194 countries were able to meet the
WHO 2030 elimination targets as of June 2018. Reducing
healthcare-associated transmission remains an important
preventative measure in elimination programs. Recognizing
viral hepatitis as a health priority and prevention, screening
and diagnostic programs are extremely important to achieve
the WHO 2030 elimination targets.®”

Prior to surgery, HBsAg, anti-HCV, and anti-HIV screening are
frequently performed. Because these infections are likely
to be asymptomatic in the beginning, the probability of
detection by chance in screening is high. This study aims to
determine the seroprevalence of HBsAg, anti-HBs, anti-HCV,
and anti-HIV in patients in the preoperative preparation
stage and to analyze it together with the results of the
molecular test in patients with positivity. In addition, we
aimed to investigate whether the patients with reactivity

were previously informed about this condition, whether
it was detected during the preoperative examination,
possible transmission route, treatment, and follow-up
information.

MATERIAL AND METHOD

This study was carried out with the approval of Balikesir
University Non-Interventional Research Ethics Committee
(Date:24/03/2021 and Decision no:2021/89). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. HBV, HCV, and HIV
infections were investigated in a total of 900 patients who
presented to the General Surgery Clinic and were evaluated
preoperatively. Repeated results of the same patient were not
included. Anti-HBs, HBsAg, anti-HCV, and anti-HIV serological
test results were evaluated retrospectively. Molecular test
results, medical histories, risk factors for transmission, disease
treatment, and follow-up information of patients with
reactivity were analyzed via their file records.

Anti-HBs, HBsAg, anti-HCV, anti-HIV tests were performed
using the chemiluminescent enzyme immune-assay (CMIA=
“Chemiluminescent Microparticle Immunoassay”) method
on the Abbott Architect i1000 (Abbott Diagnostics, lllinois,
USA) device according to the manufacturer's instructions.
Anti-HBs titer above 10 IU/mL and serum optical density/"cut-
off” control optical density value (S/Co) =1 in HBsAg, anti-
HCV, and anti-HIV tests were considered positive. HBV-DNA
and HCV-RNA tests were performed with the real-time PCR
method.

Statistical Analysis

The data obtained in the study were recorded to the SPSS
22.0 (SPSS INC, Chicago, IL, USA) program and statistical
analyzes were conducted. Categorical variables were given as
percentages and meanzstandard deviation.

RESULTS

A total of 900 patients (mean age= 51.8+16.5, age range=
18-88) were included in the study. 501 patients (55.7%) were
female (mean age= 50.3+15.9) while 399 (44.3%) were male
(mean age=53.7£17.1). Anti-HBs test was found to be reactive
in 34.11% and nonreactive in 65.89% of the patients. HBsAg
positivity was found as 1.0% (9/900) and anti-HCV positivity
was 0.33% (3/900). Anti-HIV positivity and HBsAg, anti-HCV
association were not detected (Table 1).

Table 1. Anti-HBs, HBsAg, anti-HCV, anti-HIV test results

Serological parameters Positive n (%) Negative n (%)

HBsAg 9 (1.0) 891 (99.0)

Anti-HCV 3(0.33) 897 (99.67)
Anti-HIV = 900 (100.0)
Anti-HBs 307 (34.11) 593 (65.89)




375

Journal of Contemporary Medicine

Eight of the HBsAg positive patients had an S/Co value of
>10, while one patient had a <10. The HBV DNA PCR test of
the patient with HBsAg S/Co: 1.36 was found to be negative,
which was evaluated as false positive. Two of the patients
with HBsAg reactivity were registered patients and HBV was
transmitted to one of them after giving birth and to the other
from her partner. The other six patients were identified as a
result of preoperative examinations (Table 2).

Table 2. Analysis of S/Co values of HBsAg positive patients

HBsAg (+) (n=9) S/Co MeanzSD Minimum - Maximum
8 patients >10 3186%+2279.53 108 - 5945
1 patient <10 1.36 1.36

SD: Standard deviation, S/Co: serum optical density/"cut-off” control optical density

While two of the anti-HCV positive patients had an S/Co value
of =10, one patient had <10 (Table 3). One of the patients
with anti-HCV reactivity was operated on due to rectal cancer,
but detailed information could not be reached because
he died. HCV RNA positivity was also detected in a patient
with anti-HCV positivity. A patient in whom positivity was
found incidentally one year ago and source of transmission
was unknown is being followed up by the Gastroenterology
department due to HCV infection. HCV RNA was negative
in a patient with anti-HCV positivity (5/C:6.29). Anti-HCV
positivity in this patient was determined during preoperative
examinations.

Table 3. Analysis of S/Co values of anti-HCV positive patients

Anti-HCV (+) (n=3) S/Co MeantSD Minimum - Maximum
2 patients >10 13.23+2.58 11.40 - 15.06
1 patient <10 6.29 6.29

SD: Standard deviation, S/Co: serum optical density/"cut-off” control optical density

DISCUSSION

Infections are one of the most important occupational
risk factors to which healthcare professionals are exposed.
HBV, HCV, and HIV infections, which are especially at risk of
parenteral transmission, are the leading causes. These agents
can be transmitted by contact with infected blood and body
fluids of patients with impaired skin and mucous membranes
(10).

In our country, serological tests for HBV, HCV, and HIV
infections are performed preoperatively for patients who
will undergo surgical intervention. In a study examining the
results of 37675 patients in our country, HBsAg positivity was
determined as 3.27% and anti-HCV positivity was determined
as 0.65% (11). In 3731 patients whose serological markers
were investigated prior to septoplasty, HBsAg positivity was
found to be 3.6%, anti-HCV positivity was 0.3%, and anti-
HIV positivity was 0.2% (12). In the study of Erbay et al. (13),
0.6% of 25424 patients who underwent surgical intervention
were anti-HCV-positive. To be brief, in different studies

conducted in our country, preoperative HBsAg seropositivity
rates ranged between 0.25-7.7% (11,12,14-16). In our study,
HBsAg positivity was 1.0%, which was consistent with studies
conducted in our country. Anti-HCV positivity was between
0.3-2.3 in literature (11-16). In our study, anti-HCV positivity
was determined as 0.33%, which was in line with the data of
our country. Anti-HIV positivity was reported between 0.0-
0.2 in studies (12,14-16). However, no anti-HIV positivity was
found in our study.

Centers for Disease Control and Prevention (CDC) emphasizes
that HBV infections can be easily diagnosed with cost-
effective serological tests even in the asymptomatic period.
Thus, advanced liver diseases such as cirrhosis and HCC can
be prevented with early initiation of treatment (17). Similarly,
DAAs, which are new generation HCV drugs, are very effective
in HCV elimination, so it is extremely important to detect
and treat the disease with screening tests at an early stage
before complications develop (9). The success of antiviral
drugs (especially DAAs) is very high and they are effective in
approximately 95% of people with HCV infection. However,
the delay or lack of diagnosis also reduces the rates of access
to treatment. The fact that the vaccine, which provides a
great advantage in preventing HBV infections, does not
exist for HCV infections suggests that medical treatment is
very important to prevent this infection. At this point, early
diagnosis is critical (9,18). In our study, two of the patients
with HBsAg positivity were registered patients and six were
found incidentally during preoperative examinations. One of
the patients with anti-HCV positivity was also diagnosed with
preoperative examinations during the scans. Accordingly, it
can be concluded that the tests for HBV and HCV infections
that are performed in the preoperative period are extremely
important in the detection of asymptomatic patients.

There is a direct relationship between the prevalence of
infection in the community and the risk of transmission.
Therefore, the risk of infection is higher in healthcare
professionals in underdeveloped and developing countries
(19). The risk of exposure is even higher, especially among
healthcare professionals working in surgical departments.
Screening for HCV, HBV, and HIV infections raises the
awareness of healthcare professionals working in the surgical
departments, ensures that the surgical procedure is reviewed,
and allows more intensive infection control measures (such
as face shield-visor, double gloves) (20,21). Preoperative
screening is thought to be cost-effective in countries with
high HCV and HBV seroprevalence (21-24).

CONCLUSION

Although our study was conducted retrospectively, it is worth
emphasizing the importance of preoperative screening
for HBV, HCV, and HIV infections. Therefore, a considerable
number of patients were diagnosed by chance and were
referred for follow-up or treatment. Preoperative screening
is very important in terms of early diagnosis of patients
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before complications develop and enabling the treatment.
Additionally, it helps to increase infection control measures
when intervening with infected patients, to be more careful
in terms of percutaneous injuries, and to reduce the risk of
transmission.
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Abstract

Introduction: Ingestion of foreign bodies is a worldwide problem
associated with severe morbidity and mortality. The incidence of
foreign body ingestion increases in the elderly population due
to impaired intraoral sensitivity and swallowing reflex, visual
problems, tooth loss, and mental disorders.

Material and Method: All patients admitted with foreign body
ingestion were retrospectively screened between January 2016
and May 2020. The patients over 65 years of age were included for
the study. All patients were managed by a flexible endoscope.

Results:49 patients referred with the diagnosis of foreign body
ingestion Geriatric population consisted of 24 (49%) patients, mean
agewas77.4+7.8yearsand 15 (62.5%) were male.The mostcommon
symptom at admission was dysphagia in 41.7% of patients. The
most common ingested foreign bodies are meat and food in 58.3%
of the patients (p<0.01). Foreign bodies were most often stuck
at the upper esophageal sphincter level (50%). Our average time
to perform endoscopic intervention was approximately 3 hours
after patients were admitted to the emergency room. Perforation
due to chicken bones was detected in 2 patients, and both
patients recovered after follow-up without the need for surgical
intervention, and additive endoscopic intervention. Our success
rate is 100% after endoscopic procedures, and no complications or
death secondary to the procedure were observed in none of the
patients.

Conclusion: Endoscopic foreign body removal is a highly effective
procedure with relatively low complication and mortality rates.
Immediate endoscopic intervention should be performed in
patientswhoingest foreign body to reduce therisk of complications.

Keywords: Elderly, foreign bodies, endoscopy, upper
gastrointestinal tract
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Giris: Yabanci cisimlerin yutulmasi, ciddi morbidite ve mortalite ile
iliskili olup, dinya c¢apinda bir sorundur. Yasl populasyonda agiz
ici hassasiyet ve yutma refleksinin bozulmasi, gérme sorunlari, dis
kaybi ve ruhsal bozukluklar nedeniyle yabanci cisim yutma insidansi
artmaktadir.

Gere¢ ve Yontem: Yabanci cisim yutulmasi ile basvuran tim hastalar
retrospektif olarak Ocak 2016-Mayis 2020 tarihleri arasinda tarandi
ve 65 yas Ustl hastalar calismaya dahil edildi. Tum hastalara fleksibl
endoskopi uygulandi.

Bulgular: Yabanci cisim yutulmasi tanisi ile basvuran 49 hasta tarandi.
Geriatrik populasyon 24 (%49) hastadan olusmaktaydi, ortalama yas
774478yl ve 15'1 (%62.5) erkekti. Hastalarin en sik basvuru semptomu
disfaji (%41.7) idi. sik yutulan yabanci cisimler et ve yiyeceklerdi (%58.3,
p<0.01). Yabanci cisimler en sik Ust 6zofagus sfinkter seviyesinde (%50)
sikismistl. Endoskopik mudahale icin ortalama stremiz, hastalarin
acil servise basvurusundan yaklasik 3 saat sonradir. iki hastada tavuk
kemigine bagli perforasyon saptandive herikisi de cerrahi midahaleye
ve ilave endoskopik mudahaleye gerek kalmadan duzeldi. Endoskopik
islemler sonrasi basari oranimiz %100 olup, hicbir hastada isleme bagh
komplikasyon veya 6lum goértlmedi.

Sonug: Endoskopik yolla yabanci cisim ¢ikariimasi, nispeten dustik
komplikasyon ve mortalite oranlar ile olduk¢a etkili bir islemdir.
Yabanci cisim yutan hastalarda komplikasyon riskini azaltmak icin acil
endoskopik mtdahale yapilmalidir.

Anahtar Kelimeler: Yasli, yabanci cisim,endoskopi, Gst gastrointestinal
sistem
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INTRODUCTION

Ingestion of foreign bodies (FB) is a worldwide problem
associated with severe morbidity and mortality.™ The
most (80%-90%) ingested FB pass through the esophagus
easily and come out from the gastrointestinal (GI) system
spontaneously in less than 7 days."? However, an endoscopic
procedure is required to remove FB in 10% to 20% of cases,
and a surgical procedure is required in less than 1% of
cases. Severe complications may occur due to FB ingestion.
Approximately 1500 deaths/year occur in USA due to foreign
body ingestion.™

FB are common in children, mentally retarded people,
alcoholics, obese people who swallow food without chewing,
and especially geriatric patients using dental prosthesis.® The
incidence of FB ingestion increases in the elderly population
due to impaired intraoral sensitivity and swallowing reflex,
visual problems, tooth loss and mental disorders. In the
pediatric group and in the patients with psychiatric disorders,
metallic objects (safety pins, coins, and disc batteries) are
commonly ingested as foreign bodies. FB ingestion often
occurs during meals in the geriatric group. Therefore, fish
bones, chicken bones, and impacted foods are commonly
found in this group.’2#

The esophagus is the narrowest part of the upper
gastrointestinal system. Therefore, FBs are most commonly
detected in the esophagus, especially at the level of
cricopharyngeal muscle.>® Diagnosis of FB in the esophagus
by physical examination is difficult. The sudden onset
of complaints in a patient who was normal before is the
most important sign to consider foreign body ingestion.
Symptoms generally vary by the shape, size, stuck location,
local complication of the FB, and the age of the patient.
Bl The complaints are variable; however, the most common
symptoms are dysphagia and odynophagia.>

In most of the cases, ingested foreign bodies are radio-opaque,
and may be detected radiologically. Two-way cervical X-ray,
lung X-ray, and direct abdominal X-ray should be applied for
diagnosis. However, absence of FB in direct radiography does
not rule out the diagnosis. Therefore, asymptomatic patients
with suspected FB should be evaluated by endoscopic
examination even if the radiological findings are normal.®® In
these patients, endoscopic examination of the esophageal
lumen is recommended in order to evaluate the mucosal
damage and underlying predisposing factors (i.e. malignancy,
eosinophilic esophagitis) after FBs are removed.®

The best treatment method to remove FB is controversial.
The treatment option is associated with several factors
including the patient's age, clinical condition, anatomical
location of the foreign body, the size and sharpness of the
FB, and the experience of the physician.>”? The success
rate of flexible endoscopes in the management of FB in
the upper Gl system is over 95% with minimal incidence of
complication. Therefore, the flexible endoscope is the ideal
choice for both diagnosis and treatment. Because of the

risk of severe complications, European Gastrointestinal
Endoscopy Association (ESGE) recommends immediate
therapeutic esophagogastroduodenoscopy (EGD) for pointed
objects, batteries, and FBs causing complete esophageal
obstruction (preferably within 2 hours to most lately within
6 hours). For other esophageal FBs which do not cause
complete obstruction, therapeutic EGD is recommended
within 24 hours.®! Different endoscopic methods (removing
out or pushing distal) and equipment are used depending
on the type and location of the FBs.*¥ Prolonged stuck
of FB in esophagus or difficult esophagoscopy procedure
increases the risk of esophageal perforation. Life-threatening
complications including sepsis, retropharyngeal abscess,
tracheoesophageal fistulas, and mediastinitis secondary to
perforation may develop.®? The scientific studies reported
that the incidence of complications is 1-5% during removal of
FB or in prolonged cases.!"”

There is limited number of studies on FB ingestion in the
geriatric population in the literature. Predisposing factors
(i.e. malignancy, stricture, and motility disorder) that may
cause FBs to be stuck in the esophageal lumen are common
in geriatric patients with FB obstruction. Therefore, these
conditions should be considered very carefully in the
endoscopic examination and management of geriatric
patients.” In our study, we evaluated the outcomes of
geriatric cases that were admitted to our emergency
outpatient clinic, and then examined and treated by flexible
endoscope because of FB ingestion.

MATERIAL AND METHOD

The study was conducted in accordance with the principles
of the Helsinki Declaration. This retrospective study was
approved by the institutional review board and ethics
committee (Number: 15386878-044) of Amasya University
Sabuncuoglu Serefeddin Training and Research Hospital.

Patients

The patients who were admitted to our hospital (emergency
room, outpatient clinic or inpatients) due to the complaint
of FB ingestion between January 2016 and May 2020,
and underwent endoscopic examination were screened
retrospectively. Among 49 patients with the complaint of FB
ingestion, 24 patients over 65 years of age were included in
the study. Written informed consent was obtained from the
geriatric patients with good cognitive functions, and from
first-degree relatives of patients with impaired cognitive
functions before endoscopic interventions. Patients with FB
ingestion were examined radiologically through plain X-ray
or computed tomography (CT) methods before the digital
esophagogastroduodenoscopy (EGD) examination by a
flexible endoscope (Fujinon VP-4450HD video-endoscope
ve FujinonEG-590WR fiber-endoscope). In addition, patients
were examined by an otolaryngologist. Depending on
the nature and location of FB, several endoscopic devices
(Medwork BAS1-A2-30-23200 retrieval baskets, Medwork
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GmbH BIO1-c4-23-230 biopsy forceps, Medwork pol2-B1-
30-23-220-OL polypectomy snare, Galena FG-28U-30D2
endoscopic foreign body forceps, and Foreign Body Retrieval
Hood 40mm at Distal end, 8.3mm at proximal end, length of
75mm) were used for the procedures.

The clinical variables analyzed included the age, sex, type and
location of the FB, relevant upper gastrointestinal diseases,
endoscopic methods, accessory device usage, symptoms,
and intervention and complications during the procedure.
The mean duration of endoscopic intervention for FBs was
defined as the period from the moment when the patients
were admitted to the emergency service or outpatient
clinics to the moment when the endoscopy procedure was
performed.

