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INSTRUCTIONS FOR AUTHORS

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
abbreviations can be used, such as iv, im, po, and sc.

Drugs should be referred to by their generic names, rather than
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Abstract

Objective: Triple-negative breast cancer (TNBC) is associated
with younger age, advanced stage at diagnosis, ethnicity, lower
socioeconomic status (SES), and poor prognosis. The aim of
the study was to investigate clinicopathologic features of TNBC
patients living in Southeast Anatolia, and the association between
socioeconomic and cultural factors and TNBC.

Material and Method: A total of 875 women were included in
the study. Patients’ age at diagnosis, living area (rural or urban),
SES, ethnicity (Arabic, Armenian, Kurdish, and Turkish) and
clinicopathologic features were recorded. SES of the patients was
categorized as lower and higher according to educational and
health insurance status, and household income. Patients who were
illiterate and did not have a health insurance and regular monthly
household income were grouped as lower SES. Effects of SES on
clinicopathologic features of the patients with TNBC were analyzed
using ghi-square test. The difference in survival across strata was
compared with the Log-Rank test.

Results: Ten percent of the patients (n=87) were diagnosed with
TNBC. Median age at diagnosis for patients with TNBC and non-
TNBC was 44 years (24-84) and 47 years (20-85), respectively. TNBC
rates were higher in patients < 40 years. Younger age, lower SES,
and Arabic and Kurdish ethnicities were associated with higher
rates of TNBC (P < 0.04).

Conclusion: Although the majority of the breast cancer patients
living in Southeast Anatolia were premenopausal, the rate of TNBC
among them was found lower than the general rate of western
countries. Socioeconomic and cultural factors may affect tumor
biology and prognosis of the disease in patients with TNBC. In our
study, younger age, lower SES, and ethnicity were associated with
higher rates of TNBC and worse prognosis.

Keywords: Triple-negative breast cancer, socioeconomic factors,
prognosis

Oz

Amag: Triple negatif meme kanseri (TNMK) geng yas, tani aninda ileri
evre hastalik, etnik koken, distk sosyoekonomik statl (SES) ve kotl
prognozla iliskilidir. Bu c¢alismanin amaci Guneydogu Anadoluda
yasayan triple negatif meme kanserli hastalarin klinikopatolojik
ozelliklerinin yani sira TNMK ile sosyoekonomik ve kdltrel faktorler
arasindaki iliskiyi arastirmaktir.

Gereg ve Yontem: Toplam 875 hasta calismaya dahil edildi. Hastalarin
tani anindaki yasi, klinikopatolojik &zellikleri, yasadiklan bolge
(kirsal veya kentsel), SES ve etnik kokenleri (Arap, Ermeni, Kart, Tark)
kaydedildi. Hastalarin SES', egitim duzeyi, aylk gelirleri ve saglik
glvencesi durumuna gore distk ve yiksek olmak Gzere ikiye ayrildi.
Duslk SES grubuna okur-yazar olmayan, saglik sigortasi ve duzenli
aylik geliri olmayan hastalar alindi. TNMK'li hastalarin klinikopatolojik
ozellikleri Uzerine SES'in etkisini analiz icin Ki-kare testi kullanildi. Log-
Rank testi kullanilarak sag kalim analizi yapildi.

Bulgular: Hastalarin %10'unda (n=87) TNMK tanisi mevcuttu. Medyan
tani yast TNMK olan hastalarinda 44 (24-84) ve TNMK olmayan
hastalarinda ise 47 (20-85) olarak bulundu. TNMK oranlari 40 yas ve
altindaki hastalarda daha fazlaydi. Geng yas, dustk SES ve Arap ile Kirt
etnik kokenlilerde TNMK oranlari daha yuksek bulundu (P < 0,04).

Sonug: GlUneydogu Anadolu bdélgesindeki hastalarin ¢cogunlugu
premenopozal olmasina ragmen TNMK oranlari batili tlkelerdeki
oranlardan daha dustk bulunmustur. Sosyoekonomik ve kdltdrel
faktorler TNMK olan hastalarda timor biyolojisini etkileyebilmektedir.
Geng yas, dusik SES ve etnik kdkenin daha yuksek TNMK oranlari ve
daha kéti prognozla liskili oldugu bulunmustur.

Anahtar Kelimeler: Triple negatif meme kanseri, sosyoekonomik
faktorler, prognoz
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INTRODUCTION

Triple-negative breast cancer (TNBC) is a term defining
tumors lacking estrogen receptor (ER), progesterone
receptor (PR), and human epidermal growth factor receptor
2 (HER-2), and is a rare subtype of breast cancer (BC). TNBC
is commonly seen among young women and known to have
a worse prognosis, and develops early metastasis despite
optimal treatment.! Although clinical data about TNBC is
limited in Turkey, studies performed in developed countries
have established that TNBC is more common in patients
with younger age and advanced stage at diagnosis, and is
also related to race/ethnicity, lower socioeconomic status
(SES), and poorer survival outcomes.™

In addition to environmental factors and lifestyle,
socioeconomic cultural factors (SECFs) may also affect the
frequency of TNBC and the prognosis of the disease.™ While
the effects of these factors on TNBC are well established
in western countries, to our knowledge, there is no study
investigating this subject in Turkey.

In our study, clinicopathologic features of women with TNBC
living in Southeast Anatolia and the association between
TNBC and SECFs were investigated.

MATERIAL AND METHOD

A total of 875 women with BC who attended the Department
of Radiation Oncology between November 2006 and July
2015 living in Gaziantep and nearby cities were evaluated
for the study. The study was approved by the local ethics
committee (Date: 04.09.2008, Decision Number: 2008/2560)
and conducted by principles of the Helsinki Declaration 2008.
Patients were informed and approved consent forms were
obtained.

Patients’age at diagnosis, living area (rural or urban), ethnicity
(Arabic, Armenian, Kurdish and Turkish), educational and
health insurance status, and household income were
recorded.

Patients were divided into two groups as lower and higher
SES according to educational and health insurance status,
and household income. Patients who were illiterate and did
not have a health insurance and regular monthly household
income were grouped as lower SES. Patients’ data were
obtained by asking them verbally and recorded by medical
staff. Demographic and clinicopathologic features of the
patients were obtained from medical reports. Two Armenian
patients with hormone receptor negative BC (one of them was
HER-2 positive) were excluded from the statistical analysis, as
the number in this subgroup was inadequate to evaluate.

Statistical analyses

Examination of the BC characteristics such as age at
diagnosis, ethnicity, stage, and status of triple negativity
were constructed by using descriptive statistics. The x2
test was used to compare the frequency of distributions
between subgroups for categorical variables. The difference

in survival across strata was compared with the Log-Rank test.
Univariate and multivariate Cox regression analysis was used
to determine the factors associated with survival. All P values
were two-sided, and P value < 0.05 was accepted statistically
significant. Statistical Package for Social Sciences (SPSS) for
Windows 23.0 IBM SPSS Statistics, New York, USA was used for
statistical analyses.

RESULTS

The majority of the patients were premenopausal in all of the
study population, and premenopausal and postmenopausal
patient rates were 59.2% (n=518) and 40.8% (n=357),
respectively. Ten percent (n=87) of the patients were
diagnosed with TNBC. The median age at diagnosis for
patients with TNBC and non-TNBC was 44 (24-84) and 47 (20-
85) years, respectively.

Age at diagnosis, ethnicity and SES were found to affect rates
of TNBC. TNBC rates were higher in patients < 40 years of age
than in patients > 40 years [13.7% (n=36) vs. 8.5% (n=51), (P
< 0.02)]. Lower SES, and Arabic and Kurdish ethnicities were
associated with higher rates of TNBC (P < 0.04). Patients’
demographic and clinicopathologic features are shown in
Table 1.

Table 1. Patients’ characteristics according to the tumor subtypes

Tumor subtypes
Characteristics Total* Triol Non-Tripl P
ple on-Triple
% (n) negative  negative Valuet
% (n) % (n)
Histological type 0.09
Invasive ductal 84.5(732) 77.3 (68) 85.4 (665)
Non-invasive ductal 4.8 (41) 5.7 (5) 4.6 (36)
Unknown 10.7 (93) 17 (15) 10 (78)
Tumor size 0.5
>2cm 87.9(761) 89.6 (78) 87.7 (683)
<2cm 10 (87) 6.9 (6) 10.4 (81)
Unknown 2.1(18) 3.5(3) 1.9(15)
Histological grade 0.015
Grade Il 46.8 (405) 32.2(28) 48.4 (377)
Grade lll 45.1(391) 58.6 (51) 43.6 (340)
Unknown 8.1 (70) 9.2 (8) 8(62)
Stage 0.3
Early (I-11) 47.3 (410) 52.8 (46) 46.7 (364)
Locally advanced (lll)  42.4 (367) 34.5 (30) 43.3 (337)
Metastatic (IV) 10.3 (89) 12.7 (11) 10 (78)
Education 0.05
None 455 (394) 55.2 (48) 44 .4 (346)
Primary-JHS 40.2 (351) 32.2(28) 41.5(323)
HS-University 14.3 (121) 12.6 (11) 14.1 (110)
Socioeconomic status 0.037
Low 23.2(201) 32.2(28) 22.2(173)
High 76.8 (665) 67.8 (59) 77.8 (606)
Residence 04
Urban 18.6 (161) 21.8(19) 18.2 (142)
Rural 81.4 (705) 78.2 (68) 81.8 (637)
Ethnicity 0.03
Turkish 69.6 (603) 57.5 (50) 71 (553)
Kurdish 24.6 (213) 33.3(29) 23.6 (184)
Arabic 5.8 (50) 9.2 (8) 5.4 (42)

*Triple negative status of 7 patients is unknown, tChi-square test was performed, HS; high school,
JHS; junior high school




825

Journal of Contemporary Medicine

In patients with TNBC, Arabic and Kurdish ethnicity, and
lower SES were found to be associated with larger tumor
sizes (P < 0.02). Tumor characteristics of patients with TNBC
are summarized in Table 2. Furthermore, SECFs such as
younger age, lower SES, and Arabic and Kurdish ethnicity
were found to worsen survival of the patients with TNBC (P
< 0.03, Table 3).

Table 2. Tumor characteristics of TNBC patients

N Ethnicity % (n) SES % (n) .
Turkish Kurdish Arabic Low High

Tumor size <0.02
<2cm 74 (37) 55.1(16) 50(4) 39.2(11) 78 (46)
>2cm 26(13) 449(13) 50(4) 60.8(17) 22(13)

LNS <0.05%
Positive 64(32) 62(18) 625(5 77.8(22) 57.9(33)
Negative 36(18) 38(11) 375(3) 22.2(6) 42.1(24)

Stage
-1l 62(31) 41.4(12) 37.5(3) 25(7) 66.1(39) <0.04
1] 26(13) 483(14) 375(3) 60.7(17) 22(13)

\% 12 (6) 103(3) 25(2) 143(4) 11.9(7)

Tumor grade >0.4
Grade |-l 34(17) 276(8) 375(3) 214(6) 37.3(22)

Grade lll 66 (33) 724(21) 625(5) 78.6(22) 62.7(37)

* No significant difference was found between ethnic groups. LNS; Lymph node status, TNBG; triple
negative breast cancer, SES; socioeconomic status

Table 3. Mean survival time for patients with TNBC

Mean
Time std. 95% Confidence Interval P
(months)  Error | 5\verBound UpperBound Value®
Age 0.02
<40 77 10,737 55,955 98,042
> 40 104 8,003 88,065 119,435
Ethnicity 0.017
Turkish 104 8,594 87,056 120,744
Kurdish 61 8,475 44,390 77,613
Arabic 78 9,551 58,780 96,220
SES 0.028
Low 64 8,649 46,876 80,782
High 103 8,053 86,725 118,295

*Long rank test was performed. SES; socioeconomic status, TNBG; triple negative breast cancer

Patients with TNBC were found to have poorer overall survival
(OS). Median OS for patients with TNBC and non-TNBC was
90 months (95% Cl: 79-105 months) and 130 months (95%
Cl: 108- 150 months), respectively (P=0.015). Besides triple
negativity, OS was also affected by stage, ethnicity, age and
SES (Table 4).

Table 4. Cox regression analysis for overall survival

95%

Varisbles  Vpivatiate MUte pazara A

Lower Upper
TN vs NTN 0.016 0.027 0.679 0.482 0.957
Age (<40 vs >40) 0.008 0.015 1.353 1.062 1.724
Stage <0.001 0.001 2.608 2.199 3.092
Ethnicity 0.001 0.007 1.856 1.026 4423
SES <0.001 0.003 1.683 1.075  2.290

SES; socioeconomic status, TN; triple negative, NTN; non-triple negative

DISCUSSION

Risk factors of BC may be categorized as biological and non-
biological (e.g. lifestyle of the patient). Both of these factors
are related to the prognosis of patients with BC.® While
tumor biology of BC has a complex process, SECFs which are
among the non-biological factors may also influence clinic
features of the disease either positively or negatively.” The
interaction of SECFs with TNBC incidence and prognosis
are well established in western countries. However, to
our knowledge, the effect of these factors on TNBC is not
thoroughly investigated in Turkey. In our regional single-
center study, we focused on the effect of these factors on
TNBC and found that SECFs affect rates of TNBC. Moreover,
the prognosis was also affected by SES and ethnicity
according to our findings.

The incidence of TNBC is higher among younger patients.®
Patients diagnosed with TNBC at younger ages have a poorer
prognosis compared to older ones.”! Incidence of TNBC
may vary according to geographical locations and SECFs.
In Turkey, TNBC rates are reported to be approximately 10
to 28% of BCs. However, the incidence of TNBC may vary
between regions of Turkey.®'% Despite the increased rates
of premenopausal BC in Southeast Anatolia, there was an
unexpected decrease in the rates of TNBC. In the current
study, the rate of TNBC was found as 10% of the patients.
TNBC rates were found to be increased in younger patients
compared to older ones (P < 0.02, Table 1). According to our
study results, the prognosis of the TNBC was also worse in
younger patients as expected (Table 3).

It is well established that SECFs influence the risk
of development of TNBCs.'"" Lower SES is reported
to be associated with advanced stage at diagnosis,
worse prognosis, and poorer survival in women with
premenopausal BC and TNBC.B' The disparities in the
survival of patients with TNBC regarding SES, ethnicity,
educational status, and access to health insurance and
preventive care are well established."" Although we
reported in our previous study that SECFs might affect
clinicopathologic features of BC, the effects of SECFs on
TNBC are not clearly defined in Turkey. In the present study,
younger age, lower SES, Arabic and Kurdish ethnicity,
and advanced disease at diagnosis were found to affect
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prognosis negatively (Table 4). Additionally, lower SES was
found to be associated with TNBC incidence. While patients’
residence location, marital status, number of pregnancies,
and births did not affect the rates of TNBC, their educational
status did. The rate of TNBC was found significantly higher in
illiterate patients (Table 1).

Several studies reported that there are racial disparities
among the patients diagnosed with TNBC (e.g. 2- or
3-fold increased risk in Black Americans).'? Beside African
American race/ethnicity, association between TNBC and
younger age, poorly differentiated tumor, advanced stage
at diagnosis, and poorer survival were also reported.®
(3) In the present study, TNBC rates were not significantly
different between Kurdish and Arabic patients, however,
were significantly higher in both ethnicities compared to
Turkish patients (P < 0.04). Additionally, Arabic and Kurdish
women with TNBC were diagnosed at more advanced stage
compared to Turkish women, and had larger primary tumors
than Turkish women (Table 2).

Outcomes may vary with different phenotypes of BC and
the TNBC has the worst prognosis compared to other
histopathological subtypes. Patients with TNBC were shown
to have poorer disease-free survival and overall survival
than the rest of BC patients in previous studies.”? Similarly,
patients with TNBC had shorter survival compared to other
BC subtypes in our study. Furthermore, younger age, lower
SES, and Arabic and Kurdish ethnicities were found to be
associated with poorer survival in patients with TNBC.

CONCLUSION

Although the majority of the BC patients in Southeast
Anatolia were premenopausal, the rate of TNBC among them
was found lower than the average rate of western countries. It
was determined that SECFs influenced clinical and biological
findings of TNBC. Lower SES was associated with a worse
prognosis in patients with TNBC. Additionally, Arabic and
Kurdish women with TNBC in the study had worse survival
than Turkish ones, although they were managed with similar
modalities.

The factors affecting survival regarding SECFs and
ethnicity remain unclear in the rest of the Turkey. Further
epidemiological and genetic studies are required to support
the findings of the current study.
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Abstract

Aim: The global diabetes prevalence in 20-79 year olds in 2021
was estimated to be 536.6 million people. Diabetic foot ulcers are
one of the most common complications of diabetes. It negatively
influence the patients' quality of life. Multidisciplinary treatment is
required in the treatment of diabetic foot ulcers. In our study, we
shared our experience of using intralesional epidermal growth
factor in foot ulcers with diabetic neuropathy.

Material and Method: The study was conducted retrospectively
with 29 patients who applied to our clinic due to diabetic foot
wounds between January 2014 and December 2020, who had no
wound infection and osteomyelitis, who underwent epidermal
growth factor in accordance with the study criteria. In our study,
epidermal growth factor of 75ug/day 3 times a week was applied
intralesionally to diabetic ulcers for 4-8 weeks.

Results: A total of 29 patients were included in the study. 21 of
the patients were male and 8 of them were female. The mean age
was 59.82. One patient had signs of osteomyelitis. The mean ulcer
width of the patients was found to be 3.44 cm2.

Conclusion: Three important results were obtained from the study.
First; The efficacy of epidermal growth factor in the treatment of
patients with diabetic foot ulcers has been observed. The second
important finding was to ensure the safe epithelialization of the
standing ulcers without impairing the quality of life of the patients.
Thirdly, after debridement, treatment with epidermal growth
factor was found to provide a significant improvement in wounds.

Keywords: Diabetes, epidermal growth factor, diabetic foot
ulcer

Oz
Amac: Kuresel diyabet prevalansi 2021 yilinda 20-79 yaslarindaki 536,6
milyon kisi oldugu tahmin edilmektedir.

Diyabetik ayak Ulserleri diyabetin en yaygin komplikasyonlarindan
birisidir. Hastalarin yasam kalitesini olumsuz etkilemektedir. Diyabetik
ayak Ulserlerinin tedavisinde multidisipliner tedavi gerekmektedir.
Galismamizda diyabetik noropatili ayak Ulserlerinde intralezyonel
epidermal biytme faktord kullanim deneyimlerimizi paylasiimistir.

Gereg e Yontem: Calisma Ocak 2014 - Aralik 2020 tarihleri arasinda
poliklinigimize diyabetik ayak yarasi nedeniyle muracaat eden, yara
enfeksiyonu ve osteomyeliti olmayan calisma kriterlerine uygun
epidermal buytme faktdrt uygulanan 29 hasta ile retrospektif olarak
yapilmistir. Calismamizda tedavide, haftada 3 kez 75ug/gun epidermal
blyume faktori 4-8 hafta intralezyonel olarak diyabetik Ulserlere
uygulandt.

Bulgular: Toplam 29 hasta calismaya alindi. Hastalardan 21 tanesi
erkek, 8 tanesi kadindi. Yas ortalamasi 59,82 idi. Bir hastada osteomyelit
bulgusu vardi. Hastalarin Ulser genislikleri ortalama 3,44 cm? olarak
bulundu. Epidermal growth faktérin uygulandigi hastalarin yara
iyilesmesinin hizlandigi 4-8 haftalik strede iyilestigi gorilmastar.

Sonug: Calismadan Ug 6nemli sonug ¢ikarilabilir. Birincisi; epidermal
blyldme faktoriindn, diyabetik ayak Ulserleri olan hastalarda tedavide
etkinligi  gdzlemlenmistir. ikincisi; hastalarin  yasam  kalitelerini
bozmadan ayakta bulunan lserlerin gtivenli sekilde epitelize olmasini
saglamistir. Uglinclsy; debritman sonrasi epidermal blytime faktori
ile tedavisiyle yaralarda gézle gorlur bir diizelme saglanmistir.

Anahtar Kelimeler: Diyabet, epidermal buyime faktor, diyabetik ayak
Ulseri
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INTRODUCTION

The global diabetes prevalence in 20-79 year olds in 2021
was estimated to be 10.5% (536.6 million people), rising to
12.2% (783.2 million) in 2045."" Diabetic foot ulcers (DFU)
are one of the most common complications of diabetes.
It negatively affects the patients' quality of life.? Annual
incidence in diabetic patients is over 2%. Foot ulcer is
detected with a rate of 5-7.5% in patients with peripheral
neuropathy.® It is estimated that 15% of diabetic patients
develop diabetic ulcers at some point in their lives.! 10-
30% of patients with DFU are amputated.® DFU patients
are determined to stay in hospital for more than 50% of
their hospital stay compared to non-ulcer diabetic patients.
[1]

According to Turkey Diabetes, Hypertension, Obesity
and Endocrinology Diseases Prevalence Study, Diabetes
prevalence increased from 7.7% to 13.7% (90% increase)
and obesity increased by 40%. It was also found that
impaired glucose tolerance increased 106% compared to a
prevalence study conducted 11 years ago.”

The most important issues to be considered in the
treatment of patients with diabetic foot ulcers are
metabolic control, wound debridement, wound care
(dressing), removal of pressure if there is pressure,
treatment of infection and revascularization if necessary.”
In the new treatment method, the first is the wound closure
with a graft or flap, while the second is the treatment with
intralesional epidermel growth factor (EGF). EGF treatment
is mostly preferred in patients with low-grade neuropathic
ulcers.M Clinical studies have shown the efficacy of EGF in
low-grade neuropathic foot ulcers.

In our clinic, we planned to demonstrate the effectiveness
of intralesional EGF in foot ulcers with diabetic neuropathy.

MATERIAL AND METHOD

Twenty-nine patients who applied to our outpatient clinic
due to diabetic foot wounds between January 2014 and
December 2020 and who were treated with EGF without
wound infection and osteomyelitis were included in
the study. The data of the patients were collected in the
forms created. The patient's age, gender, number of years
of diabetes, additional disease status, infection status,
osteomyelitis status, information about which foot is
involved, and which part of the foot is affected are included
in the forms. EGF treatment was planned for the patients
in terms of infection and osteomyelitis, after consultation
with the infectious diseases unit. Patients with infection or
osteomyelitis were included in the study after treatment
with osteomyelitis, and debridement was performed
before treatment in case of it is required. In the treatment,
75ug / day EGF was administered to diabetic ulcer patients
intralesionally for 4-8 weeks, 3 times a week. The progress
of the wounds was monitored and recorded every week.
The EGF was obtained in accordance with the cold chain at

+4 degrees. It was diluted with 5 ml of saline and applied
intralesionally to the periphery and base of the wound
(Figure 1).

| Initial evaluation of diabetic foot patients (n = 54).

-With a wound above the malleol level (n = 5)
-Diabetic wound grade 3 and above (n = 6)
- Patients with ankle brachial index <0.7 (n = 8)

- Number of patients who did not want to participate
in the study (n = 6)

| Number of patients admitted to the study (n = 29) |

Figure 1: Study work flow chart

The study was carried out with the permission of Kayseri
City Training and Research Hospital Ethics Committee (Date:
01.04.2021, Decision No: 353) and made in accordance with
the Principles of the Declaration of Helsinki.

RESULTS

In the evaluation of the patient’s data, a total of 29 patients
were included in the study. Of the patients, 72.4% (n=21)
were male and 27.6% (n=8) were female. The mean age was
61.9+11.2 years. Additional disease was detected in almost
all (93%) of the patients participating in the study. One
patient had signs of osteomyelitis. The patient was included
in the study again after treatment for osteomyelitis. The
mean ulcer width of the patients was found to be 3.44
cm?2, Of the ulcers, 62% had a fibrotic appearance, 31% had
necrotic material, and 7% had a granular appearance.

The mean ulcer formation time was determined as 16.2
days. Of the ulcers, 44.8% were localized in *the right
foot and 55.2% were localized in the left foot. The mean
duration of diabetes was found to be 20.9+7.4 years. All
of the patients were receiving insulin. Before the patients
were enrolled in the study, debridement was performed.
The wound was cleaned and then treatment was started.
Amputation was required in 17.2% of patients. Of the
patients, 96.5% had a single ulcer, and 3,4% had more
than one ulcer. EGF was applied to the patients 3 times a
week at 75ug / day. The application was performed for 4
weeks in 65.5%, 6 weeks in 24.2%, and 8 weeks in 10.3% of
the patients. In the follow-up of the patients, the ulcers of
19 patients healed after 4 weeks of treatment. The ulcers
of seven patients healed after 6 weeks of treatment. The
ulcers of three patients responded to the treatment in 8
weeks (Table 1) (Figure 2, 3, 4).

No local infection was observed in the follow-up of EGF
in terms of its side effects. Sensitivity was observed in
58.6%, burning in 44.8%, chills in 96.5%, fever in 17.2%,
and vomiting in 24.1% of the patients and hypotension in
58.6% of the patients. Headache symptoms were observed
after administration in 62% of the patients (Table 2).
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Table 1. Clinical data of the patients

Number of patients,

Patient characteristics Mean Percent (n,%)
Gender
Female 8(27.6)
Male 21(72.4)
Age Range (33-84 years) 59.82
Osteomyelitis
No 28 (96.6)
Yes 1(34)
Additional disease
Yes 27 (93.1)
No 2(6.9)
Ulcer width (1-15 cm?) 344
Wound condition
Fibrotik 18 (62.1)
Necrotic 9(31.0)
Granlle 2(6.9)
Ulcer duration (7-30 days) 16.2
Figure 2: Diabetic foot ulcer on the sole of the foot that has been cleaned and LocR?Sﬁattflggt 13 (44.8)
EGF treatment has been initiated Left foot 16 (55.2)
Diabetes mellitus duration (8-35 years) 20.2
Insulin use
Yes 29 (100)
No 0(0)
Debridement
Yes 29 (100)
No 0(0)
Amputation
Yes 5(17.2)
No 24 (82.8)
Multiple ulcer conditions
No 28 (96.6)
Yes 1(3.4)
EGF duration (weeks)
4 Week 19 (65.5)
6 Week 7 (24.2)
8 Week 3(10.3)
Number of applications per week with EGF
3 times a week 29 (100)
Others 0(0)

Table 2. Side effects due to EGF

Number of patients /
Percentage (n /%)

Side effects in patients

Local infection

Yes 0 (0)

No 29 (100)
Sensitivity

Yes 17 (58.6)

No 12(41.7)
Burn

Yes 13 (44.8)

No 16 (55.2)
Shake

Yes 28 (96.6)

No 1(3.4)
Fever

Yes 5(17.2)

No 24 (82,.8)
Vomiting

Yes 7(24.1)

No 22(79.3)
Hypotension

Figure 4: Diabetic foot ulcer in the heel area that began to epithelize after L%S }; EZ?%
EGF treatment. ’

Headache

Yes 18 (62.1)

No 11(37.9)
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DISCUSSION

Diabetic foot ulcers are an important cause of morbidity,
and impaired quality of life results in high treatment costs
and it is the most important risk factor for lower extremity
amputation. Five years mortality in diabetes and extremity
ischemia is 30%. Mortality rate in individuals who have
undergone amputation due to DFU is approximately 50%.
71t is well known that hyperglycemia is the primary trigger
of vascular functional disorders, microvascular decline,
angiogenesis disorder, vascular endothelial cell toxicity
that causes medial and intima thickening in the vessels.
Accordingly, prolongation and delay in wound healing
and recurrence of wounds in DFU’s cause an increase in
amputation risk and mortality.!®

Main predisposing factors in the formation of DFU are
peripheral neuropathy and ischemic hypoxia due to
macrovascular or microvascular damage.®® Neuropathy is
usually present in patients with diabetic foot ulcer and foot
ulcers are characterized by loss of sensation, and patients
generally have few specific complaints.”” Biomechanics and
the use of low-quality shoes are among the important factors
contributing to these conditions.!”

Undoubtedly, one of the worst complications of diabetes is
DFU.@There are many factors that affect its treatment. Each
of these factors should be considered separately. The ultimate
goal of the treatment of diabetic foot ulcers is to close the
wound completely as soon as possible.? Basic treatment
approaches can be listed as strict metabolic control, good
wound care, debridement, and appropriate antimicrobial
therapy.""" However, intralesional EGF treatment stands out
as one of the complementary treatment options that benefit
selected patients.'?

The optimal management of diabetic foot ulcers is possible
with a combination of various treatment methods. Generally,
the healing of the ulcers occurs slowly in 2 to 5 months. This
causes great costs and difficulties in health care.”

Epidermal Growth Factor plays a mitogenic role in wound
healing in the area of ulceration and increases the migration
of cells responsible for wound closure, granulation formation,
angiogenesis, wound contraction by myofibroblasts,
proliferation of epithelial cells and migration in the ulcer
area.'? Growth factors are reduced in scar tissue in chronic
wounds.?

According to Acosta et al, 29 diabetic patients with ischemic
and neuropathic components were treated for 8 weeks, who
received 25ug / day EGF 3 times a week. It was observed
that after 8 injections, 86% of the patients had increased
granulation tissue in the wounds, and re-epithelization
developed in an mean of 66 days in 77% of the patients. It
was found that in patients with potential amputation risk,
amputation was prevented by the application of EGF at a rate
of 58%.% Similar to this study, amputation was prevented at
a rate of 82.7% in our study.

In a comparative study conducted by Fernandez-
Montequin et al, it was found that intralesional EGF 75ug
/ day / week (23 patients) and 25ug / day / week (18
patients) granulation formation was ranked as 83% and
61%, respectively.'"¥ We applied EGF three times a week
at 75ug / day in our patients. We found that the wounds
were re-epithelialized or granulated in 19 (65.5%) patients
with 4 weeks of application, 7 (24.2%) patients with 6
weeks of application, and 3 (10.3%) patients with 8 weeks
of application. Eight weeks of application was usually
required in large ulcers. Ulcer diameter affects the healing
time of the wound. The mean ulcer width in our study was
calculated as 3.44 cm>.

The importance of surgical intervention is now recognized
in the treatment and prevention of chronic ulcers.
Prophylactic surgical intervention is applied to prevent the
ulcer from causing more serious conditions. The aim is to
eliminate deformity and reduce the risk of ulceration and
amputation." In our study, the wounds were debrided
before starting treatment in all cases with DFU. In the
study, finger amputations were performed in 5 patients
(17.2%) due to necrotic areas on the fingers before starting
treatment. Other ulcerated areas were treated with EGF
and resulted in epithelization. Patients were consulted with
infectious diseases. Patients with suspected osteomyelitis
were excluded from the study and their treatments were
given. After the treatment, EGF treatment was started.

Side effects of epidermal growth factor are often pain and
burning at the application site, chills, local infection, and
fever. Of the side effects, 90% are mild or moderate.l'® In our
study, tremors were the most common (96.5%) side effect
which were followed by sensitivity (58.6%) and burning
(44.8%). Fever (17.2%), vomiting (24.1%), headache (62%),
and hypotension (58.6%) were observed more commonly.
All of these side effects improved with the follow-up of the
patients during the application.

CONCLUSION

Diabetic foot ulcers are one of the most common
complications of diabetes. Annual incidence in diabetic
patients is over 2%. Foot ulcer is seen in 5-7.5% of
patients with peripheral neuropathy. 10-30% of patients
with diabetic foot ulcers go to amputation. Mortality
rate in patients with lower extremity amputation is 50-
60%. Epidermal Growth Factor plays a mitogenic role in
wound healing in the area of ulceration and increases
the migration of cells responsible for wound closure,
granulation formation, angiogenesis, wound contraction
created by myofibroblasts, proliferation of epithelial cells
and migration in the ulcer area. The side effect of EGF is
90% mild or moderate. The most common side effect is
pain and burning in the application area.

The efficacy of EGF has been determined by our clinical
experience in the treatment of patients with DFU. EGF
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ensured the safe epithelialization of ulcers on the feet without
impairing the quality of life of patients. Treatment of wounds
with EGF after debridement provides a very significant
improvement.
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Abstract

Aim: The aim of the instant study is to evaluate the predictability
of AISI, NLPR, and SIRI in patients with acute pancreatitis, which
predicts more than 7 days of hospitalization, the need for intensive
care, and 30-day mortality.

Material and Method: This retrospective observational study
was conducted in patients diagnosed with acute pancreatitis who
applied to the emergency medicine clinic of Umraniye Education
and Research Hospital between July 15, 2017 and February 15,
2021.Statistical analysis was performed using SPSS v. 26.0.

Results: The study included 592 patients, 58.3% of which were
women. A statistically significant difference was found between
high NLPR, and hospital stay longer than 7 days (p=0.01). No
statistically significant correlation was found between AlSI and SIRI
and the length of hospital stay (p=0.16, p=0.19, respectively). There
was a statistically significant correlation between high NLPR, and
mortality (p=0.03). No statistically significant correlation was found
between AlSI, SIRI, and mortality (p=0.866, p=0.311, respectively).
There was a statistically significant correlation between high
NLPR, and hospitalization in the intensive care unit (p=0.018)
No statistically significant relationship was found between AlISI,
SIRI, and admission to the intensive care unit (p=0.89, p=0.6,
respectively).

Conclusion: According to the results of our study, that there is no
relationship between poor outcome and NLPR, AlSI, SIRI in patients
with acute pancreatitis. Hematological parameters are helpful
in predicting the prognosis, but there is a need for differently
developed hematological indices in managing acute pancreatitis.

Keywords: Pancreatitis, neutrophil, lymphocyte

Oz

Amag: Akut pankreatit hastalarinda NLPR, AISI ve SIRI nin 7ginden
fazla hastane yatisi, yogun bakim ihtiyaci ve 30 gunlik mortaliteyi
ongorebilirligini degerlendirmek amaclandi.

Gere¢ ve Yontem: Bu retrospektif gozlemsel calisma, 15 Temmuz
2017 ile 15 Subat 2021 tarihleri arasinda Umraniye Egitim ve Arastirma
Hastanesi acil tip klinigine basvuran akut pankreatit tanili hastalarda
yapilimistir. istatistiksel analiz icin SPSS v.26.0 kullanildi.

Bulgular: Calismamiza 592 hasta dahil edilmis olup, %58,3'U kadind.
NLPR yuksekligi ile 7 ginden daha uzun sire hastane kalis suresi
arasinda istatistiksel anlamlilik tespit edildi (p=0,01). AISI ve SIRI ile
ise hastanede kalis sdresi arasinda istatistiksel olarak anlamli iliski
tespit edilemedi (sirasi ile p=0,16, p=0,19). Hastalarimizin %5,1'i ex
oldu. NLPR yuksekligi ile mortalite arasinda istatistiksel olarak anlamli
iliski mevcuttu (p=0,03). AlSI ve SIRI ile mortalite arasinda istatistiksel
olarak anlamly iliski tespit edilemedi (sirasi ile p=0,866, p=0,311). NLPR
yUksekligi ile yogun bakima yatis arasinda istatistiksel olarak anlamli
iliski mevcuttu (p=0,018). AlSI ve SIRI ile yogun bakima yatis arasinda
istatistiksel olarak anlamli iliski tespit edilemedi (p=0,89, p=0,6)

Sonug: Calismamizin sonuglarina gore akut pankreatitli hastalarda
kotl prognoz ile NLPR, AlSI, SIRI arasinda bir iliski yoktur. Hematolojik
parametreler prognozu 6ngdrmede yardimcidirlar  fakat akut
pankreatit yonetiminde farkl sekillerde gelistirilmis hematolojik
indekslere ihtiyac vardir.

Anahtar Kelimeler: Pankreatit, notrofil, lenfosit
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INTRODUCTION

Acute pancreatitis can be mild or severe and can rapidly
progress. It is the general name given to the pancreas’s
inflammatory process, which can be acute or chronic.
Morbidity can be reduced with timely and effective
treatment. As in every period of inflammation, excessive
neutrophils count are produced and cell death begins in
the lymphocytes count.s! Lymphocyte, neutrophil, and
thrombocyte counts can be effective in the inflammation
process as well as with the proportional indices between
them, and they are also the subject of studies on many
chronic inflammatory diseases since they are associated
with the prognosis.**

The neutrophil to lymphocyte ratio (NLR) was studied in
relation to asthma,” chronic obstructive pulmonary disease
(COPD),® and intensive care patients.”” The neutrophil to
lymphocyte ratio (NLR), neutrophil/lymphocyte*platelet
ratio (NLPR), systemic inflammation response index
(SIRI), and aggregate inflammation systemic index (AISI)
were examined in patients diagnosed with thyroiditis,™
rheumatoid arthritis,” and pulmonary fibrosis® in order to
examine the post-operative inflammatory processes!'” even
in patients diagnosed with COVID-19.0""-"3!

Although we know that the effects of hematological
parameters on prognosis in patients with pancreatitis have
been examined,*' there was no pancreatitis study using
hematological inflammatory indices other than NLR,!" and
related to the length of hospital stay, mortality, or intensive
care hospitalization rates, as far as we can detect.

The aim of the instant study is to evaluate the predictability
of AlSI, NLPR, and SIRI in patients with acute pancreatitis,
which predicts more than 7 days of hospitalization, the need
for intensive care, and 30-day mortality.

MATERIAL AND METHOD

The study was carried out with the permission of the
University of Health Sciences, Umraniye Education and
Research Hospital Ethics Committee (Date: 18/03/2020,
Decision No: B.10.1.TKH.4.34.H.GP.0.01/62). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Study Design

This retrospective observational study was conducted in
patients diagnosed with acute pancreatitis who applied to
the emergency medicine clinic of Umraniye Education and
Research Hospital between July 15, 2017 and February 15,
2021.0ur hospital is a tertiary education and research institute
with 836 beds, and it receives 2.8 million presentations per
year.

Study Population

Among the acute pancreatitis patients who presented to the
emergency department between July 15,2017, and February

15, 2021, those over the age of 18 who were clinically and/
or laboratory and/or radiologically confirmed, whose
hemogram parameters were measured and registered in the
emergency department, were included in the study. Patients
whose data were missing, mortality information could not
be reached, were under 18 years of age, or who refused to
participate in the study were excluded.

Data Collection

The patients’ data were collected from the hospital records.
All of the procedures were carried out in accordance
with the ethical rules and principles of the Declaration of
Helsinki. Age (year), white blood cell count, neutrophil,
lymphocyte count, platelet count, hemoglobin, hematocrit
values, mean platelet volume (MPV), mean corpuscular
volume (MCV), neutrophil to lymphocyte ratio (NLR), red
cell distribution width (RDW) sodium, potassium, glucose,
blood urea nitrogen (BUN), creatinine, albumin, alanine
aminotransferase  (ALT), aspartate aminotransferase
(AST), and c-reactive protein (CRP) values were recorded.
The neutrophil/lymphocyte*platelet ratio (NLPR), AlSI
(neutrophil*platelet* monocyte/lymphocyte ratio),
SIRI (neutrophil*monocyte/lymphocyte ratio) were
calculated. The patients’ 30-day mortality, length of
hospital stay, and intensive care unit admission rates were
recorded from the hospital data system. Patients who were
hospitalized for 8 days or longer were considered to be
hospitalized. The examinations and data of the patients who
attended the emergency department were used.

Statistical Analysis

Statistical analysis was performed using SPSS v. 26.0. The
conformity of the variables to normal distribution was
examined using visual (histogram and probability charts)
and analytical (Kolmogorov-Smirnov test) methods. The
normal analysis of continuous data was done using the
Shapiro-Wilk test. The fisher exact test and chi-square test
were used in analyzing the categorical data. The chi-square
test was used to evaluate the relationship between the
survival and non-survival groups, the groups with long and
short hospital stays, and the groups that needed and did not
need intensive care. Quantitative variables were presented
as median and interquartile range (IQR, 25th-75th
percentile) values, and the Mann-Whitney test was used in
analyzing the paired groups. For the laboratory parameters,
the Mann-Whitney u test was used. Statistical significance
was accepted as p<0.05.

RESULTS

The study included 592 patients, 58.3% of which were
women and 26% of which had a hospital stay longer than
7 days. A statistically significant correlation was found
between low lymphocyte count, hemoglobin, hematocrit,
and high RDW and hospital stay longer than 7 days (p=0.01,
p=0.01, p=0.01, p=0.01, respectively).
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There was no significant correlation between platelet
and WBC and length of hospital stay (p=0.51, p=0.09,
respectively). A statistically significant difference was
found between high NLR, NLPR, and hospital stay longer
than 7 days (p=0.01, p=0.01, respectively). No statistically
significant correlation was found between AlSI and SIRI and
the length of hospital stay (p=0.16, p=0.19, respectively).

There was a statistically significant correlation between total
bilirubin, direct bilirubin, and the length of stay in hospital
(p=0.01, p=0.01, respectively).
hospitalized patients is shown in Figure 1. The relationship
between laboratory parameters and length of hospital stay

is shown in Table 1.

The length of hospital stay in patients with diabetes mellitus
and ischemic heart disease was statistically significantly higher
than expected (p=0.007, p=0.007, respectively) (Table 2).

Mortality in

long-term

Prolonged H.

136

(27.4%) 330
(66.4%)

(0.8%) %
4

(0.8%)

Mortality

Admissions Ward

Figure 1. Relationship between long-term hospitalization and mortality

Table.1 Relationship of laboratory parameters, NLR, NLPR, AlSI and SIRI with length of stay in hospital

<=7 Days N=440 (74%) >7 Days N=152 (26%) P
Admission to Services 488 (82.4 %) 341 (78%) 147 (97%)
Admission to ICU 11 (1.9%) 6 (1.4%) 5(3.3%)
Age 58 (45-74) 57.0 (43.0-71.0) 65.5 (48.4-79.0) 0.01
Gender 0.33
Female 345 (58.3%) 262 (60%) 83 (55%)
Male 247 (41.7 %) 178 (40%) 69 (45%)
Laboratuary parameters
Albumine 40.5 (37-43.1) 41.0 (37.3-43.7) 39.0 (35.0-42.0) 0.01
CRP (mg/L) 9 (2-33) 8.0 (2.0-28.0) 12.0 (3.0-60.0) 0.04
AST (IU/L) 115(31.8-261) 113.0 (29.0-264.0) 124.0 (42.1-250.3) 0.44
ALT (IU/L) 96 (24-281) 95.0 (23.0-268.6) 99.5 (28.8-317.2) 0.42
Glucose (mmol/L) 121 (101-151) 118.0 (101.0-147.0) 127.5(105.8-171.6) 0.02
BUN (mg/dL) 34.2 (25.7-47.1) 32.1 (23.5-42.8) 38.5 (26.6-64.2) 0.01
Creatinine(mg/dL) 0.81(0.71-1.03) 0.8 (0.7-1.0) 0.9 (0.7-1.3) 0.01
Ay i) S ) 622.0 (286.8-1802.7) 699.0 (259.8-1937.9) B
Lipase (U/L) 1287 (492-4189) 1200.0 (495.4-4168.6) 1412.5 (461.8-4704.1) 0.95
Potasium (mEq/L) 4.3 (4-4.6) 4.3 (4.0-4.6) 4.3 (4.0-4.7) 0.51
Sodium (mEq/L) 139 (137-140) 139.0 (137-140) 138.0 (136-140) 0.01
Total Bilirubin (mg/dL) 1.31(0.637-2.77) 1.3 (0.6-2.6) 1.5(0.8-3.7) 0.01
Direct Bilirubin (mg/dL) 0.6 (0.24-1.6) 0.6 (0.2-1.4) 0.7 (0.3-2.3) 0.01
Indirect Bilirubin (mg/dL) 0.645 (0.35-1.13) 0.7 (0.3-1.1) 0.6 (0.4-1.4) 0.11
Hemogram parameters
WBC 103p/L 10.8 (8.48-13.9) 10.8 (8.5-13.3) 11.8 (8.4-15.5) 0.09
Neutrophil (103p/L) 8.34(5.92-11.4) 8.2 (6.0-11.1) 9.0 (5.9-12.9) 0.07
Monocyte (103p/L) 0.56 (0.407-0.74) 0.6 (0.4-0.7) 0.5 (0.4-0.8) 0.31
Lymphocyte (103p/L) 1.46 (0.97-2.19) 1.5(1.0-2.3) 1.3(0.9-1.9) 0.01
Hemoglobin (g/dl) 13.1(11.9-14.2) 13.2(12.0-14.4) 12.8(11.3-13.7) 0.01
Hematokrit (%) 39.7 (36.1-42.9) 40.0 (36.6-43.2) 38.5(34.9-42.4) 0.01
RDW 14.1 (13.3-15.6) 14.0 (13.2-15.5) 14.3 (13.6-15.9) 0.01
Platelet (103p/L) 250 (203-306) 249.5 (202.4-301) 249.0 (206.7-328.7) 0.51
MPV 9.2 (8.39-10.1) 9.2 (8.3-10.1) 9.3 (8.4-10.1) 0.48
PDW 16.2 (15.9-16.7) 16.2 (15.9-16.7) 16.2 (16.0-16.8) 0.45
NLR 5.61(3.09-9.94) 5.4(3.0-9.5) 6.6 (3.7-12.8) 0.01
NLPR 1366 (811-2447) 1319.4 (746.8-2290.9) 1618.9 (937.7-2829.4) 0.01
AlSI 747 (345-1460) 728.134 (6.6-1312.0) 880.7 (322.2-1728.1) 0.16
SIRI 2.87 (1.49-5.77) 2.8 (1.5-5.3) 3.1(1.3-7.4) 0.19
Length of Stay Hours 98.5 (53-172) 79.5(31.0-111.0) 244.0 (192.0-329.6) 0.01
Length of Stay Days 5(3-8) 4.0 (2.0-5.0) 11.0 (8.0-14.0) 0.01

(CRP, C-reaktif protein; AST, aspartat aminotransferaz; ALT, alanin aminotransferaz; BUN, kan Ure azotu; WBC, white blood cell; Neu, nétrofil; mono, monosit; hgb,hemoglobin; htc, hematokrit; RDW: red cell
distribution width plt, platelet MPV: mean platelet volime; PDW, Platelet Distribution Width ;NLR, nétrofil/ lenfosit; NLPR, nétrofil/lenfosit*trombosit; AlSI, nétrofil*trombosit* monosit/lenfosit ; SIRI, nétrofil*

monosit/lenfosit)




835

Journal of Contemporary Medicine

Table.2 Relationship of comorbidities with length of hospital stay

<=7 Days > 7 Days

N=440 N=152 P

(74%) (26%)
Comorbidity 361(61.0%) 247 (56%) 114 (75%)
Hypertension 277 (46.8%) 192 (44%) 85 (56%) 0.012
Diabetes Mellitus 138(233%) 90 (20%)  48(32%)  0.007
Malignancy 51 (8.6 %) 31 (7.0%) 20 (13%) 0.032
Hyperlipidemia 158 (26.7%) 107 (24%)  51(34%)  0.035
Alzheimer 26(44%)  13(3.0%) 13(8.6%)  0.007
g&{;g‘;g}?g{;‘;;;‘f 50(84%)  34(77%)  16(11%) 037
Ischemic Heart 117(198%)  75(17%)  42(28%)  0.007
Asthma 71(120%)  48(11%) 23 (15%) 0.22
Heart Failure 35(59%)  18(4.1%)  17(11%)  0.003
Chronic Renal Failure 34 (5.7 %) 20 (4.5%) 14 (9.2%) 0.054
g?;:;’srg"a““'ar 44(74%)  30(68%)  14(92%) 043
Survivor 562(94.9%) 425(97%) 137(90%)  0.004
Non-Survivor 30 (5.1%) 15 (3.4%) 15 (9.9%)

Statistical tests performed: chi-square test of independence; Fisher's exact test

Approximately 5.1% of our patients died, and there was a
statistically significant correlation between low monocytes,
lymphocytes, hemoglobin, hematocrit count and high RDW
(red cell distribution width) and mortality (respectively,
p=0.013, p=0.01, p=0.01, p=0.01, p=0.01). There was a
statistically significant correlation between high NLR, NLPR,
and mortality (p=0.002, p=0.03, respectively). No statistically
significant correlation was found between AISI, SIRI, and
mortality (p=0.866, p=0.311, respectively) (Table 3).

Approximately 1.9% of our patients were admitted to the
intensive care unit. There was a statistically significant
correlation  between low monocyte, lymphocyte,
hemoglobin, hematocrit count and high RDW and
hospitalization in the intensive care unit (p=0.009, p=0.016,
p=0.013, p=0.025, p=0.001, respectively). There was a
statistically significant correlation between high NLR, NLPR,
and hospitalization in the intensive care unit (p=0.004,
p=0.018, respectively) No statistically significant relationship
was found between AlSI, SIRI, and admission to the intensive
care unit (p=0.89, p=0.6, respectively) (Table 4).

Considering the biochemical laboratory tests, low albumin
was found to be statistically associated with length of
hospital stay, mortality, and the rate of admission to the
intensive care unit (p=0.01, p=0.001, p=0.001, respectively).
With BUN (p=0.01, p=0.001, p=0.001, respectively),
creatinine (p=0.01, p=0.014, p=0.011, respectively), and
CRP (p=0.04, p=0.001, p=0.001, respectively), a statistically
significant relationship was found between the length of
hospital stay and the rate of mortality and hospitalization in
the intensive care unit. No statistically significant correlation
was found between AST and ALT values and the length of
hospital stay (p=0.44, p=0.42, respectively).

Table.3 Association of laboratory parameters, NLR, NPR, AlSI and SIRRI

with mortality

Dependent: . .

Mortality Survivor Non-Survivor p

Age 58.0 (44.0-72.0) 79.5 (68.2-85.8)

Gender 0.564

Female 326(58%) 19(63%)

Male 236(42%) 11(36,7%)

Labararatuary parameters

Albumine 41.0 (37.4-43.4) 32.4(29.5-35.4) 0.001

CRP (mg/L) 8.0 (2.0-28.8) 60.5 (26.0-104.5) 0.001

AST(IU/L) 116.0 (32.0-263.0) 72.0 (25.8-214.0) 0.4

ALT(IU/L) 99.0 (25.0-291.5) 48.0 (20.0-98.0) 0.029

Glucose (mmol/L) 122.0 (102.0-151.0) 107.5 (88.2-141.2) 0.127

BUN (mg/dL) 32.1(23.5-44.9) 59.9 (43.3-137.5) 0.001

i 0.8(0.7-1.0) 12(07-2.3) 0014

Amylase (U/L) 695.5 (289.0-1927.0) 268.0 (178.2-563.2) 0.001

Lipase (U/L) 1430.5 (500.0-4365.2) 455.0 (330.2-921.2) 0.001

Potasium (mEq/L) 4.3 (4.0-4.6) 4.5 (4.3-4.8) 0.009

Sodium (mEq/L) 139.0 (137.0-140.0) 136.0 (134.0-138.0) 0.001

Total Bilirubin

(mg/dL) 1.3 (0.6-2.8) 1.4 (0.6-1.9) 0.934

Direct Bilirubin

(mg/dL) 0.6 (0.2-1.6) 0.5 (0.3-1.3) 0.717

Indirect Bilirubin

(mg/dL) 0.6 (0.3-1.1) 0.6 (0.3-1.1) 0.641

Hemogram parameters

WBC 10.8 (8.5-13.8) 10.0 (8.5-14.6) 0.645

Neutrophil

(103w/L) 8.3(5.9-11.3) 8.4(5.9-13.1) 0.655

Monocyte

(103w/L) 0.6 (0.4-0.7) 0.5 (0.2-0.6) 0.013

Lymphocyte . ~

(103w/L) 1.5(1.0-2.2) 0.9 (0.6-1.3) 0.001

el 13.1 (12.0-14.3) 11.0(100-13.1) 0001

Hematokrit (%) 39.8 (36.5-43.0) 33.1(30.9-38.9) 0.001

RDW 14.0 (13.3-15.5) 15.9(14.2-17.1) 0.001

Platelet (103p/L) 250.0 (205.2-306.0) 226.0 (152.8-285.2) 0.023

MPV 9.2 (8.4-10.0) 9.1(7.8-10.4) 0.718

PDW 16.2 (15.9-16.7) 16.3(15.9-16.9) 0.808

NLR 5.5(3.1-9.5) 11.6 (5.3-20.8) 0.002

NLPR 1356.7 (801.7-2289.6) 1894.5 (1085.0-3978.6) 0.03

AlSI 746.5 (343.9-1454.0) 814.7 (390.5-1476.4)  0.866

SIRI 2.8(1.5-5.7) 4.0(1.8-9.3) 0.311

Length of Stay 97.0 (52.2-167.0) 168.5 (68.0-269.5 0014
ours

Length of Stay g .

Days 5.0 (3.0-7.0) 7.5(3.0-11.8) 0.014

(CRP, C-reaktif protein; AST, aspartat aminotransferaz; ALT, alanin aminotransferaz; BUN, kan tre
azotu; WBC, white blood cell; Neu, nétrofil; mono, monosit; hgb,hemoglobin; htc, hematokrit; RDW,
red cell distribution width; plt, platelet; MPV, mean platelet volime; pct, ;PDW, Platelet Distribution
Width; NLR, nétrofil/ lenfosit; NLPR, nétrofil/lenfosit*trombosit; AlSI, nétrofil*trombosit* monosit/
lenfosit ; SIRI, nétrofil* monosit/lenfosit)
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Table. 4 Association of laboratory parameters, NLR, NPR, AlSI and SIRRI

with intensive care admission

No intensive care Intensive care

Characteristic admission admission va'I)ue
N=581 (98%) N=11 (1.9%)

Age 58 (45-73) 77 (70-86) 0.001

Gender 0.035

Female 342(58,9%) 3(27.3)

Male 239(41.1%) 8(72.7 %)

Labararatuary parameters

Albumine 40.8 (37.0-43.3) 35.0 (25.5-36.5)  0.001
CRP 8 (2-32) 87 (42-108) 0.001
AST (IU/L) 115 (32-260) 41 (21-461) 0.78
ALT (IU/L) 96 (25-283) 27 (15-181) 0.19
Glucose (mmol/L) 121 (101-151) 118 (92-140) 0.48
BUN (mg/dL) 34 (24-47) 77 (59-112) 0.001
Creatinine (mg/dL) 0.81(0.71-1.02) 1.60 (0.93-2.74) 0.011

Amylase (U/L)

Lipase (U/L)

Potasium (mEq/L)
Sodium (mEq/L)

Total Bilirubin (mg/dL)
Direct Bilirubin (mg/dL)
Indirect Bilirubin (mg/dL)

Hemogram parameters

675 (284-1,918) 286 (166-557) 0.01
1,377 (495-4,290) 465 (318-542) 0.001
4.30 (4.00-4.60) 4.50 (4.40-4.65) 0.17
139.0 (137.0-140.0) 138.0(136.0-139.5) 0.45
1.32(0.64-2.78) 1.00 (0.58-1.67) 0.4
0.60 (0.24-1.60) 0.52 (0.32-1.07) 0.91

0.65 (0.35-1.14) 0.48 (0.26-0.69) 0.14

WBC 10.8 (8.5-13.7) 14.3 (10.6-19.3) 0.059
Neutrophil (103p/L) 8.3(5.9-11.2) 12.6 (9.8-17.9) 0.017
Monocyte (103p/L) 0.56 (0.41-0.74) 0.34(0.12-0.53)  0.009
Lymphocyte (103p/L) 1.47 (0.98-2.20) 0.98 (0.58-1.27) 0.016
Hemoglobin (g/dl) 13.10(11.90-14.30) 11.20(10.05-12.95) 0.013
Hematokrit (%) 39.7 (36.2-43.0) 33.9(31.5-39.6)  0.025
RDW 14.10 (13.30-15.50) 16.40 (14.95-17.35) 0.001
Platelet (103p/L) 250 (203-306) 247 (165-332) 0.89
MPV 9.20 (8.40-10.10) 8.70(7.72-10.30) 0.55
PDW 16.20 (15.90-16.70) 16.10 (15.85-16.55) 0.55
NLR 6 (3-10) 19 (13-27) 0.004
NLPR 1,358 (808-2,295) 2,898 (1,786-6,941) 0.018
AlSI 747 (348-1,459) 985 (238-1,529) 0.89
SIRI 2.8 (1.5-5.8) 4.0 (1.4-9.0) 0.6

Length of Stay Hours 98 (53-169) 111 (62-320) 0.21

Length of Stay Days 5.0 (3.0-8.0) 5.0 (3.0-14.0) 0.21

(CRP, C-reaktif protein; AST, aspartat aminotransferaz; ALT, alanin aminotransferaz; BUN, kan tire azotu;
WBC, white blood cell; Neu, nétrofil; mono, monosit; hgb, hemoglobin; htc, hematokrit; RDW, red cell
distribution width; plt, platelet MPV: mean platelet voliime; PDW, Platelet Distribution Width ; NLR,
notrofil/ lenfosit; NLPR, nétrofil/lenfosit*trombosit; AlSI, nétrofil*trombosit* monosit/lenfosit ; SIRI,
nétrofil* monosit/lenfosit)

DISCUSSION

In our study, high NLR and NLPR were effective in determing
the length of hospital stay, mortality, and intensive care unit
admission. We found that AISI and SIRI could not predict the
prognosis in patients with acute pancreatitis. In addition, low
lymphocyte levels were effective in prognosis.

The neutrophil to lymphocyte ratio, which is active in
inflammatory processes, preserved its distinctive feature as in
many studies. As far as we could detect, there was no study
investigating the effect of NLPR, AlSI, and SIRI on prognosis in
acute pancreatitis. We think the fact that NLPR is associated
with prognosis will affect the approach to acute pancreatitis.
In addition to hematological parameters, hematological
inflammatory indices were used in different diseases with
inflammatory pathophysiology. In a study performed for the
differential diagnosis of subacute thyroiditis and including
285 patients, neutrophil, lymphocyte, NLR, SIRI, and AISI
values were significantly higher in patients with subacute
thyroiditis than in patients in the graves and control group (P
< 0.05) (4). In a study conducted in patients with rheumatoid
arthritis, although NLR, SIRI, and AISI were found to be
statistically significantly higher in patients with rheumatoid
arthritis than in the control group, they were not found to be
superior to each other (AUCs < 0.7) (5). In a study conducted
in patients with a diagnosis of pulmonary fibrosis, AlSI was
above the median value and was statistically significantly
correlated with mortality (p=0.043). Other hemogram
parameters, on the other hand, did not have a statistically
significant relationship with mortality. The NLR was
statistically insignificant in determining prognosis (p=0.58)
(6). In a study conducted in patients who had coronary artery
bypass surgery, a statistically significant correlation was
found between the increase in NLR, SIRI, and AlS| values in the
postoperative period and mortality (p < 0.001) (10).

The effect of hematological parameters on prognosis
has been investigated in COVID-19 patients as well as in
inflammatory diseases (11,12,13). In a retrospective study
in which Eissa et al. investigated 88 patients, when they
compared COVID-19 patients with the control group, the
thrombocytes and lymphocytes count decreased significantly
(p=0.004, p < 0.001, respectively), and the CRP, NLR, and
NLPR increased significantly (p=0.003, p=0.008, p < 0.001,
respectively). In the same study, a statistically significant
difference was also found in SIRI (p=0.032), but no statistically
significant difference was found in AISI (p=0.244) (11). Fois
et al. found a statistically significant correlation between
the increase in WBC, lymphocytes, neutrophils count, NLR,
NLPR, and SIRI, and mortality in their study involving 119
COVID-19 patients (p=0.006, p=0.012, p=0.012, p=0.0015,
p=0.0009, p=0.010, respectively). In addition, a statistically
significant relationship was found between AISI and mortality
(p=0.025) (12). In another study comparing COVID-19 patients
according to intensive care hospitalization, the NLR, SIRI, and
AlSI values were significantly higher in intensive care patients
compared to other COVID-19 patients (p < 0.001, p < 0.001, p
< 0.001, respectively) (13). In our study, as in patients who had
coronary artery bypass surgery and COVID-19 patients, high
NLR and NLPR were found to be indicators of poor prognosis,
while both AISI and SIRI were not significant as indicators of
poor prognosis. As we expected, BUN, creatinine, and CRP
were associated with length of hospital stay, mortality, and
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intensive care unit admission. Alanine aminotransferase was
only associated with mortality. Aspartate aminotransferase
had no significant relationship with prognosis. In a study in
which Ranson criteria were used for prognosis evaluation
and 184 patients with acute pancreatitis were examined, a
statistically significant correlation was found between BUN,
creatinine, AST, ALT, and CRP elevations in severe pancreatitis
cases (p=0.001, p=0.003, p < 0.001, p=0.006, p < 0.001,
respectively) (15).

Although we could not find a study on the relationship
of NLPR, AISI, and SIRI with prognosis in patients with
pancreatitis, the relationship of hematological parameters
with prognosis has been examined in many studies. In a
study examining hematological parameters, patients with
acute pancreatitis had higher lymphocyte, neutrophil,
platelet count and NLR values compared to the control
group (p=0.001, p=0.001, p=0.001, p=0.01) (14). Gllimsek
et al. found a statistically significant correlation between low
hemoglobin and hematocrit and poor prognosis (p=0.309,
p=0.517, respectively). There was a statistically significant
relationship between neutrophils, monocytes count

and poor prognosis (p < 0.001, p < 0.001, respectively) (15). In
a study by Khan et al., in which they examined 154 patients
with acute pancreatitis, they found that neutrophil and
NLR levels were significantly higher in patients with severe
pancreatitis compared to pancreatitis with milder disease (p <
0.001) (3). Garg et al., on the other hand, found that there was
a significant decrease in NLR level after 48 hours, although
not in the first 24 hours (p=0.09) (p=0.017) (16). In our
study, neutrophils count were only significantly associated
with intensive care admission. It was determined that low
lymphocyte, hemoglobin, and hematocrit levels could be an
indicator of poor prognosis.

Limitations

In our study, the first application laboratory parameters of
our patients were taken into account. We did not have the
opportunity to take control laboratory tests at different
times of the inflammatory process. While the length of
stay in the hospital and the rate of hospitalization in the
intensive care unit were created with precise information,
there was no readmission evaluation due to a pancreatitis
attack. Newly diagnosed patients were evaluated, since
patient admission was taken as the basis, and patients who
could not have been diagnosed before but who may have
actually had an attack of chronic pancreatitis, could not be
excluded from the study.

CONCLUSION

Acute pancreatitis is an inflammatory process that requires
serious approach. Hematological parameters are helpful in
predicting the prognosis, but there is a need for differently
developed hematological indices in managing acute
pancreatitis.
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Increased Burnout and Caregiver Burden Levels in Caregivers
with Declined Active Participation of Patients in the Community
Mental Health Center During the COVID-19 Pandemic

COVID-19 Pandemisinde Hastalarin Toplum Ruh Saghgi Merkezi’'ne Aktif
Katiliminin Azalmasiyla Bakim Verenlerde Artan Tukenmislik ve Bakici
Yiiku Diizeyleri

Seda Yilmaz

Istinye University, Elazi§g Medical Park Hospital, Department of Psychiatry, Elazig, Turkey

Abstract

Aim: This study aimed to compare the burnout and caregiver
burden in caregivers during COVID-19 due to the decrease in
patient participation in the Community Mental Health Center
(CMHC) and the inability to accept patients for a while before the
COVID-19 pandemic.

Material and Method: Caregivers of 47 patients registered to CMHC
were included in this study. The first interview for this study was
held in January 2020, before the start of the COVID-19 pandemic in
Turkey. The second interview was held in June 2021, after the start
of the COVID -19 pandemic and thus lockdown and restrictions.
Sociodemographic data form, Maslach Burnout Inventory (MBI),
and Zarit Caregiver Burden Scale (ZCBS) were applied to caregivers.

Results: The findings obtained in the second interview showed that
MBI (p<0.001) and ZCBS (p<0.001) total scores were significantly
higher. And in the second interview, the increase in burnout level
was higher in the participants with low education level and those
who did not work (p<0.05). Also, the increase in burnout level and
caregiver burden was higher in those with low income, caregivers
for a longer time, those with low drug compliance, and those with
a history of COVID-19 (p<0.05).

Conclusion: During the COVID-19 pandemic, the increasing
burnout and caregiver burden of the caregivers of patients
who could not actively participate in TRSM activities due to the
measures taken for social isolation supported the importance of
TRSM services.

Keywords: Caregiver burnout, community, COVID-19 pandemic,
mental health

0z

Amag: Bu calismada; COVID-19 pandemisinde, Toplum Ruh Saghg
Merkezi (TRSM)'ne hasta katiiminin azalmasi ve bir stre hasta kabul
edilememesi nedeniyle, bakim verenlerde olusan tikenmislik ve bakici
yUkanun, COVID-19 pandemisi dncesiyle kiyaslanmasi amaglandi.

Gereg ve Yontem: TRSM'ye kayitli 47 hastanin bakim vereni calismaya
alindi. Bu calismadaki ilk gérisme, Turkiye'de COVID-19 pandemisinin
baslamasindan énce Ocak 2020'de yapildi. Ikinci gorisme ise COVID-19
pandemisi basladiktan sonra, kapanmalar ve kisitlamalardan sonra,
2021'in haziran ayinda yapildi. Bakim verenlere sosyodemografik veri
formu, Maslach Tukenmislik Envanteri (MTE), Zarit Bakial Yik Olcegi
(zBYO) uygulandi.

Bulgular: ikinci gériismede MTE (p<0,001) ve ZBYO (p<0,001) toplam
puanlart anlamli olarak daha yUksek saptandi. Ve ikinci gérismede
katiimcilardan egitim duzeyi dustk olanlarda ve calismayanlarda
tikenmiglik dizeyindeki artis daha fazlaydi (p<0,05). Ayrica, ikinci
gorismede gelir duzeyi dustk olanlarda, daha uzun stre bakim
verenlerde, hastanin ila¢ uyumu duslk olanlarda, COVID-19 gegirme
Oykisu olanlarda tikenmislik duzeyindeki ve bakicr yuktndeki artis
daha fazlaydi (p<0,05).

Sonug: COVID-19 pandemisidéneminde sosyal izolasyon amaclialinan
tedbirler nedeniyle, TRSM faaliyetlerine aktif katiim gosteremeyen
hastalarin bakim verenlerinin artan tikenmislik ve bakici ytkleri, TRSM
hizmetlerinin dnemini desteklemistir.

Anahtar Kelimeler: Bakim veren ttikenmisligi, COVID-19 pandemisi,
ruh saghgy, toplum
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INTRODUCTION

The concept of community mental health is related to
the psychiatric condition, treatment and care of the
individual and the environment with which he or she is
in communication. Community mental health centers
(CMHCs) are the centers where the patient is followed up
and treated, and where the individual communicates with
both himself or herself and his or her family. These centers
also aim to prevent hospitalizations. CMHCs offer activities
and tasks for the patients to gain functionality. These types
of centers are also the centers where individual and group
therapies are provided in addition to drug treatments.
2 Individuals with diagnoses such as bipolar disorder,
schizophrenia and other psychoses are registered in these
centers. The registered patients are invited to CMHCs, and
interviews are conducted. Home visits are made for the
patients who do not participate in CMHC activities. Personal
care plan files are available for all patients. These files are
shaped according to the needs of that patient and the
necessary interventions are made. Treatment is followed
by a psychiatrist. There are many activities such as painting,
sports, handicrafts, and music for patients who visit CMHCs.
Bl In addition to many services provided to the patients,
regular family interviews and family trainings are held.
Within the scope of the services provided to the families, it
is aimed to facilitate and support the lives of the caregivers.

The person who provides primary care by meeting the
needs of a patient with a severe chronic disease is defined
as a caregiver. The social, socioeconomic, physical and
psychological difficulties experienced by the caregiver as a
result of this responsibility are called the “caregiver burden”.
M Caregivers of people with severe mental disorders are
exposed to a significant burden as a result of their caregiving
role.”! Mental illnesses, especially schizophrenia and bipolar
disorder, are among the most difficult and burdensome for
caregivers. Burnout is characterized by decreased personal
achievement, depersonalization, and emotional exhaustion.
6l Caring for a person with mental illness affects caregivers
financially, physically, and emotionally and creates some
restrictions on their routines.”

The COVID-19 virus emerged in 2019, affecting the whole
world, and this epidemic has been accepted as a pandemic.
Due to the fact that social isolation is one of the most
important measures to combat this pandemic, the living
conditions, habits, social aspects, and most importantly, the
psychological status of individuals have been significantly
affected.® In order to control and eliminate COVID-19,
many measures, especially "lockdowns', were taken in many
countries during the pandemic.” Within the scope of the
measures taken, measures had to be implemented in CMHCs
like many other institutions. Considering that patients
participating in CMHC services could not follow important
rules such as social distance and mask use, patients had to
stay away from CMHC activities in line with the mandatory
rules.

Patients could not be admitted to CMHC for a while due to the
COVID-19 pandemic and then limited patient admission was
allowed. In this study, it was aimed to compare the burnout
and caregiver burden levels in caregivers during the COVID-19
pandemic to those before the COVID-19 pandemic. This study
will contribute to the literature by seeing the importance of
caregivers' burden and burnout during pandemic processes.

MATERIAL AND METHOD
Sample

There are 543 patients registered in Elazig CMHC.
Approximately 24 of these patients come to CMHC regularly
at least once a week, and approximately 30 of them benefit
from CMHC activities almost every day. These 54 patients
were considered as regular participants in CMHC. After the
start of the COVID-19 pandemic, the number of patients
participating in CMHC decreased. And from January 2021
to May 2021, CMHC did not provide face-to-face services.
During this process, online interviews were conducted. After
reopening in May, a limited number of approximately 10
patients per day were admitted to the CMHC.

Intervention

Inclusion criteria for the study were determined as caring for
patients who were registered in CMHC and for patients who
regularly participated in CMHC activities for at least 6 months
before the outbreak of the pandemic, and for patients who
were diagnosed with bipolar disorder, schizophrenia or
other psychoses according to DSM-5 diagnostic criteria. On
the other hand, exclusion criteria from the study were the
presence of a psychiatric disease, the presence of cognitive
and neurological disease at a level that hinder the participants
from perceiving the scales. The participants did not have a
history of any psychiatric iliness, and the history taken from
the participants was taken into account when excluding
psychiatric illnesses. Since the presence of a psychiatric
disease may cause mental problems such as burnout, those
with psychiatric diseases were excluded from the study so
that this would not affect the results of the study. For this
study, the researcher tried to interview the caregivers of 54
patients who attended CMHC more regularly. Caregivers of
2 patients could not be included in the study because they
did not want to participate in the interviews. 2 patients did
not have a caregiver with whom they lived together. The
caregivers of 3 patients had a history of psychiatric illness.
The caregivers of the remaining 47 patients were included
in the study. None of the 47 caregivers interviewed met a
psychiatric diagnosis at the time of the interview and had
no previous history of psychiatric illness. Since none of these
caregivers had exclusion criteria, they were all included in the
study. The first interview (I1) in this study was held in January
2020, before the onset of the COVID-19 pandemic in Turkey.
The second meeting (12) was held in June 2021, later in the
pandemic, after the start of the COVID-19 and the lockdowns
and restrictions. Both interviews were conducted face-to-face
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by inviting caregivers to the CMHC. Sociodemographic Data
Form for the Caregivers, Maslach Burnout Inventory and Zarit
Caregiver Burden Scale were applied to all caregivers.

Written informed consent form was obtained from all
participants by giving information about the study. The study
was conducted based on ethical principles and in accordance
with the principles of the Declaration of Helsinki. This study
was approved by the ethics committee of Firat University
(Date: 27.05.2021, No: 2021/07-30).

Data Collection Tools
Sociodemographic Data Form for the Caregivers

The form was prepared by the researcher. There are some
data about age, gender, education level, background, family
history, COVID-19 history, household income, the duration of
caregiving period, the degree of affinity and the patient he/
she cares for.

Maslach Burnout Inventory (MBI)

This scale was developed by Maslach and Jackson in 1981 and
consists of 22 items. There are depersonalization, emotional
exhaustion, and personal accomplishment subscales in
the inventory. As the score obtained from the “personal
accomplishment” subscale decreases, the level of burnout
increases. In contrast, as the score received from the subscales
“emotional exhaustion” and “depersonalization” increases, the
level of burnout increases. The validity and reliability study of
the inventory was conducted by Ergin in 19921011

Zarit Caregiver Burden Scale (ZCBS)

This scale is employed to evaluate the burden level of the
caregivers. It was developed by Zarit et al. in 1980. The validity
and reliability study of the scale was performed by Ozlii et
al. in 2009 by being translated into Turkish. Scoring can be
made between 19-95 points. As the scores increase, the level
of the burden experienced increases. There are subscales of
economic burden, dependence, irritability and restrictedness,
psychological tension and impaired private life, and impaired
social relations.>'®

Statistical Analysis of the Data

The data obtained in the research were evaluated through
the SPSS 22.0 statistical program. Whether the data showed
normal distribution or not was analyzed with skewness and
kurtosis. It was determined that the variables showed normal
distribution. Frequency and percentage analyses were used
to determine the descriptive characteristics of the caregivers
participating in the research. On the other hand, mean and
standard deviation statistics were used in the analysis of the
scale. The change in the levels of burnout and burden of
the caregivers before and after the COVID-19 pandemic was
analyzed through dependent groups t-test. Independent
Groups T-test, Anova test and post hoc analyzes were used
to examine the changes in the scale levels according to the
sociodemographic characteristics of the patients. Significance
level was accepted as p<0.05.

RESULTS

Participants consisted of 21 men and 26 women. The
mean age was 50,021. The distribution of the participants'
sociodemographic data is tabulated in Table 1.

Table 1. Distribution of Sociodemographic Data

Groups Frequency (n) Percent (%)
Gender

Male 21 44,7

Female 26 55,3
Marital Status

Married 36 76,6

Single 8 17,0

Divorced / Widow(er) 3 6,4
Education Level

llliterate 8 17,0

Primary School 24 51,1

Secondary School 9 19,1

University 6 12,8
Employment Status

Employed 20 42,6

Unemployed 27 57,4
Household Income

<2000TI 10 21,3

2000-5000 Tl 25 53,2

5000>TI 12 25,5
Duration of Caregiving

1-5 Years 13 27,7

5-10 Years 21 44,7

>10 Years 13 27,7
Degree of Affinity of the Patient

Spouse 14 29,8

Child 4 8,5

Parents 18 38,3

Sibling 11 234
Gender of the Patient

Male 37 78,7

Female 10 21,3
Diagnosis of the Patient

Bipolar Affective Disorder 26 55,3

Schizophrenia and other psychoses 21 44,7
Patient's Medication Compliance (Perceived by the caregiver)

Low 16 34,0

Moderate 17 36,2

High 14 29,8
Caregiver’s COVID-19 History

Present 21 44,7

None 26 5588

Mean SD

Age 50,021 15,059
Age of the Patient 43,532 9,184

Descriptive Statistics (frequency, percentage, mean, standard deviation)
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Table 2. The Change seen in Burnout and Caregiver Burden Levels Before and After the COVID-19 Pandemic

Measurements " 12 N t p
Mean+ SD Mean+ SD

MBI Total 57,000+9,952 62,149+11,073 47 -5,207 <0,001*
Emotional Exhaustion 18,936+7,088 22,277+8,769 47 -5,092 <0,001*
Depersonalization 8,213+3,647 9,000+3,665 47 -3,372 0,002*
Personal Accomplishment 29,851+6,221 30,915+5,664 47 -1,863 0,069
ZCBS Total 46,021+£15,109 53,511+16,420 47 -6,418 <0,001*
Psychological Tension & Impaired Private Life 15,745+6,768 18,638+7,432 47 -5,853 <0,001*
Irritability & Restrictedness 7,553+2,757 8,915+3,113 47 -6,501 <0,001*
Impaired Social Relations 5,638+2,706 6,660+3,171 47 -4,822 <0,001*
Economic Burden 10,575+3,488 11,894+3,389 47 -5,843 <0,001*
Dependence 6,787+2,274 7,340+2,219 47 -4,436 <0,001*

Dependent Groups T-Test, *p<0,05, MBI: Maslach Burden Inventory, ZCBS: Zarit Caregiver Burden Scale, I1: 1st Interview, |2: 2nd Interview

The increase in the interview 2 (I12) value (x=62.149)
compared to the interview 1 (I11) value (x=57,000) of the
MBI total mean score was found to be significant (t=-5.207;
p<0.001) (Table 2). The variation of the subscales of MBI
between |1 and 12 is shown in Table 2. The increase in the 12
value (x'=53.511) compared to the I1 value (x=46,021) of the
ZCBS total mean score was significant (t=-6.418; p<0.001)
(Table 2). The variation of the subscales of ZCBS between I1
and 12 is shown in Table 2.

The mean change in the total scores of MBI of the caregivers
was found to be 5.149+6,779 (Min=-9; Max=24), and the
mean change in the total scores of ZCBS was found to be
7.489+8,000 (Min=0; Max=40) (Table 3).

Table 3. Descriptive Statistics of Burnout and Caregiver Burden Total

Scores Between Before and After the COVID-19 Pandemic

N Mean sD Min Max
MBI Change 47 5,149 6,779 -9,000 24,000
ZCBS Change 47 7,489 8,000 0,000 40,000

Central Distribution Measurements, MBI: Maslach Burden Inventory, ZCBS: Zarit Caregiver Burden
Scale

The change in the MBI total mean score of the caregivers
differs significantly according to the education level,
employment status, income of the caregiver, duration
of caregiving, patients’ medication compliance, and the
caregiver's COVID-19 history (p<0.001, p<0.001, p<0.001,
p<0.001, p<0.001, p<0.001, respectively) (p<0,05) (Tablo
4). The change in the ZCBS total mean score of the
caregivers differs significantly according to the income
of the caregiver, the duration of caregiving, the patient's
medication compliance, and the caregiver's COVID-19
history (p=0.001, p=0.002, p<0.001, p=0.003, respectively)
(p<0,05) (Tablo 4).

DISCUSSION

In this study, it was seen that the burnout and burden
levels of caregivers increased after the COVID-19 pandemic
and this increase was found to be associated with some
sociodemographic data.

With CMHC services, it is aimed to facilitate follow-up and
treatment of the patients and to decrease the difficult process
and the levels of burden caused by the disease."¥ Severe
mental illnesses cause disability and loss of functionality.
On the other hand, being a caregiver for these patients is
very difficult, requires time, and extensive effort, and is an
undesirable and unpredictable situation.™

In this study, caregivers had higher burnout and higher total
caregiver burden levels in |12 than total levels of burnout and
caregiver burden observed in I1. In addition, it was seen that
the levels of emotional exhaustion and depersonalization,
as well as dependence, economic burden, psychological
tension, irritability, and impaired social relations were
higher in 12 than in 11. As mentioned earlier, CMHCs are very
important for both patients and caregivers. Because, thanks
to CMHC, the time that caregivers spend with patients
decreases and they can find more time for themselves.
Thus, they have the opportunity to spend more quality
time together with the patients they care for. In a previous
study, it was found that patients who participated in CMHC
activities enjoyed better functionality and that the caregivers
of these patients had less caregiver burden.® Considering
the period of the COVID-19 pandemic, this process can be
quite challenging for caregivers. Because caregivers have to
spend a long time together with patients during the periods
of lockdown and restrictions, they may feel psychologically
constrained apart from the real restrictions experienced. In
the COVID-19 pandemic, studies with caregivers of dementia
patients showed that caregivers felt overloaded with their
role and were more likely to experience distress."”'® A study
on the psychosocial consequences of COVID-19 restrictions
displayed caregivers experienced a high burden on mental
and physical health. It was also found that caregivers had
higher levels of depression and worsened well-being during
the quarantine implemented compared to non-caregivers.!"
Restrictions and measures taken in the COVID-19 pandemic
can be an additional stress factor. In addition, overload on the
caregiver role and concerns about the care being given can
lead to mental health deterioration and burnout.?” In a study
conducted during the COVID-19 pandemic quarantines in
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Table 4. Comparison of the Changes in the Total Mean Scores of MBI and ZCBS with Sociodemographic Characteristics and the Description

MBI Change

ZCBS Change

Sociodemographic Characteristics n Meanz SD t/F P Meanz SD t/F P
Gender
Male 21 5,191+7,339 6,810+£9,108
0,037 0,970 -0,519 0,606
Female 26 5,115+6,439 8,039+7,119
Marital Status
Married 36 5,944+7,286 7,778+8,240
. 1,474 0,147 0,443 0,660
Single 11 2,546+3,984 6,546+7,448
Education Level
Illiterate 8 14,125£8,593 13,250+12,279
Primary School 25 3,240+5,093 P<0t,gm 6,280+7,045
ostHoc=
Secondary School 8 4,750+3,105 8898 152,153, 1>4 (p<0.05) 7,75046,541 1,973 0,132
University 6 1,667+4,412 4,500+2,881
Employment Status
Employed 20 1,150+3,646 6,100+7,174
-4,011 <0,001 -1,025 0,311
Unemployed 27 8,111+7,084 8,519+8,546
Household Income
<2000TI 10 13,500+7,590 <0,001 15,400+10,178 <0,001
2000-5000 Tl 25 4,600+3,958 24,360 PostHoc= 6,160+6,149 8,862 PostHoc=
5000> TI 12 -0667+3,143 1>2,1>3,2>3(p<0.05)  3¢67.:4,849 122, 1230y
Duration of Caregiving
1-5 Years 13 0,000+3,440 <0,001 3,846+4,616 0,002
5-10 Years 21 4,333+4,163 16,380 PostHoc= 5,857+6,207 7,403 PostHoc=
>10 Years 13 11,61547,763 2>1,3>1,3>2(p<005) 43 76919,901 221, £ (Bl
Degree of Affinity of the Patient
Spouse and Child 18 6,222+8,531 10,333£10,949
Parents 18 5,444+6,662 0,837 0,440 6,111+5,444 1,980 0,150
Sibling 1" 2,909+£2,119 5,091+3,986
Gender of the Patient
Male 37 4,730+6,208 7,18916,699
-0,812 0,421 -0,491 0,626
Female 10 6,700+8,795 8,600+12,076
Diagnosis of the Patient
Bipolar Affective Disorder 26 5,808+5,865 8,654+9,389
. X 0,738 0,465 1,113 0,271
Schizophrenia and other psychoses 21 4,333+7,838 6,048+5,749
Patient's Medication Compliance (Perceived by the caregiver)
Low 16 11,938+6,688 <0,001 14,063+9,726 <0,001
Moderate 17 3,353+2,499 30,476 PostHoc= 4,882+3,407 12,588 PostHoc=
High 14 -0,429+2,980 1>2,1>3,2>3 (p<0.05) 3,143+4,538 1>2,1>3 (p<0.05)
Caregiver’s COVID History
Present 21 9,714+£7,170 11,571+9,626
5,188 <0,001 3,509 0,003
None 26 1,462+3,432 4,192+4,280

Independent Groups T-Test; Anova Test; PostHoc:Tukey, LSD, MBI: Maslach Burnout Inventory, ZCBS: Zarit Caregiver Burden Scale

Japan, there was an increased anxiety and an increase in the
levels of caregiver burdens experienced by individuals looking
after patients with schizophrenia due to the difficulties of care
during the quarantine process.?" Like everyone in the society,
caregivers may also be affected psychologically. Even though
the number of cases and deaths increased rapidly during the
pandemic process, COVID-19 caused more psychological
effects than death.?? In addition, negative mental changes
in the patients they care for may affect the caregivers. Some
studies have shown that some mental illnesses may recur
during the COVID-19 pandemic. Recurrent psychoses or new-
onset psychoses have been reported in many case studies
or case series,””®! and the pandemic, which is risky for many

diseases, may also be risky in terms of BAD recurrence.?”
During the pandemic process, when CMHC activities were
canceled or restricted, burnout and burden levels of the
caregivers might have increased both due to the negative
changes observed in the patients they look after and because
of the negative effects of the pandemic they experienced
firsthand.

In this study, the increase in the total levels of burnout and
burden of the caregivers did not differ significantly according
to the gender, marital status, the degree of affinity of the
patient and the diagnosis of the patient. Considering the
education level, it was seen that the increase in burnout levels
of those with lower education levels, especially those who
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were illiterate, was higher. However, there was no significant
difference between education level and caregiver burden.
The reason for this may be that the lack of information about
COVID-19 and about caregiving increases the burnout levels
in caregivers with lower education background. In addition,
the increase in burnout levels of employed caregivers was
lower than those of unemployed caregivers, but there was no
significant difference between employment and the levels of
caregiver burden. The reason for this may be that employed
individuals are busy during work. Being busy may create a
positive mood in people and may bring happiness along
with it.*) Burnout levels may have increased less in employed
caregivers, both for being busy and because of the economic
contribution of their jobs. Another finding that supports this
is that, as the income levels of caregivers decreased, burnout
levels and caregiver burden increased more in this study. In
another study, it was found that among parents who look after
children with chronic diseases, those with a lower income
level had higher caregiver burdens.?® Apart from the social
difficulties it brought, the COVID-19 pandemic also caused
difficulties in working life.?”? The COVID-19 pandemic has
been a difficult process for caregivers, as it is for many people,
due to social distance measures, reduced participation in
activities, and deprivation of many social opportunities. When
these are followed by losing one’s job, financial uncertainty,
as well as increased stress, it creates more psychological
pressure.

Again, in the results of the study, it was seen that the increase
in burnout and caregiver burden was higher in those who
had been giving care for a longer time. As the duration
of caregiving increases, it may be an expected result that
burnout and the burden of caregivers increase due to the
material and moral responsibilities undertaken, due to the
fatigue that occurs over time, and due to the more intense
difficulties experienced especially during the pandemic.
Consistent with this result, in a study conducted with
caregivers of dementia patients in the COVID-19 pandemic,
those who provided care for a longer period of time had more
mental distress than those who provided care for a shorter
period of time.?%

As another result of the study, burnout and burden levels
of caregivers of patients with lower medication compliance
increased more than those of caregivers of patients with
moderate and high medication compliance. Non-compliance
to treatment is a factor that increases mortality and
morbidity. It can increase hospital readmissions and thus
cause familial, economic and social problems and reduce the
patient's quality of life.?l In a study that included patients
with schizophrenia, schizoaffective disorder and BAD during
the COVID-19 pandemic, it was observed that one out of five
patients discontinued their psychiatric medications and 30%
of patients' symptoms worsened during quarantine.’® In
another study, it was observed that patients who benefited
from CMHC activities had higher compliance to medical
treatment.B" The decrease in medication compliance in

patients due to difficulties in accessing CMHC services during
the pandemic may be the reason for the increased burnout
and burden levels seen in caregivers.

In the results of this study, the burnout and burden levels
of caregivers with a history of COVID-19 increased more.
COVID-19, like other coronaviruses, is associated with
psychiatric outcomes. In a study of 402 people with a history
of COVID-19, 55% of participants showed at least one
psychiatric illness.?? Caregivers with COVID-19 may have
shown more burnout and increased caregiving burden due
to both the psychological and physiological effects of the
process they experienced.

This study had some limitations. First of all, the study
was conducted with a small sample, since the number of
patients who regularly visited Elazig CMHC and the number
of caregivers of these patients were limited. New studies to
be conducted by CMHCs with more active participation of
patients might be important in terms of supporting these
results. In addition, this single-centered study might be
supported by a new multi-center study. A limitation of this
study was that negative changes in the mental health of
the participants due to the COVID-19 pandemic were not
identified. Another limitation is that the clinical status and
clinical course of the patients are not included in this study.

CONCLUSION

As a result, CMHCs facilitate the lives of both the patient
and their caregivers in terms of the patients’ follow-up and
treatment and their rehabilitation process. They also provide
a great service in the field of psychiatry thanks to their various
supporting areas. In this study, the increased burnout and
burden levels of the caregivers of the patients who could not
maintain their active participation in CMHC activities during
the COVID-19 pandemic lockdown and restriction periods
supported the importance of CMHC services. In addition,
in line with the results of the study, caregivers should be
supported psychiatrically during the pandemic process.
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Abstract

Objective: The aim of this study is to determine the high levels of
acute phase reactants (APR) of ankylosing spondylitis (AS) patients
at diagnosis and follow-up, and to investigate the relationship
between patients’ high levels of APR and patients’ disease activity
levels and clinical characteristics.

Material and Method: 948 patients who were diagnosed with AS
according to the modified 1984 New York criteria and followed-up
at the university rheumatology clinic were included in this study.
The patients’ erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) levels across all visits were retrospectively reviewed
through the hospital’s database.

Results: At first visit, high levels of CRP and ESR were observed in
626 (68.5%) and 578 (64.6%) patients respectively. During follow-
up 84.6% of patients had high CRP and 69.5% patients had high
ESR, however in 10% of patients APRs did not increase at all. There
was good correlation between ESR and CRP (r=0.666, p=0.000).
A better correlation was observed at first visit between CRP and
BASDAI (r=0.81, p=0.23) or ASDAS (r=0.468, p=0.000) compared
to ESR and BASDAI (r=0.111, p=0.02) or ASDAS (r=0.334, p=0.000).
Compared to BASDAI, ASDAS with either ESR (p=0.00) or CRP (very
high disease activity-p=0.000, inactive disease-p=0.001) had better
performance in evaluating the activity of the patient in inactive
and very high levels of severe disease.

Conclusion: Our results showed, high levels of acute phase
reactants is not rare in AS patients. APR should be considered the
most significant laboratory diagnostics in the evaluation of AS and/
or response to the treatment.

Keywords: Ankylosing spondylitis, acute phase reactant, erythrocyte
sedimentation rate, C-reactive protein, disease activity index.

Oz

Amag: Ankilozan spondilit (AS) hastalarinin tani ve takipteki yiksek
akut faz reaktanlari (AFR) duzeylerini belirlemek ve hastalarin yiksek
AFR duzeyleriile hastalik aktivite dizeyleri ve klinik &zellikleri arasindaki
iliskiyi arastirmak.

Gere¢ ve Yontem: Modifiye 1984 New York kriterlerine gore AS
tanisi alan ve Universite romatoloji kliniginde takip edilen 948 hasta
bu calismaya dahil edildi. Tim ziyaretlerdeki hastalarin eritrosit
sedimantasyon hizi (ESH) ve C-reaktif protein (CRP) seviyeleri kayit
defteri ve hastanenin veri tabani araciligiyla geriye dontk olarak
incelendi.

Bulgular: ilk ziyarette, sirasiyla 626 (%68,5) ve 578 (%64,6) hastada
ylUksek CRP ve ESH seviyeleri gozlendi. Takip sirasinda hastalarin
%84,6'sinda ylksek CRP ve 9%69,5'inde yuksek ESH vardi, ancak
hastalarin %10'unda AFR hi¢ yikselmedi. ESH ile CRP arasinda iyi
bir korelasyon vardi (r=0,666 , p=0,000). Ilk ziyarette CRP ile BASDAI
(r=0,81, p=0,23) veya ASDAS (r=0,468 , p=0,000) arasinda ESH ve
BASDAI (r=0,111,p=0,02) veya ASDAS ile karsilastirldiginda daha iyi bir
korelasyon gdzlendi r=0,334, p=0,000). BASDAI ile karsilastirldiginda,
ESH (p=0,00) veya CRP (¢ok yuksek hastalik aktivitesi-p=0,000, inaktif
hastalik-p=0,001) olan ASDAS, hastanin aktivitesini inaktif ve c¢ok
ylUksek duzeyde siddetli hastalik olarak degerlendirmede daha iyi
performans gosterdi.

Sonug: Sonuglarimiz, AS hastalarinda  yiksek dizeyde akut
faz  reaktanlarinin  nadir olmadigini  gosterdi.  AFR,  AS'nin
degerlendiriimesinde ve/veya tedaviye yanitta en dnemli laboratuvar
diagnostigi olarak dtstuntlmelidir.

Anahtar Kelimeler: Ankilozan spondilit, akut faz reaktani, eritrosit
sedimantasyon hizi, C-reaktif protein, hastalik aktivite indeksi.
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INTRODUCTION

The term spondyloarthritis (SpA) is currently used for a
group of chronic inflammatory diseases associated with
interdependent clinical manifestations, such as sacroiliitis,
uveitis, enthesitis, dactylitis, and arthritis with common
clinical, radiological and genetic characteristics."! Ankylosing
spondylitis (AS) is the prototype disease of this group.
An increase may occur in acute phase reactants (APR)
because of inflammation in the disease process. Erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) are
the most commonly used acute phase reactants during the
follow-up period.”? While APRs may be a quantitative follow-
up parameter that can be used to monitor the AS treatment
response, some of the patients with AS do not have an
increase in AFRs even in the inflammation periods during the
diagnosis and follow-up.®! In the literature, rates of patients
with increased CRP levels have been reported in a wide range
of 39% -75%.“7 The present study aims to determine the rate
of high APR values at the time of diagnosis and during the
follow-up in AS patients, and to demonstrate the relationship
between these high APR values and the clinical characteristics
and disease activities of the patients.

MATERIAL AND METHOD

Patients

This study includes all 948 patients followed up with the
diagnosis of Ankylosing Spondylitis according to the 1984
modified New York criteria® in the Rheumatology Outpatient
Clinic of Dokuz Eylul University Faculty of Medicine
Department of Internal Medicine. The data of the patients
were retrospectively reviewed from October 2011 through
Dokuz Eylil University Hospital's database. Patients with
chronic disorders and patients who applied to the infectious
diseases outpatient clinic were excluded from the study.

Data Collection

All ESR and CRP values of the patients at the time of diagnosis
and during the follow-up period, demographic information
such as age and gender, clinical findings such as peripheral
arthritis and enthesitis, laboratory values such as HLA B27,
drug use information, and the score of the disease assessment
scales such as visual analog scale (VAS), ankylosing
spondylitis disease activity score (ASDAS), bath ankylosing
spondylitis metrology index (BASMI), bath ankylosing
spondylitis functional index (BASFI) and bath ankylosing
spondylitis disease activity index (BASDAI) were recorded by
retrospective screening via the same database.”'2

Ethical Approval

The study was approved by Dokuz Eyliil School of Medicine
Local Ethic Committee. (Date: 07/09/2017 Decision No:
2017/21-44). All procedures performed in studies involving
human participants were in accordance with the ethical
standards of the institutional and/or national research

committee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.

Statistical Analysis

The statistical analysis of the data was made using the
(Statistical Package for the Social Sciences) SPSS® version
22.0 package program. Continuous variables were expressed
as meanzstandard deviation (SD.) and categorical variables
as the percentage. Pearson’s chi-square test was used to
compare the categorical values between the groups and the
correlation between the disease monitoring parameters was
investigated with Spearman’s correlation analysis. Student’s
t-test was applied in the presence of normal distribution to
compare the means of independent groups. The following
points are the accepted guidelines for interpreting the
correlation coefficient: a)Values between 0 and 0.3 (0 and
—0.3) indicate a weak correlation; b)Values between 0.3 and
0.7 (0.3 and —-0.7) indicate a moderate correlation; Values
between 0.7 and 1.0 (-0.7 and -1.0) indicate a strong
correlation.13

The mean, minimum (Min.), and maximum (Max.) values
were given for continuous variables and the number (n) and
percentage (%) values were given for categorical variables as
descriptive values, while p<0.05 was considered statistically
significant.

RESULTS

A total of 948 AS patients ranging from 21-86 years of age
were included in the study, including 293 females (30.9%)
and 655 (69.1%) males. The mean age of the patients was
46.6+12.1. HLA B27 was positive in 25% and negative in
10.5% of the patients, while it could not be analyzed in 64.5%
of the patients due to reasons arising from the social security
system. There was a family history of the disease in 13.2% of
patients. The demographic data of the patients included in
the study are given in Table 1.

Table 1. The demographic data of the patients included in the study

Parameter N (%), Mean£SD. (Min./Max.)
Age (year) 46.6+12.1(21/86)
Age of onset (year) 27.3+10.5 (6/67)
Age of diagnosis (year) 34.5+12.0 (9/76)

Gender (Female/Male) 293 (%30.9)/655 (%69.1)
HLA B27 (Positive/negative/unknown) 237 (%25)/100 (%10.5)/611 (%64.5)

Family history for spondyloarthritis

(present/absent) 123 (%13.2)/806 (%86.8)

Incidence of peripheral arthritis 330 (%34.8)
Incidence of enthesitis 319 (%36.6)
Incidence of uveitis 161 (%18.5)
Incidence of dactylitis 69 (%8)
:jr;glec:igce of inflammatory bowel 36 (%4.1)
Incidence of psoriasis 23 (%2.7)

Data were presented as mean+SD. (min.: max.) and n (%); Min.: Minimum; Max.: Maximum; HLA:
Human leucocyte antigen; SD.: Standard deviation.
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While the ESR level was high in 578 (60.9%) patients, CRP
level was high in 626 (66%) patients at the first visit. The ESR
and CRP levels were higher in males at the first visit (p=0.000)
(Figure 1).

ESR CRP

605

53(%5.6) 195(%20.6)

(%63.8)

Figure 1. Vein diagram of patients ascending only ESR/CRP or both at any
time

When the data of the patients with high levels of both ESR and
CRP were analyzed, it was seen that there was a significant
difference in terms of gender, and the ESR and CRP levels
were higher in male patients (p=0.019).

There was no significant difference between the positive or
negative HLA-B27 and the CRP elevation in AS patients. A
similar situation was seen between the HLA-B27 positivity
and the ESR elevation (Table 1).

The CRP and ESH levels of the patients were checked at the
time of diagnosis, and they were monitored third month,
sixth month and at last visit. The mean CRP value of the
patients at the first visit was 19.92+29.67 mg/L, and the mean
ESR value measured at the first visit was 32.33+22.82 mm/
hour. The mean value of CRP measured at the 3rd month visit
was 13.51+21.66 mg/L, and the mean value of ESR measured
at the first visit was 10.40+£18.97 mm/hour. The mean value of
CRP measured at the 6th month visit was 14.70+22.47 mg/L,
and the mean value of ESR was 21.21+21.35 mm/hour. The
mean ESR value measured at the last visit was 22.95+19.55
mm/hour, and the mean CRP value measured at the last visit
of the patients was 14.03+24.71 mg/L (Table 2).

Table 2: Mean ESR and CRP at first visit, third month, sixth month and

at last visit.

Mean=SD. Min./Max.
. . CRP (mg/L) 19.92+29.67 0/296
First visit
ESH (mm/h) 32.33+£22.82 0/161
CRP L 13.51+21.66 1/105
Third month (mg/L) /
ESH (mm/h) 10.40+£18.97 0/90
CRP L 14.70+£22.47 1/112
Sixth month (mg/L) /
ESH (mm/h) 21.21+£21.35 1/105
. CRP (mg/L) 14.03+24.71 0/359
Last visit
ESH (mm/h) 22.95+19.55 0/110

We have checked mean values of disease rating scales at the
3rd month, 6th month and last visit of the patients. It was
observed that the patients' disease activity scales, BASDAI,
BASFI, VAS Global, and ASDAS scales, showed a decreasing
trend at the 3™ and 6™ months compared to the first visit
(Table 3).

Table 3: Mean values of disease rating scales at the 3rd month, 6th

month and last visit of the patients

Firstvisit  Third month Sixth month Last visit
BASDAI 3.88+2.31 2.93+2.16 2.55+2.02 2.89+2.17
BASFI 3.28+2.60 2.56+2.28 2.36+2.24 2.67+2.41
ASDAS 2.88+1.18 0.44+1.05 0.11+0.56 2.25+1.07
VAS Global 4.83+2.84 4.07+2.63 4.06x+2.57 3.76£2.40

ASDAS: Ankylosing Spondylitis Disease Activity Score; BASMI: Bath Ankylosing Spondylitis Metrology
Index; BASFI: Bath Ankylosing Spondylitis Functional Index; BASDAI: Bath Ankylosing Spondylitis
Disease Activity Index

Similarly, there was a decrease in BASDAI, BASFI, VAS Global,
and ASDAS scores at the 3 and 6" month visits when
compared with the first visit in patients using Anti-TNF (Table
4).

Table 4: Mean values of disease rating scales at the first, 3rd and 6th

month visits of patients using anti-TNF

First visit Third month Sixth month
BASDAI 4.78+2.43 3.35+2.34 2.84+2.09
BASFI 4.14+2.69 3.76+2.46 3.45+2.42
ASDAS 345+1.24 4.04+2.48 3.43+2.43
VAS Global 5.62+2.81 0.14+0.62 0.11+0.54

ASDAS: Ankylosing Spondylitis Disease Activity Score; BASMI: Bath Ankylosing Spondylitis Metrology
Index; BASFI: Bath Ankylosing Spondylitis Functional Index; BASDALI: Bath Ankylosing Spondylitis
Disease Activity Index

The relationship between ESR (baseline) levels and disease
activity parameters (first visit) was evaluated. A weak positive
correlation was found between ESR levels and BASDAI and
BASFI and BASMI scores (r=0.111, p=0.020, r=0.219, p=0.000,
and r=0.123, p=0.003 respectively). A moderate positive
correlation was found between ESR levels and ASDAS score
(r=0.334, p=0.000). However, CRP had a high correlation with
BASDAI (r=0.810, p=0.023), a mild correlation with BASFI
(r=0.224, p=0.000), and a moderate correlation with ASDAS
(r=0.468, p=0.000) (Table 5).

Table 5: Relationship between ESR and CRP at first visit and disease

activity parameters

ESR (mm/h) CRP (mg/L)
r p r p
BASDAI 0.111 0.020 0.810 0,023
BASMI 0.123 0.003 0.205 0.000
BASFI 0.219 0.000 0.224 0.000
ASDAS 0.334 0.000 0.468 0.000

Spearman correlation test; ASDAS: Ankylosing Spondylitis Disease Activity Score; BASMI: Bath
Ankylosing Spondylitis Metrology Index; BASFI: Bath Ankylosing Spondylitis Functional Index;
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; ESR: Erytrocyte sedimentation rate
(mm/h); CRP: C-Reactive protein; r: correlation coefficient.
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DISCUSSION

It is difficult to define the disease activity, progression,
prognosis and complete disease status of AS. APR
measurements are used as part of routine clinical care in
determining the clinical activity of AS, although they are not
as indicative as in rheumatoid arthritis during the disease
follow-up.®! Different rates have been reported in the
literature for the ESR and CRP values measured in the baseline
in ankylosing spondylitis. The CRP levels were found as %39,
%47.3, %62, and %75 in various studies.**' The mean ESR
and mean CRP were determined as 33.1+24.8/ 22.3£21.4 in
the study by Lin et al.", as 31+23.3/ 8.3 in the study by Bodur
et al."¥, as 24.9/1.5 in the study by Caglar et al."”), and as 23.9+
21.9/ 15£13.9in the study by Baskan et al."®

Considering the early axial SpA cohorts, it is seen the rate
of patients with high levels of ESR and CRP is not high. In a
literature review by Ruof et al.®! 13 studies were evaluated.
The researchers analyzed the relationship between the ESR
and/or CRP and the disease activation and saw that the
correlation coefficient ranged between 0.55 and 0.69 and
there was a strong relationship between the ESR and CRP. In
the same review, it was reported that the CRP was more closely
associated with the disease activity. However, in the literature,
there are studies reporting that the high levels of CRP and
ESR are not encountered frequently in the AS, and they were
not in good correlation with clinical activity and radiological
progression.?? In the present study, the mean CRP value of
the patients measured at the first visit was 19.92+29.67 mg/L,
and the mean ESR value was 32.33+22.82 mm/h. There was a
high level of ESR in 60.9%, and a high level of CRP in 66% of
the patients at the first visit. This shows similarities with studies
where higher ESR and CRP rates were reported.