Statistical Evaluation

NCSS (Number Cruncher Statistical System) Statistical
Software (NCSS LLC, Kaysville, Utah, USA) program was
used for statistical analysis of the data. Descriptive statistical
methods (mean, standard deviation, median, frequency,
and ratio) as well as the one-eye chi square test, and Fisher
Freeman Halton test were used to compare qualitative data
when the study data were evaluated. A p value below 0.05 (p
<0.05) value was considered as statistically significant.

RESULTS

In our study; geriatric patients who were are admitted with
the diagnosis of FB ingestion and were treated by flexible
EGD between January, 2016 and May, 2020 were analyzed
retrospectively. Among 49 patients evaluated by endoscopic
examination for FB ingestion, 24 (49%) patients were in
the geriatric population. The time from admission to the
emergency room to endoscopic intervention is between 40
minutes and 22 hours and 50 minutes; the average time is
2.55+4.5 hours. The most common symptom at admission
is dysphagia in 10 (41.7%) patients. Besides, 7 (29.2%)
patients developed aphagia, 5 (20.8%) patient developed
odynophagia, 1 (4.2%) patient developed vomiting, and 1
patient (4.2%) was asymptomatic. When they were examined
according to the ingested FBs, a statistically significant
difference was found (p <0.01). Most common FBs detected
by endoscopic examination were meat and food with an
incidence of 58.3% (n:14), followed by bone with an incidence
of 29.2% (n:7). Furthermore, herbal substance was detected
in 8.3% (n:2) and drug in 4.2% (n: 1) of the patients. The
endoscopic examination performed to remove FB showed
that the foreign body stuck in the upper esophagus in 50%
(n:12), in the middle esophagus in 16.7% (n: 4), and in the
distal esophagus in 20.8% (n: 5) of the patients. In addition,
foreign body was detected in the stomach in 1 (4.2%) patient,
and in the duodenum in 1 (4.2%) patient; no foreign body
was detected in 1 (4.2%) patient. Detection of FB in the upper
esophagus was found to be statistically significant (p <0.01).
The results of the endoscopic examination of the patients are
presented in Table 2.

Table 1. Demographic data of geriatric patients ingesting foreign body

Feefee) Median (Min-Max) 71 (66-93)
Mean+Sd 77.4+7.8
Female 9 (37.5)
S5 Male 15 (62.5)
none 4 (16.7)
Dementia 3 (12.5)
CVA* 2 (8.3)
Personal Parkinson 1 (4.2)
history, n (%) iHD¥, HT£ 5 (20.8)
Asthma - COPD** 2 (8.3)
Malignancy 4 (16.7)
Other 3 (12.5)
Endoscopy Min - Max (hours) 40 min-22 hrs 50 min
time Mean=Sd 2 hrs 55 min =4 hrs 54 min
Asymptomatic 1 (4.2)
Aphagia 7 (29.2)
2)’(&1?t0m5’ Odynophagia 5 (20.8)
Dysphagia 10 (41.7)
Vomiting 1 4.2)

*CVA: Cerebrovascular accident, ¥,IHD: ischemic Heart Disease, £HT: Hypertension, **COPD: Chronic
obstructive pulmonary disease

Table 2. Endoscopic findings of patients ingesting foreign body

n % p

Meat, Food 14 58,3 0,001**
. Bone 7 29,2
AL C)) Medicines 1 4,2
Herbal 2 83

None 1 4,2 0,001**
Upper Esophagus 12 50
Stuck Middle Esophagus 4 16,7
location Distal Esophagus 5 20,8
Stomach 1 4,2
Duodenum 1 4,2
Forei No foreign body was detected 1 4,2
ir?t:ee}l\?:nlt)icé?\y Removed 21 87,5
pushed into the stomach 2 8,3

No Damage 16 66,7 0,001**
Esophageal Laceration 3 12,5
Injury Perforation 2 8,3
Erosion 3 12,5
Predisposing Normal 20 83,3
pathology Malignancy 2 83
of the Achalasia 1 42
esophagus Benign stenosis 1 4,2

The endoscopic examination of a patient who has consistently
ingested olive seed and was referred from the emergency
department with a hematemesis pre-diagnosis revealed
33 olive seeds obstructing the duodenal lumen completely
(Figure 1).

The FBs detected by endoscopic examination were removed
from Gl system in 21 (91.3%) of 23 patients, and were pushed
into the stomach in 2 (8.7%) patients. After FBs were removed,
endoscopic investigation of esophageal mucosa showed no
injury in 16 (66.3%) patients, mucosal erosion in 3 (12.5%)
patients, laceration in 3 (12.5%) patients, and perforation in
2 (8.3%) patients (Figure 2). There was not any statistically



Orhan Coskun, Endoscopic Treatment of Foreign Bodies in Geriatric Patients

380

significant association found between esophageal injury and
ingested FBs (p> 0.05) (Table 3). However, the incidence of
esophageal injury induced by FBs such as bone is remarkable,
anditis suggested that larger series would yield significance. We
had two cases with perforation on computerized tomography
(CT) before the procedure, and the FB were chicken bones in
both cases. One of these patients had ingested the FB 3 days
ago, and the ingested chicken bone was stuck perpendicular
to the lumen at the level of the upper esophageal sphincter,
and ulcers developed on both walls of the lumen (Figure 3).
Endoscopic hemoclips was inserted in 3 (12.5%) patients with
lacerations in the esophageal wall secondary to FB. Two patients
with perforation were consulted with thoracic surgery. These
patients were hospitalized in the gastroenterology department
since surgical intervention was not considered to be required.
Oral nutrition of the patients was discontinued; total parenteral
nutrition and broad-spectrum parenteral antibiotic treatment
were initiated. Both patients recovered without the need for
surgical intervention and additive endoscopic procedure
after follow-up. Our success rate was 100% after endoscopic
procedures. No complications or mortality was observed
associated with the procedure (Table 4).

Figure 1: Olive seeds stuck in the pylorus (a), pulling olive seeds into the
gastric corpus (b), removing out olive seeds (c)

Figure 2: Endoscopic image of chicken bone stuck in the mucosa in the
esophageal l[imen and damage to the mucosa (a, b), appearance of free air
secondary to perforation in the mediastinum by CT (c) (red arrow)

Table 3: Relationship between damage status and ingested foreign body

No Esophageal Esophageal
Injury; injury is present; P
n (%) n (%)
Meat, Food 10 (62,5) 4 (50) > 0.05
Foreign Bone 3(18,8) 4 (50)
body Medicines 1(6,3) 0
Herbal 2(12,5) 0

Fisher Freeman Halton Test

Table 4: Findings after endoscopic intervention

n %
. . None 21 87,5
Endoscopic intervention .
Hemoclips 3 12,5
L None 22 91,7
Hospitalization
Yes 2 8,3
None 0 0
Success rate
Yes 24 100
Complications none 24 100
secondary to procedure  prasent 0 0
None 24 100
Mortality
Present 0 0

Figure 3: Foreign body and ulcer secondary to FB waited for a long time (3
days) in esophagus.

Figure 4: Foreign body swallowed at higher density than bone structures
on x-ray. In the endoscopic examination, it was seen that the stone found by
the patient on the ground was stuck at the level of the upper esophageal
sphincter.
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DISCUSSION

Geriatric age is a life period associated with multiple
pathologies and relevant common signs and symptoms.
0 |ngestion of FB is a common global problem. Older
people frequently ingest foreign bodies due to decreased
intraoral sensitivity, swallowing disorders, visual and mental
disorders, tooth loss, and problems with dental prostheses.
2 If ingested FBs are not managed promptly, severe
complications including mucosal inflammation, deep neck
abscess, mediastinitis, and esophageal perforation may occur.
02 Therefore, these complications may be prevented by early
diagnosis and effective treatment of patients admitted to
hospital due to FB ingestion.”?

In the study of Yao et al.”! the most common symptoms after
FB ingestion were odynophagia (36.5%) and dysphagia (27%).
They detected FBs in the stomach and duodenum in most
of asymptomatic patients. The most common symptoms
in our study were dysphagia (41.7%), aphagia (29.2%), and
odynophagia (20.8%), respectively.

Most of the FBs are stuck in the upper esophagus in most
of the studies.” In the study of Yao et al.” FBs were mostly
detected in the esophagus (75.6%). Other locations included
the stomach (12.5%), pharynx (8.3%), anastomoses (2.4%),
and duodenum (1.2%). In our study, 87.5% of foreign bodies
were detected in the esophagus, 4.2% in the stomach,
and 4.2% in the duodenum. In a study on geriatric patients
performed by Hsin-Chang et al.”? 51.1% of foreign bodies
were detected in the upper esophagus, 13.3% in the middle
esophagus and 28.9% in the lower esophagus. In line with the
literature, 50% of foreign bodies were detected in the upper
esophagus, 16.7% in the middle esophagus, and 20.8% in the
distal esophagus in our study; and a statistically significant
difference was found (p <0.01).

Several ingested FBs may be detected through cervical and
lung X-rays. CT is much more sensitive than plain X-rays to
detect any foreign bodies before endoscopic interventions.™
The role of CT scanning does not aim to localize esophageal
foreign bodies only, but also to evaluate relevant local
complications including perforation, fistulization, and pleural
empyema.' In our study, 14 (58.3%) patients had undergone
cervical and lung X-rays before endoscopic intervention. FBs
were detected in 4 (16.7%) patients through X-ray (Figure
4). The CT was performed on 4 patients in total; 3 of them
had no visible object by X-ray and 1 patient had suspected
perforation. FBs were detected in all of these patients through
the CT.

The most common FBs detected in the studies of Wu and
Yao" were food-meat boluses (64.3%, 41.6%, respectively).
In the study conducted by Hsin et al.®! the most common
FBs in the geriatric population were chicken and fish bones
(37.8%); however, the most common FBs in our study were
food-meat bolus (56.5%), and bone by 30.4%. When they
were examined by the type of ingested foreign bodies, a
statistically significant difference was found (p <0.01). Hsin et

al. also found dental prostheses by 17.8%, and drug packages
by 8.8% in geriatric patients. The use of dental prostheses
due to tooth loss and visual impairment in the elderly may
be the reason of this condition.”” However, in our study,
endoscopic intervention was performed due to the use of
herbal substances (garlic and olive seed) in 2 patients (8.7%),
and due to drug misuse in 1 patient (vitamin D ampoule was
ingested).

The success rate of FB removal from the esophagus by
flexible endoscope was 83.8% in the study performed by
Wu et al,, 94.1% in the study performed by Li et al.®'¥ In the
study performed by Hsin-Chang et al.'”” FBs were removed by
primary method in 88.8% (40/45) of the patients. FBs were
removed by alternative methods in 5 patients (4 patients by
rigid endoscope under general anesthesia, and 1 patient by
surgical method). In our study, the foreign body was removed
in 21 (87.5%) patients; FB was pushed into the stomach from
the esophagus in 2 (8.3%) patients. Our success rate was
100%.

The total incidence of complicationsinduced by foreign bodies
in the upper Gl system is 15% to 42%." These are localized
complications such as erosions, superficial lacerations, edema,
hematoma, and mild respiratory complications in general.
The incidence of severe complications such as perforation
or bleeding is 0.5-7.5%, and the mortality rate is 0-3.5%." In
our study, the incidence of complications due to foreign body
was 20.8% during endoscopic procedures (mucosal laceration
in 3 (12.5%) patients, perforation in 2 (8.3%) patients.
Endoscopic hemoclips was inserted in 3 patients with deep
esophageal lacerations. The chicken bone caused perforation
in both cases. Two patients with perforation were consulted
by thoracic surgery. Surgical intervention was not considered
in these two patients, and conservative treatment was
planned. Oral nutrition of the patients was discontinued; total
parenteral nutrition and broad-spectrum parenteral antibiotic
treatment were initiated. Both patients recovered without
the need for surgical intervention and additive endoscopic
procedure after close follow-up. No statistically significant
association was found between the incidence of esophageal
injury and type of ingested foreign bodies (p> 0.05). However,
the incidence of esophageal injury induced by foreign bodies
such as bone is remarkable, and it is suggested that the larger
series would yield significance.

In the study of Hsin-Chang et al.? the initial success rate in
FB removal was approximately 88.8%, and no mortality was
found. Our success rate after endoscopic interventions was
100% in our study, and no complications or mortality due to
endoscopic interventions were observed. After FB removal,
routine endoscopy control is recommended in order to
detect predisposing factors (i.e. malignancy, benign stenosis,
achalasia, eosinophilic esophagitis) that may cause stuck in
the Gl system.® The studies performed by Yao et al.* found
underlying predisposing pathologies in 29.2% of the patients.
In the study conducted by Hsin et al.? on geriatric patients,
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a predisposing pathology was found in the esophagus in
26.6% of the patients. In our study, an underlying pathology
(malignancy, achalasia and stricture) was found in 16.7% of
the patients.

Endoscopic strategy in the management of FB ingestion
varies by FB type, symptoms, and ingestion duration. The
timing of endoscopic management after FB ingestion is
an important factor affecting the outcome.” Because of
the possible severe complications, ESGE recommends
immediate therapeutic EGD (preferably within 2 hours,
latest within 6 hours) for pointed objects, batteries and FBs
causing complete esophageal obstruction, and recommends
therapeutic EGD within 24 hours for other esophageal foreign
bodies that do not cause complete obstruction.'” Wu et
al.' reported in their study that esophageal ulcerations and
odynophagia were more common if endoscopic intervention
was delayed more than 24 hours from the ingestion moment
in adult patients with suspected FB ingestion or food-meat
bolus effect. In our study, endoscopic intervention was
performed as soon as possible (mean endoscopy time is
approximately 3 hours) after the patients were admitted to
the emergency department. Only one patient was admitted
to our hospital after 3 days following the FB ingestion.
Endoscopic intervention was performed in a short time (40
minutes) following his admission to emergency department.
However, chicken bone stuck for along time in the esophageal
limen caused ulceration and microperforation in the upper
esophagus. This finding supports the importance of timing
for endoscopy.

Hsin et al.? followed up the patients who underwent
endoscopic intervention due to FB for at least 3 days (2).
However, the ESGE guidelines state that the patient may be
discharged after successful and uncomplicated endoscopic
removal of the ingested FBs.' Therefore, 22 patients
without complications in our study were discharged after the
endoscopic procedure.

Limitations of our study were the retrospective design and
limited number of the cases. However, this kind of study is
difficult to be conducted prospectively, and there are few
studies on FB ingestion in geriatric patients. In addition, the
age range of geriatric patients was considered to be 60 years
in the studies.”

Patients in the geriatric population have multiple chronic
diseases, and therefore use multiple drugs. Elderly people
also commonly use over-the-counter medicines and herbal
preparations. In the literature, the most common herbal
preparations were reported as gingko biloba and garlic.'
Furthermore, folkloric beliefs suggest that ingestion of olive
seeds improves gastric disorders and stomach wounds, so
this method is frequently used by patients in our country.
sl However, obstruction developed in 2 patients due to
the use of herbal substances in our study, and endoscopic
intervention was performed. One of the patients tried to
ingest a whole piece of garlic with approximately 25x20 mm

diameter, and it was stuck at the level of the upper esophageal
sphincter. Another patient was admitted to our emergency
department due to black colored vomiting. Endoscopic
examination revealed 33 olive seeds were stuck between the
duodenal bulbus and the pylorus. Olive seeds were initially
pulled into the stomach from the duodenum and then
completely removed out in a single session. Anamnesis of the
patient revealed that the patient always ingested olive seeds
for stomach complaints, and an obstruction due to an ulcer
scar in the duodenal bulbus was detected by the endoscopic
examination after removing out all the seeds.

Akan et al" pointed to studies on drug use in geriatric
patients that, the physician should instruct the details of
the treatment to the patient not only verbally, but also in a
written document. It is necessary to instruct prescriptions
to the relatives or caregivers of the patients with cognitive
impairment. Besides, it is recommended that the elderly
patients with dementia or previous cerebrovascular disease
should be closely followed up by their caregivers, ground/
puree food should be given to patients with chewing
problems; and if not contraindicated, the drug tablets
or capsules should be crushed and mixed with sufficient
drinking water.” In our study, a patient whom vitamin D
ampoule was for oral use has ingested the ampoule directly.
The ampoule was removed from the stomach by endoscopic
procedure in this patient.

CONCLUSION

Endoscopic FB removal is a highly effective procedure with
relatively low complication and mortality rates. Immediate
endoscopic intervention should be applied in patients
who ingest FB in order to reduce the risk of complications.
Caregivers of geriatric patients with cognitive disorders
should be warned and trained to be cautious about FB
ingestion..
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Abstract

Objectives: Among the various Covidien-19 vaccine, Sinovac
vaccination program in Turkey is carried out by coronavac vaccine
developed by Chinese firms. Our aim was to determine the early side
effects of CoronaVac vaccine in Turkish healthcare professionals.

Material and Method: Volunteer healthcare personnel vaccinated
with CoronaVac were evaluated four weeks after the first dose.
Demographic, clinical characteristics, and post-vaccination side
effects were recorded. Statistical analysis was performed with SPSS
15.0 software.

Results: The study was conducted with 516 volunteers. The mean
age was 34.53+7.80 years, and the majority of the participants
(58.1%) were women. The most common occupational nursing
(34.8%) and smoking rate in the study was 27.1%. Approximately
one third (31%) of the participants had a previous COVID-19
infection and antibody positivity (27.9%). The most common
side effects were determined to be arm pain (55.8%) followed by
headache (24.8%), fatigue (18.6%) and joint pain (7.8%). On the
third day after vaccination, the diagnosis of COVID-19 was reported
in one person. Four (0.8%) stated that they took a break from their
daily routine due to syncope and one person due to COVID-19.