While the level of ESR was high at a rate of 60.9% and the
level of CRP at a rate of 66% at the first visit, these rates rose
up to 69.5% for the ESR and 84.6% for the CRP level during
a 7-year follow-up period. In previous studies where the ESR
and CRP levels were analyzed, the first visit measurements
were evaluated in general but the APR levels and the rates
of patient high APR levels were not reported. The results
of the present study were similar to those of the studies
reporting a high APR rate at the first visit, but an increase
was observed in this rate during the follow-up visits.">® In
the present study, several APR measurements were detected
during the follow-up period and, as a limitation, the factors
that caused confounding conditions such as infection during
these measurements could not be eliminated. Considering
the patient-based distribution, the CRP was the group where
the highest positivity was seen with a positivity value of 75-
100% in 411 patients. This can be explained with the fact that
it could be measured and a high value could be obtained only
once in 122 patients.

The mean CRP values of patients before Anti-TNF ranged from
11.0 mg/L to 31.8 mg/L similar to our database of the patients
in this study.'” The percentages of patients with high CRP

and ESR values were not given in these databases. These ESR
and CRP values are those before all the patients started to use
anti-TNF, and almost all of these records were obtained from
patients receiving anti-TNF. One of the reasons for the high
proportion of patients with high APR values in the present
study is that our database is mainly focused on the patient
group receiving anti-TNF. More than one-third of the patients
used anti-TNF drugs.

As a result of the evaluation of 261 patients before the
administration of anti-TNF, the mean value of CRP was
23.0 mg/L, which was close to the mean CRP in the present
study"? There are studies that show the relationship between
the CRP and the disease scales like BASDAI and ASDAS, as
well as studies that report the opposite results. In another
study by Sheehan et al, there was a positive correlation
between the acute phase reactants (ESR, CRP, orosomucoid,
Alfa-1 antitrypsin), but no correlation was found between the
disease activity and acute phase reactants.?

Similar to the observations that there was a positive correlation
between acute phase reactants and disease activity parameters,
in the present study, the ESR had a weak correlation with the
BASDAI and a moderate correlation with the ASDAS score at
the first visit. The correlation between the CRP and the BASDAI
score was better than that of the ESR. Similarly, there was a
moderate correlation with the ASDAS score.

The study by Cansu et al. showed that the ESR and CRP
were associated with high BASFI scores.?'?? However, while
a correlation was determined between the acute phase
responses and the BASMI and BASFI scores in the present
study, it was not remarkably high.

Some studies in the literature argued that the symptoms were
more severe in HLA-B27-positive AS patients than in HLA-B27-
negative patients and demonstrated this by an increase in
ESR and CRP values.?*?! However, in a study by Chung et al.,
ESR and CRP were evaluated in spondyloarthropathy patients
with positive and negative HLA-B27, and no significant
relationship was found between patients with positive
HLA-B27 and the ESR and CRP levels.®®

In the present study, no significant difference was found
between the positive or negative HLA B27 and BASDAI active/
inactive disease scores and ASDAS inactive disease, moderate
disease activity, high disease activity, and very high disease
activity. Furthermore, there was no significant relationship
between the CRP and ESR levels and the HLA-B27.

In the present study, the fact that the ESR and CRP levels are
high, measurement of APRs more or less frequent than 3
months, can be explained by the presence of cases in which
the ESR and CRP levels were not measured concurrently.
However, the high ESR and CRP levels measured may also be
the cause of infection, especially in patients receiving anti-
TNF. Our study has limitations. The study has a retrospective
design, therefore has some limitations due to the nature of
the study. We intend to replicate the other parameters with
more patients in the future.
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CONCLUSION

In the present study, long-term acute phase response
measurements of the patients were evaluated differently
from the general literature, and high CRP and ESR levels were
found in the majority of patients during the follow-up period.
ASDAS, as a disease activity score, show a performance better
than BASDAI in general, even if not in all parameters. ESR and
CRP are still the most significant markers in the daily practice
for the evaluation of the disease activity in AS patients.
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Abstract

Aim: Systemic immune-inflammation (Sll) index may provide more
promising prognostic information in patients with cancer surgery. However,
to the best of our knowledge, the prognostic value of Sll index in patients
with pancreatic cancer who underwent pancreaticoduodenectomy has
not been studied. Thus, this study aimed to evaluate and compare the
prognostic value of Sl index in patients with pancreatic cancer who
underwent pancreaticoduodenectomy.

Material and Method: All patients over 18 years-old that underwent
successful pancreaticoduodenectomy due to pancreatic cancer between
February 20,2019 and June 30, 2021 at Ankara City Hospital Department of
General Surgery were included. The main predictor of interest was Sll index
which was measured by neutrophil*platelet / lymphocyte count. The main
outcome of the study was long-term all-cause mortality.

Results: A total of 223 patients were included in the current study.
Multivariable cox regression analysis revealed that history of congestive
heart failure [HR (95%Cl): 3.682 (1.140-11.892)], and Sl index [HR (95%Cl):
1.001 (1.001-1.001)] were independently associated with all cause long-
term mortality. The accuracy of predicting mortality for Sl index was
assessed by the area under the ROC curve which was = 0.77. A higher value
of 1305 of Sl index was found with 76% sensitivity and 67% specificity for
predicting all-cause long-term mortality.

Conclusions: The results of the study suggest that measurement of the SlI
index, an easily available and relatively cheap marker, is an independent
predictor of long-term survival after pancreaticoduodenectomy in patients
with pancreatic cancer.

Keywords: inflammation, mortality, pancreatic cancer, Sll index

0z

Amag: Sistemik immin inflamasyon (Si) indeksi, kanser cerrahisi
geciren  hastalarda umut verici  prognostik  bilgiler  saglayabilir.
Pankreatikoduodenektomi yapilan pankreas kanseri tanili hastalarda Sii
indeksinin prognostik degeri daha 6nce arastirimamistir. Bu nedenle, bu
calismada pankreatikoduodenektomi yapilan pankreas kanserli hastalarda Sli
indeksinin prognostik degerini degerlendirmeyi amacladik.

Gere¢ ve Yontem: 20 Subat 2019 - 30 Haziran 2021 tarihleri arasinda
Ankara Sehir Hastanesi Genel Cerrahi Klinigi'nde pankreas kanseri nedeniyle
pankreatikoduodenektomi yapilan 18 yas Gstl tim hastalar ¢alismaya dahil
edildi. llgilenilen ana belirteg, nétrofil*trombosit/lenfosit sayisi ile dlctlen
Sii indeksiydi. Calismanin ana sonlanim noktasl, tim nedenlere bagli uzun
dénem mortaliteydi.

Bulgular: Calismaya toplam 223 hasta dahil edildi. Cok degiskenli Cox
regresyon analizi, konjestif kalp yetmezligi oykust [HR (%95 GA): 3.682
(1.140-11.892)] ve Sii indeksinin [HR (%95 GA): 1.001 (1.001-1.001)] uzun
dénem mortalite ile bagimsiz olarak iliskili oldugunu gésterdi. Sii indeksinin
mortalite 6ngori dogrulugunu degerlendirmek icin yapilan ROC analizinde
egri altinda kalan alan 0.77 olarak belirlendi. Sii indeksinin 1305 ve tzerinde
olmasinin uzun dénem mortaliteyi 6ngort duyarliligi %76, 6zgullugu %67
olarak hesaplandi.

Sonuglar: Calismanin  sonuglar, kolay elde edilebilen ve nispeten
ucuz bir belirtec olan Sii indeksinin, pankreas kanseri tanili hastalarda
pankreatikoduodenektomi sonrasi uzun dénem sagkalimi bagimsiz olarak
ongordurebilecek bir parametre oldugunu gostermektedir.

Anahtar Kelimeler: inflamasyon, mortalite, pancreas kanseri, Sii indeksi
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INTRODUCTION

Pancreaticoduodenectomy also known as Whipple surgery
is the only potentially curative intervention for pancreatic
cancer.™ However, the majority of patients with pancreatic
cancer present with metastatic or locally advanced
unresectable disease; thus only 15-20% of patients are
candidates for the Whipple procedure.” It has been reported
that the 5-year survival rate after surgical resection ranged
from 40.9% to 67.9%.5° However, up to 50% of patients
develop recurrence after curative resection of such a disease
and this clearly affects survival.”? Therefore, evaluation of
prognostic indicators in patients with pancreatic cancer who
underwent pancreaticoduodenectomy is important.

There is increasing evidence shows that the interplay between
local immune response and systemic inflammation may play
a key role in the development of various cancers,®® including
pancreatic cancer.'®' Neutrophil, lymphocyte, and platelet
levels through a complete blood count can shed light on the
systemic inflammatory response. However, inflammatory
parameters alone can be easily affected by other factors, so
combined inflammatory index tools, such as neutrophil to
lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR),
are perhaps theoretically more reliable and have potential to
assess inflammatory status. Systemic immune-inflammation
index (SIl) is a novel systemic inflammatory index, based
on neutrophil, platelet and lymphocyte counts. It has been
previously reported that SIl may provide more promising
prognostic information than NLR and PLR in patients with
colorectal cancer surgery.'” In addition, it is also showed that
higher Sll is independently associated with worse outcomes in
patients with metastatic renal cell carcinoma.

However, to the best of our knowledge, the prognostic value
of Sllindex in patients with pancreatic cancer who underwent
pancreaticoduodenectomy has not been studied. Thus, this
study aimed to evaluate and compare the prognostic value of
Sll index in patients with pancreatic cancer who underwent
pancreaticoduodenectomy.

MATERIAL AND METHOD

In the current study, all patients over 18 years-old that
underwent successful pancreaticoduodenectomy due to
pancreatic cancer between February 20, 2019 and June 30,
2021 at Ankara City Hospital Department of General Surgery
were included. Patients demographic characteristics including
age and sex were recorded. Patients’ comorbidities including
history of congestive heart failure, peripheral vascular disease,
cerebrovascular disease, dementia, chronic obstructive
pulmonary disease, rheumatoid disease, peptic ulcer disease,
liver disease, hemiplegia or paraplegia, and renal disease
were recorded. In addition, laboratory markers including
complete blood count parameters (hemoglobin, neutrophil,
lymphocyte, platelet, mean platelet volume, monocyte and
red cell distribution) and other laboratory markers (estimated
glomerular filtration rate [eGFR], total bilirubin, lactate

dehydrogenase, gamma glutamyl transferase, albumin,
amylase, alkaline phosphatase, alanine aminotransferase,
sodium, potassium and total protein) were recorded. Blood
samples were collected after fasting for at least 6 hours
before pancreaticoduodenectomy. Patients who had missing
laboratory biomarkers were excluded from the study. An
automated blood cell counter (Beckman Coulter analyzer,
California, USA) was used for measuring complete blood
count parameters. Blood biochemistry parameter levels that
were measured using an automatized analyzer (Beckman
Coulter analyzer) using nephelometric measurement before
pancreaticoduodenectomy. The main predictor of interest
was Sll index which was measured by neutrophil*platelet
/ lymphocyte count. The study was carried out with the
permission of Ankara City Hospital Ethics Committee (Date:
18.05.2021, Decision No: E2-22-529).

Outcome

The main outcome of the study was long-term all-cause
mortality. Patients were separated into two groups according
to survival status. Time to death was calculated as the time
period between the first date of surgery and the date of death.
Patients were censored as of June 30, 2021, which marked the
end of the follow-up period for all-cause mortality.

Statistical Analyses

Stata statistical package program (version 15.1 /1C; StataCorp)
was used to perform all data analyses. Kolmogorov-Smirnov
test was used to analyze the distribution pattern. Normally
distributed numerical variables were presented as mean *
standard deviation. Categorical variables were presented as
number and percent (%). To show significant predictors of
mortality, univariable cox regression models were used for
each variable, and then those which had <0.1 p-values were
tested in the multivariable cox regression model. Multivariable
cox regression model results [Hazard ratios (HRs) and their
95% confidence intervals (Cls)] were presented. Receiver
operating characteristic (ROC) analysis was used to show the
discrimination of the performance of the Sl index. Youden's
index, a common summary measure of the ROC curves, was
used to identify the best threshold to discriminate mortality.
Then, the corresponding sensitivity and specificity values
were calculated. According to best threshold Sll index value,
Kaplan Meier survival curves was plotted. All p<0.05 was
considered significant in all statistical analyzes.

RESULTS

A total of 223 patients were included in the current study.
Baseline demographic and clinical comorbidities of patients
according to survival status were presented in Table 1. In
total, 97 (43.5%) patients were dead during the follow up time
period (median 317 days (25" and 75" 161 and 530 days).
As shown in Table 1, age [61.0 (11.3) vs 65.3 (11.3); p<0.001]
and history of congestive heart failure [8 (6.3%) vs 14 (14.4%);
p=0.045], and hemiplegia or paraplegia [0 (0%) vs 3 (3.1%);
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p=0.047] were significantly higher in the non-survivor group.
Baseline laboratory parameters of patients according to
survival status were presented in Table 2. Neutrophil [6.1
(3.9) vs 7.8 (3.5); p<0.001], platelet [283.2 (89.3) vs 334.3 (88.7);
p<0.001], alkaline phosphatase [226.1 (229.9) vs 361.9 (317.9);
p<0.001] and SlI index [1657.4 (2262.0) vs 4022.6 (3647.4);
p<0.001] were significantly higher in the non-survivor group.
On the other hand, hemoglobin [12.5 (1.6) vs 11.9 (1.9);
p=0.021], lymphocyte [1.5 (0.7) vs 1.2 (0.6); p<0.001] and
albumin [37.1 (6.3) vs 35.1 (6.6); p=0.031] were significantly
lower in the non-survivor group.

Multivariable cox regression analysis revealed that history of
congestive heart failure [HR (95%Cl): 3.682 (1.140-11.892)], and
Sl index [HR (95%Cl): 1.001 (1.001-1.001)] were independently
associated with all cause long-term mortality (Table 3).

Table 3. Multivariable cox regression analysis results

Hazard 95% Confidence

Ratio Interval p-value
Age 1.023 0.992 - 1.055 0.155
History of congestive )
e e lne 3.682 1.140-11.892 0.029
Hemoglobin 0.826 0.661-1.031 0.092
Mean platelet volume 1.207 0.865 - 1.686 0.269
Gama glutamyl )
i 1.000 0.999 - 1.001 0.993
Albumin 1.055 0.984-1.132 0.132
Alkaline phosphatase 1.002 0.999 - 1.004 0.057
Systemic immune- 1.001 1.001 - 1.001 0.003

inflammation index

Table 1. Baseline demographic and clinical comorbidities of patients according to survival status

Total n=223 Survivors n=126 Non-Survivors n=97 p-value
Age,y, 62.9(11.4) 61.0(11.3) 65.3(11.3) 0.005
Sex, n (%)
Male 154 (69.1%) 85 (67.5%) 69 (71.1%) 056
Female 69 (30.9%) 41 (32.5%) 28 (28.9%)
Comorbidities
History of congestive heart failure, n (%) 22 (9.9%) 8 (6.3%) 14 (14.4%) 0.045
Peripheral vascular disease, n (%) 4 (1.8%) 4 (3.2%) 0 (0.0%) 0.077
Cerebrovascular disease, n (%) 21 (9.4%) 11 (8.7%) 10 (10.3%) 0.69
Dementia, n (%) 3(1.3%) 2 (1.6%) 1(1.0%) 0.72
Chronic obstructive pulmonary disease, n (%) 4 (1.8%) 1 (0.8%) 3(3.1%) 0.20
Rheumatoid disease, n (%) 5(2.2%) 5 (4.0%) 0 (0.0%) 0.047
Peptic ulcer disease, n (%) 18 (8.1%) 11 (8.7%) 7 (7.2%) 0.68
Liver disease, n (%) 10 (4.5%) 8 (6.3%) 2 (2.1%) 0.13
Hemiplegia or paraplegia, n (%) 3(1.3%) 0 (0.0%) 3(3.1%) 0.047
Renal disease, n (%) 12 (5.4%) 7 (5.6%) 5 (5.2%) 0.90

Table 2. Baseline laboratory parameters of patients according to survival status

Total n=223 Survivors n=126 Non-Survivors n=97 p-value
Complete Blood Count Parameters
Hemoglobin, g/dL, mean (SD) 12.2(1.8) 12.5(1.6) 11.9(1.9) 0.021
Neutrophil, 10® cells/uL, mean (SD) 6.9 (3.8) 6.1(3.9) 7.8(3.5) 0.001
Lymphocyte, 10° cells/uL, mean (SD) 1.4 (0.7) 1.5(0.7) 1.2 (0.6) <0.001
Platelet, mL, mean (SD) 306.2 (92.4) 283.2(89.3) 334.3 (88.7) <0.001
Mean platelet volume, fL, mean (SD) 8.6 (1.0) 8.5(0.9) 8.8 (1.1) 0.051
Red cell distribution width, fL, mean (SD) 15.5(2.1) 15.4 (2.4) 15.6 (1.6) 0.56
Monocyte, 10* cells/pL, mean (SD) 0.5(0.2) 0.5(0.2) 0.5(0.2) 0.99
Other Laboratory Parameters
eGFR, mL/min, mean (SD) 92.1(19.2) 92.7 (19.1) 91.3(19.4) 0.62
Total bilirubin, mg/dL, mean (SD) 120.5 (1002.5) 77.1(619.4) 173.1(1328.7) 0.50
Lactate dehydrogenase, mg/dL, mean (SD) 241.3(136.5) 228.6 (79.2) 256.0 (181.1) 0.17
Gama glutamyl transferase, units/L, mean (SD) 318.0 (410.5) 267.6 (386.0) 379.1 (432.7) 0.058
Albumin, g/dL, mean (SD) 36.2 (6.5) 37.1(6.3) 35.1(6.6) 0.031
Amylase, units/L, mean (SD) 137.1 (226.0) 153.7 (280.8) 116.7 (129.7) 0.25
Alkaline Phosphatase, units/L, mean (SD) 287.2 (280.6) 226.1 (229.9) 361.9(317.9) <0.001
Alanine aminotransferase, units/L, mean (SD) 121.2 (157.0) 120.9 (181.0) 121.5(122.1) 0.98
Sodium, mmol/L, mean (SD) 139.3(3.7) 139.3(3.9) 139.3 (3.4) 0.99
Potassium, mmol/L, mean (SD) 4.2 (0.5) 4.1 (0.5) 4.2 (0.5) 0.90
Total Protein, g/dL, mean (SD) 59.0 (9.4) 59.5(9.0) 58.4 (9.9) 0.41
Systemic Immune-inflammation Index, mean (SD) 2721.7 (4894.5) 1657.4 (2262.0) 4022.6 (3647.4) <0.001
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The accuracy of predicting mortality was assessed by the area
under the ROC curve which was = 0.77 as shown in Figure
1. A higher of value of 1305 of Sl index was found with 76%
sensitivity and 67% specificity for predicting all-cause long-
term mortality. As shown in Figure 2, the optimal cut-off
value for Sl index as derived from ROC curve was significantly
related with all-cause long-term mortality (log-rank p-value
<0.001).

1.00
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Sensitivity = 76%
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Figure 1. The area of under the curve for systemic immune-inflammation
index of mortality
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Figure 2. Kaplan Meier mortality curve according to systemic immune-
inflammation index cut-off value (1305)

DISCUSSION

Based on our current knowledge and the results of our
literature research, this study is the first to study the Sli
index in patients with pancreatic cancer who underwent
pancreaticoduodenectomy. According to our data, we have
shown that SIl index, an easily applicable and inexpensive
method, is significantly associated with long-term all-cause
mortality in these patients.

It is a very common research method to try to have an idea
about some diseases by looking at the ratio of laboratory
values. There are studies showing that hematological
parameters such as neutrophil and lymphocyte counts, and
platelet size can provide information about disease severity

and prognosis in oncological diseases including pancreatic
cancer.'>" |n particular, getting information about the
prognosis and mortality rates of oncological diseases is one
of the subjects that patients and their relatives are most
curious about. Clinicians also want to predict the course and
survival rates of their oncology patients, especially those who
underwent surgery. Although the parameters such as cancer
stages of the patients, the success of the surgery, and the age
of the patient are indicative, it may still be necessary to look at
some additional findings.!'

According to the results we found, the presence of heart
failure and higher SIl index of patients who underwent
pancreaticoduodenectomy independently associated with
higher mortality rates in pancreatic cancer patients. All
characteristics of the patient should be considered and
evaluated as a whole. Some signs and symptoms are likely to
come to the fore, some laboratory data are high or low, and
their ratios to each other are likely to predict some outcomes.
When we look at our patient population, it seems that many
patients have been operated in a very short time. Our hospital
is a reference center with a high volume of surgeries. In a
center where such intensive patient treatment is provided,
data collection, analysis, and interpretation are required.

There are some limitations of the current study. Even if one of
the strengths of our study is that a large number of patients
were operated during the COVID-19 pandemic period and
that we have analyzed an important and large data, our
retrospective evaluation of the data and the incompleteness
of some data can be counted among the limitations of our
study.

Every clinician and center, especially hospitals that accept
many patients and can perform specialized surgical
operations, should collect their own data, frequently analyze
it, find data related to survival and death, and focus on these
parameters and work on survival and mortality by trying to
solve other related clinical problems of these parameters.
Especially in patients who have undergone oncological
surgery, re-surgery planning, chemotherapy planning,
survival and prognosis should be tried to be predicted so
that changes and new plans can be made regarding these
issues.

CONCLUSIONS

The results of the study suggest that measurement of the
Sll index, an easily available and relatively cheap marker,
is an independent predictor of long-term survival after
pancreaticoduodenectomy in patients with pancreatic
cancer. Further studies are needed to validate our findings.
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Akne Hastalarinda Sistemik izotretinoin Kullaniminin
Nétrofil/Lenfosit Orani Uzerine Etkisi: Retrospektif Bir Calisma
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Abstract

Objective: Acne vulgaris (AV) describes a chronic inflammatory
condition that occursin the pilosebaceous unit, whichiscommonin
the community. Increase in sebum production, abnormal follicular
keratinization, Propionibacterium acnes (P.acnes) colonization and
inflammation play a role in acne development. ISO, comedolytic,
is the only agent that has an effect on all four conditions that
determine the pathogenesis of acne, such as a large reduction
in sebaceous gland size, suppression of sebum production and
reduction in inflammation. In this study, it was aimed to compare
the N/L ratio values at the beginning of the treatment and at the
4" month of the treatment in acne vulgaris patients receiving
systemic ISO treatment.

Material and Method: 50 patients with acne vulgaris who applied
to the dermatology outpatient clinics of Karaman Training and
Research Hospital between October 2020 and February 2021,
had moderate and severe acne vulgaris and were started on
oral isotretinoin were included in the study. The medical records
of the patients were reviewed retrospectively. The neutrophil/
lymphocyte (N/L) ratio values of the patients at the beginning of
Isotretinoin treatment and after four months were recorded.

Results: The mean age of the patients was 23.1+£6.23, 52.0% (26
persons) were male. There was a significant decrease in the N/L
ratio in total and in both genders with isotretinoin use (p<0.01).
A positive correlation was found between the initial and post-
treatment N/L rates.

Conclusion: Prospective studies with larger series and control
groups may show that N/L ratio may be an important parameter in
the follow-up of acne vulgaris patients receiving systemic therapy.

Keywords: Acne vulgaris, severe acne, systemic therapy,
isotretinoin, neutrophil-lymphocyte ratio, inflammation

0z

Amag: Akne vulgaris (AV)toplumda sik rastlanan, pilosebase
Unitede ortaya cikan kronik inflamatuar bir durumu tanimlar. Akne
gelisiminde sebum Uretiminde artis, anormal folikller keratinizasyon,
Propionibacterium acnes (Pacnes) kolonizasyonu ve inflamasyon
rol alir. 1SO, komedolitik, sebase bez boyutlarinda bulytk oranda
ktctlme,sebum dretimini baskilama ve enflamasyonda azalma gibi
akne patogenezini belirleyen dért durumun hepsine etkisi bulunan
tek ajandir. Bu calismada, sistemik ISO tedavisi alan akne vulgaris
hastalarinda tedavi baslangicinda ve tedavinin 4. ayinda N/L orani
degerlerinin karsilastirlmasi amaglanmistir.

Gere¢ ve Yontem: Ekim 2020-Subat 2021 tarihleri arasinda
Karaman Egitim ve Arastirma Hastanesi Dermatoloji polikliniklerine
basvuran,orta ve siddetli akne vulgarisi olan ve oral izotretinoin
baslanan 50 akne vulgaris tanili hasta calismaya alindi. Hastalarin tibbi
kayitlar retrospektif olarak incelendiHastalarin izotretinoin tedavisi
baslangicinda ve dért ay sonrasindaki nétrofil /lenfosit(N/L) orani
degerleri kaydedildi.

Bulgular: Hastalarin yas ortalamasi 23,1+6,23, %52,0 (26 kisi) erkekti.
Izotretinoin kullanimi ile N/L oraninda toplamda ve her iki cinsiyette
anlamli dusts vardi (p<0,01). Baslangig¢ ve tedavi sonrasi N/L oranlari
arasinda pozitif korelasyon tespit edildi.

Sonug: Daha genis serilerde ve kontrol gruplariile yapilacak prospektif
calismalar,sistemik tedavi alan akne vulgaris hastalarinin takibinde N/L
oraninin dnemli bir parametre olabilecegini gosterebilir.

Anahtar Kelimeler: Akne vulgaris, siddetli akne, sistemik tedavi,
izotretinoin, nétrofil/lenfosit orani, inflamasyon
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INTRODUCTION

Acne vulgaris (AV) describes a chronic inflammatory condition
that occurs in the pilosebaceous unit, which is common
in the community. Acne lesions consist of open or closed
comedones, inflammatory papules or pustules, nodules and
cysts that can cause scar development and pigmentation
disorders. Increase in sebum production, abnormal follicular
keratinization, Propionibacterium acnes (P.acnes) colonization
and inflammation play a role in the development of acne.”
Isotretinoin (13-cis retinoic acid) (ISO), a retinoid derivative,
is the first-choice treatment for nodulocystic acne, severe
papulopustular acne, that is resistant to other treatments, or
acne that heals with scarring. It is widely used in dermatology
practice.? ISO is the only agent that has an effect on all four
conditions that determine the pathogenesis of acne, with
its effects such as comedolytic ,greatly reducing the size
of the sebaceous glands, suppressing sebum production
and reducing inflammation.®! Recently, the neutrophil-
lymphocyte (N/L) ratio has been used to determine the
systemic inflammatory response® (N/L) ratio, found by
dividing the neutrophil count by the lymphocyte count, is an
easily accessible inflammatory marker to determine the risk of
myocardial infarction and high coronary artery disease (CAD).
B8 In many studies, (N/L) ratio associated chronic low-grade
inflammation was found to be associated with risk factors such
as diabetes mellitus (DM), hypertension, metabolic syndrome
(MetS), obesity, hyperlipidemia, smoking and endothelial
dysfunction.”® In this study, we aimed to compare the N/L
ratio values at the beginning of the treatment and at the 4t
month of the treatment in acne vulgaris patients receiving
systemic ISO treatment.

MATERIAL AND METHOD

The study was carried out with the permission of
Karamanoglu Mehmet Bey University, Faculty of Medicine
Ethics Committee (Date: 27.04.2022, Decision No: 04-
2022/09). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration of
Helsinki. We included 50 acne vulgaris patients who applied
to Karaman Training and Research Hospital Dermatology
outpatient clinics between October 2020 and February 2021,
had moderate and severe acne vulgaris according to the
Global Acne Rating System,” and were started on oral ISO. We
reviewed the medical records of the patients retrospectively.
We recorded the age, gender, duration of illness, neutrophil/
lymphocyte (N/L) ratio at the start of isotretinoin treatment
and after four months of the acne patients included in the
study.We did not include patients who have a disease that
affects hematological parameters or who use drugs that affect
these parameters (nonsteroidal anti-inflammatory drugs,
anticoagulants, immunosuppressants, etc.), malignancy,
those who use cigarettes and alcohol, and those under the
age of 18 and over 60 years of age.

Statistical Analysis

IBM SPSS (Statistics for Windows, Version 22.0, Armonk NY)
program was used in the statistical analysis of the data.
The normal distribution of data was evaluated with the
Kolmogorov Smirnov test. It was found that the data were
normally distributed. MeantStandart Deviation values
were given in the descriptive findings according to the
characteristics of the variables. The paired t test was used to
compare the N/L values, and the Pearson correlation test was
used to evaluate the correlation of numerical data. A p-value
of <0.05 was considered statistically significant.

RESULTS

Of the 50 acne patients, 24 were women and 26 were men;
mean age was 23.1+ 6.23 yrs. (Table 1).

Table 1. Demographic and descriptive characteristics

Mean SD
Age 23.1 6.23
Duration of Acne (year) 5.6 297
N/L begining 2.0 0.90
N/L after treatment 1.5 0.45
Male 52.0% (n:26) 26
Female 48.0% (n:24) 24

With the use of isotretinoin, there was a significant decrease
in the N/L ratio in total and in both genders (Table 2).

Table 2. Change of N/L ratios with treatment

difference Pt P
Total participants* 0.4668 (n:50) 0.5897 5.598 <0.001
Female 0.4167 (n:24) 0.5872 3.476 0.002
Male 0.5131 (n:26) 0.5997 4.362 <0.001

* Row percentage used

The variation of N/L ratios by gender with the use of
isotretinoin is given in Figure 1.

B NLbeginig
5 o2 B NL fourthmonth

T T
Female Male

Figure 1. The variation of N/L ratios by gender with the use of isotretinoin
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We found a positive correlation between the initial and post-
treatment N/L rates (Table 3).

Table 3. Correlation values

N/L 1 N/L 2 Age 'R;';aet(';:a‘:)f
np r-p r-p r-p
N/L 1 0.829%%-<0.001  0.191-0.184  0211-0.141
N/L2 0.242-0090  0.191-0.184

r=Correlation Coefficient **Correlation is significant at the 0.01 level (2-tailed).

DISCUSSION

Acne vulgaris is a chronic inflammatory disease of the
pilosebaceous unit.'®!"! The presence of inflammatory markers
in microcomedones, which is the initial appearance of acne,
has been demonstrated by immunohistochemical methods.
In inflammatory lesions, an increase in IL-1 was detected in
the comedonal content in the early stages. An increase in
perifollicular CD 4+ T cells, macrophages and cytokines was
also detected in closed comedones where the inflammation
is not advanced.'? Neutrophils are activated by enzymes
such as myeloperoxidase, elastase and acid phosphatase. The
proportion of circulating leukocytes varies in the case of an
inflammatory reaction. Relative to the increase in neutrophils,
lymphopenia occurs. In the literature, it has been suggested that
N/L ratio is a prognostic marker in many important diseases such
as cardiovascular diseases and diabetes mellitus, hypertension
and malignancies.'® These values return to normal levels
upon termination of treatment."® Ozuguz et al. evaluated the
effect of ISO treatment on N/L ratio level in 67 acne vulgaris
patients and did not detect a statistically significant decrease
in N/L ratio values before and after treatment at the 3 month.
151 Karadag et al.'® included 70 acne vulgaris patients in their
study. They stated that only a moderate increase in the number
of platelets was observed among the hematological parameters
of the patients. In the same study, no change was found in other
hematological values after the use of I1SO. Unlike in our study,
a significant decrease was found in N/L ratios. The age and sex
ratios of the acne vulgaris patients included in the study may
have been effective in this result.

CONCLUSION

The N/L ratio is an easy to measure, inexpensive, and
hemogram-determined value. Prospective studies with larger
series and control groups may show that N/L ratio may be
an important parameter in the follow-up of acne vulgaris
patients receiving systemic ISO treatment.
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Abstract

Aim: Diagnostic biomarkers are needed for pediatric acute
appendicitis (AA). We hypothesized that presepsin (soluble CD14
subtype), a biomarker for sepsis, can also be used in pediatric AA
and aimed to investigate its diagnostic value in those patients.

Material and Method: This prospective case-control study was
conducted on children admitted to the Pediatric Emergency
Department with suspected acute appendicitis. Serum levels of
interleukin-6, and presepsin were statistically analyzed for their
diagnostic values.

Results: No remarkable demographic differences were present
between the 41 cases and 47 controls. Clinical and routine
laboratory findings were significantly positive for acute appendicitis
in the cases compared to controls. ROC analysis indicated an AUC
for presepsin as 0.999 (Cl 95%: 0.890-0.993) and for interleukin-6
as 0.963 (Cl 95%:0.949-1.000). The best cut-off point value for
presepsin was at 739 pg/ml, corresponding to a sensitivity of
97.56% and a specificity of 100%. The best cut-off point value for
interleukin-6 was at 19 pg/ml, corresponding to a sensitivity of
97.56% and a specificity of 90.32%.

Conclusions: Our study results indicate that presepsin can be
considered a biomarker for diagnosing appendicitis in pediatric
cases. Future studies might better include the combination with
other biomarkers in pediatric cases.

Keywords: Pediatric acute appendicitis, Presepsin, Biomarker,
Interleukin-6.

0z

Amag: Pediatrik akut apandisit (AA) icin tanisal biyobelirteclere ihtiyag
vardir. Sepsis icin bir biyobelirte¢ olan presepsinin (¢éztnir CD14 alt
tipi) pediatrik AA'da da kullanilabilecegini dusinerek bu hastalarda
tanisal degerini arastirmayi amacladik.

Gereg ve Yontem: Bu prospektif vaka-kontrol ¢alismasi, Cocuk Acil
Servisi'ne akut apandisit siphesiyle basvuran cocuklar Uzerinde
yapildi. Serum interlokin-6 ve presepsin seviyeleri, tanisal degerleriicin
istatistiksel olarak analiz edildi.

Bulgular: 41 vaka ve 47 kontrol arasinda anlamli bir demografik farklilik
yoktu. Olgularda kontrollere gére klinik ve rutin laboratuvar bulgulari
akut apandisit acgisindan anlamli derecede pozitifti. ROC analizi,
presepsin icin 0.999 (Cl %95: 0.890-0.993) ve interldkin-6 icin 0.963 (Cl
9695:0.949-1.000) icin bir AUC gosterdi. Presepsin icin en iyi esik noktasi
degeri 739 pg/ml olup, %97.56 duyarlilik ve %100 6zgullige sahipti.
interlokin-6 icin en iyi esik noktasi degeri 19 pg/ml idi, bu da %97.56'lik
bir duyarliliga ve %90.32'lik bir 6zgulluge sahipti.

Sonug: Calisma sonuglarimiz, pediatrik vakalarda apandisit teshisi
icin  presepsinin  bir biyobelirte¢ olarak kabul edilebilecegdini
gostermektedir. Gelecekteki calismalar, pediatrik vakalarda diger
biyobelirteclerle kombinasyonu daha iyi icerebilir.

Anahtar Kelimeler: Pediatrik akut apandisit, Presepsin, Biomarker,
Interlokin-6
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INTRODUCTION

Acute appendicitis (AA), a common childhood surgical
emergency, has a significant economic burden for the health
system and morbidity for the patient, i.e, post-surgical
infections, multiple hospital visits."” AA was responsible
for 31.4% of all pediatric surgeries that contributed to the
cumulative burden of the revisit-associated length of stay and
costs.? A frequent presentation in the pediatric emergency
department (ED), AA has challenges, especially due to
delayed diagnosis.®

Abdominal ultrasonography (US) without radiation exposure
risk has been the standard imaging study that provides
diagnostic accuracy in pediatric cases; it has the disadvantage
of being operator-dependent.” The scoring systems, like the
Alvarado score (AS) and Pediatric Appendicitis Score (PAS),
are integral to medical evaluation; however, their specificity
and sensitivity spectrum vary widely.>® The specificity of AS
and PAS varies between 59%-72% and 50%-70%, respectively,
while sensitivity varies between 76%-89% and 86%-93.8%,
respectively.’-

Difficulties in diagnosing AA have led to increased search
for biomarkers for a timely and accurate diagnosis.'”
Considering its etiopathogenesis as a vicious cycle of an
immune response, comprising of infection, obstruction,
and inflammation, researchers focused on investigating the
immuno-inflammatory system components, i.e., white blood
cells, interleukins.l'-13!

Procalcitonin (PCT), known for its rapid response against
bacterial infections, has been studied for its potential as
a biomarker. The diagnostic accuracy of PCT was high in
differentiating the clinical severity in children with AA."**1 The
associations between appendicitis severity and single gene
polymorphisms (SNPs) in cytokine genes, i.e, CD14, TLR4,
IL-6, tumor necrosis factor (TNF) -alpha, and IL-1-beta, had
been investigated.'? On the other hand, the low specificity of
CRP for AA was recently underlined, and its limited utility as
a diagnostic biomarker was emphasized.'*'” Plasma levels of
IL-6, CRP, and PCT were significantly different in children with
AA compared to children with non-AA causes of abdominal
pain.'® The overall performance of IL-6 has been reported to
be superior to PCT, especially regarding cost, sensitivity, and
prediction of perforation.!'

The soluble subtype of CD14 (sCD14), named as presepsin
(PSEP), had been identified as a new biomarker for sepsis
in sixty-six patients, of whom 40% with gastrointestinal
pathologies had appendicitis.?® Afterward, PSEP has been
consistently reported to be a biomarker for sepsis severity,
prognosis, and mortality risk.?"?? A meta-analysis indicated
that the sensitivity and accuracy of PSEP were superior, while
its specificity was inferior to PCT or CRP in pediatric sepsis.
231 |n 2018, a Turkish study reported that PSEP levels were
significantly higher in adult patients with AA compared
to the controls.”” Recently, another study pointed out
the diagnostic value of PSEP to differentiate between

complicated and uncomplicated AA.! In another study, no
statistically significant difference were found in presepsin
levels the acute and perforated appendicitis groups and they
observed that serum presepsin levels were not elevated in
paediatric appendicitis.’?®!

Most literature on PSEP is about its relationship with sepsis;
moreover, the number of studies on the diagnostic value of
PSEP in AA is not only extremely limited but also has been
conducted in adult patients. We hypothesized that if PSEP
levels might differentiate children with and without AA, it
would potentially aid in a diagnosis marker of AA. Therefore,
we aimed to determine the PSEP levels in pediatric AA patients
and investigate its performance as a diagnostic biomarker
in literature. We want to suggest a biomarker that would
promptly refer patients with suspected acute appendicitis to
the surgeon and to formulate various diagnostic threshold
values.

MATERIAL AND METHOD
Study Design and Patient Population

This prospective case-control study consisted of pediatric
patients admitted to the Department of Pediatric Emergency
in Ankara Training and Research Hospital, a tertiary teaching
hospital in the capital of Turkey, with a suggestive diagnosis
of acute appendicitis between August 2020 and August
2021. The parents of patients included in the study provided
signed informed consent, and the institutional ethics board
approved the study (date: 09.03.2020, number: E-20 338),
which was designed in line with the Declaration of Helsinki.

The study inclusion criteria consisted of patient age between
4 and 18 years, abdominal pain that lasted for a maximum
of three days, and right lower quadrant tenderness in
physical examination suggestive of acute appendicitis.
The patients diagnosed with inflammatory bowel disease,
Familial Mediterranean Fever, and other infectious diseases
(gastroenteritis, urinary tract enfection) were excluded from
the study.

All patients were included in the study according to these
criteria, and clinical scoring, laboratory findings and US
results were evaluated. Patients with negative US but clinical
suspicions were consulted with the surgeon and CT was
requested from the required patients.

Laboratory tests and imaging studies were ordered, and
pediatric surgery consultation was requested for all eligible
patients admitted to the department of pediatric emergency.

Methodology

At initial presentation per institutional standard-of-care,
urine samples and 2 ml. of venous blood from each patient
was obtained for urinalysis, complete haemogram, including
WBC, absolute count of neutrophils (Neu), sedimentation
rate, PSEP, IL-6 and biochemical tests. The blood samples of
the patients were taken at the time of the first application to
the emergency department.
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Presepsin was studied by ELISA method (Sun Red
Biotechnology Company) and also IL-6 was studied by
ELISA method (DIA source Immunoassays). The results
of both parameters were obtained by reading on Biotek
Instruments ELx800 microplatereader device. Hemogram
(WBC) and CRP were performed on the Sysmex XN-1000
and Roche Cobas 6000 respectively. Serum samples were
used for PSEP, IL-6 and CRP (BD Vacutainer SST Il Advance
Serum Separator Tube) and whole blood samples were
used for hemogram analysis (BD Vacutainer EDTA Tube).
For PSEP, intra-assay CV<8% (coefficient of variation),
inter-assay CV<10%. For IL-6, intra-assay CV<4.3%, inter-
assay CV<5.4%. Precision of CRP between August 2020
and August 2021 were CV 3.3% and 4.6% for levels 1
and 2 respectively. Serum levels of > 5 mg/L for CRP, >20
mm/h for sedimentation rate were considered as high in
laboratory values.

The decision for surgery was made according to the
clinical judgment of the consulting pediatric surgeon after
a thorough evaluation of the physical signs, laboratory
and imaging findings of patients. The case group in the
study consisted of operated patients with a pathologically
confirmed diagnosis of acute appendicitis.

The patients who were discharged by the surgeon from
the pediatric emergency department were followed up by
the pediatric surgery calling after 1-2 weeks.

Statistical Analyses

Statistical analyses were performed using the Jamovi
Project 2.0 (2020) and JASP 0.14.1.0. The descriptive
statistics with mean, median, standard deviation,
frequency, minimum and maximum values were used to
describe the categorical and numerical data. Quantitative
data were assessed for normal distribution using the
Shapiro-Wilk test, and comparisons between the groups
were performed using the Student's t-test, while the
Mann-Whitney U test was used for variables without
normal distribution. Pearson's chi-square, Fisher-Freeman-
Halton, and Fisherart exact tests analyzed the categorical
variables with normal distribution. A p-value below 0.05
was considered statistically significant for all statistical
tests.

RESULTS

The study was completed with 89 patients with a mean
age of 12.9 and 12.1 years for the cases (n=41) and controls
(n=47), respectively (p=0.269). The demographic data of
41 cases and 47 controls revealed that the distribution of
gender between the study groups was not significantly
different (p=0.999). The median presentation month to
the Department of Pediatric Emergency was April in the
cases and June in the controls, with a significant difference
between the groups (p= 0.003). Table 1 demonstrates the
demographic and clinical data of cases and controls.

The medical history of the participants indicated a
significantly longer duration of pain in the control group
(median=2, min-max=1-3) compared to that of the cases
(median=2, min-max: 1-2) (p<0.001). Only one patient
in the control group had a complaint of dysuria, and no
significant difference in this regard was observed between
the groups (p=0.999). Rebound sign was found to be
present in 32 cases (78%) and one control (2.1%) with a
statistically significant difference (p<0.001).

The imaging studies revealed that the median size of the
appendix was significantly larger (median=8 mm, min-
max=3-14 mm.) in cases than in the controls (median=3
mm, min-max:1-6.5 mm.) (p<0.001). An appendix
measurement larger than 4 mm on US was significantly
more in cases (n=41, 100%) than in controls (n=16, 34%)
(p<0.001). No statistically significant differences between
the groups were present for the CT findings (p>0.05). CT
was requested to 11 patients from the appendicitis group
who were clinically suspected and 7 patients from the
control group. The median PSEP value of 11 patients was
found to be 1033.5 pg/ml, the median PSEP value of 7
patients was found to be 591.4 pg/ml and the difference
was statistically significant (p<0.05).

The haemogram results showed significantly higher levels
of WBC, Neu, and CRP in cases compared to controls
(p<0.001). No statistically significant difference in the
sedimentation rate was present between the study groups
(p=0.966).

The PAS of the case group (median= 9, min-max=8-10)
were significantly higher than those of the control group
(median=6, min-max=1-12) (p<0.001). The cases had
significantly higher ASs (median= 9, min-max=8-10) than
the controls (median= 5, min-max=3-6) (p<0.001). Scoring
was made by pediatric emergency care.

The biochemical tests did not result in any significant
difference in PCT levels between the groups (p=0.504).
The serum concentration of IL-6 was found significantly
higher in cases (median= 64 pg/ml, min-max= 6-1327 pg/
ml) than controls (median= 10 pg/ml, min-max= 2-43 pg/
ml) (p<0.001). Moreover, the serum concentration of PSEP
was significantly higher in cases (median= 948 pg/ml, min-
max=739-2654 pg/ml) than controls (median= 584 pg/ml,
min-max=300-767 pg/ml) (p<0.001).

The diagnostic values of PSEP, IL-6, CRP, WBC were further
evaluated by constructing ROC curves, and the area under
the curve (AUC) was estimated. We found an overall AUC
for PSEP as 0.999 (Cl 95%: 0.890-0.993) and for IL-6 as 0.963
(Cl 95%:0.949-1.000). The best cut-off point value for PSEP
was at 739 pg/ml, corresponding to a sensitivity of 97.56%
and a specificity of 100%. On the other hand, the best cut-
off point value for IL-6 was at 19 pg/ml, corresponding to a
sensitivity of 97.56% and a specificity of 90.32% (Table 2).
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Table 1. Demographic and clinical data of case group and control group.

Study Groups
Case group (n=41) Control group (n=47) e
Gendert
Female 18 (43.9) 20 (42.6) 0.999%**
Male 23 (56.1) 27 (57.4)
AgeQ 129+33 12.1+£3.9 0.269*
Presentation montht 4.0.[1.0 - 12.0] 6.0.[1.0-12.0] 0.003**
PAS t 9.0.[8.0-10.0] 5.0.[3.0 - 6.0] <0.001**
ASt 9.0.[8.0 - 10.0] 5.0.[3.0 - 6.0] <0.001**
ASF
0-4 0(0.0) 22 (46.8)
57 0(0.0) 25 (53.2) L=
8-10 41 (100.0) 0(0.0)
Rebound sign#
Yes 32 (78.0) 1(2.1) <0.001***
No 9(22.0) 46 (97.9)
Signs in physical exam*
Yes 41 (100.0) 1(2.1) <0.007***
No 0(0.0) 46 (97.9)
Duration of paint 2.0.[1.0-2.0] 2.0.[1.0 - 3.0] <0.001**
Dysuria#
Yes 0(0.0) 1(2.1) 0.999%**
No 41 (100.0) 46 (97.9)
WBCt(10%/L) 15120.0.[11800.0 - 22200.0] 8870.0.[4260.0 — 13100.0] <0.001**
Neutrophil Q 11942.7 £ 3374.2 4583.6 = 1839.0 <0.001*
CRPt (mg/L) 34.1.[1.2 - 238.8] 2.2.[0.1-14.3] <0.001**
PCTt(mcg/L) 0.1.[0.0 - 1.8] 0.0.[0.0 - 0.3] 0.504**
PSEPT 948.0.[739.0 - 2654.0] 584.0.[300.0 - 767.0] <0.001**
IL6 levels (pg/ml) t 64.0.[6.0 — 1327.0] 10.0.[2.0 - 43.0] <0.001**
Appendix swelling in US (mm) t 8.0.[3.0-14.0] 3.0.[1.0-6.5] <0.001**
Normal 0-3 mm 0 (0.0) 31 (66.0) <0.007***
Suspected 4-7 mm 13 (31.7) 16 (34.0)
Appendicitis 7 mm over 28 (68.3) 0(0.0)
Patients recommended CT
Yes 11 (26.8) 7 (14.9) 0.263***
No 30(73.2) 40 (85.1)
Appendix swelling in CT (mm) 10.0.[7.0 - 12.0] - -
Sedimentation rate (mm/h)t 9.0.[2.0 - 34.0] 8.0.[4.0 - 32.0] 0.966**

$: n (%), t: median.[min-max], Q: mean + standard deviation, *. T-Test for Independent Samples, **. Mann-Whitney U test, ***. Pearson Chi-Square, Fisher's Exact test or Fisher Freeman Halton test, AA, acute
appendicitis; AS, Alvarado score; CRP, C reactive protein; CT, computed tomography; PAS, Pediatric Appendicitis Score; PCT, procalcitonin; PSEP, presepsin; US, abdominal ultrasonography; WBC, white blood cell

count.

Table 2. Diagnostic value of Interleukin-6, Presepsin, WBC and CRP.

AUC Sensitivity Specificity Cut Off Cl195% p-value
IL-6 (pg/ml) 0.963 97.56 90.32 >19 0.890- 0.993 <0.001
PSEP (pg/ml) 0.999 97.56 100 >739 0.949-1.000 <0.001
WBC (10A9/L) 0.989 90.24 97.87 >12720 0.938- 1.000 <0.001
CRP (mg/L) 0.984 97.56 97.87 >12.1 0.931-0.999 <0.001

Cl: Confidence Interval, AUC: Area under curve, PSEP: Presepsin, WBC: White bllod cell, CRP: C-Reactive protein.

DISCUSSION

The elevated

levels

of CRP, WBC were consistently

This, to the best of our knowledge, this study was aimed to
determine the diagnostic value of presepsin in pediatric
acute appendicitis. We found that serum PSEP levels were
significantly higher in the cases than controls and determined
that a 739 ng/ml cut-off value of PSEP had a 100% specificity
and 97.56% sensitivity for an accurate diagnosis of AA.

As suggested in a recent review, the management in the
ED would be improved, and the efficiency of AA diagnosis
would be increased with a diagnostic tool developed with the
biomarker technology.!'”

demonstrated to be a significant indicator for AA diagnosis.
The researchers indicated that WBC and Neu had higher
sensitivity early in the disease, while the sensitivity of CRP
increased with the progression and reached its highest
sensitivity at day four!?”?® Recently, the conventional
biomarkers, CRP, WBC, and Neu, were demonstrated to have
inadequate characteristics to be used alone in diagnosing
pediatric AA'" In the current study, consistent with the
previous literature, the levels of WBC, CRP, and Neu in cases
were significantly higher in the cases compared to controls
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(p<0.001 for each variable).

Another biomarker suggested for AA diagnosis is PCT, which
responds rapidly to severe and extensive bacterial infections.
In our study, there was no significant difference in levels of
PCT between the cases and controls (p:0.504). We interpret
this result might be due to the lack of difference in the
severity of the clinical picture among the participants in our
study. A recent meta-analysis on pediatric AA supported our
interpretation by indicating a better diagnostic accuracy of
PCT in differentiating disease severity.!'!

In a prospective cohort study, Kakar et al. found that IL-6
had not only identified AA but also differentiated between
the complicated and uncomplicated cases. The authors also
speculated that slightly elevated levels of IL-6 in controls
might potentially be due to the temporary inflammation of
the renal, gastrointestinal, or respiratory epithelium.?! The
cut-off value for IL-6 to predict AA in adults was found to
be 14 pg/ml with a sensitivity, specificity, and AUC of 84%,
79%, and 0.8, respectively.' In our study, we found that IL-6
levels were significantly higher in the cases (median= 64 pg/
ml) compared to controls (median= 10 pg/ml) (p<0.001).
The highest AUC of 0.992 with 100% specificity and 93.3%
sensitivity at the cut-off value of >12.2 pg/ml was obtained
for IL-6 for differentiating the non-surgical cause of abdominal
pain group patients from AA patients in a study comparing
WBC, CRP, and IL-6 as biomarkers.* Similar to the results of
Sack et al., our ROC analysis revealed a cut-off value of >19
pg/ml with an AUC of 0.963 with 90.32% specificity and
97.56% sensitivity for IL-6 for differentiating AA cases from
controls in our study with pediatric age patients.B”

Although sepsis and AA are two distinct entities, there
are important overlaps in their pathogenesis, especially
in the response against microorganisms and the process
of inflammation. Moreover, sepsis is the most critical fatal
complication of AA. Therefore, it seems logical to consider
that the concept of investigations for sepsis can theoretically
be extended for AA. Based on the literature findings, there
seems to be a two-way relationship between sCD14 and IL-
6. IL-6 was found to stimulate the production of CD14 in
hepatocytes®", while sCD-14 was found to induce IL-6 mRNA
expression.t?