Conclusion: In this study, no life-threatening side effects were
reported in the early period after CoronaVac. Among the early side
effects of CoronaVac vaccine in our study, the most common side
effects were Arm soreness, Headache, Fatigue and Joint pain. We
argue that it is important to use multi-layered and evidence-based
strategies to raise the frequency of vaccination and to address the
concerns and ownership of the vaccine in relation to the COVID-19
vaccine. In order to minimize widespread information pollution
and hostility associated with vaccination, healthcare professionals
should lead and strongly support vaccination programs.

Keyword: CoronaVac, COVID-19, vaccination, SARS-CoV-2, side
effects

0z

Amag: Cesitli Covidien-19 asilarn arasinda Tdrkiye'deki Sinovac
asilama programi, Cinli firmalar tarafindan gelistirilen coronavac
asisi ile yuruttlmektedir. Amacimiz CoronaVac agisinin Turk saglhk
profesyonellerinde erken yan etkilerini belirlemekti.

Gereg ve Yontem: CoronaVac ile asilanan gonullt saglik personeli, ilk
dozdan dort hafta sonra degerlendirildi. Demografik, klinik ¢zellikler
ve asilama sonrasi yan etkiler kaydedildi. istatistiksel analiz SPSS 15.0
yazilimi ile yapildi.

Bulgular: Calisma 516 gonullu ile gergeklestirilmistir. Ortalama
yas 34.53+7.80 yil olup, katilimcilarin cogunlugu (%58.1) kadindr.
Galismada en buytk meslek grubu hemsirelerdi(%34.8) ve sigara icme
orani %27,1 idi. Katilimcilarin yaklasik Ucte biri (%31) daha dnce bir
COVID-19 enfeksiyonuna ve antikor pozitifligine (%27.9) sahipti. En
sik gorilen yan etkilerin kol agrisi (%55.8) oldugu, ardindan bas agrisi
(%24.8), yorgunluk (%18.6) ve eklem agrisi (%7.8) oldugu belirlendi.
Asllamadan sonraki Gclnct glnde bir kiside COVID-19 teshisi
konuldu. Dérdi (%0,8) senkop, bir kisi ise COVID-19 nedeniyle glnlik
islerine ara verdiklerini belirtti.

Sonug: Calismamizda CoronaVac asisinin erken yan etkileri arasinda
en sik gortlen yan etkiler Kol agrisi, Bas Agrisi, Yorgunluk ve Eklem
agrilarlydi. Gonullilerimizde hayati tehdit eden herhangi bir yan
etki gérmedik. Asilama sikhigini artirmak ve COVID-19 asisiyla ilgili
endiseleri gidermek icin ¢ok katmanl ve kanita dayall stratejiler
kullanmanin énemli oldugunu dustindyoruz . Asilamayla ilgili yaygin
bilgi kirliligini ve dismanligi en aza indirmek icin saglik profesyonelleri
asl programlarina liderlik etmeli ve gticli bir sekilde desteklemelidir.

Anahtar Kelimeler: CoronaVac, COVID-19, asilanma, SARS-CoV-2, yan
etkiler
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INTRODUCTION

The clinical features of Coronavirus-19 (COVID-19) disease,
caused by the SARS-CoV-2 virus that wasfirst described in
Wuhan, China,have a wide spectrum ranging from simple flu-
like symptoms to severe acute respiratory syndrome.™

There is an urgent need for an effective vaccine against
COVID-19 to control and alleviate the burdenof pandemic
on healthcare. Scientists globally started research studies for
vaccine development since the beginning of the pandemic.?

The CoronaVac (Sinovac, China) vaccine, developed by using
an established technique of inactivating the virus chemically,
is used for mass inoculation against COVID-19 in Turkey.”
Some studies have already reported that the CoronaVac has
a favorable safety profile and provides immunogenicity. The
results of the first phase 1/2 trial showed that the inactivated
coronavirus vaccine had a good tolerability and increased the
humoral immunity in people aged 18-59 years."**

Vaccination has been widely accepted as an effective way
of lessening the burden of infectious diseases by medical
authorities. Nevertheless, the efficiency of vaccination is
directly dependent on the acceptance by the public.”? The
public suspicion and anxiety about the safety and efficacy
of the vaccines have a negative impact on the vaccination
programs and might develop into vaccine opposition in
extreme circumstances.®! Research studies for evaluating
the public confidence in COVID-19 vaccinations found a
reduction in the rates of intention to be vaccinated by a
potential vaccine in general.*¥

There is a direct link between the confidence in the safety and
efficacy of vaccines and the trust felt for healthcare personnel,
the health system, and policymakers of vaccination programs
according to public needs."

The first tier of COVID-19 vaccination in Turkey consisted of
healthcare personnel. Our purpose was to identify the early-
term adverse effects of CoronaVac in Turkish healthcare
personnel.

MATERIAL AND METHOD

This study was conducted on volunteered healthcare
personnel who were in the first tier of people for COVID-19
vaccination launched on January 14, 2021, in Turkey. The
volunteered health personnel administered with the initial
dose ofCoronaVac (Sinovac, China) had been evaluated four
weeks after vaccination. The signed informed consent of all
participants and the study was carried out with the permission
of Harran University Clinical Researches Ethics Committee
(Date: 15.03.2021, Decision No: HRU/21.06.36) which was in
compliance with the principles of the Declaration of Helsinki.

The demographics (age, gender, height, weight, profession)
and the clinical properties (the presence of chronic diseases,
previous COVID-19 infection, SARS-CoV-2 antibody positivity)
were recorded. The post-vaccination adverse effects, either
local (swelling/redness at the injection site, soreness/pain

in the ipsilateral arm of injection) or systemic (fever, allergic
rash, fatigue, nausea, vomiting, headache, syncope, joint/
muscle pain, loss of appetite/smell/taste, dyspnea, cough,
flu-like symptoms) were noted. Open-ended questions like
the development of COVID-19 after the vaccination and the
discontinuation of daily routines due to adverse effects were
also questioned.

The healthcare personnel who did not volunteer and who
had active COVID-19 were excluded from the study.

Statistical Analysis

Statistical analysis was performed using the SPSS 15.0 for
Windows (SPSS Inc., Chicago, IL, USA). Descriptive statistics
of continuous variables were shown as mean and standard
deviation (SD) values while numbers and percentages were
used to show the categorical data.

RESULTS

The study was completed with 516participants with a mean
age of 34.53+7.80 years. The majority of the participants were
female (58.1%), and nursing(n:180) was the most common
(34.8%) healthcare profession in the study. Almost one-third
of the participants (27.1%) were smokers, and 2.3% were past
smokers. The most common chronic disease was found to be
asthma in 12 participants. It was found that 160 people in the
study had previous COVID-19, and 27.9% of the participants
had antibodies against COVID-19. The demographics and the
clinical characteristics of the study participants are shown in
Tables 1 and 2.

The most commonly reported post-vaccination adverse
effect (n:288, 55.8%) was the pain on the vaccination site . The
following adverse effects included headache (n:128, 24.8%),
fatigue (n:96, 18.6%), and joint/muscle pain (n:40, 7.8%). The
development of COVID-19 infection in the post-vaccination
3rd day was reported in only one participant. Five people, one
of whom with the COVID-19 and four of whom had syncope,
reported the discontinuation to dailyroutines. Thereported
adverse effects were summarized in Table 3.

Table 1. Demographics of participants

Variables Mean=SD / n (%)
Age (years) 34.53+7.80
Height (cm) 168.16+8.37
Weight (kg) 71.86+12.76
Gender
Female 300 (58.1%)
Male 216 (41.9%)
Profession
Physician 128 (24.8%)
Nurse 180 (34.8%)
Hospital security officer 32 (6.2%)
Medical secretary 72 (14%)
Hospital custodian 44 (8.5%)
Radiology technician 32 (6.2%)
Others 28 (5.4%)
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Table 2. Clinical features

Variables n (%)
Smoking

Yes 140 (27.1%)
No 364 (70.5%)
Quit 12 (2.3%)
COVID-19disease history

Yes 160 (31%)
No 356 (69%)
COVID-19 Antibody in serology

Positive 144 (27.9%)
Negative 240 (6.5%)
Not tested 132 (25.6%)
Chronic Diseases

Thyroiditis 8 (1.6%)
Rheumatoid disease 8 (1.6%)
Ulcerative colitis 4 (0.8%)
Diabetes mellitus 8 (1.6%)
Asthma 12 (2.3%)
Hypertension 4 (0.8%)
Chronic hepatitis 4 (0.8%)

Table 3. Post-vaccination adverse effects

n (%)
Arm pain 288 (55.8)
Headache 128 (24.8)
Fatigue 96 (18.6)
Joint pain 40 (7.8)
Swelling at vaccination site 36 (7)
Fever 28 (5.4)
Flu-like symptoms 16 (3.1)
Sore throat 8(1.6)
Dizziness 8(1.6)
Allergic rash 8(1.6)
Impaired taste 8(1.6)
Vomiting 8(1.6)
Loss of appetite 4(0.8)
Dsypnea 4(0.8)
Syncope 4(0.8)
Cough 4(0.8)
Others 5(3.9)
DISCUSSION

In the first report of the Phase 1/2 trial of CoronaVac, all
reported adverse effects were mild to moderate. The most
common post-vaccination complaint was the soreness at
the injection site in 9% of the study group, followed by fever
(3%). Additionally, headache and mucocutaneous rash were
more frequently observed in the group administered with a
6 pg dose of vaccine. No statistically significant difference in
local and systemic adverse effects was observed between
the placebo and the remaining groups. Serious side effects
which were considered to be unrelated to the vaccination

were reported in 2% of the participants.”? Similarly in our
study, no life-threatening early-term adverse effects to
CoronaVac were observed in 526 healthcare personnel
evaluated four weeks after the vaccination.

In our study, all adverse effects reported were in the range
of mild to moderate. The frequency of arm soreness/
pain in our group was more frequent than reported by
Wu et al. Similar to our results, Zhang et al. reported mild
to moderate side effects in their study and tenderness at
the injection site was the most commonly observed effect
in their study. In our study the most commonly reported
post-vaccination adverse effect (n:288, 55.8%) was the pain
on the vaccination site. Zhang et al. also reported a case
of acute allergic reaction, which had a good response to
dexamethasone therapy.'" In other studies on inactivated
COVID-19 vaccine, post-vaccination effects were reported
mild to moderate similar to ours.*>'¢

The mean age in our study was 34.53+7.80 years, but in the
study of Zhang et al. it was 42.4+5.8 years."™™ Considerably,
the age discrepancy between our study and the study of
Zhang was due to the fact that our study group consisted of
actively working healthcare personnel.

While the COVID-19 vaccine was presented to the public
experiencing the pandemic-related psychological and
physical stress, many conspiracy theories on COVID-19
pandemic and vaccines started to appear in the popular and
social media.”®'"1 The factors related to COVID-19 vaccine
hesitancy are similar to those for previous vaccines such as
the properties of the vaccines, the political factors, and the
attitude and beliefs against vaccination."® The data from
questionnaires revealed the public hesitancy regarding
the efficacy of the vaccines and anxiety regarding the

uncertainty of protection duration, safety, and side effects.
[8,9,12]

In this study, it is noteworthy to report that the healthcare
personnel who had previous COVID-19 (31%) and antibody
positivity against SARS-CoV-2 (27.9%) were eager to be
vaccinated. This kind of attitude is a definite indicator of
pioneer roles the healthcare personnel have.

It is well-known since old times that the recommendations
and actions of healthcare personnel result in higher
vaccination rates in public. Still, the healthcare specialists
are considered as the most trustworthy information
source by the public."2" Hence, in a recent questionnaire,
participants quoted that the possibility of COVID-19 vaccine
acceptance would be higher if the recommendation was
made by healthcare providers.!'™

We consider the younger mean age and a small number of
comorbidities in our study group as well as the unknown
long-term adverse effects of the vaccine as the limitations of
the current study. Further long-term studies with larger size
and older age groups are required. In the current study, we
wanted to emphasize the safety of inactivated coronavirus
vaccine, CoronaVax.
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CONCLUSION

No early-term life-threatening adverse effects after CoronaVac
were reported in this study. We suggest that it is critical to use
multi-tiered and evidence-based strategies to have the public
embrace the idea and overcome the anxiety, and boost the
frequency of COVID-19 vaccination. The healthcare personnel
should pioneer and firmly support the vaccination programs
to minimize the widespread information pollution and
opposition to vaccination..
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Abstract

Aim: With this study; it was aimed to determine the usage status and
attitudes towards the drugs currently used/recommended for the
treatment of COVID-19 and various medications or nutritional supplements
to support immune system, and the factors affecting usage status of them,
according to the condition of having COVID-19.

Material and Method: The descriptive research was conducted in Family
Medicine outpatient clinics. Data were collected with a questionnaire
prepared by the researchers through the internet (sites on social media)
due to the pandemic. The e-questionnaire form was shared on the internet
a total of 10 times at 6-day intervals.

Results: 1484 people participated, 60.8% were female, 51.5% was a
healthcare professional. While 23.3% had a known disease; 19.3% of them
had COVID-19 infection, 79% of them received outpatient medication.
Although not recommended, it was observed that the most used drugs
were Vitamin C and antipyretic drugs, followed by vitamin D and antibiotics.
87.5% who have had COVID-19 infection stated that they used the drugs as
suggested/written on to them. The reasons of those who did not use drugs:
fear of its side effects, not seeing it necessary, using herbal products and
observing and using it if necessary. People who living with a person under
the age of 18 in the same household (p=0.042), who had a chronical disease
(p=0.014) and regular drug users (p=0.003) were reported that they used
COVID-19 drugs as suggested/written on them.

Conclusion: New information is emerging day by day about the treatment
of COVID-19 disease, infodemic causes the spread of false information
about the disease and its treatment both among the public and in scientific
circles. The results of our study also support this situation. The healthcare
system should be structured in accordance with the pandemic conditions
in order to explain the importance of the use of medicines.

Keywords: COVID-19, medicines, nutritional supplements, infodemic

Oz

Amag: Bu calisma ile; COVID-19 tedavisinde halen kullanilan/onerilen
bagisiklik sistemini destekleyici cesitli preparatlar, besin takviyeleri ve ilaglara
yonelik eriskinlerin dustince ve tutumlarinin ve kullanim durumlarini etkileyen
faktorlerin belirlenmesi amaclanmustir.

Gereg ve Yontem: Tanimlayici tipteki arastirma Aile Hekimligi polikliniklerinde
ylratulmustar. Veriler, pandemi nedeniyle internet (sosyal medyadaki siteler)
Uzerinden arastirmacilar tarafindan hazirlanan anket ile toplanmistir. E-anket
formu internette 6 guin arayla toplam 10 kez paylasiimistir.

Bulgular: 1484 kisi katildi, 9%60,8'i kadin, %51,5'i saglik calisaniydi. %23,3'Gnlin
bilinen bir hastaligi varken; bu kisilerin %19,3'd COVID-19 enfeksiyonu
gecirdigini, %79'u ayakta tedavi gérdiguni belirtti. Onerilmemesine ragmen
en ¢ok kullanilan ilaglarin C vitamini ve ates dusuricu ilaglar oldugu, bunu
D vitamini ve antibiyotiklerin takip ettigi goruldd. COVID-19 enfeksiyonu
gecirenlerin %87,5'1 ilaglarn kendilerine onerildigi/Uzerlerine yazildigi sekilde
kullandigini belirtmistir. Onerildigi halde ilac kullanmayanlarin nedenleri:
yan etkilerinden korkmak, gerekli gérmemek, bitkisel trinleri kullanmak ve
gerekirse gozlemlemek ve kullanmak. Ayni hanede 18 yasindan kigUk bir
kisiyle yasayanlar (p=0,042), kronik hastaligi olanlar (p=0,014) ve duzenli ilag
kullananlar (p=0,003) COVID-19 ilaglarini énerildigi/Uzerlerinde yazildigi gibi
kullandiklarini bildirdiler.

Sonug: COVID-19 hastaliginin tedavisi hakkinda her gecen gln yeni bilgiler
ortaya ¢ikiyorken; infodemi, hem halk arasinda hem de bilim cevrelerinde
hastalik ve tedavisi hakkinda yanlis bilgilerin yayilmasina neden olmaktadir.
Calismamizin sonuclar da bu durumu desteklemektedir. ila¢ kullaniminin
onemini anlatabilmek icin saglik sistemi pandemi kosullarina uygun olarak
yapilandiriimalidir.

Anahtar Kelimeler: COVID-19, ilaclar, besin takviyeleri, infodemi
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INTRODUCTION

After originating in China, COVID-19 epidemic which has
affected the whole world in a short period of three months,
continues to threaten all humanity despite more than one year.
M According to the data of the World Health Organization; it is
seen that the number of cases originating from COVID-19 has
reached 144,587,350 and the number of deaths is 3,075,007
worldwide.”