It is rational to think that a diagnostic biomarker would ideally
maximize the clinical utility and minimize the procedural cost
and analytical time. An assessment of sixty-two studies on AA
biomarkers concerning the sensitivity, specificity, perforation
prediction, cost, invasiveness, patient acceptability, result
timing, and reproducibility indicated that IL-6 had the highest
beneficial characteristics with disadvantages of a 168-hrs
process time and expensive cost per test. Although the
techniques used for measuring WBC, CRP, PCT, and IL-6 were
determined to be convenient, the cost and time required for
analysis were higher and longer for PCT and IL-6 than those
for the WBC and CRP. Those factors were considered critical
limitations of PCT and IL-6 analyses in routine clinical use.=*

The promising evidence on the role of PSEP in sepsis
and various inflammatory and infectious pathologies
demonstrated its potential to indicate intestinal inflammation.
In case of bacterial infection, plasma PSEP levels with a half-
life of 4-5 hrs were shown to increase early (2 hrs) and peak
after 3 hrs.'34 Ozer et al. found that the PSEP levels in adult
AA patients were significantly higher than the controls, while
no such significance for the PSEP in differentiating the non-
perforated vs. perforated appendicitis was found (p:0.918).24
PSEP has recently been reported to be an accurate biomarker
for identifying septic neonates who had a higher risk of a
rapid worsening of the clinical picture. The authors stated
that the overall diagnostic accuracy of PSEP was better than
PCT and CRP for stratification of septic neonates in the earlier
course of the disease.” As the timely diagnosis of pediatric
AA is of the essence, the swift pharmaco-kinetics of PSEP
had been proposed to be superior to PCT with a half-life of
12-24 hrs and CRP, which peaks within the first 48 hrs of the
inflammatory process. CRP and PCT had been known for their
longer kinetics in bacterial infections.!2'34

As an example, our study results indicated the potential
of PSEP as a biomarker in pediatric AA. We found that the
median PSEP level in AA cases (948 pg/ml) was significantly
higher than that in the controls (584 pg/ml) (p<0.001). In
a recent study conducted on adult AA patients, PSEP was a
significant parameter in differentiating complicated and
uncomplicated AA. The cut-off value for PSEP to differentiate
the severity of the AA was >272 pg/ml with an AUC of 0.965
for the specificity of 98.77% and a sensitivity of 92.31%.%"
Our ROC analysis results showed that the cut-off value for
PSEP in differentiating pediatric AA cases from controls was
>739 pg/ml with an AUC of 0.999 for the specificity of 100%
and a sensitivity of 97.56%. Currently, we cannot interpret
and compare our results with the literature as PSEP has been
researched as a biomarker for AA in only two previous studies,
both conducted on adult patients. On the other hand, it is
evident that the results of the present study, which yielded
significantly high values of AUC, sensitivity, and specificity for
PSEP in differentiating pediatric AA cases from controls, seem
to be promising.

Caution should be taken to interpret the diagnostic potential
of biomarkers in the context of clinical presentation and the
findings from imaging studies for an absolute confirmation
or exclusion of AA diagnosis.'®'® The combination of the
conventional triple inflammatory markers, WBC, Neu, and
CRP, was found to have superior diagnostic value than their
individual uses in a study of pediatric AA.”® Measuring
the combination of PCT and IL-6 in AA cases had been
suggested to be more beneficial in reaching a clinical
decision for ruling out AA and reducing the rate of negative
laparotomies.'"? As previously suggested, we consider that
the combination of clinical and laboratory data with PSEP
levels in pediatric patients would further its value as a
diagnostic biomarker.[01819.281
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Our results could not be generalized, and caution should be
taken to extrapolate our conclusions to other populations
with pediatric patients. The most important strengths of
the current study worth noting are the confirmation of the
diagnosis of AA using pathology results."” However, the small
sample size obtained from a single center and the lack of
subgrouping patients were our main limitations. Furthermore,
we could not evaluate the serum levels of PSEP matched to a
consistent reference standard in the pediatric age group due
to the unavailability of such standards. We only encountered
a single study for reference ranges of PSEP in the pediatric
age group; however, that study was conducted specifically
on the term and preterm neonates.*® Another limitation of
the study could be considered for measuring PSEP levels only
once at the time of initial admission, so we are not aware of
any time-dependent trends in serum PSEP levels that might
aid in further understanding its diagnostic value.

CONCLUSION

Our study results would be valuable as a reference for further
research of PSEP as a diagnostic biomarker in pediatric AA in
future studies. We also suggest that the search for an accurate
biomarker for AA must include the cost-effectiveness and
the appropriate time for that marker to appear in the body
compartments of patients. Therefore, we suggest that further
studies should be planned the diagnostic value of PSEP as a
biomarker in combination with clinical and laboratory data
with strong evidence of benefit in diagnosis.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out with
the permission of ............. Ethics Committee (Date: 09.03.2020,
Decision No: E-20-338).

Informed Consent: All patients signed the free and informed
consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The author has no conflicts
of interest to declare.

Financial Disclosure: The author 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.

Acknowledgment: As authors, we would like to thank the
fathers who agreed to participate in the research.

REFERENCES
1. Podany AB. Acute Appendicitis in Pediatric Patients:An Updated Narrative
Review. J Clin Gastroenterol Treat 2017;3:042.

2. Gill PJ, Anwar MR, Thavam T, et al. Identifying Conditions with High
Prevalence, Cost, and Variation in Cost in US Children’s Hospitals. JAMA
Netw Open 2021;4:e2117816.

3. Rothrock SG, Pagane J. Acute appendicitis in children:Emergency
department diagnosis and management. Ann Emerg Med 2000;36(1):39-
51.

4. Reddan T, Corness J, Harden F, Mengersen K. Improving the value
of ultrasound in children with suspected appendicitis:a prospective
study integrating secondary sonographic signs. Ultrasonography
2019;38(1):67-75.

5. Alvarado A. A practical score for the early diagnosis of acute appendicitis.
Ann Emerg Med 1986;15(5):557-64.

6. Samuel M. Pediatric appendicitis score. J Pediatr Surg 2002;37(6):877-81.

7. Mandeville K, Pottker T, Bulloch B, Liu J. Using appendicitis scores in the
pediatric ED. Am J Emerg Med 2011;29(9):972-7.

8. Pogoreli¢ Z,Rak S, Mrkli¢ I, Juri¢ I. Prospective validation of Alvarado score
and pediatric appendicitis score for the diagnosis of acute appendicitis in
children. Pediatr Emerg Care 2015;31(3):164-8.

9. Iftikhar MA, Dar SH, Rahman UA, et al. Comparison of Alvarado score and
pediatric appendicitis score for clinical diagnosis of acute appendicitis in
children-a prospective study. Ann Pediatr Surg 2021;17:10.

10.Hodge SVL, Mickiewicz B, Lau M, Jenne CN, Thompson GC. Novel
molecular biomarkers and diagnosis of acute appendicitis in children.
Biomark Med 2021;15(12):1055-65.

.Lontra MB, Savaris RF, Cavazzola LT, Maissiat J. Comparison of leucine-rich
alpha-2-glycoprotein-1 (LRG-1) plasma levels between patients with and
without appendicitis, a case—controlled study. Sci Rep 2021;11(1):5574.

12.Klein TT, Kohn E, Klin B, et al. STREM-1 as a diagnostic biomarker for acute
appendicitis in children. Asian J Surg 2021;44(9):1172-8

13.Khirallah MG, Abdel Ghafar MT. Diagnosis of acute appendicitis in
children using urinary 5-hydroxy indol acetic acid and pediatric
appendicitis score:A randomized control trial. Ann Med Surg (Lond)
2021;65:102274.

14.Cui W, Liu H, Ni H, Qin X, Zhu L. Diagnostic accuracy of procalcitonin for
overall and complicated acute appendicitis in children:A meta-analysis.
Ital J Pediatr 2019;45(1):78.

15.Paajanen H, Mansikka A, Laato M, Ristamdki R, Pulkki K, Kostiainen S.
Novel serum inflammatory markers in acute appendicitis. Scand J Clin
Lab Invest 2002;62(8):579-84.

16.Rivera-Chavez FA, Peters-Hybki DL, Barber RC, et al. Innate immunity
genes influence the severity of acute appendicitis. Ann Surg
2004;240(2):269-77.

17.Davis J, Kasmire K. Utility of Symptom Duration and C-Reactive Protein,
White Blood Cell Count, and Absolute Neutrophil Count in the Evaluation
of Pediatric Appendicitis. J Emerg Med 2021;60(4):428-35.

18.Naqvi SA, Thompson GC, Joffe AR, et al. Cytokines and Chemokines in
Pediatric Appendicitis:A Multiplex Analysis of Inflammatory Protein
Mediators. Mediators Inflamm 2019;2019:2359681

19.Haghi AR, Kasraianfard A, Monsef A, Kazemi AS, Rahimi S, Javadi SMR. The
diagnostic values of procalcitonin and interleukin 6 in acute appendicitis.
Turkish J Surg 2019;35:019-22. https://doi.org/10.5578/turkjsurg.4113.

20.Yaegashi Y, Shirakawa K, Sato N, et al. Evaluation of a newly identified
soluble CD14 subtype as a marker for sepsis. J Infect Chemother
2005;11(5):234-8.

21.Dragoescu AN, Padureanu V, Stanculescu AD, et al. Presepsin as a
potential prognostic marker for sepsis according to actual practice
guidelines. J Pers Med 2020;11(1):2.

22.Venugopalan DP, Pillai G, Krishnan S. Diagnostic Value and Prognostic
Use of Presepsin Versus Procalcitonin in Sepsis. Cureus 2019;11(7):e5151.

—_
—_

23.Yoon SH, Kim EH, Kim HY, Ahn JG. Presepsin as a diagnostic marker of
sepsis in children and adolescents:A systemic review and meta-analysis.
BMC Infect Dis 2019;19(1):760.

24.0zer OF, Yigit M, Guler EM, et al. Raftlin, presepsin levels and thiol-
disulphide homeostasis in acute appendicitis:A pilot study. J Pak Med
Assoc 2018;68(11):1660-5.

25.Binboga S, Isiksacan N, Atar P, Binboga E, Karabulut M, Alis H. Diagnostic
value of presepsin in predicting a complicated acute appendicitis.
Bakirkdy Tip Derg 2019;15:175-81



865

Journal of Contemporary Medicine

26.Secilmis Y, Sagiroglu P, Dogan AB, Gumdistekin S, Oztirk MA. The
Diagnostic Value of Presepsin in Acute Appendicitis and Reference
Ranges for Healthy Children. J Trop Pediatr 2022;68(1):fmac001.

27.Di Saverio S, Podda M, De Simone B, et al. Diagnosis and treatment of
acute appendicitis:2020 update of the WSES Jerusalem guidelines. World
J Emerg Surg 2020;15(1):27.

28.Chiang JJY, Angus MI, Nah SA, et al. Time course response of inflammatory
markers in pediatric appendicitis. Pediatr Surg Int 2020;36(4):493-500.

29.Kakar M, Delorme M, Broks R, et al. Determining acute complicated
and uncomplicated appendicitis using serum and urine
biomarkers:interleukin-6 and neutrophil gelatinase-associated lipocalin.
Pediatr Surg Int 2020;36(5):629-36.

30.Sack U, Biereder B, Elouahidi T, Bauer K, Keller T, Trébs RB. Diagnostic
value of blood inflammatory markers for detection of acute appendicitis
in children. BMC Surg 2006;6:15.

31.Bas S, Gauthier BR, Spenato U, Stingelin S, Gabay C. CD14 Is an Acute-
Phase Protein. J Immunol 2004;172(7):4470-9.

32.Ichise Y, Saegusa J, Tanaka-Natsui S, et al. Soluble CD14 Induces Pro-
inflammatory Cytokines in Rheumatoid Arthritis Fibroblast-Like Synovial
Cells via Toll-Like Receptor 4. Cells 2020;9(7):1689.

33.Acharya A, Markar SR, Ni M, Hanna GB. Biomarkers of acute
appendicitis:systematic review and cost-benefit trade-off analysis. Surg
Endosc 2017;31(3):1022-31.

34.Arikan K, Karadag-Oncel E, Aytac S, et al. Usage of Plasma Presepsin,
C-Reactive Protein, Procalcitonin and Proadrenomedullin to Predict
Bacteremia in Febril Neutropenia of Pediatric Hematological Malignancy
Patients. Lab Med 2021;52(5):477-84.

35. Pietrasanta C, Ronchi A, Vener C, et al. Presepsin (Soluble cd14 subtype)
as an early marker of neonatal sepsis and septic shock:A prospective
diagnostic trial. Antibiotics (Basel) 2021;10(5):580.

36.Pugni L, Pietrasanta C, Milani S, et al. Presepsin (soluble CD14
subtype):Reference ranges of a new sepsis marker in term and preterm
neonates. PLoS One 2015; 10(12):e0146020.



JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm.1081770
J Contemp Med 2022;12(6):866-871

Journal of
Contemporary

Double Blood Culture Policy is More Effective
Than Single in Neonatal Intensive Units

Yenidogan Yogun Bakim Unitesinde Cift Kan Kiiltiirii
Politikasi Tekliden Daha Etkili

Murat Konak’,

Muhammed Yasar Kiling?,
Hatice Tiirk Dagi3,

ibrahim Dikmen?,
Hanifi Soylu’

Saime Siindiis Uygun’,

Division of Neonatology, Department of Pediatrics, Selcuk University, Selcuklu Medical Faculty, Konya, Turkey
2Department of Pediatrics, Selcuk University, Selcuklu Medical Faculty, Konya, Turkey
3Department of Infectious Diseases, Selcuk University, Selcuklu Medical Faculty, Konya, Turkey

Abstract

Aim: Blood culture (BC) sampling and antibiotic administration are
common practices in Neonatal Intensive Care Units(NICUs). However, false
positive BC results might affect clinician’s decision and lead to inappropriate
antibiotic treatments. The aim of this study was to investigate the effect of
double culture on clinical application.

Material and Method: The study was conducted retrospectively. The blood
culture results of the patients admitted to the NICU between 2016-2019
were analyzed. Considering sepsis before 2017, we took only one sample
from the patient. After this period, we started to take double blood cultures.
Time frames of BCs were investigated to two groups as early and late onset
sepsis fistly, and then subgroups were determined as; a-) Group 1, BCs in
the first 24 hours, b-)Group 2, between 24 to 72 hours, and c-)Group 3,
after 72 hours. Cultures were taken twice from patients who have central
catheter as central and peripheral. Patients who not to have any central
line evaluated once times as peripheral blood samples. In this way, it was
aimed to evaluate whether the catheter was colonized or the presence of
contamination and to determine the true sepsis and sepsis agent.

Results: Total of 1747 BC samples were taken in study. Male/female
ratio was 1.3:1. Majority of BCs were in Group 3 (62%). We realized lots of
bacterial contaminations in all groups. Staphylococcus epidermidis (S. epi)
was major source for the contamination. But, by taking dBCs, we were able
to decided most S. epi contamination in Group 2 (11% vs. 3%) and in Group
3 (41%to14%). In addition, we were able to identify some resistant Gr (-)
pathogens in one arm although the other arm was negative, by taking
dBC. If the double blood cultures results were showed S. epi, then it was
accepted pathogen microorganism and treatment was continued and
arranged for antibiogram results.

Conclusions: Our study indicates that dBC policy in NICUs could help to
clinicians for judicious decision in antibiotic use and decrease unnecessary
antibiotic exposure of infants. Also it could be enable to detect some highly
pathogen microorganism easily.

Keywords: Newborn, septicemia, blood culture, coagulase negative
staphylococci, contamination

0Oz

Amag: Yenidogan Yogun Bakim Unitelerinde (YYBB) kan kiltiir(i 6rneklemesi
ve antibiyotik uygulamasi yaygin uygulamalardir. Ancak yanlis pozitif kultur
sonuglari klinisyenin kararini etkileyebilir ve uygun olmayan antibiyotik
tedavilerine yol acabilir. Bu calisma cift kaltdrin klinik uygulamaya etkisini
arastirmak amaciyla yapilmistir.

Gereg ve Yontem: Calisma retrospektif olarak yapildi. 2016-2019 yillari arasinda
YYBU'ye basvuran hastalarin kan kiltiri sonuglar incelendi. 2017 &éncesi
dénemde sepsis distinldtigunde hastalarimizdan sadece bir ¢rnek aliyorduk.
Bu streden sonra cift kan kultirt almaya basladik. Kan kiltdrleri alim zamanina
gore; ilk olarak erken ve ge¢ baslangicli sepsis olmak Uzere iki gruba, ardindan
alt gruplara; a-) Grup 1, ilk 24 saatte kilttr, b-)Grup 2, 24-72 saat ve c-)Grup
3, 72 saatten sonra kan kultdrt alinanlar olarak gruplandirildi. Santral kateteri
olan hastalardan santral ve periferik olmak Uzere iki kez kulttr alindi. Santral
katateri olmayan hastalar periferik kan 6rnegi olarak bir kez degerlendirildi.
Bu sekilde kateterin kolonize olup olmadigi veya kontaminasyon varliginin
degerlendiriimesi ve gercek sepsis ve sepsis etkeninin belirlenmesi amagclandi.

Bulgular: Calismada toplam 1747 kultUr 6rnegi alindi. Kan kdltdrlerinin cogu
Grup 3'teydi (%62). Erkek/kadin orani 1.3:1 idi. Tim gruplarda ¢ok sayida
bakteri kontaminasyonu tespit ettik. Staphylococcus epidermidis (S. epi),
kontaminasyon igin ana etkendi. Ancak, cift kan kilturt alarak, Grup 2'deki
(%11'e karsl %3) ve Grup 3'teki (%41 ila %14) cogu S. epi kontaminasyonunu
ortadan kaldirmayi basardik. Ayrica cift kan kilttrd alarak bir kolda bazi direngli
Gr (-) patojenleri diger kol negatif olmasina ragmen tespit edebildik. Cift kan
kultard sonuglarinda S. epi saptanmasi durumunda patojen mikroorganizma
kabul edildi ve tedaviye devam edilerek antibiyogram sonucuna gore
duizenlendi.

Sonuglar: Calismamiz, YYBB'lerde cift kan kilturd politikasinin klinisyenlere
antibiyotik kullaniminda mantikli karar vermelerine yardimci olabilecegini ve
bebeklerin gereksiz antibiyotik maruziyetini azaltabilecegini gostermektedir.
Ayrica kan kultGrandn cift olarak alinmasi bazi patojen mikroorganizmalarin
kolaylikla tespit edilmesini saglayabilir.

Anahtar Kelimeler: Yenidogan, septisemi, kan kultlrt, koagilaz negatif
stafilokoklar, kontaminasyon
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INTRODUCTION

Neonatal sepsis is a clinical syndrome that involves systemic
signs and symptoms related to infection and growth of a
specific causative agent in blood culture in the first month
of life. Newborns are extremely susceptible to infection, and
sepsis is a significant cause of morbidity and mortality in this
population. The incidence of sepsis in neonates is lower in
developed countries but it is reported to be between 1-8.1
per 1000 live births.?? The most common agents in early-
onset sepsis include GBS and Escherichia coli (E. Coli). In
late-onset sepsis (LOS), coagulase-negative staphylococci
(CoNS) including mainly Staphylococcus epidermidis (S.
epi) are observed most commonly with a rate of 53.2-
77.9% in developed countries. On the other hand, there are
also countries and clinics in which Gram-negative bacilli
including E. Coli, Klebsiella, and Pseudomonas species are
in the forefront. Staphylococcus aureus (S. aureus) and
Candida species are among the other agents.”

The gold standard in the diagnosis of sepsis is the
production of the agent in blood culture. The sensitivity
of the blood culture is 50-80%. If the culture is not taken
under appropriate conditions, the risk of contamination
is high. Lack of reproduction in culture may be due to
the low amount of blood taken (<1 ml), the initiation of
antibiotics without culture samples, the use of antibiotics
by the mother, the low bacterial density in the blood, the
intermittent and short-term bacteremia.’*®

Blood culture (BC) and empirical antibiotic use in NICU
are common procedures to protect babies from life-
threatening infections. However, some complications,
such as unnecessary antibiotic initiation and prolonged
hospitalization, occur as a result of a false positive culture.
791 Routine double blood culture is recommended for
adults to increase their culture reliability and to facilitate
their interpretation.'” This practice for newborn babies
continues to be a subject of debate because of the need
for a large amount of blood. However, the confusion of
single culture results (colonization, contamination, etc.) in
the NICUs may still cause difficulties in decision making. In
order to prevent infants from taking unnecessary antibiotics
in our clinic, if the first time is being examined in terms of
sepsis, a policy of taking blood culture from two different
places is followed. This study was carried out in order to
better examine the benefits and harms of this policy.

MATERIAL AND METHOD
The study was carried out with the permission of
........................ Ethics Committee (Date: ............., Decision No:

2019/103). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki.

The study was conducted retrospectively. The blood culture
results of the patients admitted to the NICU between 2016-

2019 were analyzed. Considering sepsis before 2017, we
took only one sample from the patient. We realized there
were too many colonisation of CoNS and those caused
unnecessary use of antibiotics. After this period, we started
to take double blood cultures to exclude colonisation and
display real infection. Fetal distress, low APGAR score and
resuscitation requirement at birth, presence of maternal
fever, chorioamnionitis, prolonged (early) rupture of
membranes (>18 hours), frequent vaginal examination, bad
smelling discharge in the mother, early-onset of delivery
urinary tract infection were considered risk factors for
EOS; invasive procedures such as intubation, mechanical
ventilation, catheter/catheter insertion, inadequate breast
milk, long-term parenteral nutrition, reduction of gastric
acidity, and need for surgical intervention were considered
as risk factors for LOS. Clinical signs of sepsis in the absence
of any other pathology to explain the patient's situation;
respiratory distress, rejection or intolerance of feeding,
abdominal distension, vomiting, diarrhea, hypothermia,
hyperthermia, lethargy, unexplained hyperglisemia and
hemorrhage were accepted. If two or more of the following
parameters were positive, it was considered as a positive
sepsis screening: Total leukocyte count <4000/mms3,
>20000/mm3, immature/total neutrophil >0.2; C reactive
protein >10 mg/l, platelet count <100000 mm3 and clinical
presentation consistent with sepsis. Criteria for inclusion
were infants with at least one clinical feature with two or
more risk-factors for sepsis who were admitted to the
service. The exclusion criteria were patients who received
antibiotics prior to blood culture sampling.

Early neonatal sepsis (EOS) (first 72 hours) and LOS (> 72
hours) were evaluated. Time frames of BCs were stratified
to three subgroups as; BCs in the first 24 group 1, hours,
between 24 to 72 hours group 2, after 72 hours group 3.

The cultures of our study were carried out in Selcuk
University Medical Faculty Microbiology Laboratory.
Whether the single (sBC) or double (dBC) blood culture
was taken from the baby was determined from the date
of receipt. Cultures were taken twice from patients who
have central catheter as central and peripheral. Patients
who not to have any central line evaluated once times as
peripheral blood samples. The single BC was taken from
either the intravenous catheter during initial insertion or
from a peripheral vein, under aseptic precautions. Double
BC was taken from two peripheral veins by asepsis rules
with less than 15 min intervals from patients without
catheter. If the patient had catheter, one of the blood
cultures was taken from the catheter and the other was
taken from the peripheral vein. In this way, it was aimed
to evaluate whether the catheter was colonized or the
presence of contamination and to determine the true sepsis
and sepsis agent. At least 1 ml of blood was targeted to the
culture bottles. Blood cultures were monitored on a fully
automated blood culture device BACTEC 9240 (Becton
Dickinson, Diagnostic Instrument System, Sparks, USA).I'"
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In these cultures, microorganisms were evaluated separately
as gram positive, negative and fungi. Gram-positive CoNS
was examined in a separate group. Single blood culture (sBC)
and double blood culture (dBC) results from patients were
separated according to positivity or negativity. However,
the dBC results were subclassified as one sample positive
and one negative. In addition, Gram (+) and Gram (-) agents
were categorized separately. But, S. epi was further analyzed
because of its major contribution to false positive results.
Growth of gram-negative organisms or S. aureus in any culture
was considered the true positive. For CoNS, it was accepted as
positive if growth was detected in two cultures. While CoNS was
positive in the cultures taken from the catheter, the peripheral
culture negative was considered as colonization.

All patients include our study had septic clinical suspections.
As a septic work out was examined CRP, total blood count
and blood culture. We started ampiric antibiotic. Patients
who applied single blood culture and positive of results were
accepted septic and treatments were continued. Patients
who applied double blood culture and positive of double
cultures results If there were no comtaminant microorganism
were accepted septic and treatments were continued. When
double blood culture results showed one of contaminant and
other gram negative, these patients were accepted septic and
treatments were continued and arranged with antibiogram. In
the other hand, when double blood culture results showed one
of contaminant or S. epiand other blood culture results negative,
these patients were accepted non-septic/contaminations of
blood cultures and treatments were canseled and for explain
the patients clinic status were investigated another etiological
factors. If the double blood cultures results were showed S.
epi, then S. epi was accepted pathogen microorganism and
treatment was continued and arranged for antibiogram results.

Statistical Analysis

Statistical evaluation was performed using IBM SPSS Statistics
for Windows, Version 20.0 (Armonk, USA) computer program.
Categorical variables were analyzed using chi-square/Fisher’s
exact test.

RESULTS

Total of 1340 BC procedures were done and 1747 BC samples
were taken in this time frame (Figure 1). Majority of BCs were
in Group 3 (62%) (Figure 1). Overall, male to female ratio was
1.3:1. A total of 918 sBC were performed and detected 30%
positive. 830 dBC were done and 29.2% growth was detected
and there was no statistically significant difference between
both group (p>0.05). The general analysis of culture results are
shownin Table 1.In all cases, the most common microorganism
detected was coagulase negative staphylococcus (CoNS) and
the second was Klebsiella. In Group 1, while CoNS was positive
in 15 patients in sBC, CoNS grew from both cultures in those
with dBC in 4 out of 151 cases. In Group 2, while CoNS was
positive in 7 patients in sBC, CoNS grew from both cultures in
those with dBC in 2 out of 33 cases. In Group 3, while CoNS was

positive in 105 patients in sBC, CoNS grew from both cultures
in those with dBC in 38 out of 223 cases. In Group 3, CoNS ratio
decreased from 42.6% to 14% by dBCs. Although no significant
decrease was observed in the groups 1 and 2, the rate of
contamination and colonization detection was statistically
significant in Group 3 (p<0.05) (Figure 2) (Table 2). In Group
3, 23.1% of sBCs detected Klebsiella compared to 33.6% of
dBCs (Table 2). The number of microorganisms determined
according to EOS or LOS is shown in Table 3. In the dBC group,
81 (9%) were positive only in a single culture while 166 (20%)
were positive in both cultures. Results according to groups are
summarized in Table 1 and 2.

Assessed for eligibility

_—

Enrolled 1340

vk‘ Late Onset Sepsis n:363

.2 1) Between 24 to 72 howrs
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sBC dBC sBC dBC sBC dBC
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Figure 1. Flowchart showing study participants.
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Table 1. Analysis of Culture Results and Determination of S. epi

Group 1 (n:365) Group 2 (n:107) Group 3 (n: 868)

sBC dBC sBC dBC sBC dBC
(n:214) (n:151) (n:74) (n:33) (n:645) (n:223)
No growth 87%°  93%"° 86%°  82%° 61%°  55%°
Single arm growth ~ NA 5% NA 6% NA 13%
Full growth 13%  3%2° 14%°  12%"° 39%° 32%°°

aP<0.05 between in group: bp>0.05: between in whole group NA: not applicable.

When evaluated in terms of EQS, 656 cultures were taken. In
59 (8.9%) reproduction was detected. The most frequently
detected microorganism is 54% CoNS, second frequency is
E. Coli (6.7%) and Group B Streptococcus (GBS) was the third
frequent Group (5%). When evaluated for LOS, the incidence of
CoNS was 43.2%, whereas the actual CoNS infection rate was
16.5%, if DBC was taken. The most common cause of infection
in LOS was Klebsiella with a rate of 30.8% ) (Figure 2) (Table 3).

Table 3. Pathogens detected in early and late onset sepsis

sBC (n:918) dBC (n:830)
Single arm Full growth
Pathogens EOS LOS growth (n:80) (n:750)
(n:288) (n:630) EOS LOS  EOS LOS
(n:24) (n:56) (n:8) (n:742)
CoNS (n:197) 25 105 4 15 6 41
Klebsiella (128) 1 56 1 3 0 67
E. Coli(n: 21) 3 7 1 0 0 10
Enterococcus (n:28) 2 15 1 2 0 8
S. aureus (n:31) 2 10 1 2 0 16
Enterobacter (n:10) 1 2 0 1 0 6
Pseudomonas (n:26) 1 9 0 2 0 14
Candida (n:18) 1 11 0 0 0 6
Serratia (n:6) 0 0 0 0 2
GBS (n:4) 1 0 0 1 2
Acinetobacter (n:7) 1 1 0 0 0
Others 4 10 2 1 1 2

CoNS: Coagulase-negative staphylococci

Table 2. Distribution Of Identified Pathogens According To Groups

DISCUSSION

In neonatal infants, the symptoms and signs of various diseases
(congenital heart disease, metabolic disease, RDS, sepsis, etc.)
are often similar, and until the diagnosis of sepsis is evaluated
in the direction of the patients and the initiation of empiric
antibiotics is a common approach all over the world. The use
of long-term or unnecessary antibiotics does not contribute
to the patient's current picture; on the contrary, the risk of
necrotizing enterocolitis, sepsis, bronchopulmonary dysplasia
and death is increased for premature babies, and evidence
for increasing the incidence of obesity, atopy, etc. in the later
period continues to increase.'? Although all this information
is well known by neonatal physicians, physicians dealing with
patients with very sensitive and inadequate resistance can be
prolonged with the suspicion of infection, even if the pathology
is detected, or antibiotic therapy can be prolonged or the drug
is being stopped.” Detection of blood cultures, which are
definitive evidence of infection, facilitates the management
of cases, but difficulties can arise in deciding if the pathogens
which are not frequently encountered or are the normal flora
elements of the skin. Therefore, various methods have been
tried to increase the efficiency of blood cultures. These include
inoculation of high volume of blood into culture bottles,
automated continuous blood culture monitoring systems and
use of 2 or more blood cultures, maintaining blood-broth ratio
of 1:5 to 1:10 and avoiding samples from indwelling catheters
for risk of contamination.!*1”!

In 2017, Tomar et al. In the studies evaluating 475 babies,
double culture was taken from all patients. The positive rate
was 185 (38.9%) based on a culture, and 221 (46.5%) were
found to be positive when evaluated with the second culture.
This increase was statistically significant.l'® In our study, a
statistically significant higher rate of Klebsiella infection was
detected in the patients who were evaluated for late sepsis in
the case of double culture (p <0.05). In addition, we were able

Group 1 Group 2 Group 3
Pathogens sc . dBC dBC SBC _ dBC dBC SBC _ dBC dBC
single growth full growth single growth full growth single growth  full growth
CoNS 15 2 4 7 2 2 105 14 38a
Klebsiella 1 1 0 0 0 0 57 3 68a
E. Coli 3 1 0 0 0 0 7 0 8
Enterococcus 1 1 0 0 0 0 16 2 5
S. aureus 1 0 0 0 1 0 10 2 6
Enterobacter 0 0 0 0 0 0 2 1 6
Pseudomonas 1 0 0 0 0 0 9 2 11
Candida 1 0 0 0 0 0 11 0 6
Serratia 0 0 0 0 0 0 4 0 0
GBS 1 0 0 0 0 2 0 0 0
Acinetobacter 0 0 0 1 0 0 5 1 0
Mitis/Oralis 2 1 0 0 1 0 7 1 0
Stenotrafomanas 0 0 0 0 0 0 4 0 2
Contamination 0 2 0 1 0 0 4 2 4
Others 1 0 0 0 0 0 2 0 0

CoNS: Coagulase-negative staphylococci aP<0.05
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to identify some resistant pathogens in one arm although
the other arm was not positive and the proven sepsis
rate was detected higher (Figure 2). The most commonly
detected gram negative organisms were Klebsiella, E. Coli
and Psoudomanas, and these results were consistent with the
literature.>”

Sarkar et al. in the 2006 study, they obtained a double blood
culture in 216 patients who were hospitalized in NICU and
found that culture positivity was 20 (9.2%) in the case, but
double culture did not provide additional benefit and did
not increase the rate of positivity.'® One year later, the same
researchers concluded that double blood cultures after 3 days
later of antimicrobial therapy in neonates for sepsis would
lead to better ascertainment of the clearance of bacteremia
than single cultures.”

Detection of microorganisms, which are normally a skin
flora element, in culture can cause confusion. In a study
of 69 babies with sepsis clinical findings, a double culture
was performed; In 16 patients, they found double culture
reproductive and a single culture in 10 patients. They stated
that they had accepted a single positive as a contamination
and stopped the antibiotherapy at 48" hour and thus reduced
the use of antibiotics (vancomycin) by 8.2%.'® In another
study, it was determined that 460 babies were evaluated with
dBC for EOS and 10 of 18 patients who detected reproduction
were found to have skin flora contamination. In our study,
we couldn't find any statistically different when we evaluated
to effect of taking double blood culture in EOS.

Not surprisingly, in our study S. epi was major source for the
contamination. When all cases were examined with respect
to CoNS, culture positivity was determined as 43.2% with sBC
and the rate of true CoNS infection was 16.5% with dBCs. In
the literature, the frequency for LOS is reported to be 11.5% to
32.4%, and CoNSs are responsible for 53.2-77.9% of these.>'
Struthers et al. in case of the use sBC instead of dBC indicated
that 31% more CoNS infections would be diagnosed, but
they were evaluated with dBC and used shorter antibiotics.®
Another study reported that CoNS and fungal infections are
common in recent years and it may be beneficial to obtain
double culture to confirm that these identified pathogens
are the true infectious agents. Moreover, the retrospective
study of Wisswel et al. was one of the first double-culture
studies in the literature. They have taken 2 sets of blood
cultures in 1 week. In 8 cases of 18, contamination from skin
flora was documented.?

The prevalence of proven EQOS in high-income countries is
between 0.01 and 0.53 per 1000 live births in Europe, while
in low-income countries this figure ranges from 0.01 to 3.06
per 1000 live births.” The lack of consensus in the existing
guidelines for suspected EOS management and the low
threshold of pediatricians to assess and treat a newborn
with suspected EOS has been found to cause unnecessary
treatment and hospitalization in Europe of approximately
395,000 newborns (7.9% of all births) per year2" In infants

who are admitted to the hospital for sepsis assessment, false
positivity or growth in culture will increase unnecessary
interventions. In our study, it was suggested that the false
positive rate of CoNS, which is a frequent factor for LOS, was
reduced by approximately 26.7% with the addition of dBC.
We couldn't find same results for EOS. However, In our results,
Positivity rate of blood culture in EOS was 8.9%.

Because newborns have limited symptoms and are similar
for many diseases, it is known that most of the poorly treated
infants evaluated for sepsis are not infected and there is also
a significant number of viral causes even in infected infants.
Therefore, by taking dBC, it is easier to remove bacterial

infection and the underlying causes can be revealed earlier.
[13,22]

Limitations of our study were retrospective and also colony
count and time to positivity could not be documented.

CONCLUSION

Our study indicates that dBC policy in NICUs could help to
clinicians for judicious decision in antibiotic use and decrease
unnecessary antibiotic exposure of infants. In addition, it
could increase chance of identification of some dangerous Gr
(-) pathogens. It is applicable, reliable and cost/time saving
strategy.

Abbreviations: Neonatal Intensive Care Units NICU.
Staphylococcus epidermidis S. epi, Blood culture BC,
Blood cultures BCs, Single BC sBC, Double BC dBC, Group
B Streptococcus GBS, Escherichia coli E. Coli, Coagulase-
negative staphylococci CoNS, Early neonatal sepsis EOS, Late
neonatal sepsis LOS
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Among Nurses: A Cross-Sectional Study

Hemsirelerin Mevsimsel Grip Asisi Yaptirma ile ilgili Engelleri:
Kesitsel Bir Calisma

Melike Yal¢in Giirsoy’, ®Furkan Sagtas?

'Canakkale Onsekiz Mart University, Health Sciences Faculty, Nursing Department, Canakkale Turkey
2Canakkale Onsekiz Mart University, School of Graduate Studies, Nursing Department, Canakkale Turkey

Abstract
Aim: The aim of this study is to evaluate the barriers associated

with seasonal influenza vaccination uptake among nurses

Material and Method: This web-based survey conducted in
Turkey, from November to December 2021. A cross-sectional
study included 390 nurses. The data were collected online by the
researchers through a survey form that prepared in line with the
literature. Descriptive statistics and chi-square analysis were used

to evaluate the data (p<0.05).

Results: A total of 69% (n=269) of the nurses had never received
an influenza vaccine, and 10.3% (n=40) had received an influenza
vaccine in the last year. Most common barrier to vaccination was
the thought that the vaccine was ineffective (21.6%) and most
encouraging factor was COVID-19 for nurses to be vaccinated. A
significant relationship was observed between the work experience
(in years), geographical region, education level, the institution of
employment, perception of income status, alcohol consumption,

presence of chronic disease, and vaccination (p<0.05).

Conclusion: The results of this study showed that more than half
of the nurses did not get the influenza vaccine, and there are some

barriers and against to getting vaccinated.

Keywords: Influenza vaccine, nurse, barrier

Oz
Amag: Bu calismanin amaci, hemsirelerin mevsimsel grip asisi yaptirma

onundeki engellerinin belirlenmesidir.

Gereg ve Yontem: Bu web tabanli anket, Kasim-Aralik 2021 tarihleri
arasinda Turkiye'de yapildi. Kesitsel tirde olan calismaya 390 hemsire
dahil edildi. Veriler, arastirmacilar tarafindan literatlr dogrultusunda
hazirlanan anket formu araciligiyla cevrimici olarak toplandi. Verilerin
degerlendirilmesinde tanimlayici istatistikler ve ki-kare analizi kullanildi

(p<0.05).

Bulgular: Hemsirelerin toplam %69'unun (n=269) hi¢ influenza asisi
yaptirmadigi ve %10,3'Untn (n=40) son bir yil icinde influenza asisi
yaptirdigi belirlendi. Asilamanin éntndeki en yaygin engel asinin
etkisiz oldugunu distinme idi (%21,6). Hemsireleri asi olmaya tegvik
eden en onemli faktér ise COVID-19 idi. Is deneyimi (yil olarak),
cografi bolge, editim duizeyi, calisilan kurum, gelir durumu algsi, alkol
tlketimi, kronik hastalik varligi ve asi yaptirma arasinda anlaml iliski

g6zlendi (p<0.05).

Sonug: Bu calismanin sonuglar, hemsirelerin yarisindan fazlasinin grip
asisi olmadigini ve asi yaptirmanin éniinde bazi engellerin oldugunu

gostermistir.

Anahtar Kelimeler: Grip asisi, hemsire, bariyer
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INTRODUCTION

Seasonal influenza is a serious acute respiratory disease
owing to its complications and high mortality rate,
especially in at-risk patients." It is estimated that there are
approximately 1 billion influenza cases worldwide each
year, of which approximately 3 to 5 million cases are severe,
and approximately 290,000 to 650,000 cases result in death.
231 The most effective way to prevent and control influenza
is vaccination.”? One of the priority groups for vaccination
is healthcare employees. The World Health Organization
and the American Advisory Committee on Immunization
Practices recommend that healthcare employees receive an
annual influenza vaccine not only to protect themselves and
maintain their basic healthcare but also to protect patients
they come into contact with.>*” In a systematic review,
the effects of healthcare employee vaccination on patient
morbidity and mortality were examined, and a decrease in all-
cause mortality and flu-like diseases was reported.®

Nurses, who constitute the largest group of healthcare
employees, are primary providers of patient care. At the same
time, nurses play the role of health educators regarding the
efficacy and safety of vaccines.®'” However, studies have
reported that nurses have a low influenza vaccination rate.
01161 Nurses who are not vaccinated are less likely to have
knowledge about the vaccine and be effective in increasing
its acceptance by the community.” Thus, in a study, it was
reported that nurses who were not vaccinated were less likely
to recommend their patients to receive vaccination.'® [t is
important to identify the barriers to vaccination to determine
strategies for increasing the rate of nurses receiving influenza
vaccination. In this context, the study was carried out to
determine the barriers to influenza vaccination among nurses.

MATERIAL AND METHOD

Research Design and Setting

A cross-sectional online self-administered survey was
conducted among nurses in Turkey, from November to
December 2021. Employees working as nurses in any
institution (hospital, health center, clinic, etc.) in Turkey were
included in the study.

Sample Size and Sampling Procedure

A total of 204,969 nurses are working in Turkey. Using Epi info
7.2 software, the required sample size was estimated as 383,
taking a 5% margin of error, 95% confidence interval (Cl), and
a p-value of 0.05. When the 95% confidence interval was set
as P=0.05 in the sample selection, it was determined that 383
nurses should be included in the study. Finally, 390 nurses
were included in the study. Nurses who were 18 years of age
or older and had 1 year or more professional experience were
included in the study. Those who did not meet the inclusion
criteria were excluded from the study.

Data Collection Tools and Procedure
Data were collected using a survey form developed by the

researchers based on previous studies.'”'? The questionnaire
included questions about socio-demographic characteristics
such as age, marital status, gender (13 questions), health and
healthy lifestyle behaviors such as presence of chronic disease,
smoking, alcohol use (seven questions), and vaccination
(five questions). The independent variables were age, years
of employment, sex, geographical region, marital status,
presence of children, educational status, institution, service,
income perception, smoking status, alcohol consumption,
regular physical activity, and the presence of chronic disease.
Before starting the study, a small pilot study was conducted
to test the intelligibility and applicability of all items of the
questionnaire. The prepared online survey forms shared on
Facebook, Telegram, and WhatsApp. Additionally, snowball
sampling was used to ask participants to share the study link
with their peers. The nurses were informed about the purpose
of the study through an informed, voluntary consent form at
the beginning of the survey form, and they could answer the
survey questions if they agreed to participate in the study. It
took approximately 10 min to complete the survey.

Data Analyses

Data obtained in this study were analyzed using the Statistical
Package for the Social Sciences (version 27) for Windows.
Chi-square analysis and the Kruskal-Wallis test were used
to evaluate the data between the independent variables
indicated by the descriptive statistical methods (number,
percentage) and vaccination status (P<0.05).

Ethical Consideration

The study was carried out with the permission of Canakkale
Onsekiz Mart University School of Graduate Studies Scientific
Researches Ethics Committee (Date: 04.11.2021, Decision No:
19/43). In addition, pre-approval consent was obtained from
the nurses through an informed, voluntary consent form
describing the study content. No identifying information was
included in the online survey form to maintain participant
confidentiality.

RESULTS
Descriptive Characteristics of Nurses

The mean age of the nurses was 28.86 + 6.9 years, 81.5%
(n=318) of the nurses were females, 59.7% (n=233) were
single, and 73.1% (n=285) did not have children. A total of
62.3% (n=243) of the nurses lived in the Marmara region, and
94.9% (n=370) lived in urban areas. A total of 67.2% (n=262)
of the nurses had a bachelor's degree. The average experience
was 6.6 + 7.12 years, and 44.9% (n=175) of the nurses worked
in state hospitals, and 34.6% (n=135) worked in intensive care
units. A total of 45.6% (n=178) of the nurses defined their
income as equivalent to their expenses. In addition, 27.7%
(n=108) were smokers, 21.3% (n=83) consumed alcohol,
and 25.9% (n=101) engaged in regular physical activity. Of
the nurses, 13.1% (n=51) had a chronic disease, and 67.2%
(n=262) described their health as either good or very good.
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Characteristics of the Nurses Regarding Influenza
Vaccination

A total of 69% (n=269) of the nurses had never received
an influenza vaccine, and 10.3% (n=40) had received an
influenza vaccine in the last year. The three most common
factors that encouraged vaccination were the risk status
(28.9%), coronavirus disease 2019 (COVID-19) (22.9%),
and the need to protect their family (17.9%). The three
most common barriers to vaccination (69% (n=269) of the
nurses who had never received influenza vaccination) were
as follows: the thought that the vaccine was ineffective
(21.6%), the thought that the vaccine was not necessary
(17.9%), and the thought that they were not at risk (16.2%)
(Table 1).

Table 1. Rates of nurses getting influenza vaccination and some of their

characteristics about vaccination

Variables n %
Getting a influenza vaccine regularly (n=390)
Never been get vaccinated 269 69
Once in a two or three years 14 3.6
Once or twice 97 249
Every year 10 2.6
Have get a influenza vaccine in the last year (n=390)
Yes 40 10.3
No 350 89.7
Have had the influenza in the last year (n=390)
Yes 258 533
No 182 46.7
Factors that encourage the vaccination (n=201)*
Risk status 58 289
COVID-19 46 229
Presence of the chronic disease 11 55
Result of their researches 23 11.4
Need to protect their family 36 17.9
Need to protect patients 20 9.9
Other 7 35
Barriers against to vaccination (n=463)*
Not knowing vaccination is necessary 24 5.2
the thought that "whatever will be will be" 10 2.2
the thought that the vaccine was ineffective 100 21.6
the thought that the vaccine was not safe 44 9.5
the thought that they were not at risk 75 16.2
Worry about side effects 46 9.9
Presence of chronic disease 6 1.3
Lack of time 27 5.8
Its cost 10 2.2
the t.hought that there are non-halal substances in the 4 0.9
vaccine
Fear to get vaccinated 15 3.2
the thought that the vaccine was not necessary 83 17.9
Not to get vaccinated because of negative news from 9 1.9
the media
Fear that the vaccine will cause infertility 4 0.9

Other (not getting sick, the thought that the it's a
minor illness)

Factors Associated with Receiving the Influenza Vaccine

The factors associated with regular influenza vaccination
among the nurses are presented in Table 2. Accordingly,
a significant relationship was observed between the work
experience (in years), geographical region, education level,

the institution of employment, perception of income status,
alcohol consumption, presence of chronic disease, and
vaccination.

Table 2. Factors associated with nurses getting regular influenza vaccination

Variables Regular Sometimes Never
X+SS X+SS X+SS
Age 29.5+5.7 30.1£7.6  28.29+6.5 0.126*
Work exprerience 7.5£5.31 8.1+7.3 5.9+6.9 0.002**
n % n % n %
Gender
Female 9 28 84 264 225 70.8 0.149**
Male 1 1.4 27 375 44 61.1
Geographical region
Mediterranean region 1 50 4 20.0 15 75.0
Eastern anatolia region 2 182 3 273 6 545
Aegean region 1 2.6 12 316 25 65.8
i 0.029**
fgg“ig:fa“em anatelia =yt o5 50 950 5 625
Central anatolia region 1 26 5 128 33 846
Black sea region - - 8 258 23 742
Marmara region 4 16 77 317 162 66.7
Marital status
Married 5 34 43 29.7 97 66.9 0.397%*
Single 5 21 62 266 166 712
Divorced-widow = = 6 500 6 500
Presence of children
Yes 3 29 35 333 67 638 0.406%*
No 7 25 76 26.7 202 709
Education level
Highschool - - 15 556 12 444
Associate degree 1T 29 1N 324 22 647 0.046**
Bachelor degree 6 23 66 252 190 72.5
Postgraduate degree 3 45 19 284 45 672
Institution of employment
State hospital 4 23 41 234 130 743
Private hospital 1 2.1 17 354 30 625 0.010**
University hospital 3 19 50 318 104 66.2
Family health center 2 200 3 300 5 500
Service that is the nurse worked in
Surgical units 2 23 25 28.7 60 69.0
Internal units 3 25 29 246 86 729 0.859**
Intensive care units 3 22 40 296 92 68.1
Other 2 41 17 347 30 61.2

Perception of income

Income less than 6 36 59 353 102 61.1

Xpen
rng)emiemore than 0.033™
expense 2 44 9 200 34 756
Income equal to expense 2 1.1 43 242 133 747

Smoking status
Yes 2 19 36 333 70 648 0.384**
No 8 28 75 266 199 70.6

Alcohol consumption
Yes 3 36 33 398 47 566 0.023**
No 7 23 78 254 222 723

Regular physical activity
Yes 2 20 33 327 66 653 0.524**
No 8 28 78 27.0 203 70.2

Presence of chronic disease
Yes 4 78 16 314 31 60.8 0.028**
No 6 1.8 95 28.0 238 70.2

* Kruskal Wallis test ** Chi-square analysis
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DISCUSSION

In this study carried out to determine the barriers to receiving
influenza vaccination among nurses, it was observed that
69% of the nurses had never received the influenza vaccine,
and 10.3% had received the influenza vaccine in the last year
(2020-2021). In addition, vaccination rates were reported
as 33.5%, 35.6%, and 69.5% in Brunei, Hong Kong, and
Singapore, respectively."! In studies conducted in Turkey,
vaccination rates have been reported to vary between
4.3 and 31.8%.'“™ According to these results, it draws
attention that vaccination rates are quite low compared
with those in other countries. This may be due to differences
in the immunization schedules of countries. Therefore, it is
important to develop strategies that encourage vaccination.
In this study, the three most common factors that encourage
vaccination are being a part of the risk group, COVID-19,
and the need to protect the family. Studies in the literature
have reported that self-protection is the most encouraging
factor for vaccination.['¢%2% |n addition, COVID-19 was one
of the most encouraging factors for nurses to be vaccinated.
A study reported that COVID-19 increased the rate of
influenza vaccination among nurses by approximately
50%.2" It is desirable for them to be vaccinated due to
COVID-19. Studies have shown that the influenza vaccine
can be effective in managing COVID-19.2223 These results
prove that nurses prioritize protecting themselves and their
families, and this should be considered when determining
strategies to increase vaccination.

It is important to understand the barriers to vaccination
among nurses to develop effective strategies for increasing
vaccination rates. The most reported barriers to influenza
vaccination in this study were the thought that the vaccine
was ineffective, that the vaccine was unnecessary, and that
the individual was not at risk. Similarly, in the study by Pavlic
et al. (2020) in Slovenia, the main barriers to vaccination
were thinking that the vaccine was ineffective, the concern
that there may be side effects, and the belief that young
healthcare employees were not at risk.?* In another study, the
thought that vaccines were unsafe and ineffective, the fear
of side effects, and uncertainty about long-term results were
reported as barriers to vaccination.” In a systematic review,
it was reported that concerns about post-vaccination side
effects were the biggest barriers to vaccination.'¥ In a study
conducted in Turkey, the main barriers were reported as not
believing in the vaccine’s effectiveness, fear of its side effects,
and lack of awareness of whether the individual was at risk.
The literature largely supports the results of the present study.
Concerns about the effectiveness of vaccination are also seen
as the biggest barrier to vaccination. Therefore, there is a
need for studies with a high level of evidence to demonstrate
the effectiveness of the vaccine. Additionally, sharing this
evidence with nurses working in appropriate environments
is an important strategy. In fact, a systematic review reported
that campaigns based on education and promotion or on-
site vaccination caused a 40% increase in vaccination rates. In

addition, in the same study, it was reported that multifaceted
campaigns, including mandatory vaccination policies or the
“vaccinate or wear a mask” policy, could increase vaccination
coverage by more than 90%.2¢

Table 2 presents some results thought to be related to
the vaccination of nurses. These included the nurses'
experience (in years), geographical region, educational
status, the institution of employment, perception of income
status, alcohol consumption, and presence of chronic
disease. In similar studies, the years of employment,'s?”
geographic region,'*®! educational status,”® the institution
of employment,['®3% the perception of income status,?® and
the presence of chronic diseases®! are among the factors
associated with vaccination. In addition, in this study, no
significant relationship was found between age, sex, marital
status, the presence of children, service that the nurses
worked in, and regular vaccination (P>0.05). However, studies
in the literature have indicated that there is a statistically
significant relationship between age,'%?'28 sex 2829 the
presence of children,?® service that is the nurse worked in,['
smoking status,”® regular physical activity,?® and regular
vaccination. The reason for these differences may be the
characteristics of the samples.