In Turkey, the first case of COVID-19 was seen on 11 March
2020 and 4 days after the first death occurred bonded to the
COVID-19. During the period until 22/04/2021; total number
of cases 4,446,591 and the total number of deaths from
COVID-19is stated as 36,975.%

Some drugs are being evaluated or developed for the
management of COVID-19 from the first stage of the disease.
These drugs; antivirals (eg, Remdesivir, Favipiravir), antibodies
(eg Convalescent Plasma, Hyperimmune Immunoglobulins),
anti-inflammatory agents (dexamethasone, statins), targeted
immunomodulatory therapies (eg, Tocilizumab, Sarilumab,
Anakinra, Ruxolitinib) anticoagulants (eg Heparin) and
antifibrotics (eg Tyrosine Kinase Inhibitors). Different treatment
modalities applied may have different effects on different
disease symptoms at other stages of the disease. While viral
inhibition is expected to be most effective in the early phase of
infection, immunomodulatory agents are useful in hospitalized
patients to prevent disease progression, and anticoagulants can
be useful to prevent thromboembolic complications. Although
there are many treatment modalities, studies show that the
drug treatment that is initiated early and taken at the right
doses in COVID-19 infection greatly prevents the progression
of the disease and reduces the intensive care admission rate.
U7 In our country, there are treatment recommendations
for asymptomatic COVID-19 cases, possible/definite cases of
COVID-19 with mild to moderate pneumonia and COVID-19
cases with hospitalization indication. Treatment with
Hydroxychloroquine and/or Favipiravir is started in outpatients,
this treatment is delivered directly to individuals by institutions
affiliated to the Ministry of Health as soon as the person recover
from illness.® However, there is no mechanism that controls
the treatment process and the use of drugs. Drug use is done
with the consent of the people. It is observed that drug use of
individuals is also affected due to infodemic.”'® No study has
been found on the use of the medicines recommended for
them in case of iliness and the factors affecting this.

It is known that some people use various medications or
nutritional supplements (multivitamins, minerals) to support
immune system in addition to the drugs for COVID-19
infection during the pandemic process."" In this process,
various situations such as misuse due to information pollution
and various factors, drug refusal, irregular use are also
encountered. No studies have been found in the literature
review about this very common situation in daily practice.

With this study, it was aimed to determine the usage status and
attitudes towards the drugs currently used/recommended

for the treatment of COVID-19 and various medications or
nutritional supplements to support immune system, and
the factors affecting usage status of them, according to the
condition of having COVID-19.

MATERIAL AND METHOD

The descriptive research was conducted between the dates
of 20th January 2021 and 20th March 2021 in Hacettepe
University Faculty of Medicine, Department of Family Medicine.
The population of the research consists people over the age
of 18 in Turkey. After the approval of the ethics committee,
those who completely filled out the e-questionnaire form
shared by the researchers on the web with “Google forms” for
two months were included in the study. Epi Info 7 StatCalc
was used to calculate the minimum sample size for universe
whose prevalence and number are unknown, and the sample
size was estimated as 384 adults, assuming 95% confidence
interval and 5% sampling error.

The questionnaire form used in the study was prepared by
the researchers by scanning the literature. In addition to
20 questions where sociodemographic data (age, gender,
educational status, marital status, number of children, number
of people living in the same household, presence of individuals
over 65 and under 18 living in the same household, occupation,
employment status, working style during the pandemic) and
the disease states of the participants and their relatives during
the pandemic (presence of known disease, presence of regularly
used drugs, presence of an individual with COVID-19 in their
vicinity, presence of quarantine due to contact) are questioned,
14 questions asked to those who had COVID-19 infection
(treatment process, symptoms, positivity of COVID-19 infection
in individuals in the same household, which drugs were started,
whether the patient used the treatment in accordance with
the treatment and dose, if not, the reasons, the use of vitamin
supplements before, during and after the disease, prophylactic
attitude towards drug use), 9 questions asked to those who have
not had been infected (thoughts about COVID-19, thoughts
about drugs and negative, use of vitamin supplements for
prevention, attitude towards prophylactic drug use).

Data were collected with a questionnaire prepared by the
researchers through the internet (Whats up, Facebook) due
to the pandemic. The e-questionnaire form was shared on the
internet a total of 10 times at 6-day intervals. Individuals who
filled out the voluntary consent form, which was attached to
the beginning of the questionnaire form, were able to access
the questionnaire questions. People over the age of 18 who
responded to all data were included in the study.

Transferring the data obtained in the study to electronic
media (data entry) and statistical analysis of the data were
performed using IBM SPSS Statistics Premium 23 V statistical
computer package program licensed by Hacettepe University.
Descriptive statistics were specified as distributions, as
percentage, mean, median, quartiles, minimum-maximum
values, and standard deviation. If necessary, the compliance
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of variables to normal distribution was checked with
Kolmogorov Smirnov and Shapiro Wilk tests. For the
comparison of independent two-group continuous variables
conforming to normal distribution, the t-test in independent
groups, the Mann Whitney U test for the comparison of
continuous variables with independent two groups that
did not comply with the normal distribution, for categorical
variables, the Pearson Chi-square test was used to evaluate
whether there was a difference between the groups, and
when necessary, the Fisher test in 2x2 order, ANOVA test was
used to compare the means of more than two independent
groups. When parametric conditions could not be provided,
Kruskal Wallis variance analysis was used. It was planned to
conduct correlation analysis to evaluate the linear relationship
between variables, and multivariate analysis to examine the
cause-effect relationship between variables. Alpha 0.05 was
taken.

Permissions

Ethics committee approval of the research was obtained from
Hacettepe University Non-Interventional Clinical Research
Ethics Committee (Date: 19/01/2021, Decision No: GO21/123).
All procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

RESULTS

Sociodemographic Features

The average age of the participants in our study, in which 1484
people participated, was 35.94 + 12.42 (min=18; max=81). Of
the participants, 60.8% (n=902) were female, 84.2% (n=1246)
were between 18-50 years old, 1.6% were above 65 years old,
67.9% (n=1008) were university graduates, 59% (n=876) were
married, 66.2% (n=982) of them live with 3 or more people
in the same household, 8.1% (n=120) live with someone over
65 years old in the same household, and 45.1% (n=669) live
with children under 18 in the same household and 51.5%
(n=764) was a healthcare professional, 13.3% (n=198) were
not working, 70.1% (n=1041) were working full time. While
23.3% (n=346) had a known disease; 25% (n=371) of them
regularly used medication.

Features Related to COVID-19 Infection

Of the participants, 19.3% (n=286) of themselves and 65.2%
(n=967) of their relatives had COVID-19 infection, 23.5%
(n=349) of them remained in quarantine due to contact with
someone with COVID-19 infection.

Disease and drug use characteristics of those who had
COVID-19 infection

Of the participants who have had COVID-19 infection, 49.6%
(n=107) of them had COVID-19 infection in the person (s) with
whom they lived in the same household during the period
when they had COVID-19 infection and 79% (n=215) of them
received outpatient medication. Treatment modalities are
presented in the Graphic 1.

COVID-19 Treatment

= Doctors/ Ministry of Health teams
did not consider drug treatment
appropriate.

12%

Y

Graphic 1. Distribution of treatment modalities of participants who have had
COVID-19 infection

= Medication was given outpatient (I
wasnot hospitalized) (n =215)

Ireceived inpatient medication at the
hospital. (n=34)

The drugs recommended and the rates of drugs used by the
participants who have had COVID-19 infection are given in the
Graphic 2. Although not recommended, it was observed that
the most used drugs were Vitamin C and antipyretic drugs,
followed by vitamin D and antibiotics.
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Graphic 2. The drugs recommended and the rates of drugs used by the
participants who have had

Of the participants, 87.5% (n=188) who have had COVID-19
infection stated that they used the drugs as suggested/
written on to them. The reasons of those who did not use
drugs as suggested/written on are in the Graphic 3. The
most common reason: fear of its side effects, not seeing it
necessary, using herbal products and observing and using
it if necessary.

50

BNo need (28.6%)
45
BBe afraid of its side effects (46.4%)
40
DOChoosing to use herbal medicine instead of medicine
35 (21.4%)
OThinking that drugs will permanently damage their
30 body (17.9%)
WObservingthemself and using it if it deems necessary
25 | (28.6%)
@Not to use it because of the discourse heard by the
20 4 people around (7.1%)
BSeeing negative comments about drugs on social
15 media and / or television (10.7%)
WSeeing side effects after taking medication in
10 1 someone you know (17.9%)
OLearning that tl.\e sy mptums do not decrease despite
5 | the use of someone they know (14.3%)
|1t feels dangerous to drink 8 tablets at a time
0 (21.4%)
Frequency

Graphic 3. The reasons of those who did not use drugs as suggested/written
on
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Factors affecting the participant’s use of drugs as suggested/
written on them are presented in the Table 1. People who
had live a person under the age of 18 living in the same
household (p=0.042), who had a chronical disease (p=0.014)
and who were regularly drug users (p=0.003) were reported
that they used drugs as suggested/written on them.

While 38.4% (n=75) of those who had COVID-19 infection were
taking additional vitamin supplements to protect against
COVID-19 in the pre-illness period; 75% (n=149) stated that
they received additional vitamin supplements during the
period of illness, and 45.4% (n=98) stated that they received
additional vitamin support in the post-illness period. Of the
participants who have had COVID-19 infection, 23.6% (n=46)
stated that they believed in using prophylactic drugs to
protect against COVID-19.

The thoughts of those who have not had COVID-19
infection on the disease and drug use

Of the participants who did not have COVID-19 infection,
58.9% (n=712) of those stated that it was a seriously fatal
disease for everyone, 67.4% (n=820) stated that they would
use the drugs given by the Ministry of Health/doctors in case
of having COVID-19 infection, and 23.1% were undecided
about using. 40.3% stated that the drugs cannot prevent
the progression of the disease, 72% stated that the drugs
cannot reduce the infectiousness or were unstable, and
37.7% stated that the drugs cannot reduce your complaints/
symptoms.

Factors affecting the use of drugs to be given in case of
COVID-19 infection of the participants are presented

Table 1. Factors affecting the participant’s use of drugs as suggested/written on

Regular use of medicines as suggested/written on

Yes No
% n % n P

Gender *

Female 63.3 119 59.3 16

Male 367 69 407 11 R
Marital Status *

Married 63.3 119 59.3 16 0.685

Single/widow/divorced 36.7 69 40.7 11 :
Education Status *

Graduated high school and lower than high school 6.9 13 1.1 3

Graduated from a university 64.9 122 59.3 16 0.707

Postgraduate/Doctorate graduate 28.2 53 29.6 8
Having Children *

Yes 54.8 103 59.3 16

No 452 85 407 11 e
Number of people in the same household *

1 12.8 24 0 24

2 19.7 37 14,8 41

3 218 41 18,5 46 B

4 30.9 58 55,6 73
Having a person over the age of 65 living in the same household *

Yes 53 10 74 2 0.658

No 94.7 178 92.6 25 :
Having a person under the age of 18 living in the same household *

Yes 54.3 102 333 9 0.042

No 45.7 86 66.7 18 .
Profession *

Healthcare professional 8 15 14.8 4

Non-health profession member 67.6 127 70.4 19 0.329

Has no profession 24.5 46 14.8 4
Working status *

Not working 16.5 31 18.5 5

Full time working 80.9 152 74.1 20 0.401

Part-time/seasonal work 2.7 5 7.4 2
Having illness *

Yes 29.8 56 74 2

No 7022 132 926 25 LI,
Drug use *

Yes 30.9 58 3.7 1

No 69.1 130 9.3 26 0.003
Someone who has had COVID-19 infection nearby *

Yes 88.8 167 100 27 0.068

No 11.2 21 0 0
Quarantine due to contact with someone with COVID-19 infection *

Yes 58 109 63 17 0.623

No 42 79 37 10 i

Median (interquartile range) Median (interquartile range) P

Age ** 31.00 (19) 29.00 (12) 0.307
Scale score ** 4,00 (1.0) 4,00 (3.0) 0.531

Data were given as n (%) and d median (interquartile range).; *Chi-square test; **Mann Whitney-U test
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in the Table 2. People who were regularly drug users unstable (p<0.001), and who not stated that the drugs
(p=0.022), who not stated that the drugs cannot prevent cannot reduce your complaints/symptoms (p<0.001) were
the progression of the disease (p<0.001), who not stated reported that they would use drugs given in case of having
that the drugs cannot reduce the infectiousness or were  COVID-19 infection.

Table 2. Factors affecting the use of drugs to be given in case of COVID-19 infection of the participants

Using medicines to be given in case of having COVID-19 infection

Yes No Undecided
% n % n % n
Gender *
Female 62.3 503 60 69 59.6 167 0.702
Male 37.7 305 40 46 40.4 113 .
Marital Status *
Married 56.8 459 61.7 71 62.9 176 0.163
Single/widow / divorced 43.2 349 383 44 37.1 104 .
Education Status *
Graduated high school and lower than high school 9.7 78 17.4 20 9.6 27
Graduated from a university 67 541 62.6 72 70 196 0.097
Postgraduate / Doctorate graduate 234 189 20 23 204 57
Having Children *
Yes 51.9 419 55.7 64 53.9 151 0.670
No 48.1 389 443 51 46.1 129 :
Number of people in the same household *
1 10.4 12 124 100 10 28
2 19.1 22 21.8 176 21.1 59 0.798
3 235 27 214 173 25.7 72 .
4 27.8 32 29.2 236 28.9 81
Having a person over the age of 65 living in the same household *
Yes 8.2 66 8.7 10 8.6 24 0.966
No 91.8 742 91.3 105 91.4 256 .
Having a person under the age of 18 living in the same household*
Yes 429 347 53.0 61 48.2 135 0.063
No 57.1 461 47.0 54 51.8 145 .
Profession *
Healthcare professional 14.2 115 174 20 12,5 35
Non-health profession member 519 419 46.1 53 493 138 0.499
Has no profession 33.9 274 36.5 42 38.2 107
Working status *
Not working 241 195 27 31 23.6 66
Full time working 68.8 556 67 77 70 196 0.947
Part-time / seasonal work 7.1 57 6.1 7 6.4 18
Having illness *
Yes 235 190 27 31 204 57 0.329
No 76.5 618 73 84 79.6 223
Drug use *
Yes 24.8 200 33 38 20 56 0.022
No 75.2 608 67 77 80 224
Someone who has had COVID-19 infection nearby *
Yes 65.1 526 60 69 61.8 173 0.406
No 34.9 282 40 46 38.2 107 .
Quarantine due to contact with someone with COVID-19 infection *
Yes 23.6 191 27.8 32 18.2 51 0.070
No 76.4 617 722 83 81.8 229 .
Thinking that drugs for COVID-19 infection prevent disease progression *
Yes 78.2 632 17.4 20 23.2 65
No 4.2 34 47 54 16.8 47 <0.001
Undecided 17.6 142 35.7 41 60.0 168
Thinking that drugs for COVID-19 infection reduce infectiousness *
Yes 36.3 296 6.1 7 11.8 33
No 36.9 298 65.2 75 56.4 158 <0.001
Undecided 26.5 214 28.7 33 31.8 89
Thinking that COVID-19 infection medications will reduce complaints / symptoms *
Yes 80.4 650 13.9 16 30.7 86
No 3.6 29 48.7 56 11.4 32 <0.001
Undecided 16.0 129 374 43 57.9 162
Median Median Median
(interquartile (interquartile (interquartile p
range) range) range)
Age ** 32.00(19) 33.00 (15) 31.00 (16) 0.992
Scale score ** 4.00 (1.00) 4.00 (1.00) 4.00 (1.00) 0.140

Data were given as n (%) and d median (interquartile range).; *Chi-square test; **Kruskal Wallis test
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Considering the reasons for those who were reported that
they would not use drugs given in case of having COVID-19
infection were: fear of side effects, thinking of to take 8 tablets
at a time is dangerous, observing and thinking of using it
myself, or fear that the drug will cause permanent damage.
The reasons for those who do not intend to use drugs are in
the Graphic 4.
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BNo need (28.6%)

BBe afraid of its side effects (46.4%)

Frequency CL%)

Graphic 4. The reasons for those who do not intend to use drugs

While 51.2% of those who did not have COVID-19 infection
took vitamin supplements, 56.2% stated that they did not
believe in using prophylactic drugs (to avoid the disease).

DISCUSSION

In our study, which evaluated the use of drugs and nutritional
supplements used in the treatment of COVID-19 by people
with COVID-19 infection, the reasons for not using them, and
the opinions of those who did not have an infection about
these drugs; those who had COVID-19 infection mostly used
the drugs recommended for treatment (87.5%); although
not recommended, the drugs mostly used were Vitamin C,
antipyretic drugs and vitamin D; it was observed that 67.4%
of those who did not have COVID-19 infection stated that they
would use the drugs to be given in case of having COVID-19
infection and approximately half of them received vitamin
supplements. These results show that there is a prejudice in the
society regarding drugs for COVID-19 disease, which is a newly
described disease in our lives, but the use of drugs in case of
disease is not bad in contrast to the prejudices of people in the
disease-free group. It was observed that half of the participants
were taking medicines and vitamins for prevention and the use
of vitamins increased significantly in case of illness.

In our study, it was observed that 65.2% of the participants’
relatives had a COVID-19 infection, and 19.3% themselves. As
of 21/04/2021, there are a total of 4,384,624 cases and 36,613
patients in our country, that is, 0.05% of the society has had
COVID-19 infection. In our study, according to community
data, the frequency of people with COVID-19 infection was
higher, the reason is related to our sample, but reaching
more people with COVID-19 infection than the number of the
population was a positive situation for our study to evaluate
the drug use of these people. In our study, it was observed that

79% of the participants who had COVID-19 infection received
outpatient medication. In accordance with our study, a large
cohort that included more than 44,000 people with COVID-19
from China, showed that 81% of the people with COVID-19
have mild symptoms and not hospitalized.!"?