The inclusion of nurses working in different health institutions
in seven geographical regions across Turkey was one of
the strengths of this study. However, this study has some
limitations. First, because the study was cross-sectional, causal
relationships between the analyzed variables could not be
determined. Second, the nurses may not have provided the
correct answer while answering the survey questions as they
may have forgotten certain details. However, our findings can
be used to plan future initiatives to increase vaccination rates
among nurses.

CONCLUSION

The results of this study showed that the rate of influenza
vaccination among nurses in Turkey is quite low, and some
variables, such as the years of employment, geographical
region, educational status, the institution of employment,
perception of income, alcohol consumption, and the presence
of chronic disease may be associated with regular vaccination.
In addition, some factors encourage and prevent nurses from
being vaccinated. Encouraging factors included protecting
oneself and one’s family. Barriers, on the other hand, were
mostly related to trust issues and ignorance regarding vaccine
efficacy. In this context, it can be recommended to organize
in-service training for nurses, comprising evidence-based
information about the influenza vaccine and its importance,
display awareness posters about the importance of the
influenza vaccine in health institutions, and establish units
that follow up on the vaccination of healthcare employees.
In addition, future researchers should focus on studies that
demonstrate the effectiveness of initiatives to increase
vaccination rates.



Melike Yalgin Giirsoy, Barriers associated with seasonal influenza vaccination

876

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out with
the permission of Canakkale Onsekiz Mart University School
of Graduate Studies Scientific Researches Ethics Committee
(Date: 04.11.2021, Decision No: 19/43).

Informed Consent: All patients signed the free and informed
consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The author has no conflicts
of interest to declare.

Financial Disclosure: The author 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. Jorgensen P, Mereckiene J, Cotter S, Johansen K, Tsolova S, Brown C.
How close are countries of the WHO European Region to achieving the
goal of vaccinating 75% of key risk groups against influenza? Results
from national surveys on seasonal influenza vaccination programmes,
2008/2009 to 2014/2015. Vaccine. 2018 Jan 25;36(4):442-452.

2. luliano AD, Roguski KM, Chang HH, Muscatello DJ, Palekar R, Tempia S,
Cohen C, Gran JM, Schanzer D, Cowling BJ, Wu P, Kyncl J, Ang LW, Park M,
Redlberger-Fritz M, Yu H, Espenhain L, Krishnan A, Emukule G, van Asten
L, Pereira da Silva S, Aungkulanon S, Buchholz U, Widdowson MA, Bresee
JS; Global Seasonal Influenza-associated Mortality Collaborator Network.
Estimates of global seasonal influenza-associated respiratory mortality: a
modelling study. Lancet. 2018 Mar 31;391(10127):1285-1300.

3. World Health Organization. (X2018)X. Influenza (Seasonal). World Health
Organization.  https://www.who.int/news-room/  fact-sheets/detail/
influenza-(seasonal)

4. Paules Cl, Sullivan SG, Subbarao K, Fauci AS. Chasing Seasonal Influenza
- The Need for a Universal Influenza Vaccine. N Engl J Med. 2018 Jan
4;378(1):7-9.

5. World Health Organization. (X2019)X. How to implement seasonal
influenza vaccination of health workers: an introduction manual for
national immunization programme managers and policy makers: pilot
version 2019. World Health Organization.

6. Advisory Committee on Immunization Practices, & Centers for Disease
Control and Prevention. (2011). Immunization of health-care personnel:
recommendations of the Advisory Committee on Immunization Practices
(ACIP). MMWR Recomm Rep, 60(RR-7), 1-45.

7. Hayward AC. Influenza vaccination of healthcare workers is an important
approach for reducing transmission of influenza from staff to vulnerable
patients. PLoS One. 2017;12(1):e0169023.

8. Jenkin DC, Mahgoub H, Morales KF, Lambach P, Nguyen-Van-Tam JS. A
rapid evidence appraisal of influenza vaccination in health workers:
An important policy in an area of imperfect evidence. Vaccine X.
2019;2:100036.

9. American Association of Colleges of Nursing. (2019). Nursing Fact Sheet.
https://www.aacnnursing.org/news-Information/fact-sheets/nursing-
fact-sheet

10.lanni A, Tedeschi R, Marchetti A, et al. [The role of nurses in health
education about vaccines: analysis of style and communication models
of institutional vaccination campaigns]. Ig Sanita Pubbl. 2019;75(5):355-
369.

11.Pless A, McLennan SR, Nicca D, Shaw DM, Elger BS. Reasons why nurses
decline influenza vaccination: a qualitative study. BMC Nurs. 2017;16:20.

12.Lau LHW, Lee SS, Wong NS. The continuum of influenza vaccine hesitancy
among nursing professionals in Hong Kong. Vaccine. 2020;38(43):6785-
6793.

13.Wilson R, Zaytseva A, Bocquier A, Nokri A, Fressard L, Chamboredon P,
Carbonaro C, Bernardi S, Dubé E, Verger P. Vaccine hesitancy and self-
vaccination behaviors among nurses in southeastern France. Vaccine.
2020 Jan 29;38(5):1144-1151.

14.Korkmaz N, Nazik S, Gimustakim RS, et al. Influenza vaccination rates,
knowledge, attitudes and behaviours of healthcare workers in Turkey: A
multicentre study. Int J Clin Pract. 2021;75(1):e13659.

15.Tumturk A, Tosun S, Yildiz IE, et al. Seasonal influenza vaccination
coverage: a multicenter cross-sectional study among healthcare workers.
Ortadogu Tip Dergisi, 2020;12(1):113-119.

16.Yu J, Ren X, Ye C, Tian K, Feng L, Song Y, Cowling BJ, & Li Z. Influenza
vaccination coverage among registered nurses in China during 2017-
2018: An internet panel survey. Vaccines 2019;7(4):134. https://doi.
org/10.3390/vaccines7040134

17.Kwok KO, Li KK, Lee SS, et al. Multi-centre study on cultural dimensions
and perceived attitudes of nurses towards influenza vaccination uptake.
J Hosp Infect. 2019;102(3):337-342.

18.Gualano MR, Corradi A, Voglino G, Catozzi D, Olivero E, Corezzi M, Bert
F, Siliquini R. Healthcare Workers' (HCWs) attitudes towards mandatory
influenza vaccination: A systematic review and meta-analysis. Vaccine.
2021 Feb 5;39(6):901-914. doi: 10.1016/j.vaccine.2020.12.061.

19.Smith S, Sim J, Halcomb E. Australian general practice nurse's knowledge,
attitudes and practices regarding influenza vaccination: a cross-sectional
survey. J Clin Nurs. 2016;25(17-18):2502-2510.

20. Guillari A, Polito F, Pucciarelli G, Serra N, Gargiulo G, Esposito MR, Botti S,
Rea T, Simeone S. Influenza vaccination and healthcare workers: barriers
and predisposing factors. Acta Biomed. 2021 Mar 25;92(S2):e2021004.

21.Kwok KO, Li KK, Wei WI, Tang A, Wong SYS, Lee SS. Editor's Choice:
Influenza vaccine uptake, COVID-19 vaccination intention and vaccine
hesitancy among nurses: A survey. Int J Nurs Stud. 2021;114:103854.

22.Paget J, Caini S, Cowling B, et al. The impact of influenza vaccination on
the COVID-19 pandemic? Evidence and lessons for public health policies.
Vaccine. 2020;38(42):6485-6486.

23. Arokiaraj MC. Considering Interim Interventions to Control COVID-19
Associated Morbidity and Mortality-Perspectives. Front Public Health.
2020;8:444.

24.Pavli¢ DR, Maksuti A, Podnar B, Kokalj Kokot M. Reasons for the low
influenza vaccination rate among nurses in Slovenia. Prim Health Care
Res Dev. 2020;21:e38.

25.Flanagan P, Dowling M, Gethin G. Barriers and facilitators to seasonal
influenza vaccination uptake among nurses: A mixed methods study. J
Adv Nurs. 2020;76(7):1746-1764.

26.Schumacher S, Salmanton-Garcia J, Cornely OA, Mellinghoff SC.
Increasing influenza vaccination coverage in healthcare workers: a
review on campaign strategies and their effect. Infection. 2021;49(3):387-
399

27.Cheung K, Ho SMS, Lam W. Factors affecting the willingness of nursing
students to receive annual seasonal influenza vaccination: A large-scale
cross-sectional study. Vaccine. 2017;35(11):1482-1487.

28.Schmid P, Rauber D, Betsch C, Lidolt G, Denker ML. Barriers of Influenza
Vaccination Intention and Behavior - A Systematic Review of Influenza
Vaccine Hesitancy, 2005 - 2016. PLoS One. 2017;12(1):e0170550.

29.Khalooei A, Shafiei Bafti M. Factors associated with seasonal influenza
vaccination among nursing staff of three teaching hospitals affiliated
to Kerman University of Medical Sciences, Iran. Shiraz E-Med J,
2020;22(5):102493.

30. Acero C, Razzaghi H, Black CL, Wesle MG, Jeddy Z, Lindley MC, de Perio
MA, Laney AS, Lu PJ, Williams WW. Influenza vaccination coverage among
health care personnel - United States, 2019-20 Influenza Season. Centers
for Disease Control and Prevention, 2020, October.



JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm. 1187584
J Contemp Med 2022;12(6):877-883

Journal of
Contemporary

Retrospective Analysis of Oral and Maxillofacial Pathologies

Oral ve Maksillofasiyal Patolojilerin Retrospektif Analizi

Emre Haylaz', ®Cigdem Seker', ®Gediz Geduk', ®Murat icen?, ©Elif Ash Giilsen3

Zonguldak Bulent Ecevit University Faculty of Dentistry, Department of Oral and Maxillofacial Radiology, Zonguldak, Turkey
2Nevsehir Haci Bektas Veli University Faculty of Dentistry, Department of Oral and Maxillofacial Radiology, Nevsehir, Turkey
3Zonguldak Biilent Ecevit University Faculty of Dentistry, Department of Oral and Maxillofacial Surgery, Zonguldak, Turkey

Abstract

Objectives: The aim of this study is to analyze the biopsy
results of oral and maxillofacial lesions and to discuss them
in the accompanied by the literature.

Material and Method: In the study, biopsy results of 644
patients who were admitted to Zonguldak Biilent Ecevit
University Faculty of Dentistry, Department of Oral and
Maxillofacial Radiology between 2016-2021 for various
reasons and subsequently diagnosed with oral, and
maxillofacial pathology were retrospectively analyzed using
digital archives. Age, gender, location of the lesions and
pathological diagnoses of the patients were recorded.

Results: In the study, 344 (53.41%) of the patients whose
biopsy reports were examined were male and 300
(46.59%) were female, and the male/female (M/F) ratio was
determined to be 1.15/1. The age range varied between 7
and 88 years and the mean age was 37.85+17.35 years. Out
of a total of 644 lesions, 436 (67.8%) were cysts, 148 (23.1%)
were inflammatory/reactive lesions, 57 (9.3%) were benign
tumors and tumor-like lesions, and 3 (0.5%) were included in
the malignant tumor and tumor-like lesion group.

Conclusions: The analysis of data on oral and maxillofacial
lesions is of great importance for the planning of preventive
and therapeutic services.

Keywords: Oral lesions, prevalence, odontogenic cysts,
odontogenic tumors, oral pathology.

Oz

Amag: Bu calismanin amaci, oral ve maksillofasiyal lezyonlarin
biyopsi sonuglarini analiz etmek ve literatlr esliginde
tartismaktir.

Gere¢ ve Yontem: Calismada, 2016-2021 vyillar arasinda
Zonguldak Bilent Ecevit Universitesi Dis Hekimligi Fakultesi
Agiz, Dis ve Cene Radyolojisi Anabilim Dali'na ¢esitli nedenlerle
basvuran ve sonrasinda oral ve maksillofasiyal patoloji tanisi
alan 644 hastanin biyopsi sonuglan dijital arsiv kullanilarak
retrospektif olarak incelenmistir. Hastalarin yaslar, cinsiyetleri,

lezyonlarin lokalizsyonlari ve patolojik tanilari kaydedildi.

Bulgular: Calismada, biyopsi raporu incelenen hastalarin
344'G (%53,41) erkek, 300'U (%46,59) kadin olup, erkek/kadin
(E/K) orani 1,15/1 olarak belirlendi. Yas araligi 7 ile 88 arasinda
degismekte olup, yas ortalamasi 37,85+17,35 idi. Toplam 644
lezyonun 436'si (%67,8) kist, 148'i (%23,1) inflamatuar/reaktif
lezyonlar, 57'si (%9,3) iyi huylu timorler ve timor benzeri
lezyonlardi ve geriye kalan 3 (%0,5) patoloji malign timor ve
timor benzeri lezyon grubundayd.

Sonug: Oral ve maksillofasiyal lezyonlara iliskin verilerin analizi,

koruyucu ve tedavi edici hizmetlerin planlanmasi icin blytk
onem tasimaktadir.

Anahtar Kelimeler: Oral lezyonlar, prevalans, odontojenik

kistler, odontojenik timorler, oral patoloji.
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INTRODUCTION

The oral cavity; consists of different anatomical and
complex structures including the jaws, tongue, lips, gingiva,
hard palate and palatal mucosa, retromolar region, floor of
the mouth, salivary glands, and teeth. Pathological changes
occurring in these anatomical regions may have different
morphological and histopathological features.™

Lesions of the oral and maxillofacial region; include
developmental, reactive, inflammatory, benign, or
malignant formations.” In the oral mucosa, infections
caused by factors such as viruses, bacteria, fungal
pathogens, or carcinogenic agents may also trigger
neoplasm formation by causing deterioration. Long-term
alcohol and tobacco use are also held responsible for the
etiology of premalignant or malignant lesions with studies
have shown.®! The incidence of these pathologies in male
and female varies between populations and in each decade
of life.™

Oral and maxillofacial lesions may be of odontogenic or
non-odontogenic origin.®! Pain and swelling, ulceration,
paresthesia, tooth loss, root resorption, and facial
deformities can be counted among the clinical signs of these
pathologies. While some oral lesions are easily diagnosed,
it may be difficult to distinguish between non-specific
pathologies with similar clinical features. The combination
of careful clinical examination and radiological imaging, as
well as histopathological examination of biopsy samples
taken from tissues, is important for the implementation of
the correct treatment program and diagnosis.®”!

Having up-to-date knowledge of the prevalence and
demographic characteristics of these pathologies is helpful
in the clinical evaluation of lesions and treatment protocols.
81 Sometimes the early stages of malignant lesions show
clinical features similar to those of benign lesions. Failure to
make this distinction may lead to morbidity and mortality,
and undesirable situations may occur for the patient.
Therefore, the correct treatment of a patient with an oral
or maxillofacial lesion begins with the correct diagnosis.
Although there are many different methods to diagnose
these pathologies, histopathological examination of tissue
biopsy of the suspicious lesion is considered the 'gold
standard'®

Retrospective studies to evaluate the distribution of
maxillofacial lesions are important in estimating the
prevalence of these pathologies and therefore in identifying
the high-risk subpopulation.””! Different regions in the oral
cavity may be characteristic of the lesion types, so knowing
the characteristics of the existing anatomical region will
also be beneficial in determining the responsible etiological
factors.!"

In  this study, we retrospectively evaluated the
histopathology reports of oral and maxillofacial lesions and
aimed to discuss the results obtained.

MATERIAL AND METHOD

The study was carried out with the permission of Zonguldak
Bulent Ecevit University Non-Interventional Clinical Research
Ethics Committee (Date: 08.06.2022, Decision No: 2022/11). All
procedures were carried out in accordance with the ethical rules
and the principles of the Declaration of Helsinki. In the study,
biopsy results of 644 patients who were admitted to Zonguldak
Bilent Ecevit University Faculty of Dentistry in Turkey,
Department of Oral and Maxillofacial Radiology between 2016-
2021 for various reasons and subsequently diagnosed with
oral and maxillofacial pathology were retrospectively analyzed
using digital archives. Oral and maxillofacial pathology data
of the patients with the histopathological diagnosis were
analyzed. The patients' ages at the time of diagnosis, gender,
and anatomical regions of the biopsies were recorded.
Information on how long the existing lesions had existed in the
patients could not be obtained.

According to the criteria in Robbins and Cotran Pathological
Basis of Disease, all pathologies are among themselves;
they were categorized as benign tumor/tumor-like lesions,
malignant tumor/tumor-like lesions, inflammatory/reactive
lesions, and cysts.® Anatomical regions biopsied; were
categorized as mandible, maxilla, gingiva, buccal and palatal
mucosa, tongue, lips, sublingual area, maxillary sinus, and
salivary glands.

The number of patients, the mean age, the ratio of male and
female genders to each other, the most common lesions
according to anatomical regions, the incidence of lesions
within themselves, and their ratios among all lesions are
given in the tables.

Statistical Analysis

Descriptive statistics were applied to the obtained data, and
their distribution by age and gender was examined. SPSS 22.0
Software Program was used for statistical analysis in the study.

RESULTS

In our study, 344 (53.41%) of the patients diagnosed
histopathologically were male and 300 (46.59%) were female
patients. It was determined that the pathologies were more
common in male and the male/female (M/F) ratio was 1.15/1.
The mean age was 37.85+17.35 years, and the ages of the
patients ranged from 7 to 88 years.

Out of a total of 644 lesions, 436 (67.8%) were cysts, 148
(23.1%) were inflammatory/reactive lesions, 57 (9.3%) were
benign tumors and tumor-like lesions, and 3 (0.5%) were
included in the malignant tumor and tumor-like lesion group
(Table 1).

Among all histopathology reports, the most common lesion
was radicular cyst (37.1%), followed by dentigerous cyst (26.4%).
Radicular cyst (54.8%), dentigerous cyst (39.0%), residual cyst
(2.5%) and odontogenic keratocyst (0.9%) were the most
common cysts in the cyst group. Epidermal cyst (0.2%) and
paradental (0.2%) cysts were the least common cysts.
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Table 1. Distribution of lesion groups by to age, gender and incidence.

Mean
Age+SD

Number
(n)

M/F Percentage Age

LA Ratio inTotal (%) Range

Cysts 436 1.3/1  678%  7-82 35.53+15.84
Inflammatory/feactive 148 0.94/1  23.1% 881 4134+18.36
esions

Benign tumors and .

el st 57 0.6/1 9.3% 9-88 45.74+22.15
MEIIENIRICIEEE g o GE 4G GAcseEE
tumor-like lesions : : D
Total 644  1.15/1 100% 7-88  37.8+17.3

*M:F ratio, male-to-female ratio. * SD: standard deviation

The mean age of the patients diagnosed with cyst was
35.53+15.84 years and male predominance (M/F:1.3/1) was
prominent. The mean age of occurrence of all cysts was above
18 years (Table 2).

Inflammatory granulation tissue was the most common
(39.9%) lesion detected among inflammatory/reactive lesions.
Chronic inflammatory fibrous tissue (20.9%) and epithelial
hyperplasia (16.9%) followed inflammatory granulation tissue,
respectively. The incidence of irritation fibroma (M/F:1/1) was
equal in male and female, but pyogenic granuloma was not

found in men. The age of inflammatory/reactive lesions was
over 18 years old and the incidence was lower in male than in
female (M/F:0.94/1) (Table 3).

The incidence of lesions diagnosed as peripheral giant cell
granuloma (PGCG) was 21.1%, and PGCG ranked first among
benign tumors and tumor-like lesions (Table 4). Odontoma
ranked second (17.5%) and osteoma ranked third (8,8%).
Considering the M/F (0.6/1) ratio, it is seen that male are
less affected by benign tumors and tumor-like lesions than
female. The mean age of this group is 45.74+22.15 years. The
mean age of patients with central giant cell granuloma and
ameloblastic fibroma is below 18 years of age.

Squamous cell carcinoma (SCC) is the only malignant tumor
and tumor-like lesion detected in the study. SCC constituted
all of the malignancies (100.0%). Looking at gender, female
were affected by SCC 2 times more than male, and the mean
age was 51.0+5.1 years.

It was determined that the lesions were mostly localized
in the jaw bones. The most commonly affected were the
mandible (61.2%), the second (30.6%) maxilla, and the third
(2.4%) gingiva. The area where the lesions were seen the least
(0.3%) was the salivary glands Figure 1.

Table 2. Distribution of cysts by age, gender and types.

CYSTS

Lesion Male (n)(%) Female (n)(%) Rn:g o Totailrfr;)r(t:i'ue;;:(eoz;:age Pe_rrzetg:a(xgoe) in Age Range Mean Age+SD
Radicular cyst 143 (57.2%) 6 (51.6%) 1.5/1 239 (54.8%) 37.1% 7-82 36.0£16.1
Dentigerous cyst 88 (35.2%) 2 (44.1%) 1.07/1 170 (39.0%) 26.4% 9-71 26.0£13.5
Residual cyst 10 (4.0%) 1 (0.5%) 10/1 1(2.5%) 1,7% 34-77 54.0+12.2
Odontogenic keratocyst 2 (0.8%) 2(1.1%) 11 4 (0.9%) 0.6% 18-67 36.0+20.4
Calcifying odontogenic cyst 1(0.4%) 2(1.1%) 0.5/1 3(0.7%) 0.5% 10-22 22.0+6.9
Nasopalatine duct cyst 2 (0,8%) 1 (0,5%) 2/1 3(0,7%) 0,5% 44-65 58.0+10.6
Nasoalveolar cyst 2 (0.8%) - (0.0%) Male 2(0.5%) 0.3% 54 54.0+0.0
Lateral periodontal cyst 1(0.4%) 1(0.5%) 11 2(0.5%) 0.3% 55-64 59.5+6.3
Paradental cyst 1(0.4%) - (0.0%) Male 1(0.2%) 0.2% 34 34.0+0.0
Epidermal cyst - (0.0%) 1 (0.5%) Female 1 (0.2%) 0.2% 23 23+0.0
Total 250 (100.0%) 186 (100.0%) 1.3/1 436 (100.0%) 67.8% 7-82 35.53+£15.84

*M:F ratio, male-to-female ratio. * SD: standard deviation

Table 3. Distribution of inflammatory/reactive lesions by age, gender and types.

INFLAMMATORY/REACTIVE LESIONS

Total(n)

Inflammatory granulation tissue 31 (43.1%) 28 (36.8%) 1.1/1 59 (39.9%) 9.2% 8-81 37.0£16.5
Chronic inflammatory fibrous tissue 13 (18.1%) 18 (23.7%) 0.7/1 31 (20.9%) 4.8% 12-71 28.0+18.5
Epithelial hyperplasia 13 (18.1%) 12 (15.8%) 1.08/1 25 (16.9%) 3.9% 17-79 56.0£18.5
Irritation fibroma 9(12.5%) 9(11.8%) 1/1 18 (12.2%) 2.8% 9-72 48.0+15.2
Pyogenic granuloma - (0.0%) 4 (5.3%) Female 4 (2.7%) 0.6% 25-81 52.0+23.5
Fungal granuloma 1(1.4%) 3(3.9%) 0.3/1 4 (2.7%) 0.6% 17-59 47.0+19.6
Mucocele 1(1.4%) 2 (2.6%) 0.5/1 3 (2.0%) 0.5% 22-26 23.0+2.0
Osteomyelitis 3 (4.2%) - (0.0%) Male 3 (2.0%) 0.5% 42-68 66.0+14.4
Minor salivary gland hyperplasia 1(1.4%) - (0.0%) Male 1 (0.7%) 0.2% 78 78.0£0.0
Total 72 (100.0%) 76 (100.%) 0,94/1 148 (100.0%) 23.1% 8-81 41.34+18.36

*M:F ratio, male-to-female ratio. * SD: standard deviation
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Table 4. Distribution of benign tumors and tumor-like lesions by age, gender and types.
BENIGN TUMORS AND TUMOR-LIKE LESIONS

Total(n)

. Female (n) . . Percentage in Age
Lesion Male (n)(%) M/F Ratio (Percentage in Mean Age+SD
(%) group)(%) Total (%) Range
PGCG 5 (23.8%) 7 (19.4%) 0.7/1 12 (21.1%) 1.9% 49-72 62.0+7.9
Odontoma 5(23.8%) 5(13.9%) 11 10 (17.5%) 1.6% 12-60 22.0+16.8
Osteoma 2 (9.5%) 3(8.3%) 0.7/1 5 (8.8%) 0.8% 22-71 42.0+18.0
uamous papilloma 8% 1%, L 8% .8% = .0£17.
Sq papill 1 (4.8%) 4(11.1%) 0.25/1 5 (8.8%) 0.8% 23-66 50.0£17.5
enign fibro-osseous lesion .5%, o L 8% .8% - .0£26.
Benign fib lesi 2 (9.5%) 3(8.3%) 0.7/1 5 (8.8%) 0.8% 29-84 48.0+26.2
Cemento- ossifying fibroma 1 (4.8%) 2 (5.6%) 0.5/1 3(5.3%) 0.5% 19-27 22.0+4.0
Capillary hemangioma 1(4.8%) 2 (5.6%) 0.5/1 3(5.3%) 0.5% 33-65 44.0+16.2
Cementoblastoma - (0.0%) 2 (5.6%) Female 2 (3.5%) 0.3% 26-41 33.5£10.6
Ameloblastoma 1 (4.8%) 1(2.8%) 1/1 2 (3.5%) 0.3% 31-83 57.0£36.7
Ameloblastic fiboroma 1 (4.8%) 1(2.8%) 11 2 (3.5%) 0.3% 11-15 13.0+2.8
Lipoma 1 (4.8%) 1(2.8%) 1/1 2 (3.5%) 0.3% 79-88 83.5+6.3
Odontogenic myxoma -(0.0%) 1(2.8%) Female 1(1.8%) 0.2% 42 42.0+0.0
Lymphangioma - (0.0%) 1(2.8%) Female 1(1.8%) 0.2% 59 59.0+0.0
Neurofibroma - (0.0%) 1(2.8%) Female 1(1.8%) 0.2% 48 48.0+£0.0
Central giant cell granuloma 1 (4.8%) -(0.0%) Male 1(1.8%) 0.2% 9 9.0+0.0
9 9
Pleomorphic adenoma - (0.0%) 1 (2.8%) Female 1(1.8%) 0.2% 35 35.0+0.0
Papillary oncocytic cystadenoma - (0.0%) 1(2.8%) Female 1(1.8%) 0.2% 67 67.0+0.0
pillary Y Y
Total 21 (100.0%) 36 (100.0%) 0,6/1 57 (100.0%) 9.3% 9-88 45.74+22.15
*M:F ratio, male-to-female ratio. * SD: standard deviation
Sublingual Area | 0,10% D I SC U S S I 0 N
l\/sla'ifl’l'“ry illa“d zz‘;? The prevalence and type of oral and maxillofacial pathologies;
axillary Sinus ,50% . . .
Palatal Mucosa § 0,80% may vary according to age, gender, and anatomical region.
Tongue i 0,80% Obtaining information about these factors may guide the
Lips M 1,60% =Lesion|  differential diagnosis of lesions. Clinical and radiological
Buccal Mucosa. |1 1,70% examination alone may be insufficient in examining lesions
Gingi 9 .
o 240 that do not have complex and specific features. In such

Mandible 61,20%

20,00% 30,00% 40,00% 50,00% 60,00%

10,00%

0,00% 70,00%

Figure 1. Distribution of lesions in anatomical regions

The most common lesion in both the maxilla and mandible
was the radicular cyst. Among all lesions, the incidence of
radicular cyst in the maxilla (43.9%) was stated to be higher
than in the mandible (38.7%). PGCG is the most common
(75.0%) lesion in the gingiva among all lesions. In the study,
SCC was the most common pathology (40.0%) on the tongue,
while mucocele was the most common (30.0%) on the lips
(Figure 2).

Salivary Gland

Maxillary Sinus m Radicular Cyst

Sublingual Area

uPGCG
Lips w Irritation Fibroma
Tongue mSCC
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#10% Other
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|
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Figure 2. The most common lesions by anatomical regions

cases, biopsy and histopathological examinations are of
great importance in establishing a definitive diagnosis
and treatment protocol.! Some changes have been made
in the final classification published by the World Health
Organization (WHO) in 2017. Accordingly, odontogenic
keratocysts and calcified odontogenic cysts were excluded
from the odontogenic tumor classification and included
in the group of odontogenic cysts. In our study, cysts were
classified according to the latest criteria published by WHO.

(101

The male-to-female ratio (M/F) for all pathologies varies
in literature studies.®' Yakin et al.l'? reported this ratio as
0.79/1 (M/F), Jones et al."3 determined it to be 0.9/1 (M/F).
Contrary to the reported studies, male (M/F:1.15/1 ) gender
dominance is prominent in our study. It should be kept in
mind that the study methodology and the patient group
with incidental pathology are effective in obtaining these
different results.

The mean age in our study was 37.8+17.3 years, which was
lower than the others.®'%" While Hosgor et al.'® determined
the mean age to be 39.6+15.47 years in their study, the mean
age was reported as 46.8+23 years in the study conducted by
Saleh et al.™
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Intraosseous pathological spaces with liquid, gas, or semi-
liquid contents surrounded by odontogenic epithelium are
called odontogenic cysts. WHO has classified odontogenic
cysts asinflammatory and developmental and has determined
that they are responsible for 90% of jaw cysts. Radicular cyst
is the most common inflammatory odontogenic cyst and
occurs due to the proliferation of the rest of the ‘Malassezia
Epithelium:#1¢

Considering previous studies, radicular cyst was the most
common jaw cyst, followed by dentigerous cyst and
odontogenic keratocyst.®'>"1 In our study, the most common
odontogenic cysts (5.8%) were radicular cysts and dentigerous
cysts (39.0%), which is consistent with other studies. In our
study, the incidence of odontogenic keratocyst (0.9%) in the
cyst group was determined to be quite low compared to
other studies.'®'3'% Consistent with the results of studies in
our country and in different populations, it was found in our
study that cysts affect males more frequently than females
(M/F:1.3/1).8151718 However, Souza et al.™ and da Silva et al.?”
included the Brazilian population, the incidence of female
cysts was determined to be higher.

When the distribution of pathologies by anatomical regions is
examined, In our study, 61.2% of all lesions were seen in the
mandible and 30.6% in the maxilla. Contrary to other studies,
the incidence of lesions in the mandible was stated to be
higher than in the maxilla.'>'®

When we examined the distribution of radicular cysts
by gender, it was determined that the incidence in male
(57.2%) was higher than in female (51.6%). This result was
in agreement with other studies.®'3'¥ However, contrary to
what Sixto et al.” reported, the incidence of radicular cyst was
stated to be higher in female. We determined the mean age
of patients with radicular cysts to be 36.0+16.1 years, and the
mean age of patients with dentigerous cysts to be 26.0+13.5
years. In our study, radicular cysts were most commonly
located in the mandible (n=152) and then in the maxilla
(n=87), but Acikgoz et al." study, the maxilla (n=148) was
more affected than the mandible (n=103).

Dentigerous cysts are the most common developmental
cysts that develop due to enlargement of the follicle around
the crown of an unerupted tooth.?" Other less common
developmental odontogenic cysts; lateral periodontal cyst,
calcified odontogenic cyst, and odontogenic keratocyst
have been reported. In our study, dentigerous cysts were
the second most common (39.0%) cyst and incidence was
higher in men than in female. These findings were reported
by Ulaganathan et al.??, and A¢ikg6z et al.", and Tamiolakis
et al."® coincides with the results of the work of.

The proliferative activity of inflammatory/reactive lesions
is considered to be initiated by local irritants. The clinical
behavior of reactive lesions may differ in environmental
factors, lifestyles, and ethnicities, and in various populations.
Reactive lesions are commonly observed in the oral cavity
due to the high frequency of tissue injuries and cannot

be easily distinguished clinically.”® Local irritants, trauma,
dental calculus, and hormonal imbalances are involved in
the etiology, and this causes this situation to be seen more
frequently in female, especially during pregnancy.®"

When we look at the literature, there are studies stating that
inflammatory/reactive lesions are seen more frequently than
cystic lesions.?¥ In our study, the incidence of inflammatory/
reactive lesions (23.1%) was reported by Lei et al.'”, (36.6%)
and Mendez et al.”**! (63.24%) were stated to be lower on the
contrary. According to these results, the most common (39.9%)
inflammatory/reactive lesion was inflammatory granulation
tissue. Chronic inflammatory fibrous tissue (20.9%) and
epithelial hyperplasia (16.9%) were the other most common
inflammatory/reactive lesions, respectively. Sangle et al.?
determined the most common (37.4%) irritation fibroma
and the second most common (3.6%) pyogenic granuloma.
Jones et al.' reported in their study that the incidence of
pyogenic granuloma was 31.8%. Sangle et al.?® reported the
incidence of inflammatory/reactive lesions as 63.9% in female
and 36.1% in male, and they stated that these lesions were
mostly seen in the 2" and 3 decade of life. In the same study,
it was reported that the most affected areas were the gingiva,
labial mucosa, tongue, and buccal mucosa, respectively.?*
In our study, irritation filbroma was the most common lesion
in the buccal and palatal mucosa, while the mean age of the
affected patients was 41.34+18.36 years.

PGCG is a non-neoplastic lesion with growth characteristics
similar to benign tumors, resulting from localized trauma to
the periosteal connective tissue and periodontal ligament.?®
PGCG was the most common benign tumor/tumor-like lesion
in our study (21.1%). According to Hosgor et al."” reported
that the most common lesion type among bone tumors and
related lesions was giant cell granuloma, but they did not
classify giant cell granulomas as peripheral or central in their
study.

Boffano et al??determined that the incidence of PGCG was
higher in female. Hosgor et al."” the mean age of patients
with PGCG were 43.05 years, Boffano et al.?” reported 48.8
years. In our study, the most common lesion type among
tumor/tumor-like lesions was PGCG, with a M/F ratio of 0.7/1.
The gender distribution of these lesions is in parallel with
the studies and the mean age (62.0+7.9) is higher than in the
studies conducted. While PGCG frequently affects the maxilla
in the study of Boffano et al.?”! it was determined to affect the
mandible in the study of Sangle et al? As a matter of fact,
unlike in our study, the most frequently affected area was the
gingiva.

In our study, the most common (n=10) benign odontogenic
tumor was odontoma. This was followed by cemento
ossifying fibroma, cementoblastoma, ameloblastoma, and
ameloblastic fibroma. 70% of the cases with odontoma were
observed in the mandible, and 30% were observed in the
maxilla. The mean age of the patients with odontoma was
22.0+16.8 years and the M/F ratio was equal (1/1). On the
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other hand, Singh et al.?® stated that odontoma is the most
common benign odontogenic tumor, followed by ossifying-
fioroma and ameloblastoma. Similarly, Hosgor et al.l'®
determined the mean age of odontoma cases to be 27.3+19.6
years and the M/F ratio as 0.9/1. These data are similar to the
results of our study. As a matter of fact, studies are showing
that the incidence of ameloblastoma can vary between 18%

and 45% and that it is the most common odontogenic tumor.
[8,29,30]

Finally, SCC was the only (100%) malignant tumor and tumor-
like lesion detected in our study. According to all lesions, the
incidence of SCC was determined to be 0.5%. According to the
results we obtained, the number of patients diagnosed with
malignant tumors was 18,6 times less than benign tumors.
Most studies support our results and SCC is the most common
malignant tumor.®'72 However, Jaafari-Ashkavandi et al.
reported that osteosarcoma (28.1%) was the most common
malignant tumor in their study, which is inconsistent with
our results.®"” While the elderly population is more commonly
affected by SCC, recent studies show that younger individuals
are also increasingly suffering from oral malignant tumors.
This result is thought to be due to the gradual increase in
alcohol and cigarette consumption.? The mean age of the
patients diagnosed with SCC was 51.0+5.1 years, and the M/F
ratio was 0.5/1. Brown et al. reported that female were more
frequently affected by SCC.® On the other hand, Singh et al.?¥
mean age was 67.6+14.4 years, and Hosgor et al."” reported
it as 68.6+15.42 years, and these results were stated to be
higher than ours. Similar to our study, Dovigi et al.® reported
that SCC cases were mostly seen in tongue.

CONCLUSION

Analysis of data on oral and maxillofacial lesions provides
guidance in planning preventive and therapeutic services.
The limitations of retrospective analysis should be considered
when evaluating some of the results of our study. In our
study, the histopathology reports of 644 patients with oral
and maxillofacial lesions were reviewed retrospectively. Only
lesions that were biopsied were evaluated in the study, and
lesions that were not biopsied were excluded from the study.
Comprehensive patient groups and multicenter studies
are needed to adequately define the characteristics and
demographic distributions of the lesions.
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Abstract

Aim: Women may experience emotions such as fear, anxiety, stress,
anger or guilt after pregnancy loss, and it can lead to posttraumatic
stress disorder if the women cannot cope with these emotions. This
study aimed to identify posttraumatic stress disorder symptoms
and related factors in women with early pregnancy loss.

Material and Method: The sample of this descriptive study
consisted of 132 women hospitalised with early pregnancy loss
in an Obstetrics and Gynecology service of a state hospital (<20
weeks). Data were collected using the Personal Information Form,
Posttraumatic Stress Disorder Checklist - Civilian Version, the State-
Trait Anxiety Inventory and the the Ways of Coping with Stress
Scale.

Results: Posttraumatic stress disorder (PTSD) symptoms were found
in 62.9% of the women. As women'’s PTSD symptoms increased,
their state and trait anxiety also increased (r=0.692-0.752; p<0.01).
As the symptoms of PTSD decreased, the scores of self-confidence,
optimism, and search for social support approaches increased,
and as the symptoms increased, the scores of the desperate and
submissive approaches increased (r=0.246-0.579; p<0.01).

Conclusion: PTSD symptoms are high in women after pregnancy
loss. SAl, TAl, desperate, submissive and social support, health
status, and wanted pregnancy variables are associated with PTSD.

Keywords: Anxiety, coping, early pregnancy loss, posttraumatic
stress disorder.

Oz

Amag: Gebelik kaybr sonrasi kadinlar korku, kaygi, stres, éfke veya
sucluluk gibi duygular yasayabilir ve bu duygularla bas edemezse
posttravmatik stres bozukluguna yol acabilir. Calismada erken gebelik
kaybi yasayan kadinlarda posttravmatik stres bozuklugu belirtileri ve

iliskili faktorlerin belirlenmesi amacglanmistir.

Gereg¢ ve Yontem: Tanimlayici tlrdeki arastirmanin érneklemini bir
devlet hastanesinin Kadin Hastaliklari ve Dogum Servisine erken
gebelik kaybi ile yatan (<20 hafta) 132 kadin olusturmustur. Veriler
Kisisel Bilgi Formu, Postravmatik Stres Bozuklugu Soru Listesi-Sivil
Versiyonu, Durumluk-Sdrekli Kaygr Envanteri ve Stres ile Basa Cikma

Tarzlan Olcegi kullanilarak toplanmustir,

Bulgular: Kadinlarda posttravmatik stres bozuklugu (PTSB) belirtileri
9%62.9dur. PTSB belirtileri arttikca durumluk ve surekli kaygr da
artmaktadir (r=0.692-0.752; p<0.01). PTSB belirtileri azaldik¢a kendine
glvenli, iyimser ve sosyal destek arama yaklasimi puanlari; belirtiler
arttikca da caresiz ve boyun egici yaklasim puanlari artmaktadir
(r=0.246-0.579; p<0.01).

Sonug: Gebelik kaybr sonrasi kadinlarin PTSB belirtileri yuksektir.
Durumluk, strekli kaygl, caresiz, boyun egici ve sosyal destek arama
yaklasimi ile saglik durumu, istenen gebelik durumu PTSB belirtileri
iliskilidir.

Anahtar Kelimeler: Anksiyete, basa ¢ikma, erken gebelik kaybi,
posttravmatik stress bozuklugu.
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INTRODUCTION

One of the most important complications encountered during
pregnancy is the loss of the baby at an early stage."? The term
early pregnancy loss is used to describe the termination of
pregnancy before the twentieth week.® Abortion and ectopic
pregnancy are the most common causes of early pregnancy
losses, and 25% of the pregnancies in the world result in
spontaneous abortion and 1.9% in an ectopic pregnancy.”? It
is stated in the literature that 12-24% of women have an early
pregnancy loss experience,® and 12-20% of all pregnancies
end in the first 12 weeks.®

Pregnancy loss is a complex and upsetting life experience
for parents.”’ Women may experience feelings of shock,
denial, confusion, fear, anger, sadness, tension, and guilt after
pregnancy loss.!"® The most common mental problems after
pregnancy loss are anxiety and posttraumatic stress disorder
(PTSD).®”' PTSD is an anxiety disorder arising after exposure to
a traumatic event in which a person is confronted with death
or serious harm and their reaction to the threat involves
intense fear, helplessness, or horror.”! Of support mechanisms
and the woman’s inability to cope with anxiety and stress
adequately after pregnancy loss may cause posttraumatic
stress disorder.®™ Many studies in the literature have reported
that PTSD symptoms and anxiety levels are high after early
pregnancy loss.®B' There are methods to reduce these
symptoms and anxiety.

Using appropriate and problem-focused stress coping styles
in pregnancy loss can prevent negative consequences, reduce
stress, and contribute positively to mental health.'2'3 In
particular, health professionals working in the field of mental
health should be sensitive to posttraumatic stress to increase
the well-being of women and their families and provide them
with social and psychological support.>®

It is important to examine the reactions of women with
a pregnancy loss to posttraumatic stress and anxiety, to
identify mental problems in the early period, and to define
strategies used to cope with the difficulties in terms of
protecting the physical and mental health of the woman and
the fetus for subsequent pregnancies. Although there are
studies examining posttraumatic stress disorder and mental
problems in women with pregnancy loss in the international
literature,”1%141 studies examining this issue are limited in
Turkey.>' This study was conducted to identify posttraumatic
stress disorder symptoms and related factors in women with
early pregnancy loss. In this context, the study seeks the
answers to the following questions:

1. What are the levels of the symptoms of posttraumatic
stress disorder in women who have experienced early
pregnancy loss?

2. What are the anxiety levels and coping styles of women
who have experienced early pregnancy loss?

3. Is there a significant relationship between the symptoms
of posttraumatic stress disorder, anxiety levels, and coping
styles of women who have experienced early pregnancy loss?

4, What factors are associated with the posttraumatic stress
disorder symptoms in women who have experienced
early pregnancy loss?

MATERIAL AND METHOD

Ethical Declarations

The study was carried out with the permission of Cumhuriyet
University Non-interventional Clinical Researches Ethics
Committee (Date: 26.02.2018, Decision No: 2018-01/03). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Study Design and Participants

The sample of the descriptive study consisted of women
hospitalized in an Obstetrics and Gynecology service of a
state hospital located in the Central Anatolia region. The
women are kept under observation after pregnancy loss,
and if no complications develop, they are discharged on
the same day. The study included women who experienced
early pregnancy loss (<20 weeks), were hospitalized with
a diagnosis of ectopic pregnancy and abortion, and were
willing to participate in the study. In the power analysis
(G*Power 3.1 program) carried out by taking reference to
the study of Keten et al.” the sample size was determined
for 0=0.05, p=0.95 power, 0.33 effect size, and an acceptable
difference of 0.02. According to the result of the calculation,
it was determined that the number of women to be included
in the sampling should be 125, considering the possible data
loss, 132 women were included in the sample. According to
the posthoc power analysis, an effect size of 0.33 and a power
of 1-$=0.96 was reached at a=0.05 margin of error with 132
samples. Data were collected before women were discharged
from the hospital between 1 August 2018 and 30 March 2019.

The purpose and subject of the study were explained to
women who met the research criteria and informed consent
was obtained. Personal Information Form, PCL-C, SAI, TAl, and
WCSS were filled out by the researchers using a face-to-face
interview technique. The interviews were held in the patient’s
room before discharge when the women felt physically and
mentally well and the environment was quiet and calm. Filling
out the forms took 20-30 minutes.

Data Collection Tools

The Personal Information form has 26 questions relating to
factors such as age, educational status, working status, family
type, place of residence, perception of income-expense,
familial support status, smoking status, pregnancy and
number of living children, gestational week, and reason for
termination of pregnancy.

Posttraumatic Stress Disorder Checklist-Civilian Version
(PCL-C) was developed by Weathers et al.'® Its Turkish validity
and reliability were established by Kocabasoglu et al.'? This
17-item scale is answered on a rating from ‘none’to ‘extremely’
and scored between 0 and 4. The total score that can be
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obtained from the scale is between 0-68. A high total score
indicates that the symptoms of posttraumatic stress disorder
are high. In the Turkish version, the cut-off value was accepted
at 23 and the internal consistency coefficient was found to
be 0.92."% In our study, the Cronbach alpha coefficient was
determined as 0.92.

The State Anxiety Inventory (SAI)-The Trait Anxiety Inventory
(TAIl) was developed by Spielberger et al.?? and its validity
and reliability were established by Oner and Lecompte.?" The
inventory uses a Likert scale and consists of 40 items scored
between 0 and 4. SAl is a 4-point scale ranging from ‘Not at
all’ to ‘Very much so; and TAI from ‘Almost never’ to ‘Almost
always" High scores indicate high levels of anxiety. In the
validity and reliability study of the inventory, the Cronbach
alpha coefficient for SAl was between 0.94 and 0.96, and for
TAI, between 0.83 and 0.87.2" In our study, the Cronbach
alpha coefficient was determined as 0.96 for SAl, and 0.91 for
TAL

The Ways of Coping with Stress Scale (WCSS) was developed
by Folkman and Lazarus®? and a Turkish adaptation was
produced by Hisli Sahin and Durak.”® (1995). The WCSS
consists of 30 items to which responses are given using a
4-point Likert scale (0-3). The Inventory is organized into five
sub-dimensions called ‘self-confident approach; ‘optimistic
approach; ‘desperate approach; ‘submissive approach; and
‘search for social support approach’ The WCSS distinguishes
between effective strategies for coping with stress (self-
confident approach; optimistic approach; search for social
support approach) and ineffective strategies (submissive
approach; desperate approach). High scores on a sub-
dimension indicate a greater tendency to use the coping style
concerned. In the validity and reliability study, the internal
consistency coefficient of the sub-dimensions was found
between 0.47 and 0.80.2% In our study, the Cronbach alpha
coefficient of the sub-dimensions was determined between
0.51,and 0.82.

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences version 23.0 software (IBM, Chicago, IL). The
Shapiro-Wilk test was used to examine whether the data were
normally distributed. Number and percentage distribution
were used in the evaluation of socio-demographic and
obstetric characteristics, and mean and standard deviation
values were used when the normal distribution was achieved
in the evaluation of scale scores. The relationship between
variables was analyzed using Spearman Correlation analysis.
The predictive (independent) variables of the multiple
regression analysis performed in this study were SAIl and
TAIl total scores, WCSS sub-dimension scores, evaluation of
general health status, and the wanted pregnancy status,
while the predicted (dependent) variable was PCL-C total
score. The significance level was 0.05, and 95% confidence
intervals were also calculated.

RESULTS

The mean age of 132 women who completed the study was
30.4745.90 (range, 18-42) and 52.3% of them were in the
26-35 age range. Of the women, 56.1% were high school
graduates, 62.9% did not work, 89.4% had a nuclear family
type, and 59.1% lived in the city center. In the sample,
70.5% of the women stated that their income was equal to
their expenses, 54.5% of them stated their familial support
was partially sufficient, and 71.2% of them did not smoke
(Table 1).

Table 1. Socio-demographic characteristics of women

Characteristics n (%)
Mean age 30.47 £ 5.90 (range, 18-42)

18-25 29 (22.0)
Age 26-35 69 (52.3)

36-42 34 (25.8)

Primary school 22 (16.7)
Education High school 74 (56.1)

University and above 36 (27.3)

Not working 83 (62.9)
Working status

Working 49 (37.1)

Nuclear 118 (89.4)
Family type

Extended 14 (10.6)

City 78 (59.1)
Place of residence

County 54 (40.9)

Income less than expense 27 (20.5)
Income status Equal income and expense 93 (70.5)

Income more than expense 12(9.1)

Sufficient 60 (45.5)
Familial support

Partially sufficient 72 (54.5)

Yes 38(28.8)
Smoking

Not smoke 94 (71.2)

The mean number of pregnancies of the participants was
2.80+1.33 (range, 1-7), 80.3% of them had between two
and seven pregnancies and 55.3% of them had no living
children. The gestational week of 51.5% of the women was
between four and eight weeks and the pregnancy of 71.2%
of them was terminated due to maternal reasons. During
the data collection process, women's mean termination
of pregnancy hour was 3.45+1.56 (range, 1-8) and the
pregnancies of 53.8% of them were terminated three or four
hours ago (Table 2).

The mean PCL-C score of women with early pregnancy
loss was found to be 29.25+14.35 (min:4; max:60) (Table
3). When the cut-off point of PCL-C was considered 23 in
women with early pregnancy loss, the PTSD symptom level
was 62.9% (Figure 1).
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Table 2. Obstetric characteristics of women

Characteristics n (%)
Mean number pregnancies 2.80+1.33 (range, 1-7)
. One 26 (19.7)
Number pregnancies Two-seven 106 (80.3)
None at all 73 (55.3)
Number of living children One 20(15.2)
Two-four 39(29.5)
. Four-eight 68 (51.5)
Gestational week Nine-twelve 64 (48'5)
R Fatal causes 38 (28.8)
Cause of pregnancy termination e o pod 94(712)
Mean time of termination of pregnancy 3.45+1.56 (range, 1-8)
One-two hours ago 37 (28.0)
Termination time of pregnancy Three-four hours ago 71 (53.8)
Five-eight hours ago 24 (18.2)
Distribution of PTSD symptoms of women
70
62.9%
60
50
20 37.1%
mPCL-C

30

20

10

24

Figure 1. Distribution of PTSD symptoms of women.

The mean SAI score was 55.45+16.39 (min:21; max:78), the
mean TAIl score was 47.23+12.75 (min:21; max:71). Of WCSS
sub-dimensions, self-confident approach mean score was
13.65+4.05 (min:5; max:21), optimistic approach mean
score was 9.33+2.96 (min:2; max:15), desperate approach
mean score was 12.66 + 5.11 (min:0; max:23). In addition,
the submissive approach mean score was 8.17+2.75 (min:2;
max:15) and the search for social support approach mean
score was 8.43+2.00 (min:3; max:12) (Table 3).

Table 3. PCL-C, SAI, TAl and WCSS mean scores of women

Scales Min-Max M +SD
PCL-C total 4-60 29.25+14.35
SAl total 21-78 55.45+16.39
TAl total 21-71 47.23+12.75
WCSS sub-dimensions

Self-confident approach 5-21 13.65+4.05
Optimistic approach 2-15 9.33+2.96
Desperate approach 0-23 12.66£5.11
Submissive approach 2-15 8.17+2.75
Social support approach 3-12 8.43+2.00

PCL-C: Posttraumatic Stress Disorder Checklist - Civilian Version; SAl: The State Anxiety Inventory; TAI:
The Trait Anxiety Inventory; WCSS: The Ways of Coping with Stress Scale

A positive high and statistically significant relationship was
found between PCL-C scores and SAl (r=0.692; p=0.001)
and TAI (r=0.752; p=0.001) scores in women with early
pregnancy loss. As PTSD symptoms increased in women
with early pregnancy loss, state and trait anxiety levels also
increased (Table 4).