Currently, in our country, it is recommended to use
Hydroxychloroquine 200 mg tablet and/or Favipiravir 200
mg tablet for 5 days in asymptomatic definite COVID-19
cases where COVID-19 infection will be monitored on
an outpatient basis, and in possible/definite COVID-19
treatment with uncomplicated or mild-moderate pneumonia.
B Prophylactic anticoagulation therapy is recommended
to prevent coagulation in some COVID-19 patients.”” Apart
from this, antipyretic drugs, antibiotics and in some cases,
vitamins can be recommended. In our study, it was observed
that Favipiravir, one of the routinely recommended drugs,
was the most administered drug, followed by subcutaneous
anticoagulation drugs and Hydroxychloroquine. 87.5% of
the participants who had COVID-19 infection stated that
they used the drugs recommended for COVID-19 treatment
as described/written on them. It is noteworthy that 87%
of the participants were used regularly/as recommended
Favipiravir, which is one of the routinely recommended
drugs, and 61.5% of the Hydroxychloroquine are used
regularly/as recommended, and the frequency of use of other
recommended drugs is higher than these drugs. Among the
reasons for not using the drugs among the participants in our
study, the most common reasons were being afraid of its side
effects, not seeing it necessary, using herbal products instead
of medicines and observing oneself and using it if it deems
necessary. It is thought that infodemic may be effective in
both the frequency of drug use and the reasons why people
do not use it regularly. It is known that there is anxiety against
the disease and anxiety in the society for the treatment of
COVID-19 infection and its treatment, which is a new disease
and new information is added every day.'>' In particular, we
think that the information obtained from inaccurate sources
about the side effects of drugs and the anxiety felt against the
disease are effective in the results of our study.

Although not recommended by the physician for those with
COVID-19 infection, it has been observed that the most used
drugs are Vitamin C and antipyretic drugs, followed by vitamin
D and antibiotics. As a result, for antipyretic and antibiotics,
people could not go to the health center due to the need to be
isolated at home after being diagnosed with infection, and they
may have taken medication according to their own knowledge
of their symptoms. For antipyretics, it was recommended to
patients with COVID-19 to use antipyretics in case of fever
by health professions.'™ A healthy immune system is very
important in preventing viral infections, and vitamins such
as A, C, D and E and minerals such as zinc, copper, selenium,
and iron are known to play an important role in maintaining
a healthy immune response.'® In addition, since there is no
currently approved drug for the treatment of COVID-19, any
potential therapeutic that can reduce the severity of the disease
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becomes important for both the prescribing physicians and
the public.'” In our study, it is an expected result that people
with COVID-19 infection used vitamins by their own decisions
to improve the course of the disease. Vitamin usage rates of
participants with COVID-19 infection and the comparison of
these rates according to pre-illness (38.4%), iliness period (75%)
and post-illness (45.4%) and the usage rates of those who did
not have COVID-19 infection (51.2%), the effects of this situation
can be seen. According to the distribution, it is noteworthy that
the most frequent vitamin supplements were taken during
the illness period, and the frequency of use increased after the
illness compared to the pre-ill period.

In the study, when the factors affecting the participants' use of
drugs as suggested was seen that those have children under
18 years of age, those have chronic diseases and regular drug
users used much more regularly and frequently. Chronic
diseases are in the first place among the risk factors that
increase mortality rates in the COVID-19 epidemic all over the
world™ it is thought that this risk may be one of the most
important reasons for those with chronic diseases and regular
drug users to use the drugs recommended for COVID-19
infection more regularly and frequently than others. It was
thought that those with children under the age of 18 may
have acted more sensitive on this issue due to the unclear
course of this disease in children,?"?? and the lack of a drug
administered to children yet.

In our study, the opinions of those who did not have COVID-19
infection about the drugs to be given by the Ministry of
Health/doctors were also evaluated. 32.6% of these people
stated that they would not use the medications given in case
of having COVID-19 infection. When these people were asked
the reasons, they most frequently stated that they were afraid
of the side effects of the drug, drinking 8 tablets at a time
was dangerous, observing and thinking about using it myself
or fear that the drug would cause permanent damage. It is
noteworthy that these people who think that the COVID-19
infection drugs do not prevent the progression of the disease,
do not reduce the contagiousness, and reduce the complaints/
symptoms. Again, these results are thought to have negative
effects of infodemic.’??

In addition to many reviews or publications about the effects
of drugs related to COVID-19 infection in the literature,™ no
study has been found that affects the perceptions and usage
of these drugs in the society. In this context, we think that our
study will make a significant contribution to the literature.
Providing more accurate information on this subject and
directing the society to correct information sources should be
the first step to be taken in this regard.

Conducting our study online due to the decrease in outpatient
applications due to the pandemic and the sociodemographic
diversity of the applicants (especially age) is the most
important limitation of the study. It cannot be expected that
the segment reached in online surveys can be generalized to
the whole society.

CONCLUSION

New information is emerging day by day about the treatment
of COVID-19 disease, and this infodemic situation causes
the spread of false information about the disease and its
treatment both among the public and in scientific circles. The
results of our study also support this situation. The healthcare
system should be structured in accordance with the pandemic
conditions in order to explain the importance of the use
of medicines by healthcare workers to the infected people
more clearly, to reach the treatment (antipyretic, antibiotic,
painkiller, etc.) for their symptoms under the supervision of
the doctor, should be avoided. In addition, primary health care
workers have a lot of work in order to prevent the prejudices
of people who have not had an infection and to improve the
perception of drugs in the whole society.
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Abstract

Aim: This study aimed to determine the level of perception of insulin and
diabetes symptom management of patients with Type 2 diabetes who
received inpatient treatment in intensive care.

Material and Method: This descriptive study was conducted in the
Internal Medicine and Anesthesia Intensive Care units of a state hospital
during the period of December 01, 2020 and March 31, 2021. The sample
of the study was composed of 100 voluntary patients who used insulin.
Research data were collected via the Patient Introduction Form, Diabetes
Self-Management Questionnaire and the Insulin Treatment Appraisal Scale.
Written permission was obtained from ethics committee and patients.
The data analysis consisted of arithmetic mean, number, percentage,
Spearman's Correlation, Mann Whitney U and Kruskal Wallis tests.

Results: The average age of the patients was 44.57+14.8, 52% were female,
72% were single. The mean duration of insulin use was 2.8+1.17 years.
Patients’ Insulin Treatment Appraisal positive and negative item subscale
mean scores were 12.56+3.43 and 48.18+12.09, respectively. Patients' mean
Diabetes Self-Management Questionnaire total score was 4.07+1.74 (range:
0.62-8.75). There was a significant difference between the marital status,
education level, existence of chronic disease and complications, regular
use of insulin and Diabetes Self-Management Questionnaire and Insulin
Treatment Appraisal Scale scores.

Conclusion: Patients have a high negative perception towards insulin
use and their diabetes self-management is below the average. There was
a high level of negative correlation between patients’ negative insulin
perception and glucose management and diet control sub-dimensions of
their diabetes self-management. Accordingly, it is recommended to plan
individual or group trainings in order to raise awareness about diabetes self
management and patients’insulin treatment.

Keywords: Insulin Perceptions, Self-Management, Type 2 Diabetes Mellitus

Oz

Amag: Bu calisma ile yogun bakimda yatarak tedavi géren Tip 2 diyabet
hastalarinin instline karsi algilart ve diyabet semptom yénetim duzeyinin
belirlenmesi saglanacaktir.

Gereg ve Yontem: Tanimlayici olan bu calisma 1 Aralik 2020 ve 31 Mart 2021
tarihleri arasinda bir devlet hastanesinin Dahiliye ve Anestezi Yogun Bakim
Unitelerinde gerceklestirilmistir. Calismanin 6rneklemini insdlin kullanan 100
go6nilli hasta olusturmustur. Arastirma verileri Hasta Tanitm Formu, Insiilin
Tedavisi Degerlendirme Olcegi ve Diyabet Oz Yonetim Skalasi ile toplandi.
Arastirmanin etik kurul izni ve hastalardan yazili izin alindi. Verilerin analizi,
aritmetik ortalama, sayi, ylzde, korelasyon, Mann Whitney U ve Kruskal- Wallis
testleri kullanilarak yapildi.

Bulgular: Hastalarin yas ortalamasi 44,57+£14,8 olup, %52'si kadindir. Hastalarin
instlin kullanma yil ortalamasi 2.8+1.17 yildir. Hastalarin Diyabet Oz Yonetim
Skalasindan aldiklari toplam puan ortalamalar 4.07+1.74'ttr (0,62-8,75).
Hastalarn instlin Tedavisi Degerlendirme Olcegi pozitif ve negatif madde
alt boyutu puan ortalamalari sirasiyla 12.56+3.43; 48.18+12.09dur. Hastalarin
medeni durumu, egitim duzeyi, kronik hastalik ve komplikasyon varligi,
dizenli instlin kullanimi ile Diyabet Oz Yoénetim Skalasi ve insilin Tedavisi
Degerlendirme Olcedi puan ortalamalar arasinda anlamli bir fark oldugu
saptandi.

Sonug: insilin kullanan Tip 2 diyabetli hastalarin insilin kullanimina kars
negatif algisinin fazla oldugu ve diyabet 6z yonetimlerinin ortalamanin altinda
oldugu bulunmustur. Hastalarin negatif inslin algisi ile diyabet 6z yonetiminin
glikoz yénetimi ve diyet kontrolU alt boyutlari arasinda yUksek dizeyde negatif
iliski bulunmustur. Hastalarin diyabet 6z yonetimi ve insulin tedavisine yonelik
farkindalik olusturulmasi amaciyla bireysel veya grup egitimlerinin planlanmasi
onerilmektedir.

Anahtar Kelimeler: insilin Algisi, Oz Yonetim, Tip 2 Diyabet
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INTRODUCTION

Type 2 Diabetes Mellitus (T2DM), which accounts for
approximately 90% of all diabetics, is a metabolic syndrome
characterized by hyperglycemia as a result of insulin resistance
and impaired insulin secretion. The incidence of T2DM
is gradually increasing due to obesity and sedentary life.
According to the International Diabetes Federation Diabetes
Atlas 2019 data; the estimated number of diabetic patients
in the world is approximately 463 million and this number
will reach 700 million by 2045. Based on these data, Turkey is
expected to be among the top 10 countries with the highest
number of people with diabetes in the year 2045.1'4

When diabetes is not controlled, it causes complications in
many parts of the body, leading to frequent hospitalizations
and premature death. According to IDF (International Diabetes
Federation) data, approximately 4.2 million adults between the
ages of 20-79 died due to diabetes and its complicationsin 2019.
M The worldwide increase in diabetes mellitus and the related
complications such as hypoglycemia, diabetic ketoacidosis,
retinopathy, nephropathy, neuropathy and diabetic foot
show the importance of diabetes self-management. Self
management in diabetes includes the self-care behaviors that
ensure compliance with the use of medication, medical nutrition
therapy, and physical activity. Individuals with diabetes should
have knowledge and acquire self-care skills to ensure self-
management.” It is imperative to transform self-management
skills into a lifestyle to keep uncontrollable blood glucose, which
is the main problem in individuals with diabetes, within normal
limits and to prevent father complications.” Learning self-care
skills will facilitate their adaptation to treatment by providing
them with the skills to cope with the disease and getting more
satisfaction from life.'”)

Insulin is reported as the most effective treatment method in
the treatment of hyperglycemia.®! Studies have shown that
insulin therapy is effective in slowing down the development
and progression of chronic complications of diabetes.”'™ More
than half of patients with type 2 diabetes need insulin therapy
after 5 years. Despite the importance of insulin therapy, many
patients with type 2 diabetes are unwilling or afraid of insulin
therapy. This negative perception of insulin therapy is called
"psychological insulin resistance"!"""'? Studies have reported
that approximately 40-70% of patients with type 2 diabetes
refuse insulin therapy.''%'3 Patients may be resistant to insulin
use due to reasons such as pain, hypoglycemia, accelerated
weight gain, feelings of inadequacy and ineffectiveness
in individuals as a result of decreased independence, and
feelings of embarrassment in the community related to using
instlin.0#1el

The sooner diabetes management training is initiated,
the lower will be the rate of complications and associated
mortality. It has been observed that diabetic patients spend
their lives more comfortably, acquire self-efficacy and enjoy a
higher quality of life with successful symptom management.l'”
9 Also, the literature reports that it is necessary to evaluate the

negative and positive perceptions of individuals with T2DM
about insulin treatment before or after starting treatment.>
Evaluating the perceptions of diabetic patients will facilitate the
planning of effective interventions for symptom management
and behavioral change. This study aimed to determine the
level of diabetes symptom management of patients with T2DM
who received inpatient treatment in intensive care. In addition,
the study explored the relationship between patients’ insulin
perceptions and their diabetes self-management.

MATERIAL AND METHOD

This study was conducted in the Internal Medicine and
Anesthesia Intensive Care units of a state hospital during the
period of December 01, 2020 and March 31, 2021. The study
universe consisted of the patients hospitalized with the
diagnosis of T2DM in the mentioned clinics of the hospital
(N=150). The sample of the study was composed of 100
voluntary patients who had sufficient awareness to answer
questionnaire and scale questions and who used insulin.

Data Collection

Written consent was obtained from the patients who
volunteered to participate in the study by having them sign
the informed consent form. The patients who gave written
consent were asked to fill out the Patient Introduction Form,
Diabetes Self-Management Questionnaire (DSMQ) and Insulin
Treatment Appraisal Scale (ITAS).

Patient Introduction Form: In form has a total of 13
questions about patient’s age, gender, education level,
socioeconomic level, height, weight, the duration of insulin
use, who implemented the insulin treatment, whether the
insulin treatment was regular, the existence of any chronic
complications, existence of any other chronic diseases and
how the patient felt when diagnosed with diabetes. This form
was prepared by the researcher in line with the literature 52172

Insulin Treatment Appraisal Scale: ITAS was developed by
Snoek et al.?? and its validity and reliability study was carried
out by Surucu et al.”! in Turkey. ITAS is a 5-item Likert-type
scale with 20 items. The rating scale was designed as a Likert
type scale with the options ranging from “strongly disagree” (1
point) to “strongly agree” (5 points). The scale consists of 2 sub-
dimensions with 4 positive items (3,8,17,19) and 16 negative
items. When the scale is scored, positive items are scored in
reverse. The sum of the four positively expressed items (4-20)
provides the positive evaluation sub-dimension while the sum
of 16 negatively expressed items (16-80) provides the negative
evaluation sub-dimension. Total scale score is obtained by
adding the 16 items with negative expressions and the four
items with positive expressions after they are reversed. The
total of all the items (20 items) provides the total score (20—
100). The scale has no cut-off point. A high positive evaluation
scoreindicates a high positive appraisal towards insulin, while a
high negative evaluation score indicates a negative perception
of insulin use.>?? The internal consistency analysis of the scale
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(Cronbach's Alpha) was found to be 0.905 in our study and 0.80
in Surucu et al.®!

Diabetes Self-Management Questionnaire (DSMQ): DSMQ
was developed by Schmitt et al.”®’in 2013 and the validity
and reliability study of the scale was carried out by Eroglu and
Sabuncu in Turkey. The scale is a 4-point Likert type scale
with 16 items. The rating scale was designed as a Likert type
scale with the options ranging from “does not apply to me all”
(0 points) to “applies to me very much” (3 points). The scale
consists of 4 sub-dimensions: Glucose Management (GM),
Dietary Control (DC), Physical Activity (PA) and Healthcare Use
(HU). In DSMQ, 7 items are calculated as they are and 9 items
are calculated in reverse (Item total score obtained from the
total scale or sub-dimension) /(Maximum item total score that
can be obtained from the total scale or sub-dimension) x10)
For unanswered questions, 3 points are subtracted from the
maximum item total score that can be obtained from the total
scale or sub-dimension. A minimum of 0 and a maximum of 10
points can be obtained from the scale. If an item is omitted, it is
evaluated as -3 points. As the score gets closer to 10, diabetes
self-management increases.'”?%! Internal consistency analysis
of the scale (Cronbach's Alpha) was found 0.899 in our study
and 0.85 in Eroglu and Sabuncu.l"”!

Ethical Declarations: To ensure compliance with ethical
principles, written permission for non-interventional clinical
research was obtained from the ethics committee (12/10/2020-
90/72) and theinstitution (Number=E-44021967-605.01) where
the study was conducted. The patients who were included in
the study were informed about the study and their written
permission to participate in the study was obtained. Written
permission was obtained from authors, who conducted the
Turkish validity and reliability study to use the scale in the
study.

Data Analysis: The study data were analyzed with the SPSS
20.0 statistical program. Mean, standard deviation, number-
percentage distributions were used to evaluate the descriptive
characteristics of the patients. The Kolmogorov-Smirnov test
was used to analyze whether the data were suitable for normal
distribution. Spearman's Correlation Analysis was performed
for correlation analysis. Mann Whitney U test and Kruskal Wallis
test were used to evaluate the difference between ITAS and
DSMQ mean scores according to independent variables. P
values <0.05 were considered significant.

RESULTS

The mean age of the patients included in the study was
44.57+14.8. 52% were women, 72% were single, 47% were
primary school graduates, 52% had a chronic disease other
than T2DM, and 51% had a chronic complication related
to T2DM. The mean body mass index (BMI) of the patients
was 23.31+£3.04 kg/m2. The mean duration of insulin use
was 2.8+1.17 years (range 1-4). It was found that 71% of the
patients administered insulin on their own and 68% did not
apply insulin regularly (Table 1).

Table 1. Distribution of the participants according to their sociodemographic

and insulin usage characteristics (n=100)

n %

Age (M£SD) 44.57+14.84 (20-78)
BMI (kg/m2) (M+SD) 23.31+3.04 (17-34)
Gender

Female 52 52

Male 48 48
Marital status

Single 28 28

Married 72 72
Education level

Primary school 47 47

High school 36 36

University 17 17
Complication

Yes 51 51

No 49 49
Chronic disease

Yes 52 52

No 48 48
Administering insulin

Itself 71 71

Family 14 14

Other 15 15
Regular use of insilin

Yes 32 32

No 68 68

Insulin duration (years) (M+SD)
Note. M=Mean, SD=standard deviation, BMI= Body mass index

2.8+1.17(1-4)

Patients’ mean DSMQ total score was 4.07+1.74 (range 0.62-
8.75).Table 2 presents the mean scores of the sub-dimensions.
Patients'ITAS positive and negative item subscale mean scores
were 12.56+3.43 and 48.18+12.09, respectively (Table 2).