Table 4. The relationship between women'’s PCL-C score and SAl, TAI, WCSS

sub-dimension scores

PCL-C total
r [

SAl total 0.692* 0.001
TAl total 0.752*% 0.001
WCSS Sub-dimensions

Self-confident approach -0.550* 0.001
Optimistic approach -0.370* 0.001
Desperate approach 0.579* 0.001
Submissive approach 0.539* 0.001
Social support approach -0.246* 0.005

*The correlation is significant at the 0.01 level; r: Spearman correlation coefficient; PCL-C:
Posttraumatic Stress Disorder Checklist - Civilian Version; SAl: The State Anxiety Inventory; TAI: The
Trait Anxiety Inventory; WCSS: The Ways of Coping with Stress Scale

A negative moderate statistically significant relationship
was found between women's PCL-C scores and self-
confident approach (r=-0.550; p=0.001) and optimistic
approach (r=-0.370; p=0.001) scores of WCSS sub-
dimensions. A negative, weak, and statistically significant
relationship was found between women's PCL-C scores
and search for social support approach (r=-0.246; p=0.005)
scores of WCSS sub-dimensions. As the PTSD symptoms
decreased, more positive coping styles were used in terms
of self-confidence, optimism, and search for social support
approaches (Table 4).

A moderate, positive, and statistically significant relationship
was found between the PCL-C scores and the desperate
approach (r=0.579; p=0.001) and submissive approach
(r=0.539; p=0.001) scores of WCSS sub-dimensions. As PTSD
symptoms increased, more negative coping styles were
used in terms of desperate and submissive approaches
(Table 4).

Multiple Regression analysis was performed to reveal how
the WCSS sub-dimensions, which were thought to affect
the PCL-C scale total scores, and the total score obtained
from the SAl and TAl scales, the evaluation of general health
status, and wanted pregnancy variable predicted the scores
obtained from the PCL-C scale. As a result of the analysis,
it was determined that there was a significant relationship
(R=0.732; R2=0.513) between these predictor variables and
the total score obtained from the PCL-C scale (F=24.113;
p<0.01). These predictor variables explained 51.3% of the
scores obtained from the PCL-C scale (p<0.01; Table 5).
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Table 5. Stepwise multiple regression analysis of predictors of the PCL-C
Standardized

Independent Variables regression t p
coefficients

SAl total 0.320 4.574 0.001*
TAl total 0.360 4950 0.001*
Desperate approach 0.116 2205 0.028*
Submissive approach 0.305 5484 0.001*
Social support approach -0.119 -2.656  0.008*
Assessment of general health status 0.332 5706 0.001*
Wanted pregnancy -0.205 -2.385 0.018*

R=0.732;R2=0.513; F = 24.113; p = 0.000
*p < 0.01; PCL-C: Posttraumatic Stress Disorder Checklist - Civilian Version; SAl: The State Anxiety
Inventory; TAl: The Trait Anxiety Inventory

DISCUSSION

Early pregnancy loss has drawn increasing attention, but
the situation of persons experiencing another pregnancy
after such a loss is rarely considered in clinical practice.
24 Although early pregnancy loss occurs quite frequently
during pregnancy, the mental consequences can be ignored.
7131 The results obtained in the present investigation are
expected to highlight this problem. Studies have found that
mental problems increase with pregnancy loss.'0141525281 |n
the literature, it is reported that the PTSD symptom score of
women with pregnancy loss is significantly higher than the
group without pregnancy loss.>”?! Coleman et al. found that
PTSD symptoms were found in 52.5% of the sample in their
study carried out with women experiencing early pregnancy
loss.®! Farren et al. detected posttraumatic stress disorder
in 28% of women in the first month and 38% in the third
month after early pregnancy loss, and Horesh et al. found
posttraumatic stress disorder in one third (33.3%) of women
who had a loss in the second trimester.>'® In another study
conducted after miscarriage and ectopic pregnancy, women
met the PTSD criteria at a rate of 34% in the first month, 26%
in the third month, and 21% in the ninth month.”! In a study
conducted in Turkey, more than half of women (62.5%) were
found to experience posttraumatic stress disorder six months
after the termination of pregnancy.'” In our study, in line with
the results in the literature, the PTSD symptoms in women
with early pregnancy loss were found to be 62.9%. This result
explains the answer to the 1st question of the study. The low
level (21.7%) of PTSD symptoms in another study differed
from our findings.B% This difference is explained by the fact
that the sample groups are different.

The most common mental problem after pregnancy loss is
anxiety.>92°31 |n our study, the state and trait anxiety scores of
women were above average. This result explains the answer
to the 2nd question of the study. In a study conducted by
Farren et al. on women who experienced early pregnancy loss,
moderate/severe anxiety was found in 32% of the in the first
month and 20% in the third month after the loss."® In another
study, moderate/severe anxiety was reported in 24% of the
sample in the first month, 23% in the third month, and 17% in
the ninth month.”? Cumming et al. found that more than one
in four (28.3%) women experienced anxiety after abortion.??
Besides, in a study conducted with women at risk of abortion

in the first trimester, the anxiety level (48.8%) in women with
risk was reported to be higher than in the group without risk.
M Another study showed that women experienced anxiety
after miscarriage and ectopic pregnancy.” The findings
obtained from these studies support our finding of anxiety
experienced after early pregnancy loss.

Many problems such as mood disorders, anxiety, and stress
can be experienced after pregnancy loss and these can
have lasting impacts on women.B32 In our study, it was
determined that women who experienced early pregnancy
loss used positive coping styles above the average in terms
of self-confidence, optimism, and search for social support
approaches. This result explains the answer to the 2™
question of the study. It has been reported that obtaining
positive feedback from family members regarding the loss
of pregnancy is an important factor in coping with stress.
In a study evaluating the care provided, it was concluded
that women in both the care and control groups used more
positive coping styles before performing any application,
which supports our findings.®® Also, the women in our
study used moderately ineffective coping styles in terms of
desperate and submissive approaches. This result explains the
answer to the 2" question of the study. In a study conducted
by Bergner et al., the coping styles of women after pregnancy
loss were examined and it was reported that women who
used the depressive coping style experienced more stress
during pregnancy and felt a certain level of guilt towards their
situation.®4

Emotional problems such as anxiety can lead to other mental
problems.”! In our study, as PTSD symptoms increased in
women with early pregnancy loss, their state and trait anxiety
levels also increased and state and trait anxiety variables
were significant predictors of PCL-C scores. This result
explains the answer to the 3 and 4" questions of the study.
It is thought that the state and trait anxiety levels of women
who have experienced pregnancy loss are also increased due
to their anxiety about their next pregnancy, their negative
emotional state, and the fact that more than half of them
have PTSD symptoms. A study has shown that the higher
the pregnancy loss, the higher the probability of exposure
to PTSD.BY It has been reported in the literature that there
is a significant relationship between post-traumatic stress
symptoms and anxiety. This condition, if left untreated during
the early period, can lead to a variety of disorders, including
maternal depression, prematurity, breastfeeding problems,
and lack of attachment.” Another study showing that there
is a significant relationship between PTSD symptoms and
anxiety six weeks after abortion also supports our findings."”
In our study, it was found that women who experienced early
pregnancy loss used more positive coping styles in terms
of self-confidence, optimism, and search for social support
approaches as the symptoms of PTSD decreased, and as the
symptoms increased, they used negative coping styles in
terms of desperate and submissive approaches. In addition,
the variables of the helpless approach, submissive approach,
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and seeking social support approach were significant
predictors of PCL-C scores. This result explains the answer
to the 3rd and 4th questions of the study. It can be said that
women who are desperate and think that there is nothing
they can do about a loss, use the submissive approach more,
and their self-confidence decreases due to the feeling of
guilt. In a study conducted with 255 women diagnosed with
preterm labor, it was concluded that increasing anxiety levels
decreased the self-confidence approach in coping with stress.
B35 As a result of a systematic review, it was found that social
support after stillbirth affects the levels of the symptoms.©
This finding also supports the findings of our study.

In our study, the general health status of women was
correlated with the total score obtained from the PCL-C scale.
This result shows the answer to the 4th question of the study.
The use of moderate coping styles in terms of a helpless and
submissive approach to coping with stress and the detection
of PTSD symptoms in more than half of the women in our
study (62.9%) may have adversely affected their health.
Quality of life is an important indicator of an individual’s
general health status,®® and people’s physical, psychological
and social health affect their perception of quality of life.?”
In a study, the trait anxiety scores of women who had health
problems during pregnancy were found to be higher than
women who did not have any health problems, which also
supports our research findings.k®

In our study, the variable of “wanted pregnancy” was
associated with the total score obtained from the PCL-C scale.
This result explains the 4™ question of the study. Pregnancy
loss is a tragic event for parents and is not limited to the
death of the baby, but also brings negative consequences
for the future.l" It is thought that these negative feelings will
be more severe if the baby is not a wanted baby. A study has
emphasized the importance of activating women'’s coping
mechanisms in this period and reducing their anxiety.?
These findings support the findings of our study.

Limitations

This study has some limitations. First, the findings obtained
from this study cover only women with early pregnancy loss,
and the results obtained cannot be generalized to all women
with pregnancy loss. Second, the study is only descriptive and
obtained findings show a post-pregnancy loss.

CONCLUSION

Posttraumatic stress symptoms are high in women with early
pregnancy loss, and anxiety and coping styles are associated
with posttraumatic stress symptoms. In addition, SAI, TAI,
desperate, submissive, and social support approach, general
health status, and wanted pregnancy variables predict the
scores obtained from the PCL-C scale. Health professionals
should use measurement tools after a pregnancy loss to
identify women in terms of traumatic stress, anxiety, and
negative coping skills in the early period, and identify groups

at risk. They should provide training and counseling that can
strengthen positive coping mechanisms with anxiety and
stress. They should ensure that women with severe mental
health problems and at risk are referred to specialists or clinics
working in the field of mental health, and then they should
make the necessary follow-ups. Since unwanted pregnancies
and how women perceived their health status were found to
be important factors for posttraumatic stress symptoms in
our study, counseling should be provided about the use of
family planning methods and they should be given help to
develop behaviors to protect their health (nutrition, exercise,
sleep, etc.). Women who experience early pregnancy loss
should be provided with social support by both their family
members and health professionals.
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Asemptomatik ve Semptomatik Hastalarda Karaciger Biyopsi Sonuglarina
Gore Karaciger Transaminaz Anormalliklerinin Retrospektif Olarak
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Abstract

Aim: Histopathological examination of liver tissue is often
performed with percutaneous liver biopsy. In this study, we aimed
to evaluate the causes and results of liver biopsy performed for
various reasons in our clinic between years 2016 and 2019.

Materialand Method: 554 of 750 liver biopsies performed between
July 2016 and January 2019 were included in the study. Pathology
results of liver biopsies, the clinical information of the same patients
were obtained from the patient files. Biopsy indications and results
of the patients were evaluated retrospectively.

Results: 554 liver biopsy results (Male:323, 58.4%; mean age:
45+14.3) were included in the study. The most common liver
biopsy indication in our hospital, was determined as the biopsies
of patients with chronic hepatitis B. This indication was followed
by liver biopsies performed to examine non-viral liver enzyme
elevations.The pathology results were listed as; chronic hepatitis
B (65%), Non-Alcoholic fatty liver disease/ Non-Alcoholic
steatohepatitis (NAFLD/NASH) (16%), Autoimmune hepatitis (AlH)
(3%), Hepatitis C (HCV)(3%) respectively.

Conclusion: The diversity in liver biopsy results shows the
importance of histopathological evaluation. In order to reach
healthy data, multi-centered prospective randomized controlled
studies with larger populations are needed.

Keywords: Liver biopsy, fatty liver, hepatitis, cirrhosis
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Amag: Karaciger dokusunun histopatolojik incelemesi, siklikla
perkutan karaciger biyopsisi ile yapilir. Bu calismada, klinigimizde
2016-2019 yillari arasinda cesitli nedenlerle yapilmis karaciger biyopsi
nedenlerini, sonuglarini degerlendirmeyi amacladik.

Gereg ve Yontem: Temmuz 2016-Ocak 2019 tarihleri arasinda yapilan
toplam 750 karaciger biyopsinin 554'u calismaya dahil edilmistir.
Karaciger biyopsisinin patoloji sonuglarina; ayni hastalarin klinik
bilgilerine hasta dosyalarindan ve karaciger biyopsi kayit arsivimizden
ulagildi. Hastalarin biyopsi endikasyonlari ve sonuglari retrospektif
olarak degerlendirildi.

Bulgular: 554 adet karaciger biyopsi sonucu (E:323, 584%;Yas
ortalamasi: 45+14.3) calismaya dahil edilmistir. Karaciger nakil merkezi
olan hastanemizde en sik saptanan karaciger biyopsi endikasyonu
Kronik hepatit B'li hastalarin biyopsileri olarak tespit edilmistir. Bu
endikasyonu non-viral karaciger enzim yuksekliklerini tetkik etmek
amaclh yapilan karaciger biyopsilerinin izledigi saptanmistir. Patoloji
sonuclari degerlendirildiginde siklik sirasina gore hastalarda; kronik
hepatit B (65%), Alkol iliskili olmayan yagh karaciger hastaligi/
Steatohepatit (16%), Otoimmin hepatit (3%),Hepatit C (3%) olarak
tespit edilmistir.

Sonug: Karaciger biyopsi sonuclarindaki ¢esitlilik, histopatolojik
degerlendirmenin 6nemini gostermektedir. Saglikli verilere ulasmak
icin cesitli merkezlerin verilerinin karsilastiriimasi ve daha buytk 6lcekli
prospektif randomize kontrollt ¢alismalar ihtiyag vardir.

Anahtar Kelimeler: Karaciger biyopsi, karaciger yaglanmasi, hepatit, siroz
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INTRODUCTION

Histopathological examination of liver tissue is a frequently
used technique in the follow-up and treatment of liver
diseases. Histopathological examination of liver tissue is
often performed with percutaneous liver biopsy. Today,
liver biopsy marked with ultrasonography, is still the gold
standard method in the diagnosis and treatment of liver
diseases. Through biopsy results we can provide qualitative
information about the type and degree of injury and/or
fibrosis. Relevant clinical information should be presented
to the pathologist so that the histopathological findings
can be interpreted in a clinical context. A guideline from
the American Association for the Study of Liver Disease
(AASLD) has defined the following indications for liver
biopsy: Diagnostic evaluation ,evaluation of focal or diffuse
abnormalities in imaging studies, diagnosis of parenchymal
liver disease,research on fever of unknown origin, staging of
known parenchymal liver disease, development of treatment
plans based on histological analysis.!

In this study, we aimed to present the liver biopsies and
histopathological examination results performed in a cross-
sectional time interval in our clinic.

MATERIALS AND METHOD

554 of 750 liver biopsies performed between July 2016
and January 2019 were included in the study. Since it is a
retrospective study, the pathology results of liver biopsies
were taken from the pathology archive of our hospital; The
clinical information of the same patients was obtained from
the patient files. The local Ethics Committee approval was
obtained (70/18.11.2020/1127).

Liver biopsies were performed by using the ultrasonography-
guided percutaneous method. After marking with
ultrasonography, hepatic samples were taken byusing
Hepafix® liver biopsy needle set (B.Braun Melsungen
AGCorporate, Communications, Carl-Braun-Str,, 1,34212,
Melsungen, Germany-C17-gauge biopsy needle). The samples
were fixed in 10% formalin and embedded in paraffin.
Sections were stained with hematoxylin-eosin, Masson's
trichrome and reticulin stains.

Hbsag,anti-Hbs, Hbeag, anti-Hbe were detected by Elecsys
instrumental platform (Roche diagnostic, Italy). Hepatitis
B DNA (HBV DNA) were quantified by the Real time PCR
AmpliPrep/COBAS TagMan HBV test 2.0 (Roche Molecular
Systems, NJ, USA).

Demographic characteristics of the patients, pathology
results and descriptive analyzes were performed using the
IBM SPSS statistical program (v 22).

RESULTS

554 liver biopsy results (Male:323, 58.4%; mean age: 45+14.3)
were included in the study. Liver biopsies were s performed
in all of these patients by using the percutaneous technique.

The most common indications for liver biopsy are presented
in Figure 1. The most common histopathological diagnoses
in patients who underwent percutaneous liver biopsy were
listed as; chronic hepatitis B (65%), Non-Alcoholic fatty liver
disease/ Non-Alcoholic steatohepatitis (NAFLD/NASH)(16%),
Autoimmune Hepatitis (AIH) (3%), Hepatitis C (HCV) (3%)
respectively (Figure 2). Demographic characteristics and
detailed results of the patients are presented in Table 1.

M Hepatitis B
B Non Viral-Elevated Liver funtion
tests

M Liver mass

Hepatitis C

Figure 1. Liver biopsy indications

Table 1. Demographic characteristics of the patients and blood tests before

liver biopsy

Mean + SD
Age 45+14.3
Gender (Male) 323
Hepatitis B DNA 2x10%+1x10°
ALT 70.6£119
AST 55.8+101
ALP 116.7+113
GGT 123.3+£257
Albumin 4.1+£0.8
Total Bilirubin 0.8+1.2
Direct Bilirubin 0.5+1
Na 137.4+2
K 4.2+0.6
Ca 8.8+0.7
Triglyceride 146.5+73
LDL 131.2+29
CK 125.8+111
LDH 192.1£146
Fasting Glucose 98.3+32
Creatine 0.7£0.3
Vitamine B12 390.2+233
Folic acid 6.2+2.2
Prothrombine Time 11.8+1.2
INR 1+0.1
TSH 2+3.3
FreeT4 1.2+0.4
Ferritin 278.7+277
Hemoglobin 13.9+£1.5
Hematocrites 41.1+4.5
Platelet 241x10°+75%10°

SD,Standart deviation;AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline
phosphatase; GGT, gamma glutamyltransferase;LDL, low-density lipoprotein;CK,creatine kinase; LDH,
lactate dehydrogenase;INR, Internationel Normalized Ratio;TSH, thyroid stimulating hormone
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W Hepatitis B

® Non-Alcoholic Fatty Liver
Disease/Non-Alcoholic
Steatohepatitis (NAFLD/NASH)

Autoimmune Hepatitis

Hepatitis C

W Alcohol-Related Liver Disease

M Liver metastasis

m Others

Figure 2. The results of histopathological examination results

DISCUSSION

Liver biopsies were performed using the conventional
percutaneous method in our study. As in the whole world,
the most common conditions in which we apply for liver
biopsy are; staging of chronic liver diseases, determination
of treatment indications in liver diseases, histopathological
evaluation of treatment responses, diagnosis of liver diseases
of unknown origin, diagnosis of lesions occupying space in
the liver and evaluation of hepatic involvement of systemic
diseases.”® In this study, the most common liver biopsy
indications were found as; the diagnosis and the follow-up
biopsies of patients with HBV, investigation of non-viral liver
enzyme elevations, investigation of liver masses and the
diagnosis and the follow-up biopsies of patients with HCV.

The risks of percutaneous liver biopsy include bleeding,
organ perforation, sepsis, and death. Bleeding occurs in
up to 10% and major bleeding in less than 2%. Risk factors
for bleeding from percutaneous biopsy include advanced
age, comorbidities, biopsy indication, and coagulation
abnormalities. There is little conclusive evidence that the
experience of the biopsy performer and the number of
passes significantly affect the risk of bleeding.”'? The biopsy-
related death rate is less than 1in 1000. In our study, no major
bleeding and death after biopsy were detected.

There are few studies on liver biopsy indications and results
in our country, and we do not have enough data on this
subject. In a previous study in which 155 liver biopsies were
evaluated by us at a liver transplant center, living donor
evaluation for liver transplantation was found to be the most
common cause of liver biopsy, this indication was followed by
non-viral elevations in liver function tests. In the same study,
the most common histopathological examination results
were reported as; non-alcoholic fatty liver disease, chronic
HBV, chronic HCV , toxic hepatitis, AlH, and liver cirrhosis
respectively.'” According to another study from Turkey in
which 409 liver biopsies were evaluated retrospectively;
Although viral etiologies are at the forefront in pathology
results, it has been reported that different pathology results
such as nonspecific liver injury, steatohepatitis, autoimmune
liver diseases and toxic hepatitis are also common, and

the HCV diagnosis is at the forefront when the elevation in
liver function tests of unknown cause is investigated.'? In
this study, according to the results of the histopathological
examination, the most common diagnoses were; HBV, Nafld/
Nash, autoimmune hepatitis, alcohol-related liver disease and
liver malignant lesions respectively.

There are some limitations of our study, major limitations is
the retrospective nature of the study. Limited access was
provided for getting information about the demographic and
the clinical characteristics of the patients. Since it is a single-
centered study, the data reflect our region and may differ
from country data.

There is a need for studies presenting epidemiological data
in our country. In this study, we evaluated the results of cross-
sectional liver biopsies performed in our center over 3 years.
These data need to be supported by multicenter prospective
randomized studies with larger populations.
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Abstract

Aim: This study was designed and aimed for assessing the effects
of etli ekmek on blood glucose, insulin, and serum lipid values of
type 2 diabetic patients.

Materials and Method: A total of 33 diabetic patients consumed
two kinds of meal differ in carbohydarate and fats. Blood
samples of patients taken at prior to consumption of meal and
0730,60,90,120;150;, 180" min after consumption of meal. Blood
glucose, insulin levels and lipid parameters were analyzed by ELISA
method.

Results: There was no significance between the values of the
change in blood glucose before and after consumption of the
standard meal and etli ekmek. After the consumption of the etli
ekmek difference between the participants’ mean insulin level
values at 60 and 90 minutes was lower than the standard meal.
30 minutes after the consumption of etli ekmek and standard
meal, the mean triglyceride level of participants was 218.79+91,2
mg/dL and 245.46+8 mg/ dL, respectively (p<0,05). Postprandial
high density lipoprotein cholesterol and low density lipoprotein
cholesterol were not significant between the meals (p>0.05).

Conclusion: As with other research in the literature, in comparison
with foods high in carbohydrates, foods high in fat later have
glycemic effects. This study concluded that "etli ekmek" may
not elevate blood sugar acutely. It is necessary to conduct more
detailed studies on the effect of traditional and common foods on
the blood parameters of diabetics.

Keywords: Type 2 Diabetes mellitus, blood glucose, insulin
response, diet

0z

Amac: Bu calisma, etli ekmegin tip 2 diyabetli hastalarda kan sekeri,
instlin ve serum lipid degerleri Uzerine etkilerini degerlendirmek
amaclyla tasarlanmis ve amaglanmistir

Gereg ve Yontem: Toplam 33 diyabetik hasta karbonhidrat ve yag
bakimindan farklilik gosteren iki ¢esit 6gUn tuketmistir. Hastalardan
yemek yemeden once ve yemekten 0,30'60,90,120,150; 180" dakika
sonra kan ornekleri alinmistir. Kan sekeri, instlin seviyeleri ve lipid
parametreleri ELISA yontemi ile analiz edilmistir.

Bulgular: Standart 6gun ve etli ekmek tiketimi 6ncesi ve sonrasi kan
sekerindeki degisim degerleri arasinda anlamlilik yoktur. Etli ekmek
tlketiminden sonra katilimcilarin 60 ve 90 dakikadaki ortalama insulin
dlzeyleri arasindaki fark standart 6glne gore daha dustktir. Etli
ekmek ve standart yemek tiiketiminden 30 dakika sonra katilimcilarin
ortalama trigliserit diizeyi sirasiyla 218,79+91,2 mg/dL ve 24546+8
mg/dL idi (p<0,05). Postprandiyal yiksek yogunluklu lipoprotein
kolesterol ve dustik yogunluklu lipoprotein kolesterol 6gunler arasinda
anlamlilik mevcut degildir (p>0.05).

Sonug: Literatlrdeki diger arastirmalarda oldugu gibi, karbonhidrat
orani ylksek gidalarla karsilastinldiginda, yag orani ytksek gidalar daha
ge¢ glisemik etkilere sahiptir. Bu calisma, etli ekmegin kan sekerini
akut olarak yukseltmeyebilecedi sonucuna varmistir.

Anahtar Kelimeler: Tip 2 diyabet, kan glikozu, instlin yaniti, diyet
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INTRODUCTION

Diabetes is a complex disease that results in partial insilin
deficiency or some disorders in the insilin effect cells cannot
benefit from carbohydrates, fat, and proteins sufficiently.
High blood glucose requiring constant medical follow-up and
care, If the treatment process and precautions are not taken, it
can cause mortality.™ According to the International Diabetes
Foundation (IDF), 2019 data; There are 463 million people are
diabetic worldwide. This means that 1 out of the 11adults is
diabetic now and this number will increase by 2045 to 629
million people.”?

The ideal postprandial glycemic level is associated with
reduced risk of cardiovascular diseases, obesity, and
mortality. To provide maintaining blood glucose balance,
many factors play a role such as quantity and quality of
foods, gastric emptying rate, glucose absorption rate, incretin
hormones, and insulin secretion.®¥ The two most prominent
factors are eating habits and food preferences. Some studies
pointed out that foods rich in carbohydrate and fat content
plans predispose to obesity-related type 2 diabetes.” Foods
with high protein content, slow down gastric emptying and
stimulating with GLP-1, affect postprandial glucose level.®
The negative postprandial effect of dietary fat on is also many
in some studies.”® Etli ekmek is a low- cost, satisfying meal,
frequently consumed in Konya that has a high prevalence
of diabetes and obesity.” It is noteworthy that this research
is the first study to assessing etli ekmek effects on blood
parameters of diabetics. The purpose of this paper is to assess
two different kinds of meals which similar in total energy-
dense, differ in the amount of carbohydrate and fats, on some
blood parameters.

MATERIAL AND METHOD

Participants

This prospective study consist of patients, visited the
outpatient clinic in the one of the University Hospital, Division
of Endocrinology and Metabolism, Department of Internal
Medicine before. Inclusion criteria of study is that patients’
age should be ranged from 18 to 65 years old; have been
diagnosed as diabetic before and has being an at most 10 years
diabetic. Other inclusion criterias for participating study were
participants’ body mass index (BMI) were should between 25
and 30 kg/m2, HbA1c level is <7.5% (< 58 mmol/ mol), and
no receiving insulin therapy. Patients were excluded from the
study if they were pregnant, lactated, drug or alcohol abused,
received anticoagulants/diuretics, and any other endocrine
disease except for diabetes, tend to lactose/gluten intolerance,
and had an intense physical activity level. Approval was taken
(IU/2018-271) to carry out the study along with the approvals
of the patients as informed consent forms.

Study Design

The HbA1c level in the last 6 months is in the desired range
for the study first applied to Selcuk University Medical

Faculty Endocrinology outpatient clinic, individuals who
meet the other criteria for participation in the study nearly
900 individuals, evaluated by the researcher. Individuals who
agree to participate and meet the criteria of the study were
be participants. These patients’ routine blood tests scanned.
Scanning routine parameters apart from the researcher's
anthropometric measurements by the researcher himself
(height, body weight, waist, and hip circumference) were taken.

Participants should pay attention to before body analysis:
Not consuming caffeine 24 hours before, waking up 3 hours
before the study, have not eaten/drunk anything in the last
4 hours of the study, 12 hours before the study, no intense
exercise before, and not use diuretic 7 days before the study
and not being in a menstrual period during the study. There
was a survey, that assessed include data on age, marital status,
primer/secondary disease, usage of drug, smoking, alcohol
consumption of participants. Food consumption records were
taken from participants for 3 days. One of them is chosen
from the weekend. According to the the study protocol, two
different lunches, their portions, and detail were determined
by researchers, were served to patients. Patients were asked
to consume these lunches for a 1-week interval.

Standard and Test Meal

The carbohydrate of the etli ekmek, test meal, and standard
meal presented for the study; carbohydrate; protein; fat ratios
(Table 1) respectively; 41.60: 12.28: 46.12 and 48.07: 12.88:
39.05 as the researcher calculated by. Standard and test
meals were isocaloric. Participants at lunch on the first day
of the study, the researcher determines the content and the
nutritional values are reached from the nutrition information
system named BEBIS, etli ekmek was presented in the
standard portion. The nutritional values of the etli ekmek,
which is the test meal, are shown in Table 2. One week
later, patients consumed standart meal, consists of Ezogelin
soup, vermicelli rice, roasted meat, lettuce salad, whole-
wheat bread, ayran, orange, and apple. Nutritional values of
the standard meal is shown in Table 3. Blood samples were
taken from the participants before and after the meal, every
30 minutes, until the 180" minute. Blood insulin, glucose,
triglycerides, HDL cholesterol, and LDL cholesterol in all time
frames cholesterol levels were analyzed.

Table 1. Dietary components of study meals

Macronutrients Test meal-Etli ekmek Standard meal

Carbohydrate (%) 41,60 48,07
Protein (%) 12,28 12,88
Fat (%) 46,12 39,05
Total calori (kcal) 707,25 711,79

Table 2. The nutritional values of the test meal (etli ekmek)

q Quantity Energy Carbohydrate Protein Fats
Test Diet (@ (ke ) @ (9
Etli ekmek 230 707,25 73,72 21,72 36,16
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Table 3. Nutritional values of the standard meal

Energy Dense and Nutritional Values

Meals Quantity Energy Carbohydrate Protein Fats

(9) (kcal) (9) (g) (9)
Ezogelin soup 100 60 5,22 0,89 4
Vermicelli rice 100 154 27,62 2,84 3,37
Roasted meat 100 142,90 1,50 10,80 10,40
Lettuce salad 50 41,85 1,00 0,70 3,85
Whole-wheat bread 50 108 22,27 3,02 0,75
Ayran 200 ml 71,20 4,70 3,60 4,00
Orange 100 47,1 9,20 1,00 0,20
Apple 175 83,7 18,4 0,5 0,6

Statistical Analysis

This study was designed as clinical, experimental and do
not consist of control group. Statistical analyses were done
by statistical package for social sciences (SPSS) program
Version 23. For determination of the sample size, it was found
necessary to include 24 participants for 80% statistical power
(B:0.20, d: 0.79) after analysis of G Power 3.1.9.2 program
based at Almario et al.'” Based as a reference article. However;
for possible loss to follow-up, the sample size was increased.
The results were evaluated at a 95% confidence interval. The
threshold for significance was p<0.05 for all statistical test
results. Qualitative variables were expressed as frequencies
and percentages, and quantitative variables were expressed
as means and standard deviations.

The normality of the data was controlled with the
Kolmogorov-Smirnov test. The significance between the
blood glucose, insulin, triglyceride, HDL-C, and LDL-C
levels of the foods in two different lunch menus was
evaluated by the paired t-test if the data were distributed
normally. Calculating the area under the curve (AUC) in
the blood glucose graph of the test and standard meals
are effective in determining the blood glucose responses
of the participants t (AUC).'"" In the study, the 3-hour post-
meal insulin and glucose curve-AUC was calculated for
glycemic and insulin response. The total area under the
blood glucose response curve of the two meals, two times
with the difference between the two time periods. It is
calculated by multiplying it by two (trapezoid area). Blood
glucose and insulin of the two meals analysis of significance
between t (AUC) values calculated for values of paired t-test
was carried out with.

RESULTS

Participants

This study comprised 33 type 2 diabetic patients. 39.4% of
the participants (n: 13) were women and 60.6% (n: 20) of
them were men. The mean age of the sample was 54,94+6,1
years old. Their mean duration of having diabetes was
7.6£6.7 years.

The minimum and maximum of participants' body mass
index (BMI) values, respectively; 24.88 kg/m? and 30.60 kg/
m2 and the average body mass index value of the sample is
28.68+1.9 kg/m2.

The baseline characteristics of the study popusation indicated
in Table 4. 54.5% of the participants (n: 18) pay attention to
their nutrition, 45.5% (n: 15) of the states that he does not pay
attention to their nutrition. According to the three-day food
consumption record of the individuals in the sample average
daily energy, intake is 1287.41+458.8 kcal. 19 participants of
33 patients were diabetics for 6-10 years, 12 of them were
diabetics for 1-5 years.

Table 4. Baseline participant characteristics

Characteristic Value p value
Sex Women Men

Participants 13 20

Age (yr) 56.30+5.5 54.05+6.4 20.489
Body weight (kg) 75.94+5.2 84.43+8.2 20.045
Height (m) 1.60£0.5 1.72+0.7 20.698
BMI (kg/m?) 29.35+1.8 28,24+1,9 0.146
Waist Circumference (cm) 103,87+6,4 105,64+8,9 30.561
Hip Circumference (cm) 109,38+4,3 108,18+5,6 20.121
HbA1c (%) 6,6+0,4 6,7+0,4 20.926
Trigliserit (mg/dL) 160,09+62,2 175,26+93,8 20.128
HDL-C (mg/dL) 47,35%8,0 43,54+48,5 20.889
LDL-C (mg/dL) 108.80+38.5 115.59+37.1 °0.875

alndependent T-Test, bMann-Whitney Test, Values are expressed as meantstandard deviation or
number (%). HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol;
*Values with plus/minus signs are means+SD.

Changes in Glucose Level

The mean blood glucose of participants before the etli ekmek
(test meal) was 101.88+25.5 mg/dL while before the standard
meal was 113,21+£28,6 mg/dL (p>0.05). Blood glucose
response after consuming two meals was shown in Figure 1.
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Figure 1. Blood glucose response after consuming two meals
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30 minutes after consuming etli ekmek and standard meal
mean glucose levels of participants were 106.21+23.0
mg/dL and 118.07+25.5 mg/dL respectively. There were
significant differences between them (p<0.05). 60 minutes
after consuming etli ekmek and standard meal mean glucose
level of participants were 133.09+25.4 mg/dL mg/dL and
154.75+30.1 mg/dL respectively (p<0.05). The area under the
plasma concentration versus time curve (AUC) for glucose
was not significant (p>0.05) (Table 5).

Table 5. AUC values for the 180 min glucose profiles

Time Etli ekmek Standard Meal B
(min) (TestMeal)x+S X'+ Sa P

(AUC)Glucose

(mg/dLx min) 0-180

24436+543.2 25018+377.5 0.92

aValues with plus/minus signs are means+SD. bp<0,05 level of significance

Insulin Response

Sixty and 90 minutes after consumption of the test meal
participants’ mean insulin level was lower than the standard
meal. Sixty minutes after consuming of etli ekmek and
standard meal, the mean blood insilin level was 27.84+16.9
IU/mL and 51.17438.4 IU/mL, respectively (p<0,05). Blood
insilin levels of participants' were shown in Figure 2. The area
under the plasma concentration versus time curve (AUC) for
insulin was a significant (p<0.05). It was indicated in Table 6.
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Figure 2. Blood insulin response after consuming two meals

Table 6. AUC values for the 180 min insulin profiles

Time Etli ekmek Standard Meal Pb
(min)  (Test Meal) x £S* X'+Sa

insulin t(AUC)
(IU/dLxmin)

aValues with plus/minus signs are means+SD. bp<0,05 level of significance

0-180 4387+ 372.0 7235+222.2 p<0.05

TG response

As a result of this study, 30 minutes after the consumption
of etli ekmek and standard meal, the mean triglyceride level
of participants was 218.79+91.2 mg/dL and 245.46+8 mg/
dL, respectively (p<0.05). A significant difference was found
between the average blood triglyceride levels between the
30th and 60th minutes after the consumption of etli ekmek
(p <0.05). Blood triglyceride levels of participants at all times
were shown in Figure 3.

150 | ~+—Etli ekmek (Test
100 | Meal)

50 | ~&-Standard Meal

Blood Triglyceride Level

N

O NS
OO K

Time (min)

Figure 3. Blood triglyceride response after consuming two meals

Blood lipid response

In this study carried out in Konya, in terms of LDL-C, there
were no meaningful differences between the two meals. In
terms of HDL-C, 60, and 90 minutes after consumption of
etli ekmek, the mean blood HDL-C level of participants was
42.67+8.4 mg/dL and 41.88+8.3 mg/dL, respectively (p<0.05).
60 and 90 minutes after consumption of the standard meal,
the mean blood HDL-C level of participants was 41.04+7.0
mg/dL and 40.29+6.7 mg/dL respectively (p<0.05).

DISCUSSION

To the best of our knowledge, this was the first study to
examine the effects of etli ekmek in some blood parameters
of patients with type 2 diabetes. This study included 33 type
2 diabetic participants, who consume two isocaloric meals,
differ in carbohydrate and fats ratio. After and before the
consumption of these meals, some of the blood parameters
such as triglyceride and blood lipids of patients were assessed.

This study indicated that etli ekmek (test meal) raised blood
sugar later than the test meal. The peak blood glucose
level was measured at 120" and 90" minutes for etli ekmek
and standard meal. After this, the mean blood glucose
of participants was starting to decrease. This result was
correlated with literature knowledge which is ‘high-fat
content foods cause postprandial hyperglycemia’
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The blood glucose t(AUC) of the participants after the
standard meal (25.01% 377.6) was higher than the test meal
(25.01+ 377.6). While there was no significant result between
two different pre-fasting blood insulin levels of the studies, a
significant result was found between the mean postprandial
90th-minute blood insulin levels (p <0.05). It was observed
that the blood insulin levels of the participants increased
later, after the etli ekmek (test meal). Similar results with
studies in the literature emerged on the blood glucose
levels of the participants for both meals. The values were
found to be 4387+372.0 IU/dLx min and 7235+222.2 |U/dLx
min, respectively, and there was a statistically significance
between them (p <0.05). In a study published in 2004
that overweight persons consumed one of the meals:
included low in carbohydrate and low in fat. There were no
differences between both groups in terms of blood glucose
levels. However; there was a recovery in insulin sensitivity in
carbohydrate riched meal consuming groups.'? In a meta-
analysis study conducted in 2009, participants consumed
isocaloric meals which were low in fat, high in carbohydrate,
and high in fat, low in carbohydrate. In this meta-analysis,
which included 19 studies and 306 patients, the carbohydrate
and fat ratios of two low-fat, high-carbohydrate, and high-
fat, low-carbohydrate meals were respectively; 58%/24% and
40%/40%. The two meals did not make a significant difference
as varying between the HbA1c, fasting plasma glucose level,
total and HDL-C administration of the participants.

It was observed that after a low-fat, high-carbohydrate meal,
fasting blood insulin and triglyceride levels increased and
HDL-C levels decreased significantly compared to other diets.
031 After low in fat, high in carbohydrate meal consumption,
the mean fasting blood glucose level of the participants
was found to be higher. While fasting plasma glucose and
HbA1c levels did not make a significant difference between
the two meals, low fat, high carbohydrate meal, postprandial
2-hour insulin produced a significant increase. It was stated
by the authors that the reason for this might be the attempt
to compensate for the increased postprandial glucose level
with insulin secretion. In this study, there was no significance
between the fasting insulin response of the participants
to both meals. A significant difference between the blood
triglyceride levels of the participants 30 minutes after
consumption of the high in carbohydrate test meal and the
lower carbohydrate included etli ekmek (218.79+£91.2 mg/dL
and 245.46+76 mg/dL respectively).

While after consumption of a standard meal, decreasing the
blood triglyceride level of participants was much more slowly
than after consumption of etli ekmek. While the decrease
in triglyceride levels of participants after the standard meal
was slower, the decrease in the triglyceride amount of the
participants with etli ekmek consumption was faster. This
shows that, apart from glucose metabolism, etli ekmek is
a more appropriate meal than the standard meal, as it can
be associated with insulin resistance in the long term. After
the fluctuations of blood, triglyceride level is explained by

the amount of carbohydrate in the , as a result of Anderson
and Herman'’s study", low in carbohydrate and high in fat
meals caused to increase free fatty acid and decreasing
insilin secretions. Clark et al.'™™ conducted a study that type
2 diabetic patients participate and consume meals, low
in glycemic index meal (lower in energy-dense, lower in
carbohydrate, higher in fat and fiber) and high in glycemic
index meal (higher in energy-dense, higher in carbohydrate,
lower in fat and fiber) for three weeks. A standard lunch was
then planned. As a result of this study result, (AUC) for the
post-breakfast blood insulin level with a low glycemic index
was lower than the post-breakfast blood insulin level (AUC)
with a high glycemic index. Besides, the free fatty acid levels
were higher after the consumption of a meal, which high in
fat (p>0.05).

In this study carried out in Konya, in terms of LDL-C, there
were no meaningful differences between the two meals.
This is consistent with a study by Snorgaard et al.'"¥ In this
study evaluated the effects of meal, which was low and high
in carbs in type 2 diabetics. This study indicated that a meal
that has a low glycemic index was more successful, but has
no differences in weight management and LDL-C for a long
time. In our study, after the consumption of a standard
meal, the blood LDL-C levels of participants were peaking
at 60th minutes. There was a significant difference between
the blood LDL-C levels of the participants 150 minutes after
consumption of etli ekmek and standard meal.

As a result of this study, blood HDL-C levels of participants in
the study before the consumption of etli ekmek, observed
by decreasing until the postprandial 180" minute. The effect
of the test meal on participants' blood levels was not clear.
It may be because HDL-C was not affected by changes in
unit time. Even so, after the standard meal consumption,
the mean HDL-C level of participants at 30 and 60" minutes
was 43.14+7.3 mg/ dL and 41.04+7.03 mg/dL, respectively
(p<0.05). Besides, after the standard meal consumption
mean HDL-C level of participants at 60 and 90* minutes
was 43.14+7.3 mg/dL and 41.04+7.03 mg/dL, respectively
(p<0.05). In agreement with this study, in a study involving
105 overweight individuals with type 2 diabetes, the effects
of low carbohydrate and low-fat meals on blood glucose,
HDL-C, and body weight loss were assessed. Body weight and
HbA1c levels decreased in the first 3 months in both groups;
however, weight loss occurred faster in individuals fed a low-
carbohydrate diet. In the long term, there was a similar weight
loss between the two groups. However, the HDL-C level
increased significantly in the group fed a low-carbohydrate
diet.l"”

This study has several limitations. One of them is the small
number of participants and it can affect the reliability of
the research. However, the fact that the carbohydrate and
fat ratios of etli ekmek and standard meal have different
percentages than each other may provide a new perspective
for the studies to be conducted after this study. In this study,
the participants' consumption of etli ekmek and standard
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meals occurred in 1-week intervals. The study takes longer
and consists of different stages will help to handle the
results in more detail and in many ways. In addition blood
parameters such as HDL-C and LDL-C reflected on the venous
blood value in the long term may not fully reflect the truth in
a study that lasted for 1 week.

Apart from this as a result of this study consumption of
etli ekmek at proper portion may have positive effects
on the progression of insulin resistance of type 2 diabetic
individuals compared to the standard meal. As a result,
many cardiovascular diseases, especially cardiovascular
diseases and co-morbidities are believed to be preventable.
Based on the result of this study, depending on the portion,
consumption of etli ekmek may increase insulin sensitivity,
comparing other foods in type 2 diabetic individuals. It may
constitute the fact that hyperinsulinemia can be prevented
and damage to B cells may be minimized.

CONCLUSION

In conclusion, as with other research in the literature, in
relation to carbohydrate-rich foods, fat-rich foods have later
glycemic effects. It is the first study to assess the effects of etli
ekmek on type 2 diabetics.

It should not be forgotten that the portion of etli ekmek is
effective of the effects on obesity and other diseases. It is
necessary to conduct more detailed studies on the effect of
local and common foods on the blood parameters of diabetics
as well as on the various aspects of the subject concerned.
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Abstract

Aim: In this study, we examined whether carpal bones (lunate,
hamate, capitate) morphologies and fourth metecarp-capitate
articulation have an effect on the distal radius fracture pattern.

Material and Method: 206 patients who applied to the emergency
department with distal radius fracture between 2016-2020 were
included in the study. Preoperative and pre-reduction x-ray
films of the patients were examined. Lunate, hamate, capitate
morphologies and 4.metacarp articulation analyzed and classified.
Distal radius fracture types were classified according to AO and
Fernandez. The relationship between carpal bone morphology and
distal radius fracture type was analyzed.

Results: This study consisted of 101 men and 103 women. AO
fracture types and carpal bone morphologies (lunate joint type
according to Viegas, lunate type according to Zapico, capitate
morphology, hamate morphology and capitate-4 metacarpal
joint morphology) did not differ significantly (p > 0.05). Fernandez
fracture types and carpal bone morphologies (lunate joint type
according to Viegas, lunate type according to Zapico, capitate
morphology, hamatum morphology and capitate-4.metacarp joint
morphology) were compared, there was no significant difference
(p > 0.05).

Conclusion: As a result, no clear relationship could be
demonstrated between carpal bone morphology and distal radius
fracture pattern.

Keywords: Carpal morhology - distal radius fracture - fracture type

0z
Amag: Bu calismada, karpal kemiklerin (lunate, hamate, kapitat)
morfolojilerinin ve dordincli metekarp-kapitat artikilasyonunun

distal radius kirik paterni tGzerinde bir etkisi olup olmadigini inceledik.

Gere¢ ve Yontem: 2016-2020 vyillari arasinda acil servise distal
radius kingi ile bagvuran 206 hasta calismaya dahil edildi. Hastalarin
ameliyat oncesi ve rediksiyon oncesi rontgen filmleri incelendi.
Lunat, hamate, kapitat morfolojileri ve 4.metacarp artikilasyonu analiz
edilerek siniflandirildi. Distal radius kirik tipleri AO ve Fernandez'e
gore siniflandirildi. Karpal kemik morfolojisi ile distal radius kirndr tipi

arasindaki iliski analiz edildi.

Bulgular: Bu calismaya 101 erkek ve 103 kadin dahil edildi. AO kirik
tipleri ve karpal kemik morfolojileri (Viegas'a gore lunat eklem tipi,
Zapico'ya gore lunat tipi, kapitat morfolojisi, hamat morfolojisi ve
kapitat-4 metakarpal eklem morfolojisi) anlamli farklilik gdstermedi (p
> 0.05). Fernandez kirik tipleri ve karpal kemik morfolojileri (Viegas'a
gore lunat eklem tipi, Zapico'ya gore lunat tip, kisi morfolojisi,
hamatum morfolojisi ve kapitat-4.metacarp eklem morfolojisi)

karsilastirildiginda, anlamli bir fark yoktu (p > 0.05).

Sonug: Sonug olarak, karpal kemik morfolojisi ile distal radius kirik

paterni arasinda net bir iliski gdsterilememistir.

Anahtar Kelimeler: Karpal morfoloji - distal radius kingi - kirik tipi
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INTRODUCTION

Distal radius fractures are one of the most common
orthopedic injuries. The frequent occurrence of this injury
has led to many clinical studies. In addition, there have been
many studies recently showing the effect of carpal bone
morphology on wrist pathologies. New information about
carpal bone morphology has provided a lot of information
that allows us to understand wrist orthopedic problems and
injury patterns. However, there are not enough publications
showing the effect of the morphology of the carpal bones on
the distal radius fracture type.

The wrist is a complex structure formed by carpal bones,
metacarpals, ulna, radius and ligaments between them.
The shape of the carpal bones and the joints they form
show different morphological features. Two different lunate
morphologies have been described in the literature. Type 1
lunate does not articulate with the hamatum. Type 2 lunate
has a medial facet and articulates with the hamatum. Apart
from this, there is Antuno-Zapico (A-Z) classification.” In A-Z
type 1, the angle between the proximal part of the lunate and
the articular part of the scaphoid is greater than 130 degrees.
In A-Z Type 2, this angle is below 130 degrees. A-Z type 3, on
the other hand, has two different facets that articulate with
the radius and TFCC.

The capitate bone is morphologically divided into 3 types
according to the proximal articular surface.® Type 1 has a
flat surface, type 2 has a spherical surface and type 3 hasaV
surface. These morphological types were also shown on X-ray
film." In addition, the 4" metacarpal and the joint it forms
show significant variations.® While the 4" metacarpal always
articulates with the hamatum, it does not always articulate
with the capitate. The type of this joint is easily detected on
X-ray. The hamate bone is morphologically divided into two
types according to the presence of a groove on it.”! If there is
no groove on it, it is called type 1, and if there is a groove on
it, it is called type 2.

Many studies have been conducted on the effect of the
morphology of the carpal bones, especially the lunate, on
wrist pathologies.”'” There are also studies on the distal
radius fracture mechanism.'""'¥l However, the relationship
between carpal bone morphology and distal radius fracture
pattern has not been clearly demonstrated in the literature.
In this study, we examined whether carpal bone morphology
has an effect on the distal radius fracture pattern.

MATERIAL AND METHOD

The study was carried out with the permission of Sancaktepe
Prof. Dr. ilhan Varank Training and Research Hospital Scientific
Researches Ethics Committee (Date: 27/10/2021, Decision
No: 2021/203), 206 patients who applied to the emergency
department with distal radius fracture between 2016-2020
were included in the study. Demographic and medical
information of the patients were analyzed from hospital
records.

Preoperative and pre-reduction x-ray films of the patients
were examined. The distal articular morphology of the lunate
(Figure 1) was classified as type 1 and type 2 according
to Viegas. In addition, 3 different morphological types
of lunate were recorded according to A-Z classification.
Hamatum (Figure 2) was analyzed and classified according
to the presence of grooves. The capitatum was divided into
morphological types according to their head shapes (Figure
3). If there was a horizontal lunate joint, it was classified as
flat. It was classified as V-type if there were different articular
surfaces for the lunate and scaphoid, and as spheric, if the
lunate and scaphoid articular surfaces were convex. It was
recorded whether it formed a joint with the 4" metacarpal
(Figure 4) with the capitate. Distal radius fracture types were
classified according to AO and Fernandez.

Figure 1. Lunate type 1 (Viegas)

Figure 2. a) Hamate type 1, b) Hamate type 2
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Figure 3. a) Spheric type capitate, b) Flat type capitate, c) V-type capitate

Figure 4. Capitate and 4.metacarp articulation

In the statistical method, mean, standard deviation, median
lowest, highest, frequency and ratio values were used in
the descriptive statistics of the data. The distribution of
variables was measured with the Kolmogorov-Smirnov test.
ANOVA (Tukey test) was used in the analysis of quantitative
independent data. The Chi-square test was used in the
analysis of qualitative independent data. SPSS 27.0 program
was used in the analysis.