Table 2. Patients' DSMQ and ITAS total and sub-dimension mean scores

(n=100)

M sD Min Max

DSMQ

GM 3.62 2.63 0 10

DC 4.21 2.44 0 10

FA 4.42 2.52 0 8.89

HU 4.41 1.42 1.11 7.78

Total 4.07 1.74 0.62 8.75
ITAS

Positive 12.56 343 4 19

Negative 48.18 12.09 24 65

Note. DSMQ= Diabetes Self-Management Questionnaire, GM=Glucose Management, DC=Dietary
Control, PA=Physical Activity and HU=Healthcare Use, ITAS=Insulin Treatment Appraisal Scale,
M=Mean, SD=standard deviation

There was no significant difference between DSMQ and
ITAS total and subscale scores according to age and gender
(p>0.05). University graduate patients had higher DSMQ total
and subscale scores compared to the primary and high school
graduates (p<0.001). It was found that total DSMQ total and all
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subscale mean scores of the married patients were higherand  patients without chronic disease (p<0.001). ITAS positive item
lower ITAS negative item mean score compared to the scores  sub-dimension mean scores were found to be high while
of the single patients (p<0.001). DSMQ total and all subscale  ITAS negative item sub-dimension was found to be lower in
mean scores and ITAS positive item subscale scores of the  patients who regularly used insulin compared to those who
patients with complications were statistically significantly  did not use it regularly (p<0.001). It was found that DSMQ total
higher compared to those without complications (p<0.05). and GM, DC, HU subscale scores of patients who used insulin
Patients with chronic disease had higher DSMQ total and  regularly were higher than those who did not have regular use
all subscale and ITAS positive item scores compared to the  (p<0.001) (Table 3).

Table 3. DSMQ and ITAS Total and Sub-Dimensional Scores by Independent Variables

DSMQ
GM DM FA HU Total scale
Median MzSd Median X £Ss Median Median X £Ss X £Ss Median X £Ss
Education level
Primary school 63.16 4.5+2.42 63.86 5.23+2.05 38.09 3.33+1.75 63.26 5.01+1.24 61.24 4.56+1.48
High school 47.07 3.43+2.72 46.57 3.98+2.43 62.76 5.49+2.27 45.51 4.2+1.38 50.21 4.13+1.85
University 22.76 1.61£1.8 21.88 1.86+1.68 58.85 5.16+3.53 25.79 3.2+1.03 21.41 2.56+1.33
x2=25.364 p<0.001 x2=27.831, p<0.001 x2=18.407, p<0.001 x2=24.167, p<0.001 x2=23.631, p<0.001
Marital status
Married 60.9 4.44+2.62 61.98 5.14+£2.14 61.25 5.4%3.25 60.17 4.88+1.3 60.98 4.63+1.63
Single 23.77 1.52+1.02 20.98 1.82+1.24 46.32 4.04+2.07 25.62 3.21£0.92 23.55 2.63%+1.02
Z=-5.789, p<0.001 7=-6.421, p<0.001 Z=-2.444, p<0.001 Z=-5.544, p<0.001 Z=-5.803, p<0.001
Complication
Yes 56.71 3.8+1.98 58.69 4.75+£1.95 66.36 5.83+2.6 63.15 4.97+1.16 55.52 4.13+£1.17
No 44,04 3.43+3.18 41.98 3.64+2.78 35.26 3.07+1.52 37.34 3.83+1.44 45.28 4+2.19
Z=-2.199, P=0.028 7=-2.913, P=0.004 Z=-5.667, p<0.001 Z=-4.612, p<0.001 7=-1.769, p=0.077
Chronic disease
Yes 59.8 421424 60.88 4.98+2.08 63.03 5.53+2.69 64.1 5.02+1.74 59.3 4.41+1.46
No 40.43 2.99+2.74 39.26 3.37+£2.54 38.93 3.4+1.85 35.77 3.75+1.37 40.97 3.7+£1.95
Z=-3.361, p=0.001 Z=-3.767, p=0.004 Z=-4.390, p<0.001 Z=-5.258, p<0.001 Z=-3.163, p=0.002
Regular use of insilin
Yes 82.89 6.60+2.22 82.48 6.93%+1.46 534 4.66+2.58 66.39 5.21£1.37 80.11 5.85+1.53
No 35.26 2.22+1.3 3545 2.93%+1.63 4433 3.92+2.33 43.02 4.04+1.29 36.57 3.23+£1.06
Z=-7.716, p<0.001 Z=-7.654, p<0.001 Z=-1.544, p=0.123 Z=-3.896, p<0.001 Z=-7.015, p=<0.001
ITAS
Positive Negative Total
Median X £Ss Median X £Ss Median X £Ss
Education level
Primary school 57.72 13.43+3.65 43.29 4421+12.94 47.6 57.64+15.92
High school 43.67 11.72+3.65 554 50.72£11.43 524 62.44+14.52
University 45 11.94+0.97 60.06 53.76+6.56 54.5 65.71£7.24
x2=5.619, p=0.06 x2=5.797, p=0.055 x2=0.95, p=0.622
Marital status
Married 51.51 12.69+£3.95 43.83 45.19+12.83 46.28 57.89+£15.96
Single 47.89 12.21+£1.37 67.66 55.86+4.27 61.34 68.07+5.05
Z=-0.565, p=.572 Z=-3.695, p<0.001 Z=-2.332, p=0.02
Complication
Yes 66.82 14.53+3.02 50.29 47.31£12.27 55.63 61.84+14.87
No 33.51 10.51£2.51 50.71 49.08+11.96 45.16 59.59+14.2
Z=-5.79, p<0.001 Z=-0.073, p=0.942 Z=-1.804, p=0.071
Chronic disease
Yes 60.74 13.81£3.69 47.47 45.92+12.96 51.8 59.73£16.09
No 3941 11.21£2.53 53.78 50.63+£10.67 49.09 61.83+£12.67
Z=-3.706, p<0.001 Z=-1.088, p=0.276 Z=-0.466, p=0.641
Regular use of insilin
Yes 30.22 9.88+2.93 16.5 31.69+3.86 16.5 41.56+5.98
No 60.04 13.82+2.89 66.5 55.94+4.25 66.5 69.76+6.04
7=-4.838, p=<0.001 7=-8.052, p=<0.001 7=-8.046, p=<0.001

Note. DSMQ= Diabetes Self-Management Questionnaire, GM=Glucose Management, DC=Dietary Control, PA=Physical Activity and HU=Healthcare Use, ITAS=Insulin Treatment Appraisal Scale,, M=Mean,
SD=standard deviation, Z=Mann-Whitney U Testi, x2= Kruskal-Wallis
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The relationship between patients’ DSMQ sub-dimensions
and ITAS positive and negative item sub-dimensions was
evaluated with Spearman’s Correlation Analysis. A weak
positive significant relationship was found between the
GM, DC, FA sub-dimensions and the ITAS positive item sub-
dimension (p<0.005). A strong negative significant correlation
was found between the GM, DC sub-dimension and the ITAS
positive item sub-dimension (p<0.005) (Table 4).

Table 4. Correlation between DSMQ and ITAS

ITAS
DSMQ Positive Negative
r p r p
GM 0.394** p<0.001 -0.709** p<0.001
DC 0.322** .001 -0.723** p<0.001
FA 0.29** .003 -0.17 .866
HU 0.051 616 -0.23 .021

Note. DSMQ= Diabetes Self-Management Questionnaire, GM=Glucose Management, DC=Dietary
Control, PA=Physical Activity and HU=Healthcare Use, ITAS=Insulin Treatment Appraisal Scale, **
Correlation is significant at the 0.01 level

DISCUSSION

Type 2 Diabetes Mellitus, one of the most common types of
diabetes in society, usually occurs after the age of 40 and its
incidence increases with aging. The disease is reported to
be more common among women in developing countries
while there is no difference in the rate of incidence in terms of
gender in developed countries.>?? |n this study, the mean age
of the patients was 44.57+14.8 and 52% of them were women.
National and international studies in the field report the mean
age of the patients as over 50 with varying ratios for men and
women.P82021.232528] |n this study, the mean age was found
to somewhat younger compared to the literature. T2DM is
more prevalent when accompanied by obesity. Prevalence of
diabetes in obese people is at least twice as high compared to
non-obese people.?*?® The patients in this study were in the
normal weight category with an average BMI of 23. Previous
studies demonstrated that diabetic patients are generally in
the category of slightly overweight and obese 517202226 The
mean BMI may be lower in this study compared to other
studies in the literature due to the young age of the patients.

Diabetesmanagementisbasedonthe patient'sself-assessment
of diabetes care outcomes. Diabetes management includes
nutritional therapy, regular exercise, blood glucose control,
medication and education management and compliance with
these parameters.?'724 |n this study, patients’ mean DSMQ
score was found to be 4.07+1.74. Accordingly, these patients’
diabetes self- efficacy was below the average. dabetes self-
management was found to be below the intermediate level.
When the literature is reviewed, it is seen that there are studies
supporting our study results.?*?) Another important point in
diabetes management is the compliance of the patients with
the treatment plan that includes diet, exercise and medical
applications.B%*" In this study, patients’ self-management
in regards to glucose management, diet control, physical

activity and the use of health services was also found to be
low. Previous studies in the field determined that 50%, 71.7%,
and 37% of the patients complied with their treatment.%32
Other national studies reported that patients had a low rate
of exercise, did not pay attention to their diet, had a low rate
for visiting the doctor and had high rates of experiencing
hyperglycemia or hypoglycemia.?>31

In type 2 diabetes, insulin treatment starts in cases
where acute and chronic complications occur, glycemic
control is impaired due to various reasons, and glycosuria
accompanies hyperglycemia.®¥ Insulin treatment is initiated
in approximately half of the patients with type 2 diabetes in
approximately 5 years after the diagnosis.® In this study, the
mean duration of insulin use was found to be approximately
3 years. In Holmes eat al.?® and Snoek et al.??, the mean
duration for starting insulin treatment was found to be
4.1 and 5.3 years, respectively. Although it is known that
approximately half of the diabetes patients in the world
need insulin treatment, it is argued that the patients do not
take insulin in sufficient amounts.>? In this study, patients’
positive perception towards insulin treatment was moderate.
While there are other studies in literature that identified lower
positive perception scores than this study,>® there are also
other studies with similar or higher positive perception scores.
12026271 |n addition, as a result of our study, it can be argued that
patients’ negative perception towards insulin treatment was
high. Negative insulin assessment is common among T2DM
adults.”? It is seen that there are studies in the literature that
support our study results. However, unlike our study, Ozden
et al (2019) found lower negative perception scores (17.4)
towards insulin.B4

Self-efficacy is a significant predictor of negative insulin
treatment perception in patients with type 2 diabetes.
B This study also found a highly significant negative
correlation between the GM and DC sub-dimensions of
the diabetes self-management scale and negative insulin
perception. Accordingly, it is concluded that the negative
insulin perception is high in patients with high GM and DC
management in diabetes. Similarly, Holmes et al.* and
Surlict and Samancioglu® also determined that those with
more negative insulin appraisals had a decrease in diabetes
self-efficacy.

Acute or long-term complications can be observed in
diabetes as a result of uncontrolled blood glucose levels. Half
of the patients (51%) in this study reported having a chronic
complication. In other studies, it is seen that the rates of
complications related to diabetes are similar.>#172% Preventing
possible diabetes complications is crucial to reduce the burden
on the people and the community.'*! Hence, individuals with
diabetes need to acquire self-management skills.?* In our
study, it was determined that patients with complications
had better self-efficacy and positive perception towards
insulin. It is known that the incidence of complications is high
in people with poor diabetes self-management and insulin
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perception.l'7262 However, this result of our study shows that
individuals with complications may have gained more self-
efficacy and created a better perception for the management
of complications. Unlike our study, in the study of Yanik and
Erol,® no statistical significance was found between the
presence of chronic complications and the level of self-efficacy
for diabetes. In our study, it was also found that those with
different chronic diseases have better self-management and
perception of insulin. A chronic disease other than diabetes
increases the risk of complications.?® These individuals may
have gained better self-management to reduce the risk of
complications.

As the level of education raises awareness, patients
focus more on the symptoms of their iliness. In addition,
their belief that they can cope with their diseases with
appropriate treatment and disease control is increasing.
B33 Therefore, patients with a higher education level can be
expected to have a higher self-efficacy. In the literature,
there are studies reporting that diabetes self-efficacy
increases as the education level of individuals increases.2°3¢
The finding in our study, unlike the literature, is that patients
with higher education levels have lower diabetes self-
efficacy. This finding shows that, contrary to expectations,
people's belief that they can manage their illness well is
not related to education level. In addition, it is thought that
some sociodemographic and clinical characteristics such as
diabetes duration and education about diabetes also affect
this relationship.

The primary helpers of people with diabetes in diabetes
management are their families and relatives.?** In our
study, it was found that married patients have higher self-
management and lower negative perception towards
insulin. This finding shows the importance of family support
on diabetes management and insulin perception, which is
also mentioned in the literature.®®3* However, unlike our
study, Suricli and Samancioglu (2018) determined that
living alone reduces negative perception towards insulin
therapy.® Also, there are studies reporting that marital status
is not effective in terms of diabetes management and insulin
perception, 252629361

It has been reported that patients who use insulin regularly
have high positive perceptions of insulin treatment and have
low negative perceptions as well as high levels of diabetes
self-management. Effective diabetes management requires
behavioral adaptation. Individuals’ level of compliance to
treatment and their attitudes towards diabetes are two factors
that affect each other positively.2® This study determined
that patients using insulin regularly, that is, adapting to
insulin treatment, increased their positive evaluation of
insulin, decreased their negative evaluation and that attitude
positively affected their self-care. Therefore, awareness should
be raised about the regular use of insulin in individuals with
diabetes through education, etc.,, and patients should be
encouraged to use insulin regularly.

CONCLUSION

Our study results show that patients' diabetes self-
management or perception of insilin is low. Nurses can
contribute to the participation of patients using insulin
in diabetes management and to create a positive insulin
perception. For this, it can be suggested that the continuity
of patient and nurse interaction and that nurses use their
trainer and consultancy roles effectively. In addition, our study
revealed that patients with diabetes-related complications
and another chronic disease have poor self-management and
insulin perception. Therefore, planned and regular training on
disease management is needed especially for these patient
groups. It may be suggested that the education be continued
with home visits after discharge. It is recommended to
conduct long-term follow-up studies with larger samples
in order to determine the effect of planned training on self-
management. In addition, it is recommended to replicate the
study in diabetic individuals receiving treatment in services
and outpatient clinics. Also, different studies can be conducted
with samples comprised of Type 1 diabetes patients.
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Abstract

Aim: Joint hypermobility is a term used to describe an excessive
range of joint motion. Joint hypermobility can be symptomatic or
not. The present study aimed primarily to define the prevalence
of joint hypermobility in healthy schoolchildren, and secondly,
to determine the relationship between hypermobility and pain,
physical activity, joint injury, quality of life, and balance.

Material and Method: In this cross-sectional study, the joints of
737 schoolchildren, aged 8 to 15 years, were examined according
to the Beighton score (BS). Generalized joint hypermobility was
defined by using a cut-off point of >6 joints. The participants with
a BS between 1 and 5 were accepted as localized hypermobile. If
the Beighton score was 0, the participants were accepted as non-
hypermobile. Participants were evaluated using questionnaires or
tests for pain, balance, physical activity, and quality of life.

Results: The 350 (47.5%) males and 387 (52.5%) females had a
mean age of 11.47 + 1.3 (8-15) years. The prevalence of generalized
hypermobility was 13.4%, and we observed localized hypermobility
in 65.9% of children and non-hypermobility in 20.6% of children.
The most common pain localizations in children were neck
(15.9%), lower back (13.7%), upper back (10.6%), shoulders (10.2%),
and knees (7.9%). There was no association between pain and
hypermobility in children aged 8 to 15 years.

Conclusion: The generalized joint hypermobility group was
younger, shorter, and thinner than other groups. Additionally, we
observed that hypermobility did not make a difference in terms of
pain, quality of life, physical capacity, and balance in school-age
Turkish children.

Keywords: Balance, injury, joint hypermobility, pain, quality of life,
physical activity

Oz

Amag: Eklem hipermobilitesi, asirt eklem hareket araligini tanimlamak
icin kullanilan bir terimdir ve semptomatik olabilir. Bu ¢calisma dncelikle
saghkli okul c¢ocuklarinda eklem hipermobilitesinin  prevalansini
belirlemeyi ve ikinci olarak hipermobilite ile agr, fiziksel aktivite, eklem
yaralanmasi, yasam kalitesi ve denge arasindaki iliskiyi belirlemeyi
amaclamistir.

Gere¢ ve Yontem: Bu kesitsel calismada, 8-15 yaslari arasindaki 737
okul cocugunun eklemleri hipermibilite agisindan Beighton skoruna
gore incelendi. Beighton skoru 6 eklem ve Uzeri ise jeneralize eklem
hipermobilitesi, 1 ile 5 arasinda ise lokalize eklem hipermobilitesi, puan
0 ise hipermobil olmayan olarak kabul edildi. Katiimcilar agri, denge,
fiziksel aktivite ve yasam kalitesi icin anketler veya testler kullanilarak
degerlendirildi.

Bulgular: Katilimcilarin 350'si (%47,5) erkek, 387'si (%52,5) kadin ve
ortalama yaslari 11,47 £ 1,3 (8-15) yildi. Jeneralize eklem hipermobilite
prevalansi %13,4 idi. Cocuklarin %65,9'unda lokalize hipermobilite ve
%20,6'sinda hipermobilite olmadigini gézlemledik. Cocuklarda en
sik agr lokalizasyonlar boyun (%15,9), bel (9%13,7), Ust sirt (%10,6),
omuzlar (%10,2) ve dizler (%7,9) idi. 8-15 yas arasi cocuklarda agri ve
hipermobilite arasinda anlamli bir iliski yoktu.

Sonug: Jeneralize eklem hipermobilitesi olan ¢ocuklar diger gruplara
gore daha geng, daha kisa ve daha inceydi. Ayrica okul ¢agindaki
Turk ¢ocuklarinda hipermobilite varliginin agri, yasam kalitesi, fiziksel
kapasite ve denge acisindan fark yaratmadigini gézlemledik.

Anahtar Kelimeler: Denge, yaralanma, eklem hipermobilitesi, agri,
yasam kalitesi, fiziksel aktivite
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INTRODUCTION

Joint hypermobility (JH) is used to describe an excessive range
of joint motion. JH across multiple joints is termed generalized
joint hypermobility (GJH). Although GJH is usually isolated and
asymptomatic, it can be a part of syndromic diseases (heritable
disorders of connective tissue such as Ehlers-Danlos syndromes
(EDS), Marfan syndrome, and Osteogenesis imperfecta), and
can be symptomatic with pain. Before 2017, the recommended
terminologies for symptomatic and/or syndromic GJH were
similar and there was a lack of globally accepted description
or nomenclature for joint hypermobility" In 2017, the
International Consortium on EDS recommended using
“hypermobility spectrum disorder” (HSD) for symptomatic,
non-syndromic JH.2¥ The symptomatic JH included single,
localized or generalized subtypes. Joint hypermobility without
musculoskeletal symptoms was termed asymptomatic GJH.

The Beighton score (BS) is a valid scale to identify JH in children
and is calculated through 5 movements and 9 points.

In recent studies, the prevalence of GJH in children was reported
between 7% and 36%. The discrepancy of outcomes might be
a result of differences in study design; such as the threshold of
BS, age of study groups, characteristics of study populations
(healthy children, athletes, dancers, or symptomatic cases), and
ethnicities. Therefore, the rates of GJH in children are seen as
highly variable.

In addition, patients with HSD may present with chronic
musculoskeletal pain (MSP), soft tissue injuries, fatigue,
decrease in physical capacity, balance, proprioception, and
problems with motor development.” On the other hand, these
hypermobile people may have an advantage in some activities
like dancing, gymnastics.”!

In the present study, we aim primarily to define the prevalence
of JH in Turkish schoolchildren, and to classify the children as
non-hypermobile (BS=0), localize hypermobile (BS=1-5), and
generalized hypermobile (BS=6-9). A second aim is to evaluate
these three groups in terms of hypermobility-related conditions
such as MSP, physical activity, joint injury, quality of life, and
balance in healthy schoolchildren.

MATERIAL AND METHOD

Study Group and Design

This cross-sectional study took place in Denizli, a city westward
of Turkey. Initially, the document describing the study was
shared with directors of schools and the Ministry of Education
for permission. After approving the study, a written consent
form and a letter that included information about JH, and
the study design were sent to parents or legal guardians of
1100 students. Participation in this study was optional, and
children with chronic diseases or without signed consent
forms were excluded. The study included 737 school children,
aged 8 to 15 years, from four different schools. The clinical
research ethics committee of Pamukkale University, Faculty of
Medicine (decision date, 03/05/2016) approved this study and

all procedures were conducted according to the Declaration of
Helsinki.

Clinic features and screening tests
1. Demographic and anthropometric parameters

Age, gender, weight, and height of participants were
collected and the body mass index (BMI) was calculated.
Children were categorized according to BMI, as underweight,
normal weight, overweight and obese.

2. The screening of generalized joint hypermobility

Joint hypermobility was evaluated using the BS.”! The
BS includes 5 movements and ranges from 0 to 9 points.
Four movements are calculated for the left and right sides
separately (Figure 1). The BS has a high inter-researcher
reproducibility in adults and children. It is a well-known,
commonly used, valuable, and reliable scale of JHin children.
58 Ten pairs of qualified physiotherapists measured the
joint angles with a goniometer. There is no fully accepted
cut-off value of BS in children; we calculated the prevalence
of GJH according to threshold 4, 5, and 6. However, GJH was
defined using a cut-off point of >6 joints in this study. The
participants with a BS between 1 and 5 were accepted as
localized hypermobile (LJH). If the BS was 0, the participants
were accepted as non-hypermobile (NH).

3. The screening of musculoskeletal pain and injury during

daily life and physical activity
2 A S S
IRl L\l

Little fingers! | Thumbs? Elbows? Knees* Trunk®
2 points 2 points 2 points 2 points 1 points

1. Passive dorsiflexion of the little fingers over 90° (bilateral)

. Passive apposition of the thumbs to the anterior of the forearm (bilateral)

. Hyperextension of the elbows over 10° (bilateral)

. Hyperextension of the knee over 10° (bilateral)

v AW N

. Anterior flexion of the trunk without bending knees and the palms flat on the floor

Figure 1. The 9-point maneuvers of Beighton score for diagnosis joint
hypermobility

A questionnaire was designed to investigate MSP in
schoolchildren. A visual analogue scale (VAS) and a
diagram of body parts were used to define the intensity
and location of the pain. Five physiotherapists asked the
following questions to the participants one by one.

« Have you ever suffered from musculoskeletal pain during
your daily life (MSP-DL) in the last month?
- If yes, show the painful areas on the body diagram.
- Give a number for your pain severity in daily life between

0-10. (VAS-DL)

« Have you ever suffered from musculoskeletal pain during
or after physical activity (MSP-PA) in the last month
without injury and trauma?
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- If yes, show the painful areas on the body diagram.

- Give a number for your pain severity after physical activity
between 0-10. (VAS-PA)

« Have you ever suffered from musculoskeletal injuries?
- If yes, show the injury areas on the body diagram.
4. The screening of hypermobility related conditions

The NH, LJH, and GJH groups were evaluated for physical
activity, quality of life, and balance using the physical activity
questionnaire for older children (PAQ-C), Paediatric Quality
of Life Inventory 4.0 (PedsQL 4.0), Flamingo Balance Test
(FBT).The experienced physiotherapists ensured the correct
filling of the questionnaires and evaluated FBT carefully. The
validity and reliability of PAQ-C and PedsQL 4.0 tests were
shown in Turkish children.®'?

« PAQ-Ciis a set of questions that focus on physical activities
(sport, dance, game) and their frequency in a week."! The
replies to questions are evaluated according to a 5-point
score (1 point = no activity, 5 points = 7 times or more) and
higher points indicate a greater rate of physical activity.

« PedsQL 4.0 is a self-reported questionnaire that includes 4
parts, and 23 items. It determines the physical, emotional,
social, and school life of children.'? The range of scores
is between 0 and 100 where higher scores indicate better
quality of life.

« FBT is a static balance test used in children.™ The children
were asked to stand barefoot on a balance board with one
leg for 60 seconds. The dimensions of the board were 50
c¢m in length, 4 cm in height, and 3 ¢cm in width. The test
score was the number of floor touches with a free foot for
60 seconds. A higher score indicated poor static balance.

Statistical Analysis

Data of the present study were assessed using SPSS (Version
22.0). In this study, 850 participants must provide 90% power
and 95% confidence level even in a weak correlation between
the parameters (r=0.1).

The quantitative variables were evaluated using the
Kolmogorov-Smirnov test, detrended Normal Q-Q Plot, and
histogram to define whether they were normally distributed.
Normally distributed data were expressed as mean, standard
deviation (SD). Non-normally distributed data were presented
median, minimum, and maximum. The categorical data were
expressed in count and percentage.

Parametric tests (Student -t, ANOVA tests) were used to
compare normally distributed independent quantitative
variables.Ifaparametrictestwasnotprovided for quantitative
parameters, the Mann-Whitney U test or Kruskal Wallis
Variance Analysis were used to compare the independent
groups. Differences between categorical data were analysed
using the Chi-square test. In addition, relationships between
variables were evaluated by Spearman or Pearson correlation
tests. P values <.05 with a 95% confidence interval were
considered significant.

RESULTS

The Demographic Parameters, Hypermobility, and
Hypermobility Related Conditions

1.

Demographic Parameters

The 350 (47.5%) males and 387 (52.5%) females had a
mean age of 11.47 + 1.3 (8-15) years. The median values
of all participants in weight, height, and BMI were 43 (23-
109) kg, 151 (126-185) cm, (11.89-36) kg/m2, respectively.
According to BMI, the participants were 46.7%
underweight, 45.6% normal weight, 6.5% overweight, and
1.2% obese.

There was no significant difference between girls and boys
in parameters of age, weight, height, and BMI (Table 1).

The Beighton Score and Generalized Joint Hypermobility

Out of 737 children, 20.6% had a BS of 0 (no hypermobile
joint) and 0.9% of children had a BS of 9. The mean BS
was 2.74+2.19 (0-9). The frequency and distribution of
BS in girls and boys are shown in Figure 2. There was a
significant difference between girls and boys (p=0.0001)
(Table 1).

The prevalence of GJH in different thresholds was defined
as 34.1% according to a cut-off of >4, 19.7% according
to a cut-off of =5, and 13.4% according to a cut-off of >6.
There was no significant sex difference in the three groups
(Table 1).

By using the new terminology of the 2017 International
Consortium on EDS, we observed GJH in 13.4% of children
(BS: 6-9), LJH in 65.9% of children (BS: 1-5), and NH in
20.6% of children. In the NH group, the prevalence of boys
was significantly higher than girls (p=0.004) (Table 1).
However, there was no significant difference in the gender
parameter between LJH and GJH (Table 1).

Musculoskeletal Pain and injury

Out of 737 participants, 33.4% had MSP-DL and 39.9% had
MSP-PA. The mean severity score of MSP was 1.11+1.89
during DL and 1.29+2.02 after PA.

The most common localizations of MSP were neck (15.9%),
lower back (13.7%), upper back (10.6%), shoulders (10.2%),
and knees (7.9%). In the present study, the prevalence of
MSP in the upper back and shoulders were significantly
higher in girls (p=0.008, p=0.019) (Table 1).

Over half of children (N=395, 53.6%) reported joint injury.
The distribution of joint injury was ankle (N= 346, 46.9%),
finger (N= 24, 3.3%), wrist (N= 23, 3.1%), and knee (N=2,
0.3%). However, only 14.8% of children needed medical
care due to injury.

There was no significant difference between girls and boys
in parameters of MSP-DL, MSP-PA, medical care, and joint
injury (Table 1). We did not observe a significant difference
between boys and girls in the parameter of severity scores
of MSP (VAS-DL and VAS-PA) (Table 1).
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L R e R e R e e e a il Comparing Non-hypermobile, Localized Hypermobile,

medical care necessity, pain intensity, physical activity, life quality and And Generalized Hypermobile Groups
balance between girls and boys

Boys Girls p value 1. Demographic parameters of groups
Mean age (year) £SD 11.371.3 11.56+1.3 p=0.037* We observed significant differences in the demographic
Mean height (cm) £SD 151+10.48 151.2+10.11 p=0.344* features of groups in the present study.
Mean weight (kg) £SD 4561+12.9 44.45+11.53 p=0.486* Th ianif dif . ¢
Mean BMI (kg/m?)SD 1972438 1921357  p=0.069* - There were signinicant differences in parameters o
Mean BS + SD 2474219 2984216 p=0.0001* age, height, and weight between the groups (p=0.001,
GJHN (%) p=0.004, p=0.001, respectively) (Table 2).
Cut off= 4 108(14.7%)  143(19.4%) p=0.081** - There was a significant difference in BMI between the
Cut off> 6 39(5.3%) 60(8.1%) p=0.083** . e
HSD N (%) « The male/female proportions of groups were significantly
NH (BS=0) 88(25.1%)  64(165%)  p=0.004** different (p=0.008) (Table 3).
LJH (BS=1-5) 223(63.7%) 263(68%) p=0.225** 2. Musculoskeletal pain and injury
CllFlEE=G-) =BT S PO There were significant differences in MSP-DL and VAS-DL
| 0, (o) 10, = *%
MSP-DL N (%) 107(30.6%)  139(35.9%) p=0.124 parameters between the groups.
MSP-PA N (%) 131(37.4%)  163(42.1%) p=0.194** ) o
Mean VAS of MSP +SD 14186 1214192 0.089" - The rate of MSP-DL in the GJH group was significantly
during daily life - s =5 lower than the NH and LJH groups (p=0.039) (Table 3).
Ei= . . o
Q"ff:,”p‘(g‘,iig,“ﬁﬁﬂv—ifyD 1.23£2.1 1.34£2 p=0.209* « The VAS-DL in the GJH group was significantly lower than
Eaiin lereaide that of the LJH group (p=0.03) (Table 2).
Neck N (%) 48(13.7%) 69(17.8%) p=0.127%* - There was no difference between the groups in the
Upper back N (%) 26(7.4%) 52(13.4%)  p=0.008** presence of MSP-PA, joint injury, and necessity of medical
Lower back N (%) 47(13.4%) 54(14%) p=0.621%** care (Table 3).
Shoulders N (%) 26(7.4%) 49(12.7%) p=0.019**
Knees N (%) 23(6.6%) 35(9.0%) p=0.213%*
Joint injury N (%) 192(54.9%) 203(52.5%) p=0.514** 2 a00
Medical care N (%) 56(16%) 53(13.7%) p=0.379** § 700
Mean PAQ-C score +SD 27.72+7.1 25.14+7.3 p=0.0001* £ ggg
PedsQL4.0 g 400
. _ * o 300
Mean phy5|.cal +SD 84.96+13.45 81.2+14.96 p—0.000‘i £ 200 -I P -I -| -l ._' ._' —
Mean emotional 5D 771341865  7483£1972  p=0.142 £ P~ ' SP o> > - - =
Mean social +£SD 88.97+£15.08  90.42+13.94 p=0.162* z o 1 5 3 2 5 6 7 3 9 Total
Mean school £SD 80.29£16.04  81.58+15.31 p=0.332* WBoys 8 40 80 34 48 21 18 12 6 3 350
Mean FBT +SD 30.1948.99  29.12+9.85 p=0.118* mGirls 64 27 %0 63 58 25 35 12 9 4 3%
BMI- Body mass index, GJH-Generalized joint hypermobility, SD- Standard Deviation, HSD- Total 152 67 170 97 106 46 53 24 15 7 737
Hypermobility spectrum disorders, NH-Not hypermobile, LJH-Localized joint hypermobility, VAS- Beighton Score
Visgql analogye sc;;le, MSP-MusconskeIetaI pain, DLl- Dgily Iifg, PA- Rhysical activity, PAQC-Phy;icaI
E;f;v,:?éc}gff tg?gf;fdf::doggi}gﬁfm:ﬁgsﬁk{tr:‘:i'a?;?ff Ic'tﬁ’,(;;t'gfelq‘é;" Cerg O FAETTS Figure 2. The distribution of Beighton score in boys, girls and all participants

Table 2: Comparison of the demographic characteristics, pain intensity, physical activity, life quality and balance between non-hypermobile, localized

hypermobile and generalized hypermobile groups

i (N=1 52‘:0.6%) (N=4sléj,|;5.9°/o) (N=9§,JP3.4°/0) ERalus vy o B
Mean age (year) 5D 11.57+1.21 11.54+1.3 10.98+1.35 0.001* 0.568 0.001 0.001
Mean height (cm) £SD 152.74+£11.01 151.24+9.76 147.88+11.04 0.004* 0.887 0.004 0.011
Mean weight (kg) £SD 47.24+11.69 44.89+12.11 42,09+12.86 0.001* 0.053 0.000 0.041
Mean BMI (kg/m?)+SD 20.02+3.36 19.38+3.75 18.89+3.77 0.006* 0.026 0.008 0.568
Mean VAS-DL+SD 1.02+1.66 1.22+2.01 0.72+1.6 0.037* 0.582 0.216 0.030
Mean VAS-PA+SD 1.41+2.06 1.28+2.03 1.16+1.93 0.661* NP NP NP
Mean PAQ-C score +SD 26.15+6.5 26.26+7.6 27.25+7.02 0.360* NP NP NP
PedsQL 4.0
Mean physical 5D 84.11+£12.77 82.28+15.07 84.69+13 0.276% NP NP NP
Mean emotional +SD 75.89+18.08 75.76£19.85 76.77+18.02 0.914* NP NP NP
Mean social 5D 88.0.5+15.94 90.04+14.02 90.82+14.47 0.236* NP NP NP
Mean school +SD 80.3+14.74 80.78+16.15 82.88+14.55 0.366* NP NP NP
Mean FBT+SD 31.84+£10.28 29.24+9.03 28.37+£9.76 0.020* 0.033 0.052 0.523

NH-Not hypermobile, LJH-Localized joint hypermobility, GJH-Generalize joint hypermobility, VAS-Visual analogue scale, DL- Daily life, PA- Physical activity, PAQC-Physical activity questionnaire for older children,
PedsQL- Pediatric Quality of Life Inventory 4.0, FBT-Flamingo Balance Test, NP-Not performed, SD-Standard Deviation, *Kruskal Wallis Test, p< 0.05 statistically significant
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Table 3: Comparison of the gender, MSP, joint injury and medical care necessity between non-hypermobile, localized hypermobile and generalized

hypermobile groups

LJH GJH

Characteristics (N=152, 20.6%) (N=486, 65.9%) (N=99, 13.4%) pValue
Sex
Boys N (%) 88a (57.9%) 223b (45.9%) 39b (39.4%) p=0.008*
Girls N (%) 64a (42.1%) 263b (54.1%) 60b (60.6%) p=0.008*
MSP-DL N (%) 52a (34.2%) 172a (35.4%) 22b (22.2%) p=0.039*
MSP-PA N (%) 63a (41.4%) 194a (39.9%) 37a (37.4%) p=0.812*
Pain location
Neck N (%) 30(19.7%) 81 (16.7%) 6 (6.1%) p=0.011*
Upper back N (%) 19 (12.5%) 52 (10.7%) 7 (7.1%) p=0.389*
Lower back N (%) 27 (17.8%) 65 (13.4%) 9(9.1%) p=0.348*
Shoulders N (%) 13 (8.6%) 56 (11.5%) 6 (6.1%) p=0.198*
Knees N (%) 11 (7.2%) 39 (8%) 8(8.1%) p=0.948*
Joint injury N (%) 88a (57.9%) 254a (52.3%) 53a (53.5%) p=0.478*
Medical care N (%) 21a(13.8%) 70a (14.4%) 18a (18.2%) p=0.584*

NH-Not hypermobile, LJH-Localized joint hypermobility, GJH-Generalize joint hypermobility, MSP-Musculoskeletal pain, DL- Daily life, PA- Physical activity, *Pearson Chi-Square, p< 0.05 statistically significant

- There was no significant difference in the location rate of
MSP between the NH, LJH, and GJH groups (Table 3).