RESULTS

This study consisted of 101 men and 103 women. The mean
age of the patients was 48 years (range 19-79) and 98 of them
were right side and 106 were left side. 57 patients were treated
surgically with volar plate and 147 patients were treated with
closed reduction and plaster cast.According to Viegas lunate
joint type, 64 (31.4%) patients were classified as type 1 and
140 (68.6%) patients were classified as type 2. According to A-Z
lunate morphology, 50 (24.5%) patients were classified as A-Z
type 1.5, 56 (27.5%) patients as A-Z type 2, 98 (48.0%) patients
as A-Z type 3. When the morphology of the hamatum was
examined, it was determined as type 1 in 58 (28.4%) patients
and type 2 in 146 (71.6%) patients. When the capitatum
morphology was examined, 76 (37.3%) patients were flat type,
114 (55.9%) patients were spherical, 14 (6.9%) patients were
V-shaped. Considering the relationship between the Capitate
and the 4th metacarpal joint, it was found that 63 (30.9%)
patients did not form a joint, while it was found to form a joint
in 141 (69.1%) patients. When distal radius fracture types were
analyzed according to AO, 122 (59.8%) patients were found
to be type A, 14 (6.9%) patients as type B, and 68 (33.4%)
patients as type C. When examined according to the Fernandez
classification, 122 (59.8%) patients were classified as type 1, 10
(4.9%) patients as type 2, 55 (27.0%) patients as type 3 and 17
(8.4%) patients as type 5. (Table 1)

Table-1. Demographic information of the patients

Min-Max Median Med.ts.d./n-%

Age 19,079,0 50,0 48,7 + 13,7
Male 101 49,5%
Gender
Female 103 50,5%
Right 98 48,0%
Side 2 °
Left 106 52,0%
Lunate Joint Type I 64 31,4%
(Viegas) Il 140 68,6%
A-ZI| 50 24,5%
Lunate A-Z
Classification AZI 56 27,5%
A-Z Il 98 48,0%
| 58 28,4%
Hamate Type
1] 146 71,6%
Capitate and 4. Avaible 63 30,9%
Metacarp Articulation ynavaible 141 69,1%
Flat 76 37,3%
Capitate Morphology Spherical 114 55,9%
V-Shaped 14 6,9%
A 122 59,8%
AO Classification B 14 6,9%
C 68 33,3%
| 122 59,8%
] 10 4,9%
Fernandez
Classification it . 27,0%
IV 0 0,0%
\Y 17 8,3%
Plate 57 27,9%
Treatment .
Closed reduction and Cast 147 72,1%
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In the group with AO fracture type A, the age of the
patients and the female ratio were significantly higher
(p < 0.05) than the group with AO fracture type B-C. AO
fracture types and carpal bone morphologies (lunate joint
type according to Viegas, lunate type according to Zapico,
capitate morphology, hamate morphology and capitate-4
metacarpal joint morphology) did not differ significantly
(p > 0.05).(Table 2) The age and female ratio of patients in

the group with Fernandez fracture type | were significantly
(p < 0.05) higher than the group with Fernandez fracture
type II-ll-V. When Fernandez fracture types and carpal bone
morphologies (lunate joint type according to Viegas, lunate
type according to Zapico, capitate morphology, hamatum
morphology and capitate-4.metacarp joint morphology)
were compared, there was no significant difference (p >
0.05). (Table 3)

Table-2: Comparison of AO classification and carpal morphology

AO Type-A AO Type-B AO Type-C
Med.ts.d. /n-% Med..ts.d. /n-% Med.ts.d. /n-% -
Age 51,3£139 40,4+13,4 45,7+12,3 0,002/
Gend Male 47 38,5% 8 57,1% 46 67,6% 0,001
ender ’

Female 75 61,5% 6 42,9% 22 32,4%

Right 60 49,2% 6 42,9% 32 47,1% -
Fracture Side 9 ? ? 2 0,887%%

Left 62 50,8% 8 57,1% 36 52,9%

| 44 36,1% 5 35,7% 15 22,1% s
Lunate Joint Type (Viegas) ? ? 2 0,128%%

] 78 63,9% 9 64,3% 53 77,9%

A-Z1 30 24,6% 2 14,3% 18 26,5%
Lunate A-Z Classification A-ZIl 34 27,9% 4 28,6% 18 26,5% 0,909%*

A-Z Il 58 47,5% 8 57,1% 32 47,1%

| 37 30,3% 5 35,7% 16 23,5% s
Hamate Type ° ? ? 0) 501

Il 85 69,7% 9 64,3% 52 76,5%
Capitate and 4. Metacarp Avaible 40 32,8% 3 21,4% 20 29,4% 0.650°¢
Articulation Ubavaible 82 67,2% 1 78,6% 48 70,6% ’

Flat 43 35,2% 8 57,1% 25 36,8%
Capitate Morphology Spherical 69 56,6% 6 42,9% 39 57,4% 0,484%

V-Shaped 10 8,2% 0 0,0% 4 5,9%

Plate 13 10,7% 7 50,0% 37 54,4% )
Treatment . 0,000%

Closed Reduction 109 89,3% 7 50,0% 31 45,6%

A ANOVA / X* Ki-square test

Table 3: Comparison of Fernandez classification and carpal morphology

Fernandez Fracture Fernandez Fracture Fernandez Fracture Fernandez
Type-l Type-ll Type-lil Fracture Type-V p
Med.ts.d. /n-% Med.ts.d. /n-% Med.ts.d. /n-% Med.ts.d. /n-%
Age 51,3 +13,9 39,5+13,4 46,3 +12,2 43,1+13,2 0,003
Gender Male 47 38,5% 6 60,0% 33 60,0% 15 88,2% 0.000°%
Female 75 61,5% 4 40,0% 22 40,0% 2 11,8% !
. Right 60 49,2% 4 40,0% 24 43,6% 10 58,8% -
Fracture Side 0,673%%
Left 62 50,8% 6 60,0% 31 56,4% 7 41,2%
Lunate Joint Type | 44 36,1% 3 30,0% 13 23,6% 4 23,5% 0.352°¢
(Viegas) Il 78 63,9% 7 70,0% 42 76,4% 13 76,5% '
A-Z1 30 24,6% 1 10,0% 16 29,1% 3 17,6%
it 7 AZIl 34 27,9% 3 30,0% 16 29,1% 3 176%  0,668°F
Classification ! ! ! ¢ ’
A-Z Il 58 47,5% 6 60,0% 23 41,8% 11 64,7%
| 37 30,3% 3 30,0% 13 23,6% 5 29,4% -
Hamate Type 0,836%*
] 85 69,7% 7 70,0% 42 76,4% 12 70,6%

i Avaible 40 32,8% 2 20,0% 14 25,5% 7 41,2% s
Capitate and 4. 0.500%
Metacarp Articulation  Unavaible 82 67,2% 8 80,0% 41 74,5% 10 58,8% '

Flat 43 35,2% 5 50,0% 22 40,0% 6 35,3%
Capitate Morphology Spherical 69 56,6% 5 50,0% 32 58,2% 8 47,1% p>0.05%
V-Shaped 10 8,2% 0 0,0% 1 1,8% 3 17,6%
Plate 13 10,7% 4 40,0% 27 49,1% 13 76,5% )
Treatment . 0,000
Closed reduction 109 89,3% 6 60,0% 28 50,9% 4 23,5%

A ANOVA / X* Ki-square test
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DISCUSSION

This retrospective study evaluates the distal radius fracture
pattern and carpal bone morphology. Radiographic analysis
was performed in a relatively large group of patients. Distal
radius fracture patterns were classified according to AO and
Fernandez, which are frequently used in clinical practice.
Lunate, hamatum, capitate, 4" metacarp-capitate joint
was divided into morphological types. It was investigated
whether these sub-morphologies have an effect on fracture
types according to AO and Fernandeze.

Thereare many studiesin theliterature on lunate morphology
and wrist pathologies. Especially in Kienbdck's disease,
lunate morphology has been frequently investigated.'*'®
In addition, the relationship between lunate morphology
and scaphoid fracture was investigated, and it was shown
that scaphoid fractures were more common in patients
with Type 2 lunate compared to Viegas.'? In addition, the
effect of lunate morphology on carpal collapse in scaphoid
nonunion and scapholunate dissociation has been shown.
78 In our study, we saw that the lunate morphology did not
change the type of fracture in the distal radius compared to
AO and Fernandez. Subtypes related to hamate morphology
have been shown in the literature.®'®'® However, no study
has been conducted on the effect of hamate morphology
on wrist traumatic situations. In our study, we observed that
the morphological types of the hamate bone had no effect
on the distal radius fracture pattern. Like other carpal bones,
studies on capitate bone morphology have been carried
out and sub-morphological types have been determined.
B4 The effect of these sub-morphological types on wrist
pathologies has been investigated in the literature,?” and
it has been shown that the V-type capitate exerts more
pressure on the distal radius in various wrist positions in
patients who have undergone proximal row carpectomy.
In our study, we observed that the morphological types of
the capitate bones did not affect the distal radius fracture
pattern. Distal radius fractures are caused by falling on the
open hand and axial load transfer.?" Some of this axial load
transfer takes place over the metacarpals. In our study, we
found that whether the capitate forms a joint with the 4%
metacarp has no effect on fracture types.

Distal radius fracture is the most common fracture after hip
fracture in the elderly population and is more common in
women than in men.?? It usually occurs with low-energy
trauma in the elderly. Low bone mineral density is a risk
factor especially for the elderly female population.” In our
study, we observed that the elderly generally have extra-
articular fractures (AO type A). This may be due to low-
energy trauma in the elderly. In addition, in our study, we
observed that extra-articular fractures were more common
in the elderly female population than in the elderly male
population. The reason for this can be shown as an earlier
decrease in bone mineral density due to menopause in
women.

CONCLUSION

As a result, no clear relationship could be demonstrated
between carpal bone morphology and distal radius fracture
pattern. Extra-articular fractures are more common in elderly
female patients. Low-energy traumas are more common in
this group of patients. When the fracture pattern is evaluated,
the effect of the age and gender of the patients is more
evident than the morphological features of the wrist.
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Abstract

Introduction: Carpal tunnel syndrome (CTS) is the most common
entrapment mononeuropathy and can affect patients' daily
living activities. In this study, it was aimed to find out whether
there is a relationship between fatigue, neuropathic pain and
neurophysiological features in CTS.

Material and Method: Patients with clinical features compatible
with CTS were included in this retrospective study. Median nerve
compound muscle action potential (CMAP) and compound nerve
action potential (CNAP) of the patients were analyzed. The Turkish
version of the Fatigue Severity Scale (FSS) was administered to all
patients. Patients with a mean FSS score of >4 were considered
to have fatigue. In addition, Leeds Assessment of Neuropathic
Symptoms and Signs (LANSS) was applied to some patients. If the
LANSS score was 12 or higher, these patients were considered to
have neuropathic pain.

Results: Thirty-two female and eight male CTS patients were
included in the study. Thirty-two patients had clinically bilateral
CTS and eight patients had right-sided CTS. FSS and LANSS were
administered to 40 and 18 patients, respectively. There were 29 CTS
patients (72.5%) with an FSS score >4. CNAP/CMAP amplitudes and
sensory/motor nerve conduction velocities of patients with fatigue
were lower than those without fatigue (p<0.05). Neuropathic pain
was present in 9 (100%) and 4 (44%) patients with and without
fatigue, respectively (p=0.029).

Conclusion: This study indicated that there may be an association

between fatigue, neuropathic pain and nerve conduction study
findings in CTS.

Keywords: Carpal tunnel syndrome, fatigue, nerve conduction
study, neuropathic pain.

Oz

Giris: Karpal ttnel sendromu (KTS) en sk gortlen tuzak
monondropatidir ve hastalarin guinltk yasam aktivitelerini etkileyebilir.
Bu calismada KTS'de yorgunluk, noéropatik agr ve norofizyolojik
ozellikler arasinda bir iliski olup olmadiginin ortaya cikariimasi
amaclanmistr.

Gereg ve Yontem: Bu retrospektif calismaya klinik dzellikleri KTS ile
uyumlu olan hastalar dahil edildi. Hastalarin median sinir bilesik kas
aksiyon potansiyeli (BKAP) ve bilesik sinir aksiyon potansiyeli (BSAP)
analiz edildi. Tum hastalara Yorgunluk Siddet Olcegi'nin (YSO) Tiirkce
versiyonu uygulandi. Ortalama YSO skoru >4 olan hastalarda yorgunluk
oldugu kabul edildi. Ayrica bazi hastalara Leeds Noropatik Semptom
ve Belirti Degerlendirmesi (LANSS) uygulandi. LANSS skoru 12 ve Uzeri
ise bu hastalarda noropatik agri oldugu kabul edildi.

Bulgular: Calismaya 32 kadin ve sekiz erkek KTS hastasi dahil edildi.
Otuz iki hastada klinik olarak bilateral KTS ve sekiz hastada sag tarafli
KTS vardi. Sirasiyla 40 ve 18 hastaya YSO ve LANSS uygulandi. YSO skoru
>4 olan 29 KTS hastasi (%72,5) vardi. Yorgunlugu olan hastalarin BSAP/
BKAP amplittdleri ve duyu/motor sinir iletim hizlari, olmayanlara gore
daha disuktu (p<0,05). Noropatik agri, yorgunluk olan ve olmayan
sirasiyla 9 (%100) ve 4 (%44) hastada mevcuttu (p=0,029).

Sonug: Bu calisma, KTS'de yorgunluk, néropatik agri ve sinir iletim

calismasi bulgularr arasinda bir iliski olabilecedini gdstermistir.

Anahtar Kelimeler: Karpal ttnel sendromu, yorgunluk, sinir iletim
calismasi, néropatik agri.
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INTRODUCTION

Carpal tunnel syndrome (CTS) is the most common entrapment
mononeuropathy and patients often present with sensory
abnormalities in the fingers innervated by the sensory branch
of the median nerve and/or weakness in the hand muscles
innervated by the median nerve."® The diagnosis of CTS can
be made by clinical features, neurophysiological findings,
and imaging tests. Imaging tests can reflect a lesion that
may cause median nerve neuropathy, or the anatomy of the
median nerve, but cannot provide information about the
physiology of the median nerve. Neurophysiological tests
can reveal the physiological features of the median nerve.™
Neurophysiological tests play a key role both in determining
the severity of CTS and in the differential diagnosis, as well
as making the diagnosis.** Nerve conduction studies are an
important neurophysiological test required for the diagnosis
of CTS. Slowing of median sensory nerve conduction velocity
(NCV) and delayed median nerve compound muscle action
potential (CMAP) latency are important neurophysiological
findings in CTS patients.’??!

The complaints of CTS patients can be very mild or very severe.
In some patients, muscle weakness or neuropathic pain may
be very severe, so patients have difficulty using their hands.
061 Neuropathic pain can be so severe to weakness or sensory
abnormalities that patients may have difficulty performing
activities of daily living.'"® There is evidence suggesting that
patients may not have symptoms related only to the extremities
such as neuropathic pain or weakness or sensory abnormality
and also that patients with CTS may have symptoms associated
with depression or anxiety.”# In this study, it was aimed to find
out whether there is a relationship between neurophysiological
features, neuropathic pain, and fatigue in CTS.

MATERIAL AND METHOD

The study was carried out with the permission of University
of Health Sciences Adana Training and Research Hospital,
Clinical Research Ethics Committee (Date: 23.06.2022, Decision
No: 108/2008). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration of
Helsinki.

Subjects

Patients with clinical diagnosis of CTS who applied to Adana
Training and Research Hospital Clinical Neurophysiology
Laboratory between December 2021 and May 2022 were
included in this retrospective study. The clinical features, height,
weight and body mass index (BMI) values of the patients were
recorded. The patient was considered to have CTS clinically if
one of the following features was present:l'*>¢ 1) Paresthesia
in the first/second/third digits 2) Sensory abnormality in the
first/second/third digits or weakness in the hand muscles
innervated by the median nerve confirmed by neurological
examination. Patients with the following characteristics were
excluded from the study: 1) Mononeuropathy other than

CTS 2) Cervical or lumbosacral radiculopathy 3) Brachial or
lumbosacral plexopathy 4) Neurodegenerative disease 5)
Polyneuropathy or a disease that may cause polyneuropathy
such as diabetes mellitus 6) Anemia 7) Liver or kidney disease
8) Psychiatric illness 9) Fibromyalgia. The clinical classification
of CTS was made as follows:3>% 1) Nocturnal paresthesia in
first/second/third digits (Very mild) 2) Diurnal paresthesia in
first/second/third digits (Mild) 3) Hypoesthesia in first/second/
third digits confirmed by neurological examination (Moderate)
4) Hand muscles innervated by median nerve weakness or
atrophy confirmed by neurological examination 5) Plegia in
hand muscles innervated by the median nerve. The Turkish
version of the Fatigue Severity Scale (FSS) was administered
to all patients.”! Patients with a mean FSS score of >4 were
considered to have fatigue. In addition, Leeds Assessment
of Neuropathic Symptoms and Signs (LANSS) was applied
to some patients. If the LANSS score was 12 or higher, these
patients were considered to have neuropathic pain.!"'"

Neurophysiological Tests

Neurophysiological tests were performed using the Cadwell
Sierra  Summit electromyography (EMG) unit (Cadwell
Laboratories, Kennewick, Washington, USA). Nerve conduction
study was performed if the temperature of the extremities was
>32°C, otherwise cold extremities were warmed. Previously
suggested methods and reference values were used for
nerve conduction study.'>'¥ Superficial electrodes were
used for stimulation and recording. Stimulation was done
supramaximally. For motor and sensory nerve conduction
studies, low-high band filters were set as 20Hz-10kHz and 20Hz-
2kHz, respectively. Sensory NCV was calculated using peak
latency. Both CMAP and compound nerve action potential
(CNAP) amplitudes measured from peak to peak. Sensory
nerve conduction study was performed antidromically. For
motor nerve conduction studies, the distance between the
stimulation point of the median/ulnar nerve at the wrist and the
recording electrode was 5 cm. Lower reference limits for CNAP
amplitude and NCV across the 2" finger-wrist segment were
15 uV and 40.9 m/s, respectively.'>'¥ The lower reference limit
for median nerve CMAP amplitude and the upper reference
limit for median nerve CMAP distal latency were 4.3 mV and 3.7
ms, respectively."* The neurophysiological classification of CTS
was as follows:23>¢1 Mild CTS- slowing of median sensory NCV
across the 2nd finger-wrist segment, Moderate CTS- slowing of
the median sensory NCV across the 2nd finger wrist segment,
and delayed median nerve CMAP distal latency, Severe CTS-
Absence of median nerve CNAP and delayed median nerve
CMAP distal latency, Very severe CTS- Absence of median nerve
CNAP and CMAP.

Statistical Analysis

Categorical variables were expressed as numbers and
percentages, and numerical variables as mean standard
deviation, median, min-max. Pearson's chi-square test or
Fisher's exact test was used to compare categorical variables
between the two groups, and Mann-Whitney U test was used
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to compare numerical variables. Correlation analysis was
performed with the Spearman test. If p < 0.05, it was considered
significant. SPSS 22.0 program was used for statistical analysis.

RESULTS

Forty patients (32 female, eight male) were included in the
study. The mean age of the patients was 50.1£12.6 (min-
max 29-78) years. The mean height, weight and BMI of the
patients were 164.6+7.0 cm, 80.1+13.3 kg and 29.6+4.6 kg/m2,
respectively. The mean duration of the patients' complaints
was 11.6£6.5 (min-max 1-120) months. Thirty-two of the
patients had clinically bilateral CTS and eight had right-sided
CTS. Seventy-two extremities with CTS were included in
the analyses. Table 1 shows the characteristics of patients'
nerve conduction study, clinical and neurophysiological CTS
classification, LANSS and FSS scores.

Table 1. The characteristics of patients' nerve conduction study, clinical

and neurophysiological CTS classification, LANSS and FSS scores
Clinical/Neurophysiological
features

Right/Left median

sensory NCV (m/s)

Right/Left median

CNAP amplitude (uV)

Right/Left median nerve
distal CMAP latency (ms)

Right/Left median nerve
distal CMAP amplitude (mV)
Clinical classification of
Right/Left-sided CTS patients

Neurophysiological classification
of Right/Left-sided CTS patients

FSS scores of the CTS patients

FSS mean scores
of the CTS patients

LANSS score 15.2+5.6 (18.0)

*: CNAP could not be obtained in 3 patients. CTS: Carpal tunnel syndrome. LANSS: Leeds Assessment
of Neuropathic Symptoms and Signs. FSS: Fatigue Severity Scala. NCV: nerve conduction velocity.
CNAP: compound nerve action potential. CMAP: compound muscle action potential. BMI: body
mass index.

Mean=SD (median)

34.6+6.1 (35) (n=37%)/33.8+4.5 (33) (n=29%)
24.9+14.4 (22.1)/27.7%17.0 (26.2)
4.1+£1.9 (3.7)/4.1£1.2 (3.9)
12.9+4.4 (12.9)/13.3%x4.1 (13.9)
2.8+0.9 (3)/2.9+1.0 (3)

1.2+0.8 (1)/1.5£0.8 (1.5)
41.3%14.2 (42.5)
4.6£1.6 (4.7)

The number of patients with an FSS mean score >4 and <4 were
29 (72.5%) and 11 (27.5%), respectively. Four (13.8%) of patients
with FSS score >4 and four (36.4%) patients with FSS score <4
were male (p=0.182). The number of patients according to
clinical and neurophysiological classifications among patients
with FSS mean score >4 and FSS mean score <4 are shown in
Table 2. Comparison of clinical features and nerve conduction
study findings between patients with FSS mean score >4
and FSS mean score <4 is given in Table 3. Figure 1 shows
comparison of right median sense NCV between patients with
FSS mean score =4 and FSS mean score <4.The comparison of
number of patients with neuropathic pain between patients
with an FSS mean score >4 and patients with an FSS mean
score <4 is shown in Figure 2. Table 4 shows the correlation
of FSS mean score and clinical features/nerve conduction
study findings. Figure 3 shows the negative correlation found
between the FSS mean score and the left median sense NCV.

Table 2. The number of patients according to clinical and

neurophysiological classifications among patients with and without
fatigue

S’ numberat WS’ pumberof
Clinical/ sidedCTs Might-sided o qcrg  left-sided
Neurophysiological patients p:vti'tf‘nats patients p‘i’lvléltinats
classification . Sv;i:rt‘eaa . FSS mean Fsv;i:'I:eaa . FSS mean
sco(z/e)z 4 § CO(I;Z)< g sco(‘r)/e)z 4 s co(zz)< -
0 0
Clinical classification
Very mild 1 2 0 3
Mild 9 5 4 2
Moderate 8 4 11 1
Severe 11 0 11 0
Neurophysiological classification
Normal 1 6 0 4
Mild 16 4 10 2
Moderate 9 1 13 0
Severe 3 0 3 0

CTS: Carpal tunnel syndrome. FSS: Fatigue Severity Scala.

Table 3. Comparison of clinical features and nerve conduction study findings between patients with and without fatigue

The number of patients FSS mean score =4 The number of patients FSS mean score < 4

Clinical and neurophysiological features MeanzSD (median) (number) MeanzSD (median) (number) P value
Age (years) 52.8+12.5 (55.0) (n=29) 42.8+9.9 (46.0) (n=11) 0.025
BMI (kg/m2) 29.3+4.1 (29.9) (n=29) 30.446.1 (29.5) (n=11) 0.988
Duration of the complaints (months) 13.8+21.7 (7.0) (n=29) 5.8+3.7 (5.0) (n=11) 0.048
LANSS score 18.6+2.7 (18) (n=9) 11.945.9 (1) (n=9) 0.011
Right/Left median sensory NCV (m/s) 32.545.1 (34.0) (n=26)/32.143.0 (32.0) (1=23)  39.545.7 (41.0) (n=11)/40.5+2.7 (42.0) (n=6)  0.003/<0.001
Right/Left median CNAP amplitude (V) 20.5+12.2 (21.0) (n=29)/24.4+16.4 (23.8) (n=26) 36.5+13.5 (35.5) (n=11)/41.8+12.4 (38.5) (n=6) 0.004/0.014
e yedlan nerve distal CMAP 44+2.1 (38) (n=29)/43%13 (4.2) (n=26) 32406 (3.3) (1=11)/32441 (34) (1=6)  0.009/0.002
Right/Left median nerve distal CMAP _ _ _ _

e 124449 (13.9) (n=29) /12,6442 (12.8) (N=26)  14.2+2.2 (14.6) (n=11)/16.740.6 (16.9) (n=6)  0.237/0.008
gg[‘iggt's"a“iﬁcatio” of Right/Left-sided CTS 34,4 9 (3,0) (n=29)/3.3+0.7 (3.0) (n=26) 2.2+0.8 (2.0) ("=11)/1.7+0.8 (1.5) (1=6)  0.017/0.001
Neurophysiological classification of Right/ 1.540.7 (1.0) (n=29)/1.8+0.7 (2.0) (n=26) 0.6+0.7 (0) (n=11)/0.3+0.5 (0) (n=6) 0.001/<0.001

Left-sided CTS patients

FSS: Fatigue Severity Scala. BMI: body mass index. LANSS: Leeds Assessment of Neuropathic Symptoms and Signs. NCV: nerve conduction velocity. CNAP: compound nerve action potential. CMAP: compound

muscle action potential. CTS: Carpal tunnel syndrome.
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Table 4. The correlation between FSS mean scores and clinical

features/nerve conduction study findings

Clinical/Neurophysiological FSS mean score

features P R(n)

Age (years) 0.580 0.090 (n=40)

BMI (kg/m2) 0.381 -0.142 (n=40)
Duration of the complaints _

i) 0.278 0.176 (n=40)
LANSS score 0.060 0.451 (n=18)
Right/Left median sensory . e~ _
NCV (m/s) 0.014/0.004 -0.402 (n=37)/-0.521 (n=29)
Right/Left median CNAP ey
amplitude (mV) 0.215/0.826 -0.201 (n=40)/-0.040
eIl [ e 0.214/0.265 0.201 (n=40)/0.203 (n=32)

distal CMAP latency (ms)

Right/Left median nerve
distal CMAP amplitude (mV)

Clinical classification of
Right/Left-sided CTS patients

Neurophysiological classification
of Right/Left-sided CTS patients

0.797/0.233  0.042 (n=40)/-0.217 (n=32)

0.262/0.765 0.182 (n=40)/0.049 (n=32)

0.268/0.167 0.180 (n=40) /0.251 (n=32)

Left median sensory NCV across 2nd digit-wrist
segment (mis)

0 1 2 3 4 5 6 7

FSS mean score

FSS: Fatigue Severity Scala. BMI: body mass index. LANSS: Leeds Assessment of Neuropathic
Symptoms and Signs. NCV: nerve conduction velocity. CNAP: compound nerve action potential.
CMAP: compound muscle action potential. CTS: Carpal tunnel syndrome.

50 -1

45

40

) 1T

30 —
5

o
o

Right median sensory NCV across 2nd digit-wrist
segment (mis)

20

FSS mean score > 4 FSS mean score <4

Figure 1. Comparison of right median sensory NCV between CTS patients
with and without fatigue

CTS: carpal tunnel syndrome; FSS: fatigue severity scale; NCV: nerve conduction velocity.

p=0.029

10 [ LANSS score 2 12
[JLANSS score < 12

Number of CTS patients

n=5
(56%)

0

FSS mean score > 4 FSS mean score <4

Figure 2. Comparison of CTS patients with neuropathic pain between CTS
patients with and without fatigue

CTS: carpal tunnel syndrome; FSS: fatigue severity scale; NCV: nerve conduction velocity.

Figure 3. Correlation between FSS score and left median sense NCV in CTS
patients

CTS: carpal tunnel syndrome; FSS: fatigue severity scale; NCV: nerve conduction velocity.

DISCUSSION

In this study, the relationship between fatigue, neuropathic
pain and neurophysiological findings in CTS patients was
investigated, and findings were obtained regarding fatigue
as an important finding in CTS patients. It has been reported
that CTS patients did not have complaints concerning only
the upper extremities, and psychiatric disorders such as
depression may be associated with CTS."® Fatigue was
found in approximately 70% of CTS patients in this current
study. Complaints such as neuropathic pain or weakness in
the upper extremity may affect patients' activities of daily
living, and as a result, psychiatric findings may be related
to this. All these factors may have triggered fatigue in CTS
patients. The fact that neuropathic pain was more common
in CTS patients with fatigue was found in the present study,
supporting that fatigue may be associated with neuropathic
pain and similar complaints.

Most of the neurophysiological findings in CTS patients
with fatigue were found to be worse than in CTS patients
without fatigue. In addition, a negative correlation
between median nerve sensory NCV/median nerve distal
CMAP amplitude and FSS scores found in this study may
indicate that fatigue worsens as neurophysiological
findings worsen. Moreover, in the non-fatigue CTS group,
there were no patients with severe CTS according to both
neurophysiological and clinical classification. The reduced
CMAP/CNAP amplitude indicates axonal degeneration.
4 Severe axonal degeneration is known to have a poor
prognosis.l'>'% All these findings may lead to a poor clinical
course. Therefore, all these findings also show that fatigue
seen in CTS may be related to both neurophysiological and
clinical findings.

Many factors such as age, BMI or gender have been reported
to be associated with CTS.'® In this current study, the fact
that the age of CTS patients with fatigue was higher than
that of CTS patients without fatigue may indicate that age
is important for fatigue. However, no correlation was found
between fatigue score and age in this study. For this reason,
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it would be beneficial to conduct further studies on CTS and
fatigue with more CTS patients. As the duration of symptoms
increases in CTS patients, clinical and neurophysiological
findings may worsen if appropriate treatment is not given.
0718 Similarly, the relationship between FSS scores and
duration of complaints found in this study suggests that
appropriate treatment should be given as soon as possible
in CTS patients.

There were several limitations of this study. First, the
retrospective nature of this study was one of the limitations.
Therefore, LANSS was not applied to every patient included
in the study. In addition, we could not include healthy
individuals in the study because it was a retrospective
study, and therefore FSS values of healthy individuals are
not available. This may be a limitation, but it should be
noted that we determined fatigue in patients according to
the Turkish validity study, which also included the cut-off
value of FSS.®! Secondly, nerve conduction studies cannot
reflect the neurophysiology of small nerve fibers, which can
be considered a limitation. Third, as we mentioned earlier,
CTS patients with fatigue were older. This may have affected
our results. However, it should be noted that there is no
correlation between age and FSS scores. Finally, the number
of patients was insufficient. However, it should be noted that
CTS patients with fiboromyalgia or polyneuropathy or other
diseases such as multiple sclerosis that may cause fatigue
were not included in the study.

CONCLUSION

This study showed that there may be a relationship
between fatigue and clinical features/neurophysiological
findings/neuropathic pain in CTS. Fatigue may be seen
more frequently in patients with neuropathic pain. It was
also concluded that fatigue may worsen as clinical and
neurophysiological findings worsen.
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Abstract

Aim: We aimed to examine the potential beneficial effects of
diosmin administration on cisplatin-induced premature ovarian
failure (POF) in a rat model

Material and Method: Twenty-eight rats were divided into four
groups. Group A rats (n:7) were determined as the sham group. The
remaining rats received an intraperitoneal injection of 1.5 mg/kg/
day cisplatin for 10 days to create a POF model. Then, they were
randomly divided into 3 subgroups. Group B was determined as
POF group. Group C rats were given 100mg/kg/day diosmin for 10
days simultaneously while creating POF model. Group D rats were
given 100 mg/kg/day diosmin for 10 days after POF model was
created. Twentieth day blood samples were taken and left ovaries
were resected for examination.

Results: ClIS-induced rats showed reduced levels of Superoxide
Dismutase (SOD), Anti-Mullerian Hormone (AMH) and Estradiol
(E2) compared to sham group rats (p<0.05). SOD, AMH and E2
values were not significantly different (p>0.05) among the sham
group, group C and D. No significant (p>0.05) difference in Follicle
Stimulating Hormone (FSH) value was observed among group C,
D and sham groups. There was no significant (p>0.05) difference
in the number of secondary and antral follicles among group C
and D compared to the sham group. Primordial follicle count was
significantly higher in group C than group B (p<0.05). Primary and
total follicle count in group D was significantly (p<0.05) higher than
group B.

Conclusion: Diosmin administration after chemotherapy or in
combination with chemotherapy has shown helpful efficacy in
maintaining the ovarian reserve and the structure of the follicles.

Keywords: Anti-mullerian hormone, diosmin, ovarian follicle,
primary ovarian insufficiency

Oz
Amacg: Sisplatin kaynakli erken yumurtalik yetmezligi (POF) modelinde

diosmin uygulamasinin biyokimyasal ve histopatolojik potansiyel
yararli etkilerini incelemeyi amacladik.

Gere¢ ve Yontem: Yirmi sekiz sican dort gruba ayrildi. A Grubu
sicanlar (n:7) plasebo grubu olarak belirlendi. Kalan yirmi bir sicana,
POF modeli olusturmak i¢in 10 gin boyunca 1,5 mg/kg/gin sisplatin
intraperitoneal olarak uygulandi. Daha sonra rastgele 3 alt gruba
ayrildilar. Grup B, sisplatine bagh yumurtalik yetmezligi grubu olarak
belirlendi. POF modeli olusturulurken C grubu sicanlara ayni anda
10 gun sureyle 100 mg/kg/gun diosmin verildi. D grubuna ise POF
modeli olusturulduktan sonra 10 glin stireyle 100 mg/kg/giin diosmin
verildi. Yirminci gintin sonunda Anti-Mullerian Hormon (AMH), Folikul
Uyarict Hormon (FSH), Stperoksit Dismutaz (SOD) ve Estradiol (E2)
degerlerinin incelenmesi icin kan drnekleri alindi. Ayrica histopatolojik
inceleme icin sol overler rezeke edildi.

Bulgular: Sisplatin ile indtklenen grupta, diger gruplara kiyasla daha
distk SOD, AMH ve E2 seviyeleri izlendi (p<0,05). SOD, AMH ve E2
degerleri sham grubu, grup C ve grup D arasinda anlamli farklilik
gostermedi (p>0,05). Grup C, grup D ve sham gruplari arasinda FSH
degerlerinde anlamli (p>0,05) fark gézlenmedi. Grup C ve D arasinda
sham grubuna gore sekonder folikil ve antral folikul sayisinda anlamli
(p>0,05) fark saptanmadi. Primordial folikl sayist grup C'de grup B'ye
gore anlamli derecede yiksekti (p<0,05). Primer folikil ve toplam
folikul sayisi grup D'de grup B'ye gore anlamli (p<0,05) daha yuiksekti.

Sonug: Diosmin tedavisi serum ostrojen, AMH ve SOD duzeylerini
artinrken FSH duzeylerini dustrdd. Ayrica folikiller Gzerinde onemli
bir koruyucu etki géstermistir. Kemoterapi sonrasi veya kemoterapi ile
kombinasyon halinde diosmin uygulanmasi, yumurtalik rezervinin ve
folikllerin yapisinin korunmasinda yardimci etkinlik saglamaktadir.

Anahtar Kelimeler: Antimdllerian hormon, diosmin, overyan folikl,
primer yumurtalik yetmezligi
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INTRODUCTION

Premature ovarian failure (POF) is a primary ovarian defect
characterized by premature depletion of ovarian follicles
before the age of 40 years™ Chemotherapy-induced
ovarian failure (COF) is defined as a state of impairment of
both endocrine and reproductive ovarian function after
exposure to chemotherapy.? COF is one of the etiological
factors of POF. Although there is no clear definition of COF,
irreversible amenorrhea lasting more than 12 months after
chemotherapy and a follicle stimulating hormone (FSH) level
>30 MIU/mL are usually diagnostic.®’ Studies show that one
out of every 10,000 women before the age of 20, one in every
1,000 women before the age of 30, and one out of every 100
women before the age of 40 are diagnosed with POF.""

With the increase in cancer detection rates in recent years,
the incidence of cancer at a young age is increasing.
Accordingly, new approach modalities have started to
gain importance in order to preserve fertility in women
exposed to chemotherapy. In the United States, it is
estimated that about 2% of women under the age of 40
have cancer. Unfortunately, due to the chemotherapy
administered to these women, it leads to inevitable
problems such as decreased ovarian reserves and COF.® COF
development decreases the quality of life by causing hot
flashes, osteoporosis, night sweats, vaginal dryness, sexual
dysfunction and menopausal symptoms besides infertility.
6l For this reason, it is becoming more and more important
to protect women against iatrogenic infertility caused by
chemotherapy.

The incidence of COF varies with patient age, pre-treatment
hormone levels, cytotoxic agent, duration of treatment
and cumulative dose. For example, the mean rate of
chemotherapy-induced amenorrhea after chemotherapy
administration is 68% (95% confidence interval.[Cl], 66% to
70%).7

Diosmin is a flavone glycoside derived from hesperidin
found in citrus fruits. There are many in vitro and in vivo
studies showing the antioxidant, antihyperglycemic,
anti-inflammatory, antimutagenic, antibacterial,
antihyperlipidemic, antifibrotic, anti-cancer, anti-
proliferative, anti-metastatic and antiulcer properties of
diosmin. This glycoside with its appropriate safety profile
offers a reliable and an effective treatment option for many
diseases.’®”

Although there are various alternatives to protect ovarian
function and fertility in women diagnosed with cancer
at a young age and undergoing chemotherapy, there is
no definitive preventive method and research on this
continues. We planned to investigate the fertility protective
roles of diosmin in COF. We performed histopathological
and biochemical evaluation to evaluate ovarian function
and reserve. Thus, a new treatment modality can be created
in the case of COF, which can be seen even in adolescence
and causes infertility.

MATERIAL AND METHOD

The study was carried out with the permission of Maltepe
University Animal Use and Care Ethics Committee (Date:
.................. , Decision No: 2021.01.02) and performed in
accordance with the Helsinki Declaration of World Medical
Association recommendations on animal studies. The rats
were Wistar Albino type, female, 12 weeks and weighing
between 188-216 grams. Rats were placed in individual cages
and fed ad libitum in an environment at a 20-22° temperature,
50%-55% humidity and 12-hour light/12-hour dark cycles.'”
The rats were given 10 days to get used to the environment
before the study. Seven rats were reserved for the sham group,
and the COF model was created with the remaining 21 rats.

Rats were given an intraperitoneal injection of 1.5 mg/kg/
day cisplatin (Cisplatin-Kocak 50 mg, Turkey,) for 10 days to
establish a COF model."" After 10 days, they were randomly
divided into 3 subgroups (n: 6 per subgroup) to determine
the effects of diosmin administration on COF concurrent and
after chemotherapy.

Group A: Sham Group

5ml/kg/day saline was administered intraperitoneally to this
group for 10 days. They were monitored for the next 10 days.

Group B: Cisplatin Induced Ovarian Insufficiency Group

The COF model was created and then they were monitored
for 10 days.

Group C: Cisplatin Induced Ovarian Insufficiency+Concurrent
Diosmin Administration Group

While creating the COF model, 100mg/kg/day of diosmin was
administered to this group simultaneously for 10 days by oral
gavage.'?"¥1 They were monitored for the next 10 days.

Group D: Cisplatin Induced Early Ovarian Failure+Diosmin
Administration Group

After establishing the COF model, 100 mg/kg/day of diosmin
was administered to this group by oral gavage for 10 days.l'2'3!

At the end of the twentieth day, following anesthesia
intracardiac blood samples were taken from all rats and their
left ovaries were resected. Euthanasia was applied after the
procedure. The rats were anesthetized with intraperitoneal
injection of xylazine hydrochloride (Rompun, Bayer,
Germany) and ketamine hydrochloride (Ketalar, Eczacibasi,
Turkey).'™

Biochemical Evaluation

Blood samples were centrifuged at 3000 g for 10 minutes
immediately after collection in yellow capped tubes (BD
Diagnostics) to obtain serum. Serum samples were stored
at -80°C until measurement. Anti-mullerian hormone
(AMH) (Bioassay Technology Laboratory, China), Estradiol
(Elabscience, USA), FSH (Bioassay Technology Laboratory,
China) and Superoxide Dismutase (SOD) (Bioassay
Technology Laboratory, China) were measured by Enzyme-
linked Immunosorbent Assay (ELISA). Readings were made by
a microplate reader (Biotek Synergy Reader).
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Histopathologic Evaluation

Ovarian samples were fixed in 10% formalin for 48 hours,
dehydrated in ethanol series, cleaned and embedded in
paraffin. The paraffin blocks were sectioned at a thickness of
5 mm using a sliding microtome (Leica RM2125RTS Nussloch
Germany). Sections were stained with haematoxylin and
eosin and analyzed using light microscope (Nikon Eclipse
E600 microscope) by an experienced pathologist. Primordial,
primary, secondary and antral follicles were counted in the
largest part of the ovary to evaluate the ovarian reserve.l'”

Statistical Analysis

In the descriptive statistics of the data, mean, standard
deviation, median, lowest, highest, frequency and ratio values
were used. The distribution of variables was measured with
the Kolmogorov-Smirnov test. ANOVA (Tukey test), Kruskal-
Wallis and Mann-Whitney U tests were used in the analysis of
quantitative independent data. SPSS 28.0 program was used
in the analysis.

RESULTS

The mean weight of the rats included in the study was
201.7£7.1 (188-216) grams. There was no significant
difference among the weights of the rats in the groups (p>
0.05) (Table 1).

Table 1. Comparison of biochemical and histopathologic features among

groups

GroupA GroupB GroupC GroupD p
Mean#sd 2.9+0.7 2.1+04 2.5+0.5 2.4+0.5
SOD X 0.040%
Median 2.8 2.1 2.7 2.7
Meantsd 5.3+0.6 8.7+1.8 7.6t£1.7 7.0t1.7
FSH X 0.004A
Median 5.6 8.8 74 7.0
Meantsd 3.4+04 2.5+0.5 3.0+0.5 3.0+0.3
AMH X 0.013*
Median 34 2.6 2.9 3.0
i Meantsd 6.7+1.8 3.3+0.9 4.9+1.5 5.2+1.8
Estradiol . 0.004*
Median 5.7 34 4.7 4.7
Primordial Meantsd 12.0+3.9 43+14 73+£19 7.1+2.7 B
follicle count  Median 10.0 5.0 8.0 7.0 :
Primary Meansd 100£21 30%16 4622 5731
follicle count  Median 11.0 3.0 4.0 5.0 ’
Secondary ~Meantsd 44+05 29:09 36+13 40+12 o .
follicle count Median 4.0 3.0 3.0 4.0 ’
Antral follicle Meantsd 80426 43+15 6.1+16 6.0+13
X 0.008*
count Median 8.0 4.0 6.0 6.0
Total follicle Meantsd 34.4+7.7 144434 21.6+54 229453 0.000*
count Median 31.0 14.0 21.0 22.0 ’
X Meantsd 202.3+8.8 200.3+5.9 201.4+7.5 202.9+7.2
Weight . 0.922%
Median 203.0 199.0 201.0 206.0

A ANOVA/K Kruskal-Wallis (Mann-Whitney U Test)

CIS-induced rats showed reduced levels of SOD, AMH and E2
compared to sham group rats (p< 0.05). SOD, AMH and E2
values were not significantly different (p> 0.05) among the
sham group, group C and group D. FSH value was significantly

lower in the sham group than CIS-induced rats (p< 0.05). No
significant (p> 0.05) difference in FSH value was observed
among group C, group D and sham groups (Table 1).

The number of all follicle groups was significantly (p< 0.05)
higher in the sham group than in the COF group. There was
no significant (p> 0.05) difference in the number of secondary
and antral follicles among group C and group D compared
to the sham group. Primordial follicle count was significantly
higher in group C than group B (p< 0.05). Primary and total
follicle count in group D was significantly (p< 0.05) higher
than group B (Table 1, Figure 1).

Figure 1. Histopathologic Evaluation

DISCUSSION

In our study, we investigated the protective effect of diosmin
use on ovarian reserve in cases of POF that occurred after
chemotherapy, as the primary aim. We demonstrated the
positive effects of diosmin application on ovarian reserve
both biochemically and histologically.

Studies have shown that cisplatin induces ovarian failure
through follicular apoptosis. In the formation of cisplatin-
induced premature ovarian failure; an increase in follicle
atresia, a decrease in the number of follicles, and the
mechanism of inducing apoptosis change in the granulose
cells of the middle follicles play a role.l'"s Although many
treatment methods have been tried to prevent cisplatin-
induced ovarian toxicity and preserve fertility, a definite
therapeutic or preventive modality has not been established.

In 1925, diosmin found in the wort plant and since that time
is used in the treatment of many diseases. It has been used
for many years as a natural treatment method for varicose
veins, hemorrhoids, venous insufficiency, leg ulcers and other
circulatory problems.'”? Many in vitro and even in vivo studies
to date have revealed the antioxidant, antihyperglycemic,
anti-inflammatory, antimutagenic, antibacterial,
antihyperlipidemic, antifibrotic, anti-cancer, anti-proliferative,
anti-metastatic and antiulcer properties of diosmin. Studies
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showing the effects of diosmin on cancer pathophysiology
have shown that it can trigger premature aging in various
cancer cell types. Studies to date have shown that diosmin
has dose-dependent pro-apoptotic effects in colon, prostate,
breast, urinary bladder and oral tumors.®

Free radicals formed due to oxidative stress are removed from
biological systems by various antioxidants. SOD is involved
in the defense against injury mediated by reactive oxygen
species. These proteins, which are a group of metalloenzymes,
take part in the catalysis of the dismutation of superoxide
and they also reduce the level of superoxide, which can
damage cells when they are in excessive concentration.'®
Studies in aflatoxin-induced liver and kidney damage model,
doxorubicin-induced nephrotoxicity model, streptozotocin -
nicotinamide-induced diabetes model and alloxan-induced
diabetic nephropathy models have shown that SOD levels
increase with diosmin treatment. In our study, similar to these
studies, we showed that SOD levels increased with the use of
diosmin concurrent or after chemotherapy.'>??

The menstrual cycle and ovulation in women depend on the
production of gonadotropins (FSH and LH) by the pituitary
gland. FSH stimulates the growth of granulosa cells of follicles
growing in the ovary, thereby stimulating the production of
estradiol by the follicles. High FSH levels are one of the most
important indicators of female fertility and are widely used as
an ovarian reserve test. The increase of FSH level in women
receiving chemotherapy is indicative of decreased ovarian
reserve and follicular depletion in women.?¥ Besides, in
contrast to increased FSH value, decreased estradiol level is
also associated with POF. Estrogen deficiency is responsible
for many of the clinical findings of POF such as hot flashes,
vaginal dryness, night sweats, sleep disturbance and
dyspareunia. In our study, we found that diosmin decreased
FSH values and increased estradiol values in both groups,
in which it was administered simultaneously and after
chemotherapy. Considering the effect of diosmin on FSH
and E2, we can interpret it as providing a protective effect on
ovarian reserve and making menopausal clinical symptoms
less felt. Thus, the quality of life of the person will increase due
to fewer clinical symptoms.

AMH is a member of the transforming growth factor beta
family that causes regression of Mullerian ducts. In today's
clinical practice, AMH level is accepted as the best serum
marker of ovarian reserve. It is expressed by the granulosa
cells of follicles growing in the ovary from the primary stage
to the minor antral stage.?® When the AMH values were
compared, the AMH value of the sham group were found
to be significantly higher than COF group (p< 0.05). There
was no significant difference in terms of AMH between the
two diosmin-administered groups (group C and D) and the
sham group (p> 0.05). We found that diosmin administration
simultaneously or after cisplatin administration caused a
positive increase in AMH value. Based on this increase, we
demonstrated the protective effect of diosmin on ovarian
reserve.

The number of follicles in the ovaries is the most important
parameter of the length of ovarian life, ovarian reserve and
fertility. The ovaries contain all the oocytes necessary for
ovulation throughout the reproductive period.” When we
examined the number of primary follicles and total follicles,
we found that diosmin administration after chemotherapy
was more effective. When we examined the secondary follicle
and antral follicle numbers, we found that both diosmin
administered groups (group C and D) showed similar results
to the sham group. Some researchers have stated that follicle
numbers may not give accurate results as an indicator of
ovarian reserve in animal experiments. They argued that it is
not a definitive indicator of the viability of damaged follicles
that were not included in the count because they were
damaged.?® We attributed the differences in the number of
follicles to this reason.

As the incidence of cancer increases over time, it is expected
that women will face more POF due to chemotherapy
treatments in the future. We hope that with diosmin and
similar supportive treatments, women's fertility can be
preserved and the negative symptoms of early menopause
will be felt less.

Limitations Of The Study

The main limitation of our study was small size of our series
and the lack of serial blood measurement in this experimental
model. In addition, the absence of a group in which diosmin
was administered simultaneously and after chemotherapy
was determined as another limitation of our study.

CONCLUSION

Diosmin administration after chemotherapy or concurrently
with chemotherapy ensures the preservation of the ovarian
reserve and the structure of the follicles, and also this support
causes oxidation-inhibiting effectiveness. This study provided
valuable evidence for the prevention of cisplatin-induced
ovarian toxicity of diosmin administration in rats.
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Abstract

Objective: This study aims to investigate the presence of acquired
and hereditary coagulopathies in adolescent girls presenting with
increased menstrual bleeding.

Material and Method: The study consisted of 63 adolescent
female patients (15.4+1.5 years) who applied to the pediatric
clinic of our hospital due to increased menstrual bleeding and 74
healthy adolescent female who did not have any acute or chronic
disease, did not use any medication in the last 14 days, and whose
age and gender were the same as the study group. (15.5£1.5
years). Platelet count, all basal and advanced coagulation tests,
platelet aggregation, and secretion tests were studied for each
case included in the study.

Results: When basal and advanced coagulation tests, platelet
aggregation, and secretion tests were examined, no significant
difference was found between the study and the healthy control
groups. On the other hand, in our study group with heavy
menstrual bleeding, 4 (6.3%) patients were found to have impaired
hemostasis (two patients with type 1 von Willebrand disease, one
patient with immune thrombocytopenic purpura, and one patient
with mild factor VIl deficiency).

Conclusion: Various hemostasis disorders, especially von
Willebrand disease, could be detected in adolescents with heavy
menstrual bleeding.

Keywords: Abnormal uterine bleeding, coagulation disorders, von
Willebrand disease

Oz
Amagc: Bu calismada menstriel kanamasinda artis ile basvuran
ergen kizlarda edinsel ve kalitsal pihtilagma bozukluklarinin varliginin

arastinimasi amaclandi.

Gere¢ ve Yontem: Calismaya hastanemiz cocuk klinigine artmis
menstriel kanama nedeniyle basvuran 63 ergen kiz hasta (15,4+1,5 yil)
ile akut ve kronik bir hastaligi olmayan, son 14 gtin icinde herhangi bir
ilac kullanmayan, yas ve cinsiyetleri calisma grubu ile es olan 74 saglikli
ergen saglikl kontrol grubu (15,5+1,5 yil) olarak alindi. Calismaya dahil
edilen her olgu igin trombosit sayisi, tim bazal ve ileri pihtilasma

testleri, trombosit agregasyonu ve sekresyon testleri calisildi.

Bulgular: Bazal ve ileri pihtilasma testleri, trombosit agregasyon ve
sekresyontestleriincelendiginde agir menstriel kanamasi olan ¢alisma
grubu ile saglikli kontrol grubu arasinda anlamli fark bulunmadi. Ote
yandan agir menstriel kanamasi olan ¢alisma grubumuzda 4 (%6.3)
hastada hemostaz bozuklugu (iki hastada tip 1 von Willebrand
hastaligi, bir hasta imman trombositopenik purpura ve bir hastada
hafif faktor VIl eksikligi) saptandi.

Sonug: Agir menstriel kanamasi olan ergenlerde, basta von Willebrand
hastaligi olmak Gzere ¢esitli hemostaz bozukluklari saptanabilmektedir

Anahtar Kelimeler: Anormal uterin kanama, pihtilasma bozukluklari,
von Willebrand hastaligi
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INTRODUCTION

Abnormal uterine bleeding (AUB) is an important cause
of physical and psychological morbidity that reduces the
quality of life in women of all age groups. AUB is the most
common reason for gynecological hospital admissions in
the female adolescent age group.™ Amenorrhea, irregular
bleeding, intermenstrual bleeding, and excessive menstrual
bleeding are the current classifications of the International
Federation of Gynecology and Obstetrics (FIGO) in 2018. This
classification aimed to use a standard terminology when
describing abnormal bleeding. Heavy menstrual bleeding
instead of menorrhagia and intermenstrual bleeding instead
of metrorrhagia are used.” The most common clinical form
of AUB in adolescents is excessive and prolonged menstrual
bleeding. Undiagnosed patients with heavy menstrual
bleeding may present with anemia, impaired quality of life,
and even depression.?!

Menstrual cycle disorders in adolescents can be caused
by central, structural, gonadal, and systemic diseases.
M Anovulation (46%) is the most common cause among
adolescents admitted to the hospital due to menorrhagia
in the USA, followed by; hematological disorders (33%),
infections (11%) and chemotherapy (11%)."”! Coagulation
disorders affect 20%-30% of female adolescents with
hemoglobin levels below 10 g/dL, those who have heavy
bleeding during their first menstruation, and those who
have heavy bleeding that necessitates transfusion or
hospitalization.™ In female adolescents with coagulation
disorders, increased menstrual bleeding may be the first
reason for admission. The inability to perform detailed
coagulation tests in routine laboratories often leaves the
coagulation disorder in these patients undiagnosed. Studies
have emphasized that, it is difficult to diagnose hereditary
coagulation disorders that cause skin and mucosal bleeding,
and that the tests used in screening and diagnosis might be
not sensitive enough to detect mild coagulation disorders.”

Studies state that undiagnosed bleeding disorders may
underlie intense or prolonged menstrual cycles and that

these bleeding disorders should be investigated by clinicians.
[8,9]

This study aims to investigate the presence of acquired
and hereditary coagulation disorders by using coagulation
system and platelet function tests in adolescent girls
presenting with increased menstrual bleeding and to
compare hemostasis tests with healthy adolescent girls of
similar age group.