3. Physical activity, quality of life, and balance

The NH, LJH, and GJH groups were compared to each other
for physical activity, quality of life, and balance.

«In the present study, no significant difference was
observed in the capacity of physical activity, quality of
physical, emotional, social, and school life between the
groups (Table 2).

- There was a significant difference in the balance
parameter between the groups. The NH group had a
significantly higher score in FBT (p=0.033) (Table 2).

Comparing Symptomatic and Non-symptomatic
Generalized Hypermobile Groups

Thegeneralized hypermobile group was subdivided, according
to whether the children had MSP during DL and after PA in last
month, into symptomatic and non-symptomatic. We found
out no significant differences in demographic features such as
age, weight, height, BMI, and gender between the subgroups
in the present study.

DISCUSSION

The present study evaluated hypermobility in Turkish
children and defined the frequency of joint hypermobility
according to the 2017 new nomenclature of the International
Consortium on EDS. It supplemented the information about
the relationship between GJH and MSP, physical capacity,
balance, and quality of life in healthy schoolchildren.

In this study, the GJH group was significantly younger,
shorter, and thinner than the NH and LJH groups. The mean
BS was significantly higher in girls than boys. However, in the
GJH group, there was no significant difference between the
proportion of girls and boys. The rates of MSP-DL and VAS-DL
in the GJH group were significantly lower than in the NH and

LJH groups. There was no significant difference between boys
and girls in the VAS-DL and VAS-PA parameters but the rate of
MSP in the upper back and shoulders was significantly higher
in girls.

Mainly, we determined no higher MSP rate, poorer quality of
life, limited physical capacity, and decreased balance ability
in the GJH group than the NH and LJH groups in healthy
schoolchildren between 8-15 years.

The prevalence of GJH in the present study was 13.4% in
healthy schoolchildren (Cut-off>6, Age between 8-15 years).
The prevalence of GJH in other Turkish studies was between
11.7% and 18.4%. These studies evaluated hypermobility
with different cut-offs in different age groups.'*'® In
Asian countries!'”2%, the prevalence range was 10-65%, in
Europe?*! the range was 7-30%, and in other countries
(Australia, Egypt, Brazil) the prevalence range was 14.4-64.6%.
1626271 The prevalence of GJH has a broad range in children and
adolescents in these studies. It seems that race, geographical
location, age, study group (dancer, athletes, swimmer,
rheumatology outpatient, and healthy schoolchildren or
adolescents), and study design (cut-off point for BS) influence
the prevalence of GJH.

The BS is a well-known, practical procedure for determining
joint hypermobility. In the present study, the mean BS was
2.74+2.19. The mean BS was 2.47+2.19 in boys and 2.98+2.16
in girls, and the difference in the BS between girls and boys
was significant. In an Italian study, the difference in the BS was
significant between girls (median 3) and boys (median 2).2"
The mean BS in another Turkish study was 2.5.1"

The female dominance was commonly observed in the JH
studies.l1720222527.281 Qthers reported no gender difference.
1819242629 |n our study, the difference in the BS between girls
and boys was significant and the prevalence of GJH in girls
was higher than boys, but this difference was not significant.
Two Turkish studies showed significant female dominance
and another one reported no gender difference.l'*'®



Zahide Ekici Tekin, Hypermobility and pain in children

408

The other controversial issue in JH is the threshold of the
BS for determining GJH. The cut-off point of the BS was
highly variable for the diagnosis of GJH in children and
adolescents. It ranged between 4 and 7 in other studies.[4] In
this study, 6 was selected as the main cut-off point to define
GJH according to recommendations of the International
Consortium on EDS.

In recent studies, GJH was defined in the same population
according to different thresholds of the BS and these
subgroups were compared to each other. In the present study,
the prevalence of GJH was determined by 34.1% (cut-off=4),
19.7% (cut-off=5), and 13.4% (cut-off=6). The results of an
Italian study were 35.4% (cut-off=4), 22.2% (cut-off>5), and
15.1% (cut-off=6).2" A Danish study had higher hypermobility
rates and the results were 43.2% (cut-off>4), 27.9% (cut-off=5),
and 21.3% (cut-off>6).28 A study from Saudi Arabia reported
the prevalence of GJH 15.2% (cut-off>4) and 7.6% (cut-off>6).
29 An Indian study reported 58.8% (cut-off>4) and 44.4% (cut-
off>6)B% An Australian study reported 48% (cut-off>4) and
18.6 % (cut-off>6).° The results of GJH in the United Kingdom
were 19.2% (cut-off>4) and 4.2% (cut-off>6).2% There was
a great similarity between the Italian study and the present
study. Both studies evaluated GJH in the same age group, and
the geographical area of both studies was close.

Chronic MSP is another prominent issue that is commonly
investigated in hypermobile children. The relationship
was highly variable©?'283031 The studies that reported the
association between MSP and GJH were usually cross-sectional
hence the reason for MSP in hypermobility was not clear.
Therefore, we still do not know why some hypermobile children
were in pain or symptomatic while others were not. In addition,
the studies used different methods to show a relationship
between JH and MSP, such as odds ratio or comparing group
tests. In the present study, hypermobile and non-hypermobile
groups were compared to show an association between MSP
and GJH. The participants defined the severity and locations of
pain during daily life and physical activity using VAS and a body
diagram. We observed no significant difference in the rate and
severity of MSP between both groups. A previous study from
Turkey showed a relation between GJH and MSP and another
did not."*™! The Italian study that was similar to our study
showed no association.”?’ Some recent studies reported GJH
as a risk factor for MSP16283031 Sohrbeck-Nohr et al.”® stated
that GJH contributed to MSP after 14 years of age. Similarly,
according to prospective follow-up results of the ALSPAC
cohort, the GJH group who had no significant MSP at 13.4 years
showed significant association with MSP at 17.8 years.”3" The
ages of children in our study were between 8-15 years and at
these ages, the GJH group was as symptomatic as the LJH and
NH groups. However, if JH continued in older ages, it would be
frequently symptomatic and cause MSP.

Tobias et al.*" reported the pain sites: the spine (lower back
16.1%, upper back 8.9%, and neck 8.6%), shoulder (9.5%),
knee (8.8%), and ankle/foot (6.8%) in 17.8 years. In the present
study, the locations of pain were neck (15.9%), lower back

(13.7%), upper back (10.6%), shoulders (10.2%), knees (7.9%),
and ankle (6.5%) in 11.5 years. The distribution of pain location
in both studies was parallel, but the mean age of the study
population and the relation between GJH and MSP was not
identical. At an older age, we also observe the painful effect of
GJH on our participants.

In this study, the overall self-reported joint injury rate was
53.6% and the distribution of joint injury was ankle (46.9%),
finger (3.3%), wrist (3.1%), and knee (0.3%). There was no
significant difference in joint injury between boys and girls, and
HSD subgroups. Seckin et al."reported the joint sprain (7.4%)
as the most common injury in a Turkish study group, and there
was a significant difference between boys and girls. Two studies
in university students (aged between 17-26 years) from the USA
reported no difference in the parameter of joint injury between
hypermobile and non-hypermobile groups.333

In the present study, we observed no difference in physical
activity, life quality, and static balance between the NH, LJH,
and GJH groups. There was no negative impact of GJH on
balance, physical capacity and, quality of physical, emotional,
social, and school life. The other studies reported that there
was no significant difference in physical function and capacity
in the NH, LJH, and GJH groups.?"%34 Two studies reported
poorer life quality in the hypermobile group due to stress
incontinence and gastrointestinal dysfunction .3

In our study, the NH group had a higher score in FBT and
poorer static balance. The LJH and GJH groups had no
difference in balance. The other studies reported that the GJH
group had no significant difference in dynamic balance, but
had significantly better static balance.[33”

The main limitation of the present study was being cross-
sectional in healthy schoolchildren, and it would have been
informative about the follow-up of this GJH group over a
longer duration, in terms of developing joint pain and other
hypermobility-associated problems.

CONCLUSION

Inthe present study, we observed no association between MSP
and GJH, and no negative influence of GJH on physical activity,
life quality, and balance. However, the study population was
young (mean age 11.47) and the study was cross-sectional.
Prospective long-term studies are necessary to understand
better the association of GJH with physical activity, life quality,
joint injury, and balance. The follow-up of children with GJH
in further studies may help to define the age of becoming
symptomatic.

Key point

Joint hypermobility tends to be non-symptomatic at early
ages because it is physiological. The well-known association
between joint hypermobility and musculoskeletal pain
appears in older ages, and long-standing prospective studies
are necessary to define the occurring time of symptomatic
hypermobility..



409

Journal of Contemporary Medicine

ETHICAL DECLARATIONS

Ethics Committee Approval: The clinical research ethics
committee of Pamukkale University, Faculty of Medicine
(decision date, 03/05/2016) approved this study.

Informed Consent: All patients signed the free and informed
consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study
has received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.

REFERENCES

1. Remvig L, Flycht L, Christensen KB, et al. Lack of consensus on tests and
criteria for generalized joint hypermobility, Ehlers-Danlos syndrome:
hypermobile type and joint hypermobility syndrome. Am J Med Genet
A 2014;164:591-6.

2. Malfait F, Francomano C, Byers P, et al. The 2017 international classification
of the Ehlers-Danlos syndromes. Am J Med Gen 2017;175:8-26.

3. Castori M, Tinkle B, Levy H, et al. A framework for the classification of joint
hypermobility and related conditions. Am J Med Gen 2017;175:148-57.

4. Scheper MC, Engelbert RH, Rameckers EA, et al. Children with generalised
joint hypermobility and musculoskeletal complaints: state of the art
on diagnostics, clinical characteristics, and treatment. Biomed Res Int
2013;121054.

5. Juul-Kristensen B, Rggind H, Jensen DV, et al. Inter-examiner
reproducibility of tests and criteria for generalized joint hypermobility
and benign joint hypermobility syndrome. Rheumatology 2007;46: 1835-
41.

6. Morris SL, O'Sullivan PB, Murray KJ, et al. Hypermobility and
Musculoskeletal Pain in Adolescents. J Pediatr 2017;181:213-21.e1.

7. Bulbena A, Durd JC, Porta M, et al. Clinical assessment of hypermobility of
joints: assembling criteria. J Rheumatol 1992;19:115-22.

8. Smits-Engelsman B, Klerks M, Kirby A. Beighton score: a valid measure for
generalized hypermobility in children. J Pediatr 2011;158:119-23.

9. Sert Z, Temel A. ilkdgretim dgrencileri icin fiziksel aktivite soru formunun
tlrk toplumuna uyarlanmasi: gecerlilik ve gtivenilirlik calismasi. DEUHYO
ED 2014;7:109-14.

10.S6nmez S, Basbakkal Z. Tirk cocuklarinin pediatrik yasam kalitesi 4.
envanterinin (PedsQL 4.) gecerlilik ve guvenirlilik calismasi. Turkiye
Klinikleri J Pediatr 2007;16:229-37.

11.Crocker PRE, Bailey DA, Faulkner RA, et al. Measuring general levels
of physical activity: preliminary evidence for the physical activity
questionnaire for older children. Med Sci Sports Exerc 1997;29:1344-49.

12.Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the
Pediatric Quality of Life Inventory version 4.0 generic core scales in
healthy and patient populations. Med Care 2001;39:800-12.

13.Adam C, KlissourasV, Ravazzolo M, et al. Euro fit: European Test of Physical
Fitness. Rome, Italy: Council of Europe, Committee for the Development
of Sport; 1988. American Diabetes Association. Type 2 Diabetes in
Children and Adolescents. Pediatrics 2000;105.

14.Seckin U, Tur BS, Yilmaz O, et al. The prevalence of joint hypermobility
among high school students. Rheumatol Int 2005;25:260-3.

15.YildinmY, Yilmaz S, Ayhan E, et al. The frequency of joint hypermobility in
healthy schoolchildren. Turk Pediatri Ars 2005;40:83-6.

16.Bozkurt S, Kayalar G, Tezel N, et al. Hypermobility Frequency in

School Children: Relationship With Idiopathic Scoliosis, Age, Sex and
Musculoskeletal Problems. Arch Rheumatol 2018;34:268-73.

17.Cheng JC, Chan PS, Hui PW. Joint laxity in children. J Pediatr
Orthop 1991;11:752-6.

18.Butt HI, Tarar SH, Choudhry MA, et al. A study of joint hypermobility
in schoolchildren of Rawalpindi/lslamabad, Pakistan: Prevalence and
symptomatic features. PIMHS 2014;8:372-5.

19.Hasija RP, Khubchandani RP, Shenoi S. Joint hypermobility in Indian
children. Clin Exp Rheumatol 2008;26:146-50.

20.Ziaee V, Moradinejad M. Joint hypermobility in the Iranian school
students. Pediatr Rheumatol 2008;6:168.

21.LeoneV, Tornese G, Zerial M, et al. Joint hypermobility and its relationship
to musculoskeletal pain in schoolchildren: a cross-sectional study. Arch
Dis Child 2009;94:627-32.

22.Clinch J, Deere K, Sayers A, et al. Epidemiology of generalized joint laxity
(hypermobility) in fourteen-year-old children from the UK: A population-
based evaluation. Arthritis Rheumatol 2011;63:2819-27.

23.Remvig L, Kimmel C, Kristensen JH, et al. Prevalence of generalized
joint hypermobility, arthralgia and motor competence in 10-year-old
schoolchildren. Intern Musculoskelet Med 2013;33:137-45.

24.Romeo DM, Lucibello S, Musto E, et al. Assessing joint hypermobility in
preschool-aged children. J Pediatr 2016;176:162-6.

25.Qvindesland A, Jénsson H. Articular hypermobility in Icelandic 12-year-
olds. Rheumatology 1999;38:1014-6.

26. El-Garf AK, Mahmoud GA, Mahgoub EH. Hypermobility among Egyptian
children: Prevalence and features. J Rheumatol 1998;25:1003-5.

27.Lamari NM, Chueire AG, Cordeiro JA. Analysis of joint mobility patterns
among preschool children. Sao Paulo Med J 2005;123:119-23.

28.Sohrbeck-Nghr O, Kristensen JH, Boyle E, et al. Generalized joint
hypermobility in childhood is a possible risk for the development of joint
pain in adolescence: a cohort study. BMC Pediatr 2014;14:302.

29.Sirajudeen MS, Waly M, Algahtani M, et al. Generalized joint hypermobility
among school-aged children in Majmaah region, Saudi Arabia. Peer)
2020;8:€9682.

30.Abujam B, Aggarwal A. Hypermobility is related with musculoskeletal
pain in Indian schoolchildren. Clin Exp Rheumatol 2014;32:610-3.

31.Tobias JH, Deere K, Palmer S, et al. Clinch J. Joint hypermobility is a
risk factor for musculoskeletal pain during adolescence: findings of a
prospective cohort study. Arthritis Rheum 2013;65:1107-15.

32.Reuter PR, Fichthorn KR. Prevalence of generalized joint hypermobility,
musculoskeletal injuries, and chronic musculoskeletal pain among
American university students. Peer) 2019;7:€7625.

33.Russek LN, Errico DM. Prevalence, injury rate and, symptom frequency in
generalized joint laxity and joint hypermobility syndrome in a "healthy"
college population. Clin Rheumatol 2016;35:1029-39.

34.Ruperto N, Malattia C, Bartoli M, et al. Functional ability and physical
and psychosocial well-being of hypermobile schoolchildren. Clin Exp
Rheumatol 2004;22:495-8.

35.Pacey V, Tofts L, Adams RD, et al. Quality of life prediction in children with
joint hypermobility syndrome. J Paediatr Child Health 2015;51:689-95.

36.Mu W, Muriello M, Clemens JL, et al. Factors affecting quality of life in
children and adolescents with hypermobile Ehlers-Danlos syndrome/
hypermobility spectrum disorders. Am J Med Genet A 2019;179:561-9.

37.Juul-Kristensen B, Kristensen JH, Frausing B, et al. Motor competence
and physical activity in 8-year-old schoolchildren with generalized joint
hypermobility. Pediatrics 2009;124:1380-7.