MATERIAL AND METHOD

Selection of Study the Groups

The “study group” included 63 adolescent female patients
who applied to the pediatric clinic of our hospital due to
increased menstrual bleeding. Girls with menstrual bleeding
for more than 21 days and/or longer than 7 days and/or

using more than 7 pads per day during menstruation were
included in this group. 74 healthy adolescent girls, who did
not have a chronic disease, did not have an acute infection
at the time of admission, did not use any medication in the
last 14 days, and were the same age as the patient group,
were included in the "control group""®' The chronological
age of the patient group with heavy menstrual bleeding
and the healthy control group, menstruation duration,
frequency, bleeding between normal cycles, number of
pads per day, previous bleeding history (e.g. bleeding from
the nose, gastrointestinal bleeding, abnormal ecchymosis
outside the usual places), history of drug use, hospitalization
due to anemia, blood transfusion history, chronic disease
history, family history of bleeding (heavy menstrual
bleeding, epistaxis, gastrointestinal bleeding, bleeding such
as abnormal ecchymosis outside the usual places) were
questioned. The researchers, talking to the patient, asked
her to fill out a questionnaire. The presence of gynecological
pathology was investigated by suprapubic pelvic ultrasound
and consultation at the obstetrics and gynecology clinic in
all patients with heavy menstrual bleeding.

Our study was accepted with the decision of our Hospital
Education and Coordination Board dated October 26, 2011,
and numbered 3639. Written consent was obtained from the
parents and adolescents included in the study.

Equipment and Laboratory Methods

Venous blood samples from the study group included in our
study and the healthy control group were taken from the
antecubital vein by applying mild venous stasis to the upper
arm between 8:00 and 10:00 in the morning after 12 hours
of fasting.

An automatic hemocytometer (LH-780, Beckman Coulter,
USA) calibrated daily was used for platelet count. For
coagulation tests, 4 ml of blood were taken into standard
tubes containing 0.5 ml (1 volume) of 0.109 M trisodium
citrate solution, centrifuged at 3000 rpm for 10 minutes,
and their plasmas were stored at -80°C until they were
studied. Coagulation tests were performed daily using
Stago STAR (Stago, France), and calibrated daily using kits,
each compatible with the instrument. With the help of these
instruments, plasma prothrombin time (PT), activated partial
thromboplastin time (aPTT), international normalized ratio
(INR), fibrinogen, thrombin time, factor (F) Il, FV, FVII, FVIII,
FIX, FX, FXI, FXII, von Willebrand factor (vWF), and ristocetin
cofactor were studied in each patient. The reference intervals
of the manufacturer were used for the reference intervals of
the coagulation tests.

For platelet aggregation and secretion tests, 4 ml of blood
were collected from the antecubital vein for each of two
standard tubes containing 0.5 ml (1 volume) of 0.109 M
trisodium citrate solution from the study and healthy
control groups. The tests were performed on the same day,
immediately after the blood was drawn, without waiting.
Platelet aggregation, secretion tests, and ristocetin cofactor
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tests were performed with a Chronolog Corporation
model 700 (USA) brand device using optical aggregometry
and lumiaaggregometry methods. In the study, collagen
was diluted to 2 pg/ml; epinephrine, 5 puM; adenosine
diphosphate, 5 uM; thrombin, one unit (30 pL); ristocetin,
1.25 mg/ml; and arachidonic acid at 0.5 pM concentrations
were used as agonists.

On a patient-by-patient basis, the pediatric hematology
specialist, the head of our hospital's hematology laboratory,
evaluated the results of all complete blood count, basal
coagulation tests, advanced coagulation tests, thrombocyte
aggregation, and platelet secretion tests. The diagnosis was
made by confirming the tests of the patients with defects in
hemostasis tests at least twice.

Statistical Analysis

Data analysis was done in the SPSS for Windows package
program (11.5). The Kolmogorov-Smirnov test was used
to determine whether continuous and discrete numerical
variables showed a normal distribution. Data were
presented as mean standard deviation or median (minimum-
maximum) for continuous and discrete numerical variables
and as several cases and percent for categorical variables.

The significance of the difference between the groups in
terms of mean values were investigated using the Student'
s t-test, and the significance of the difference in terms of
median values were investigated with the Mann-Whitney
U test. Categorical variables were evaluated with Pearson's
chi-squared or Fisher's exact test.

For P<0.05, the
significant.

results were considered statistically

RESULTS

The study group of [n=63, 12-18 years (15.4%+1.5 years)]
and control group [n=74, years (15.5£1.5 years) ] were in
the similar age group (p>0.05). Body weight (study group
54.5+8.9 kg and control group 53.4+9.8 kg, p=0.481), height
(study group 162.0+15.0 cm and control group 157.6 £7.5
kg, p=0.028) and body mass index (study group 21.3+3.4 kg/
m?2 and control group 21.5+3.4 kg/m?, p=0.403) of the two
groups were similar.

When the family history of bleeding was questioned, no
difference was found between the two groups (Table 1).
It was determined that 12.7% of the patients in the study
group were using medication and 75% of these were using
iron preparations for the treatment of iron deficiency
anemia. This rate was similar in the healthy control group
(p>0.05). There was no difference between the two groups
in terms of receiving anemia treatment, hospitalization
for anemia treatment, and blood transfusion(p>0.05).
When the duration, frequency, and bleeding intensity of
the menstruation in the study and control groups were
questioned, a statistically significant difference was found
(p<0.001) (Table 1).

Table 1. Comparison of the study group with heavy menstrual bleeding

and the control group in terms of clinical and menstrual characteristics

Variables Studygroup  Controlgroup
Bleeding history 3 (4.8%) 2 (%2.7) 0.661%
Drug use 8(12.7%) 9(%12.2) 0.9249
The drug used -
Oral contraceptive 2 (25.0%) 1(%11.1)
Iron 6 (75.0%) 8 (%88.9)
Anemia treatment 25 (39.7%) 23 (%31.1) 0.2939
Hosptalization 8 (12.7%) 6 (%8.1) 0.3779
Blood transfusion 6 (9.5%) 3 (%4.1) 0.301%
Painful menstruation 51 (81.0%) 43 (%58.1) 0.004
Use of analgesics 0.029
No 17 (33.3%) 24 (55.8%)
Yes 34 (66.7%) 19 (44.2%)
Menstrual frequency <0.001
More than 21 days 39 (61.9%) 5 (6.8%)
21-28 day 23 (36.5%) 48 (64.9%)
28-35 day 1(1.6%) 21 (28.4%)
Menstrual duration <0.001
3-4 day 3 (%4.8%) 25 (33.8%)
5-7 day 24 (%38.1%) 49 (66.2%)
>7 day 36 (%57.1%) -
Number of pads <0.001
1-3 1(1.6%) 48 (64.9%)
4-5 11 (17.5%) 26 (35.1%)
6-7 27 (42.9%) -
>7 24 (38.1%) =

1Student’s t-test, +Fisher’s definitive test, 1Pearson’s Ki-Kare test

The platelet count of the study group and the control
group had no difference (Table 2). However, a patient
with a platelet count of 83x10°/L in the study group was
followed up in the pediatric hematology department with
the diagnosis of immune thrombocytopenic purpura (Table
3). When the study group and the control group were
evaluated in terms of basal coagulation tests including aPTT,
fibrinogen, and thrombin time, no significant difference
was found. Although PT and INR variables were found to
be statistically higher in the control group, they were not
considered clinically significant. When the procoagulant
proteins FllI, FV, FVII, FVIII, FIX, FX, FXI and FXII, antiplasmin,
vWF, and ristocetin cofactor values in the study group and
the control group were compared, no significant difference
was found (Table 2). On the other hand, in the study group,
two patients were diagnosed with type 1 von Willebrand
disease, and one patient was diagnosed with mild factor VIII
deficiency (Table 3).
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Table 2. Comparison of the basal coagulation tests and procoagulant
protein tests results of the study group and the control group

Variables Study group  Control group  p
Platelet count (10°/L) 296+76.3 273+84.52 0.055t
Prothrombin time(sec) 13.18%+1.10 18.92+2.3 <0.001t
INR (ratio) 1.04+0.07 1.07+0.28 0.3831
fﬁfg‘;ﬁf)egpﬁas?if'ﬁm e (sed 29.93+3.58 31.15+449  0.002t
Fibrinogen (mg/dL) 299.35+58.6 298.68+57.6  0.946%
Thrombin time (sec) 16.03+0.90 16.16+1.23 0.211t
Fll (%) 82.69+17.74 83.70+45.73  0.224t
FV (%) 87.9+22.38 82.99+21.07  0.071t
FVII (%) 77.49+21.87 78.44+19.24  0.786%
FVIII (%) 157.84+116.75  156.6+85.13  0.276t1
FX (%) 81.54+18.9 80+15.49 0.595%
FXI (%) 99.86+36.52 95.86+26.34  0.604t
FXII (%) 89.24+30.60 93.17420.21  0.387%
Antiplasmin (%) 94+17.45 9257+16.75  0.396t
VWF (%) 111.36+33.07  109.94+38.59  0.820%
Ristocetin cofactor (sec) 97.10+40.44 93.78+37.47 0.527

Abbreviations: dL, deciliter; F, factor; mg, milligram; sec, second; vWF, von Willebrand factor. INR:
International normalized ratio, tMann Whitney U test, +Student’s t-test.

in terms of adenosine diphosphate, collagen, thrombin, and
ristocetin-stimulated platelet secretion results. (p>0.05).
The epinephrine-stimulated secretion values were found to
be statistically higher in the control group than in the study
group (p <0.001) (Table 4).

Table 4. Comparison of platelet aggregation and secretion test results

of study group and control group cases
Study group Control group Pt

Variables (n=63) (n=74)

ADP-agr (5 pM) (%) 76.7+18.47 80.31+£19.67  0.320
ADP-sek (nmol) 1.7240.98 1.7240.89 0.895
Kollajen-agr (2 pg/ml) (%) 80.84+19.55  80.69+21.11 0.957
Kollajen-sec (nmol) 0.89+0.96 0.98+0.78 0.22

Epinefrin-agr (5 pM) (%) 70.81+£23.74  75.65+20.34 0.322
Epinefrin-sec (nmol) 0.68+1.22 1.83+6.45 <0.001
Arachidonic acid-agr (0,5 uM) (%) 76.06+22.55  75.54+23.05 0.991
Arachidonic acid-sec (hmol) 1.40+1.03 1.23+0.75 0.256
Thrombin-agr (30 pL)(%) 95.44+18.81 88.06+37.19 0.036
Thrombin-sec (nmol) 0.36+0.45 0.58+0.78 0.637
Ristosetin-agr (1,25 mg/ml) (%) 86.52+20.9 85.91+£19.77 0.805
Ristosetin-sec (hmol) 0.08+0.28 0.05+0.15 0.056

Table 3. Clinical and laboratory features of four patients with

coagulation disorder in adolescent girls with heavy menstrual bleeding

ITP(1) VWD (2) WWD(3) .. cFin"'c'y .
Age (year) 15 14 14 15
Menstrual duration (day) >7 >7 >7 >7
Menstrual frequency 2;;8 21 mg:edt:;n moredt:;n 2l
Number of pads per day >7 >7 >7 >7
History of bleeding - - - -
Family history of bleeding - - - -
Anemia treatment + + + +
Family history of bleeding - + - +
Hb (g/dL) 10.6 12.4 10.6 10.5
Platelets (10°/L) 83 319 211 399
Ferritin (ng/mL) 4 8 3 2
PZ (sec) 14 13 15.3 12.5
INR (ratio) 1.1 0.96 1.2 0.9
aPTZ (sec) 34.5 38.9 34.6 27.5
FVIII (%) 89 39 38 35
VWEF (%) 78 37 27 90
Ristosetin cofactor (sec) 68 8 25 75

Abbreviations: dL, desiliter; F, factor; g, gram; Hb, hemoglobin; ITP, Idiopathic thrombocytopenic
purpura; mL, mililiter; ng, nanogram; sec, second; vWD, vonWillebrand Disease.

Comparing the platelet aggregation tests of the study group
and the control group, adenosine diphosphate (5 uM),
collagen (2 pg/ml), epinephrine (5 pM), arachidonic acid
(0.5 uM), ristocetin (1.25 mg) /dL) and stimulated platelet
aggregation results were not significantly different. Platelet
aggregation test stimulated with thrombin (30 pL) was
found to be higher in the study group than in the control
group (Table 4). When we compared the results of platelet
secretion tests and ristocetin cofactor tests of the study group
and the control group, no significant difference was found

Abbreviations: ADP, adenosine diphosphate; Agr, aggregation; mL, mililiter; mg; miligram;
tMann Whitney U test

DISCUSSION

Bleeding disorders are frequently encountered conditions
in adolescents presenting with heavy menstrual bleeding.
The underlying causes of bleeding disease in adolescents
presenting with this complaint are platelet function
disorders (2-44%), von Willebrand deficiency (5-36%) and
other factor deficiencies (such as Factor V, Factor VII, Factor
X1) (8-9%).'% Undiagnosed bleeding disorders may underlie
intense or prolonged menstrual cycles and that these
bleeding disorders should be investigated by clinicians.’®”
In the first step, hemodynamic evaluation of the adolescent
who presented with increased menstrual bleeding is
assessed. It is stated that, first-line coagulation tests
including PT, aPT, fibrinogen, together with hemogram,
ferritin and if the history is suggestive further tests such as
VWEF, ristocetin cofactor and antigen level, FVII-XIIl levels
should be performed.l'#3!

In these patients, excessive menstrual bleeding may be the
first presentation of the coagulation disorder. Studies have
reported that the frequency of coagulation disorders in
adolescent and adult women with increased and irregular
menstrual bleeding is between 17% and 50%, and von
Willebrand disease is the most common among these
disorders.'*'® The relationship between increased menstrual
bleeding and von Willebrand has been well known for a
long time. However, it may be overlooked when the patient
does not give a good history. It has been shown in various
studies that von Willebrand disease is detected at a high
rate in patients with increased menstrual bleeding." In a
study conducted with 99 patients with type 1 von Willebrand
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disease in 4 different hemophilia centers in the USA, it
was reported that 78% of the patients had prolonged and
heavy bleeding. In this study, it was reported that 71% of
the patients required medical treatment and 15% required
hysterectomy.” In a study including 30 female patients with
menometrorrhagia, the frequency of von Willebrand disease
was found to be 20%.1"'®'%! Similarly, the incidence was found
to be increased in the group of patients with heavy menstrual
bleeding in our study

The inability to perform detailed hemostasis tests in routine
laboratories often causes the coagulation disorder in these
patients to remain undiagnosed. Studies have emphasized
that it is difficult to diagnose hereditary coagulation disorders
that cause skin and mucosal bleeding, and that the tests used
in screening and diagnosis are not sensitive enough to detect
mild coagulation disorders.” Therefore, in our study, basal
and advanced coagulation tests, platelet aggregation, and
platelet secretion tests were measured for each patient by
using detailed hemostasis tests in adolescents with increased
menstrual bleeding. In this study, which we conducted using
detailed hemostasis tests, coagulation disorder was detected
in 4 (6.3%) patients out of 63, who presented with increased
menstrual bleeding. Two of the patients (3.2%) had type 1 von
Willebrand disease. Of the remaining 2 patients, one (1.6%)
had idiopathic thrombocytopenic purpura and the other had
mild FVIII deficiency (1.6%) Hemophilia A (FVIII deficiency),
and hemophilia B (FIX deficiency) are rare in women as they
are X-linked recessive diseases. However, prolonged bleeding
may occur in carrier women due to low FVIII and FIX levels.
These people are called symptomatic carriers. Factor levels
are usually between 6-35% and they can also be defined
as mild hemophilia. Excessive bleeding may occur during
menstruation or childbirth. The frequency of hemophilia
carriage in women with increased menstrual bleeding is 1-4%.
20l However, there was no study in the literature reporting the
rate of hemophilia carriage in adolescent girls. In our study,
FVIII deficiency carrier found in one of the 63 patients in our
study group with complaints.

While platelet aggregation tests were performed on all
adolescents included in the study, collagen, ristocetin,
thrombin, arachidonic acid, adenosine diphosphate, and
epinephrine were used as agonists. When platelet function
tests were compared for both groups, the thrombin (30
pL)-stimulated platelet aggregation test was found to be
higher in the study group with heavy menstrual bleeding,
and epinephrine-stimulated secretion values from platelet
secretion tests were found to be statistically higher in the
control group, but these results were not accepted as clinically
significant. There is limited information in the literature about
platelet function tests in patients with heavy menstrual
bleeding. In a large-scale study including 2200 patients with
heavy menstrual bleeding, congenital bleeding disorders
were found in 337 patients, and it was shown that most of
them (83.9%) had platelet dysfunction, and FVII, FX, FXIl, and
FXIIl were detected in only one patient each.?

CONCLUSION

Undiagnosed bleeding disorders may underlie intense or
prolonged menstrual cycles. All patients presenting with the
complaint of menometrorrhagia should be evaluated with a
through history of family and personal coagulation disorders.
We believe that screening tests may show great variability
in patients with mild coagulation disorders, von Willebrand
disease should be investigated, particularly, basal screening
tests might not be sufficient for diagnosis, coagulation
disorders may be detected in advanced hemostasis tests even
though the screening tests are normal.
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Abstract

Aim: The aim of this study is to evaluate the relationship between the
occupational risk perceptions of nursing students, the factors affecting
their occupational risk perceptions and occupational accidents.

Material and Method: Study was carried out with 728 nursing
students in six universities. The data were collected using “Data
Gathering Form” prepared by researchers and “Occupational Risk
Perception Scale (ORPS)".

Results: The mean age was 20.8+1.65 (min.18-max.35) years and
the majority (82.0%) of the participants were females. 65.1% of the
students defined their clinical practice areas as high risk. 30.6% of
the students (n=223) stated that they encountered an occupational
accident during their clinical practice. ORPS score was significantly
higher in women, health vocational high school graduates, students
with previos occupational health and safety training and students
those who encountered occupational accidents before (p <0.05). The
ORPS scores of the students included in the study were found to be
high (71.8+11.27; min.17-max.85).

Conclusions: ORPS score was found to be affected by gender, health
vocational high school graduation, occupational health and safety
training, and previous occupational accidents. It was determined that
the most important factor affecting the occupational risk perceptions
of nursing students was occupational accident during clinical practice.

Keywords: Occupational risk perception, nursing students,
occupational accident

Oz
Amag: Bu calismanin amaci, hemsirelik 6grencilerinin mesleki risk

algilari, meslekirisk algilarint etkileyen faktorler ile mesleki kazalar ile
arasindaki iliskinin degerlendirilmesidir.

Gereg ve Yontem: Calisma alti Universitede 728 hemysirelik 6grencisi
ile gerceklestirildi. Veriler, arastirmacilar tarafindan hazirlanan “Veri
Toplama Formu” ve “Mesleki Risk Algisi Olcegi (MRAO)” kullanilarak
toplanmistir.

Bulgular: Ortalama yas 20,8+1,65 (en az 18-en fazla 35) yil olup,
katihmailarin cogunlugu (%82,0) kadindi. Ogrencilerin %65,1'1 klinik
uygulama alanlarini yiksek riskli olarak tanimladi. Ogrencilerin
%30,6's1 (n=223) klinik uygulamalari esnasinda mesleki kaza ile
karsilastigini belirtti. MRAO puani kadinlarda, saglhk meslek lisesi
mezunlarinda, daha once is sagligr ve guvenligi egitimi almis
ogrencilerde ve daha 6nce mesleki kaza gecirmis dgrencilerde
anlaml olarak daha yuksekti (p<0.05). Arastirmaya dahil edilen
ogrencilerin MRAO puanlari ylksek bulundu (71,8+11,27; en az 17-
en ¢ok 85).

Sonug: MRAO puaninin cinsiyet, saglik meslek lisesi mezuniyeti,
is saghgl ve guvenligi egitimi ve gecirilmis mesleki kazalardan
etkilendigi bulundu. Hemsirelik 6grencilerinin mesleki risk algilarimni
etkileyen en 6nemli faktortn klinik uygulamalar sirasinda mesleki
kaza yasama oldugu saptand.

Anahtar Kelimeler: Mesleki risk algisi, hemsirelik 6grencileri,
mesleki kaza
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INTRODUCTION

Due to multidimensional and complex business processes,
intensive use of technological devices, high workload and
working hours, healthcare services possess high probability
of exposure to occupational accidents and diseases for
employees."* Therefore, the World Health Organization
emphasizes that the healthcare sector has the top priority
in terms of occupational risk prevention.® The healthcare
services are covered in "Very Dangerous Jobs" according to
"Hazard Classes List Relating Work Health and Safety"."

Nurses comprise the largest single component of healthcare
professionals and face occupational risks during their
practices.”® In recent years attention has been paid to the
occupational risks and accidents of nurses.”! International
Council of Nurses (ICN) announced the themes of the
nurses week in 2016 as “Positive Work Environments, Quality
Workplaces=Quality Patient Care” to draw attention to a safe
working environment.”? The American National Institute
for Occupational Safety and Health has reported different
hazard and risks."" These risks may be encounterd as; physical,
biological, chemical, psycho-social or ergonomic risks.!'#

Clinical practice constitute a large and important part
of nursing education. Nursing students encounter all
occupational risks during their education that nurses
may be exposed to.2*'"! However, students do not have
the same awareness, experience and knowledge about
dealing with this situation. This makes students more
prone to occupational risks. Occupational risks by leading
to accidents and diseases can adversely affect the health
of nursing students and can cause serious injuries.®'
Therefore, students are expected to be aware of these risks
in order to be aware of occupational accidents or diseases
and take precautions.['?

Risk perception is defined as "individual's personal
judgments about the severity and nature of the risk"
and many factors affect this."! It is important for the
individual to perceive the conditions he/she is in as a risk
for himself/herself, to take precautions and to develop
rational interventions.®'? Studies in the literature focus on
evaluating occupational accidents that nursing students
encounter during clinical practice. However, studies on
nursing students' perception of occupational risk are limited.
0 This study was aimed to evaluate the occupational risk
perception of nursing students and the factors affecting it
and their association with occupational accidents.

Research Questions:

1.What is the level of perception of occupational risks that
nursing students may encounter in clinical practice?

2.What are the factors affecting occupational risk perception
in nursing students?

3.Is there an association between nursing students'
perception of occupational risks and the factors affecting
this with occupational accident?

MATERIAL AND METHOD

Study Design

This study was conducted in a descriptive, cross-sectional and
multicenter design.

Population

The study was conducted in autumn semester of 2020-2021
academic year (October-December). Study was carried out in
six universities in Turkey. The population was composed of all
the students (n=1135) in these universities and 728 students
were included in the study. The study was conducted using
an online questionnaire through Google survey. Participants
who accepted the study were able to see the survey
questions. Nursing students in the 2", 3@ and 4™ years who
have been in clinical practice and agreed to participate in the
study were included in the study. One hundred and twenty-
one students who declined to participate in the study and
first-year students (n=286) who have not been in clinical
practice were excluded from the study.

Research Tools

» Data Gathering Form: Data gathering form was designed
by conducting a comprehensive literature '3 search and
included 16 questions. In addition to the socio-demographic
characteristics, the data gathering form inquired about
knowledge, attitude about occupational safety and
incidence of occupational accidents among nursing
students. In this form, socio-demographic information
such as age, gender, class of students, previous education
about occupational risks (attending any occupational safety
related courses), experience of occupational accidents and
which situations are considered as occupational risks (the
part focused on the knowledge about occupational risks,
which included physical, biological, chemical, psycho-
socical and ergonomic risks) are evaluated.

Occupational Risk Perception Scale: Occupational risk
perception scale (ORPS), was developed by Aksoy & Pasli
Gurdogan (2016) to determine nursing students' perceptions
of occupational risks encountered in clinical practice. This
scale consists of 17 questions with 5-point Likert-type scale.
There are three sub-dimensions in the scale. The first sub-
dimension includes items that evaluate students' perceptions
of psychological and ergonomic risks, the second sub-
dimension to evaluate risks originating from individuals
and institutions, and the third sub-dimension to evaluate
the perceptions of risks about physical environment. The
lowest score that can be obtained from the scale is 17, and
the highest score is 85. The increase in the score on the scale
indicates that the occupational risks are perceived as high
risk by the students and the awareness is high. As the score
decreases, the risk perception and awareness also decrease. In
statistical analysis (Cronbach alpha value a=0.826, Spearman
value S=0.730 and Guttman value G=0.777) the internal
consistency reliability of the scale was found to be high. In
this study, Cronbach alpha value was found to be 0.857.
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Ethical Considerations

All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of Helsinki.
Scale permission and appropriate institutional permissions
were obtained from the universities where the study was
planned. The study was carried out with the permission of
Istanbul Kiltiir University Institutional Review Board (Date:
20.05.2020, Decision No: 2020.36). The participants were
assured that their responses would remain anonymous and
confidential.

Data Collection and Statistical Analyses

A self-administered questionnaire was offered to 1135
nursing students at six univesity. 728 students participated
in this study and signed an online informed consent form
before collecting data. This study was conducted using an
online questionnaire through Google survey.

Continuous variables are expressed as means+SD, and
categorical variables are expressed as percentages. Baseline
clinical and demographic characteristics of the groups were
compared with chi-square or Fisher exact test for categorical
data, independent t-test and one-way analysis of variance
(ANOVA) for continuous variables. For all tests, two-sided
P values <0.05 were considered as significant. Statistical
analysis was performed using the Statistical Package for the
Social Sciences (SPSS) version 20.0 for Windows (SPSS Inc,
Chicago, lllinois, USA).

RESULTS

The mean age was 20.8+1.65 (min.18-max.35) years and the
majority (99.2%) of the participants (n=728) were under 25
years old. Of the all participants 82.0% were females and
81.3% of them graduated from a high school other than
health vocational high school. 35% (n=255) of the students
participating in the study were in second grade, 34.6%
(n=252) were in third grade, and 30.4% (n=221) were in
fourth grade.

77.7% of the students stated that they received education
on professional risks in the content of the courses in
undergraduate education and 72.6% of these students
believed that the education was sufficient. Also, 79.7% of
the all students received Occupational Health and Safety
(OHS) training. Clinical practice areas were defined as high
risk areas by the 65.1% of the students. Number of the
students encountered any health threatening occupational
accidents in clinical practice was 223 (30.6%). The most
common occupational accidents were reported as needle-
stick and sharp tool injuries (23.4%), contact with blood or
body fluids (5.8%), and fall-slip-injury (0.7%). The minorty
of participants (9.2%) had not been vaccinated (Hepatitis B)
before beginning to clinical practice (Table 1).

Table 1. Knowledge, attitude about occupational safety and incidence

of occupational accidents among nursing student

N %
Have you received training on occupational risks in your undergradute
courses?

Yes 566 77.7

No 162 223
If you have received training, to what extent do you think you are informed?

Sufficient 411 72.6

insufficient 155 27.4
Have you received OHS training?

Yes 580 79.7

No 148 20.3
Have you had Hepatitis B vaccine before clinical practice?

Yes 466 64.0

No 67 9.2

Not required (Hepatitispatient / carrier / immune) 195 26.8
In your opinion, what is the risk level of the clinical practice area?

Low risk 28 39

intermediate risk 226 31.0

High risk 474 65.1

Do you think that the personal protectective equipments (gloves, masks,
aprons, goggles, etc.) you need during the applications are provided at a
sufficient level?

Yes 231 31.7
No 136 18.7
Partially 361 49.6

Have you encountered an occupational accident that will threaten your
health in clinical practice?

Yes 223 30.6
No 505 69.4
Which occupational accident have you encountered?
Needle-stick and sharp tool injuries 170 234
Fall-slip-injury 5 0.7
Contact with blood or body fluids 42 5.8
Chemotherapeutic agent or exposure to radiation 3 0.4
Other 3 0.4
Does violence in health (physical or verbal) pose an occupational risk to you?
Yes 703 96.6
No 25 34

*OHS: Occupational Health and Safety

Occupational risk perception of the students was evaluated
by using ORPS scores. Mean psychological and ergonomic
risks (first sub-dimension) perception score was 31.6£5.16
(min.7-max.35), personal and institution-based risks (second
sub-dimension) perception score was 21.3+£3.65 (min.5-
max. 25) and physical environment related risks (third sub-
dimension) perception score was 18.843.82 (min.5-max.25).
The mean total perception score of the participants from the
ORPS was 71.8+11.27 (min.17-max.85).

Occupational risk perception was significantly higher in
women, health vocational high school graduates, students with
previos OHS training and students those who encountered
occupational accidents before (p <0.05) (Table 2). Factors
such as, age, gender, grade, graduation from health vocational
high school, receiving courses related to occupational risks in
undergraduate education and receiving OHS training were
significantly associated with encountering an occupational
accident during clinical practice (p <0.05) (Table 3).
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Tablo 2. Mean Occupational Risk Perception Scale scores of nursing students according to demographic and educational characteristics

X First domain Second domain Third domain Whole scale
Variables
mean p mean p mean p mean p
Age (yr)
18-21yr 31.5£5.0 21.2+3.5 18.8+3.8 71.5+£10.8
0.45 0.09 0.28 0.20
22 yr and over 31.8+£5.7 21.7+3.9 19.1£3.9 72.7+12.4
Gender
Female 32.0+4.9 21.6+3.5 19.0+3.8 72.6+10.9
0.001* 0.001* 0.06 0.001*
Male 29.8+5.8 20.0+3.9 18.31+4.0 68.1£12.4
Grade
Second 31.2+5.0 21.2+34 18.8+3.9 71.3+10.7
Third 31.5£5.1 Qi 21.0£3.7 0.06 18.9+3.8 0.95 71.4+11.4 0.26
Fourth 322454 ’ 21.8+3.8 18.9+3.7 72.8+11.7
Schoool of Graduation
Vacotional high school of health 32.7+3.7 22.0£3.0 19.1+£3.8 73.449.1
0.008* 0.006* 0.38 0.02*
High school 31.4+5.4 21.1£3.8 18.8+3.8 71.3£11.7
Occupational safety education in nursing curriculum
Yes 31.6+5.3 21.3+3.7 18.7+£4.0 71.6x11.6
0.71 0.81 0.01* 0.54
No 31.5+4.7 21.2+34 19.5+£3.3 72.2+10.2
OHS training
Yes 31.8+5.1 21.4+3.6 19.0+3.8 72.3+11.7
0.03* 0.02* 0.008* 0.00*
No 30.8+5.2 20.7+3.6 18.1£4.0 69.6+11.3
Occupational accidents
Yes 324+4.6 21.7£3.5 19.4+£3.7 73.5£10.6
0.004* 0.02* 0.01* 0.005*
No 31.2+5.3 21.1+3.7 18.6+3.8 71.0£11.5

*OHS: Occupational Health and Safety

Tablo 3. Occupational accident status of nursing students according to DISCUSSION

Clinical practices constitute major part of the nursing
education at nursing schools in Turkey. In order to develope

demographic and educational characteristics

Occupational accident

s bz P professional skills of students in nursing application,
n % n % they rotate through different clinics according to their

Age (yr) vocational courses during their education. For these
18-21 yr 152 282 387 718 001+ clinical courses, students attend formal clinical practice in
22 yrand over 71 376 118 624 different clinics/areas of hospitals one to three days a week

it (it may vary from one university to another). Academicians
Female 193 323 404 677 and supervisor nurses accompany the students during
Vel S 0 il 0.03% their clinical practices. However, students are more likely

to be exposed to occupational risks in clinical practice due

Slecs to reasons like high number of students, the distribution of
Siegonelyi St B ) the students to different inpatient and outpatient clinics of
Third yr 79 313 173 687 0001  the hospital and the workload of the supervisor nurses, etc.
Fourth yr 104  47.1 117 529 [2,10,14]

School of Graduation Failure to perceive, underestimate or ignore clinical risks
Vacotional high school of health 56 412 80 588 0003+  €an lead to an increase in students' vulnarability to these
High school 167 282 425 718 accidents."" Although there are studies on occupational

Occupational safety education in nursing curriculum accidents that nursing students are exposed to, studies
Yes 187 330 379 67.0 evaluating occupational risk perception and the factors
No 36 222 26 778 2003 affecting this are limited. In this study we aimed to evaluate

OHS training the occupational risk perception of nursing students

and the factors affecting it and their association with
Yes 199 343 381 657 . .
0.000* occupational accidents.
No 24 162 124 838

*OHS: Occupational Health and Safety
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Mean age of the students participating in the study was
20.8+1.65 (min.18-max.35) and the vast majority of them
were women. The number of second year, third year and
fourth year students in the study were found to be close
to each other. Mean perception score of women was found
to be high but also their occupational accident rate was
statistically significantly higher compared to men (p <0.05).
The sample of the study was similar to other studies in the
literature conducted in Turkey.?'%'2 The high number of
females in the study sample was associated with having a
high proportion of female students in the nursing schools
in Turkey.

A hazard or risk can be perceived differently by different
people and groups. Risk perception to some extent
determines our behavior and as a result affects our attitude
and behavior towards these risks.""'® While some people
take no risks other than acceptable ones, some people
tend to take risks that could jeopardize their safety.
The majority of the students in the study stated that they
considered clinical practice areas as high risk areas. At
the same time ORPS of the students (71.8+11.27) were
higher than the average. It is thought that this is due to
the fact that majority of the students have the opportunity
to experience clinical practice and education about
occupational risks. The total scale score of the students
in Aksoy & Pasli Gurdogan's (2016) study was found to be
71.68%£6.91. This result seems to be in parallel with the
result of our study.

In some studies conducted with nurses and the other
healthcare professionals, it has been shown that risk
perception affects attitude at work.®' In the study
conducted by Cheah et al. (2016), the occupational risk
perception of nurses was found to be low. In the study of
Yesilgul et al.,, (2018) it was emphasized that nurses were
still experiencing preventable health problems, although
they knew about occupational risky situations. Although
the mean total score (71.8+11.27) of the students in
our study from the ORPS was higher than the average
(meaning higher perception), rate of having occupational
accidents was still high. In addition, 49.6% of the students
thought that the supply of the protective equipments
needed during clinical practices were "partially" sufficient.
This result showed that nursing students were unsuccessful
to transform their perception and awareness into behavior.
In addition, number of those who think that the protective
equipments needed in clinical practices were sufficient
was low. It is important to have the opportunity of access
to protective equipment to avoid occupational risks.
Therefore, the increase in occupational accidents may have
been due to safety deficiencies in clinical practices.

The security measures for the workers in hospitals and
other health institutions in Turkey are reported to be
inadequate. In addition, the risks encountered in the health
sector may vary depending on the job itself and the unit
of work.'? When the literature about nursing students is

examined, it is noteworthy that there are important safety
deficiencies in clinical practices.>'®" OHS training has an
important place in recognizing and avoiding clinical risks.
681 |t is observed that occupational accident risk is higher
in people who have not received OHS training before.
M OHS trainings are compulsory for the students with
acceptance to the internships in the workplaces within
the scope of employee safety in Turkey (Occupational
Health and Safety Law No. 6331). Also, employees cannot
be started to work without health certificates. It was
found that most of the students in the study received OHS
training. It was determined that there was a statistically
significant difference between the scores of the ORPS
sub-dimension and the total score of the students who
received OHS training. These results showed that the
perceptions of psychological and ergonomic risks, personal
and institutional risks and risks related to physical space
were significantly higher among students who received
OHS training. But the rate of occupational accidents was
found to be significantly (p <0.001) higher in students who
received OHS training compared to those who did not.
According to this result; in addition to the adequacy of the
OHS training received by students and its effect on raising
awareness, raises the question is whether it is sufficient to
protect students against occupational risks.

In the literature, there are different studies evaluating
the knowledge and attitudes of nursing students about
occupational risks and mostly students' level of knowledge
is high.B21¢18 Almost all of the students in Eyi & Eyi's (2020)
study (n=140) stated that they had knowledge about OHS,
but it was revealed that the knowledge and awareness of
the students about occupational risks was very low. Nursing
students during undergraduate training receives education
against professional risks in the content of various courses
in Turkey. While 77.7% of the students in this study stated
that they received education on professional risks in the
content of the courses in undergraduate education, 72.6%
of these students had found this education sufficient. It
was found that students who received education about
occupational risks in undergraduate education had more
occupational accidents compared to students who did not
receive education (p=0.003). Students' perception of risks
related to physical space was significantly higher, but there
was no significant difference in the other sub-dimension
and in the total score of the scale. According to these
results, it seemed that the education given in the courses
included in undergraduate education did not have an
effect on occupational risk perception and is insufficient in
preventing occupational accidents. This may be due to the
limited time allocated for risks in vocational courses and
the limitation of subject content.

Perception score of the students in the study regarding
psychological and ergonomic risks (first sub-dimension)
was 31,6+5,16 (min.7-max.35), perception score regarding
risks originating from person and institution (second
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sub-dimension) was 21,3+3.65 (min.5-max.25) and the
perception score regarding the risks related to physical
space (third sub-dimension) was 18.8+3.82 (min.5-max.25).
Students with OHS training and occupational accident
experience found to have significantly higher scores in all
sub-dimensions. Perception scores regarding psychological
and ergonomic risks and personal and institutional risks
were found to be significantly higher among women and
those who graduated from health vocational high school.
Results of the study are in parallel with the study of Aksoy
& Pasli Gurdogan (2016). These results might be due to
the small number of male students included in the study
and to the knowledge level of the students level and
personal values and perspectives. There was no significant
difference across the students' grades and scale scores.
The perception score of the students those who received
courses on occupational risks in undergraduate education
regarding risks related to physical space was found to be
significantly high.

Attitude at work is influenced by years of experience
and even individual experience."" Porras-Povedano
et al., (2014) concluded that nurses generally tend to
underestimate occupational risks. In addition, researchers
state that individuals tend to rely on their risk assessments
and personal experiences. It is also known that as the
professional knowledge level of the students increases,
they practice more than before. Occupational exposure
increases even more towards upper classes. Studies show
that students perform risky practices mostly in upper
classes. In addition, it has been shown that there is a
relationship between the amount of invasive procedures
performed and the perceived risk.>'" Nabil Attia et al,
(2018) reported in his study that second graders had more
occupational accidents. In the study by Eyi & Eyi (2020)
on second and third grade students, it was found that the
second grade students were injured more. This situation is
explained by the more frequent occurrence of occupational
accidents in surgical clinics during surgery course in
the second year, where percutaneous interventions are
common. In this study, 4th grade students had more
occupational accidents (p=0.001). As the students
approach to graduation their knowledge and the area of
and clinical practice increases. We believe that as the time
spent in the clinic increases, the number of exposure to
occupational risk increases cumulatively.

Both the total and all the sub-dimension scores of the
ORPS scores of the students who had an occupational
accident were found to be statistically significantly higher.
In addition, no statistical difference was found across the
grade in terms of mean perception scores of the students.
These results suggest that encountering an occupational
accident that may threaten the health of students during
the clinical practices increases their perception and
awareness about occupational risk factors.

A limitation of this study is that this is a survey and as such
is prone to selection bias.

CONCLUSION

Occupational risk perception was found to be affected by
gender, health vocational high school graduation, OHS
training, and previous occupational accidents. Experiencing
occupational accident during clinical practices was found to
be the most striking factor in nursing students' perception
of occupational risk. In order to increase the perception and
awareness of the occupational risks that nursing students
may encounter during clinical practices, occupational
risks education should be included in the curriculum of
all nursing schools that provide undergraduate education
and occupational risk perceptions should be periodically

evaluated before clinical practice and throughout
undergraduate education.
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Abstract

Aim: In ingrown toenail, classifications and the treatment approaches
according to staging has been clearly reported in the literature. However,
there are not enough data about the selection of the appropriate surgical
technique according to the stage. In this study, we compared two different
surgical techniques in patients with Heifetz stage 2 and 3 in means of
surgical results, recovery time, patient comfort and cosmetics.

Material and Method: Between January 2019 and January 21, patients who
applied with the complaint of ingrown toenails who were treated with two
mentioned surgical techniques in two centers with at least 1 year follow-
up were included. The patients were evaluated preoperatively in means of
the Heifetz classification. In group 1 (n:54) matrix excising Winograd and
in group 2 (n:51) matrix preserving Vandenbos techniques were used.
Postoperative recovery time, complication rates, functional and cosmetic
patient satisfaction were evaluated in tall cases.

Results: 105 cases of ingrown toenails treated surgically were included in
the study. 62 (59%) cases were Heifetz stage 2, 43 (41%) cases were Heifetz
stage 3. No statistically significant difference was found between Heifetz
stage 2 and stage 3, regardless of surgical technique, in complication,
recurrence, patient functional/cosmetic satisfaction rates, and recovery
time. In overall analysis regardless of Heifetz staging, recovery time was
shorter with Winograd method (p:0.0001), complication and recurrence
rates were lower with Vandenbos method (p:0.0001), and VAS cosmetic
satisfaction was higher in Vandenbos (p:0.002).

Conclusion: Winograd and Vandenbos in Heifitz stages 2 and 3 have low
complication rates and high patient satisfaction. Earlier healing could be
achieved with the Winograd technique, while low complication/recurrence
rates and high cosmetic satisfaction could be achieved with the Vandenbos
technique. Early recovery/high cosmetic expectation should be considered
instead of Heifetz staging in determining the surgical technique.

Keywords: Ingrown toenail, Heifetz, Vandenbos, Winograd

Oz

Amag: Tirnak batmasinda evrelemeye gore siniflandirmalar ve tedavi
yaklasimlari literattrde net olarak bildirilmistir. Ancak evreye gére uygun cerrahi
teknigin secimi konusunda yeterli veri bulunmamaktadir. Bu calismada Heifetz
evre 2 ve 3 olan hastalarda iki farkli cerrahi teknigi cerrahi sonuglar, iyilesme
sliresi, hasta konforu ve kozmetik agisindan karsilastirdik.

Gereg ve Yontem: Ocak 2019-21 Ocak tarihleri arasinda tirnak batmasi sikayeti
ile basvuran ve iki merkezde en az 1 yil takipli olarak bahsedilen iki cerrahi
teknikle tedavi edilen hastalar dahil edildi. Hastalar ameliyat dncesi Heifetz
siniflamasina gore degerlendirildi. Grup 1'de (n:54) Winograd matriks eksizyonu,
grup 2'de (n:51) matriks koruyucu Vandenbos teknikleri kullanildi. Bu olgularda
ameliyat sonrasi iyilesme stresi, komplikasyon oranlari, fonksiyonel ve kozmetik
hasta memnuniyeti degerlendirildi.

Bulgular: Calismaya cerrahi olarak tedavi edilen 105 tirnak batmasi olgusu
dahil edildi. 62 (%59) olgu Heifetz evre 2, 43 (%41) olgu Heifetz evre 3 idi.
Heifetz evre 2 ile evre 3 arasinda cerrahi teknik, komplikasyon, niiks, hasta
fonksiyonel/kozmetik acisindan istatistiksel olarak anlamli fark bulunmadi.
Memnuniyet oranlari ve iyilesme stresi genel analizde Heifetz evrelemesinden
bagimsiz olarak Winograd yontemi ile iyilesme siresi daha kisaydi (p:0.0001),
Vandenbos yontemi ile komplikasyon ve niks oranlart daha dustiktd (p:0.0001),
Vandenbos'ta VAS kozmetik memnuniyeti daha yuksekti (p:0.002).

Sonug: Heifitz evre 2 ve 3'teki Winograd ve Vandenbos dustk komplikasyon
oranlarina ve ylksek hasta memnuniyetine sahiptir. Winograd teknigi ile daha
erken iyilesme saglanirken, Vandenbos teknigi ile distk komplikasyon/ntiks
oranlari ve yuksek kozmetik memnuniyet saglanabilmektedir. Cerrahi teknigin
belirlenmesinde Heifetz evrelemesi yerine erken iyilesme/yiiksek kozmetik
beklenti g6z 6ntinde bulundurulmalidir.

Anahtar Kelimeler: Tirnak batmasi, Heifetz, Vandenbos, Winograd
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INTRODUCTION

Ingrown toenail is a painful and unpleasant condition that often
occursin adolescents and young adults. The Heifetz classification
is used for staging ingrown toenail."? Heifetz stage 1 is the
inflammation stage, there is mild swelling and redness in the
nail bed. Conservative treatment is usually enough in this stage
but in Heifetz stage 2, there is acute infection and suppuration.
The nail bed protrudes above the nail plate. In Heifetz stage
3, there is chronic nail bed hypertrophy and a granulation
tissue forms on the nail plate. If there is no improvement with
conservative treatment in Heifetz stages 2 and 3, surgical
treatment is required. Nail bed surgery can be broadly divided
into two topics. In the first, the nail matrix is excised, and in the
second, the nail matrix is preserved. The Winograd technique
is the most commonly used method of nail matrix excision. In
this technique, the matrix is partially excised.® One of the most
commonly used surgical methods that preserve the nail bed
is the Vandenbos technique. In this technique, a wide elliptical
excision of the paronychium is performed.” In this study, we
compared the results of two different surgical techniques used
in Heifetz stage 2 and stage 3 patients. There are publications in
the literature comparing Vandenbos and Winograd techniques.
However, there was no comparative publication based on
staging according to our knowledge. In this study, we compared
the results of Vandenbos and Winograde techniques in Heifetz
stage 2 and stage 3 patients.

MATERIAL AND METHOD

After the approval of ethics committee (approval number:
2021/200, approval date: 29.09.2021), Heifetz classification
was used for preoperative staging. Patients with Heifetz
stages 2 and 3 who did not respond to conservative treatment
were included. Traumatic, relapsed, deformed, diabetic nails
were excluded. All patients had a follow-up period for at
least 12 months. In our study105 cases with Heifetz stage 2
and 3 between January 2019 and January 21 were evaluated.
Patients were surgically treated with either Winograd or
Vandenbos techniques randomly. The results were evaluated
in retrospective manner. All patients were informed before
surgery and an ethical committee approval was obtained. The
recurrence rate, complication rate, and recovery time of all
patients were recorded. Recovery status/duration was based
on duration after surgery that patient was able to wear shoe.
Recovery duration, complications, recurrences, functional
and cosmetic patient satisfaction rates of Vandenbos and
Winograd methods were statistically analyzed. We decided
on the recurrence situation in the following cases; recurrent
ingrown toenails, spicule formation, and recurrence of initial
symptoms (pain, erythema). A visual analog score (VAS) was
used postoperatively to evaluate the functional and cosmetic
satisfaction of the patients. The relationship between
the persistence of pain, difficulty in wearing shoes and
dissatisfaction were analyzed. All surgeries were performed
by two experienced orthopedic surgeons.

Surgical Technique

Chapeski technique was used for Vandenbos procedure.
A first generation cephalosporin was administered to all
patients 30 minutes before the operation for infection
prophylaxis. A digital block was performed at the base of the
toe with 2 % prilocaine, and a tourniquet (eg, the finger of a
surgical glove was used as a tourniquet) was wrapped tightly
around the toe. Surgical area was cleaned with an iodine
wash. A 5 mm incision was made proximally from the base
of the nail, about 3 mm from the edge (leaving the nail bed
intact). The incision has been extended toward the side of
the toe in an elliptical sweep and finished under the tip of the
nail, still keept at least 3 mm from the edge. All skin tissue at
the edge of the nail was removed. An adequate excision was
performed in each patient that left a soft tissue deficiency
of about 1.5 x 3 cm. A portion of the lateral aspect of the
distal phalanx was exposed if necessary. After the tourniquet
removal external pressure was applied for at least 3 minutes
and then the whole area was cauterized extensively. A tight
dressing was applied with Coban bandage for 15 minutes to
reduce postoperative bleeding. The foot was held high in the
observation room, and then the bandage was loosened and
a soft dressing was applied. Shoes were not allowed until the
wound was completely healed and antibiotic prophylaxis was
applied for 5 days after the procedure. Patients were advised
for 2-week follow-ups to ensure adequate healing and proper
care of the wound. After 4 to 6 weeks, skin covering the nail
was considered healing (Figure 1).

Figure 1. 15 years old man, bilateral Heifitz stage 3 ingrown toenails treated
with Vandenbos method. Patient has a staisfactory result.

Winograde procedure; all cases were performed under
digital block anesthesia (2% prilocaine solution) with finger
tourniquet. Wedge excision was performed from the lateral
or medial corner, covering one-fourth of the entire nail.
This incision was advanced 5 mm into the eponychium. The
quarter part of the nail and the germinal matrix were excised.
Curettage was performed on the excised part of the nail
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bed so that no nail matrix remained. After the hypertrophic
granulation tissue was excised with a scalpel, the lateral
nail fold was sutured to the nail plate with 2-0 prolene
(Eticon, Division of Johnson & Johnson, Sommerville, NJ).
Soft dressing and oral antibiotic prophylaxis for 5 days were
applied in all cases. Dressing was repeated every 3 days and
they were terminated after the sutures were removed on the
10th day. It was recommended not to wear shoes until wound
healing was complete. Patients were followed weekly in the
first month after the sutures were removed (Figure 2).

Min-Max Median Med.tsd/n-%

Age 8.0-57.0 16.0 18.2+7.2
< 18 Years old 62  59.0%
18 Years old
> 18 Years old 43 41.0%
Female 49  46.7%
Gender
Male 56  53.3%
) Right 48  457%
Side
Left 57 543%
. Il 62  59.0%
Heifetz Stage
1] 43 41.0%
L Yes 93  88.6%
Complication
No 12 11.4%
Recurrence 6 50.0%
Local Infection 3 25.0%
o Spicule Formation 2 16.7%
%‘,’g‘;p"cam” Bleeding 1 83%
Residual Pain 1 8.3%
Numbness 1 8,3%
Yes 99  94.3%
Recurrence
No 6 5.7%
Revidien Winograd 4 66.7%
Surgery Vanderbos 1 16.7%
Technique Winograd Re-revision 1 16.7%
Healing Time 7.0-32.0 15.0 15.6+5.5
VAS Functional Patient Satisfaction 7.0-10.0 10.0 9.8+0.7
VAS Cosmetic Patient Satisfaction 5.0-10.0 10.0 9.0+1.4

Figure 2. 14 years old man, left Heifetz stage 3 and left Heifetz stage 2 ingrown
toenail treated with Winograd method. Patient has a satisfactory result.

Statistical Method

In the descriptive statistics of the data; mean, standard
deviation, median minimum, maximum, frequency and ratio
values were used. The distribution of variables was measured
with the Kolmogorov-Smirnov test. Student-t test was used
in the analysis of quantitative independent data. Chi-square

test was used in the analysis of independent qualitative data,
and fischer test was used when the chi-square test conditions
were not met. SPSS 28.0 program was used in the analysis.

RESULTS

The median age of the patients and follow-up duration were
18 (8-57) years and 15.3 (12-25) months respectively. 56
(53.3%) of the patients were male. 62 (59%) of 105 cases were
staged as Heifetz stage 2 while 43 (41%) were staged as stage
3. Winograd/Vandenbos procedure rates in these stages were
as follows; 39/23 in stage 2 and 15/28 in stage 3. There was
no difference between the complication rates and patient
satisfaction of Heiftez stage 2 and stage 3 patients treated
either with Winograd and Vandenbos. The VAS functional
and cosmetic results for Winograd/Vandenbos in stage 2
patients were as follows; 9.7/9.7, 8.5/9.6 respectively. The VAS
functional and cosmetic results for Winograd/Vandenbos in
stage 3 patients were as follows; 9.7/10, 8.5/9.6 respectively
(Table 2, 3). In Heifetz stages 2 and 3, no statistically significant
difference was found between both methods in means of VAS
functional scores. We observed a higher satisfaction rate in
cosmetic score of patients operated with Vandenbos in both
stages (p:0.002, 0.004 respectively). Most common cosmetic
complaint in Winograd group was proximal incision scars
(Figure 3). Recovery time was found to be 10.8+2.8 days
in Heifetz stage 2 Winograd patients and 20.0+2.2 days in
Vandenbos patients (p:0.0001). Recovery time was 12.0+2.8
days in patients treated with Heifitz grade 3 Winograd, and
20.6+3.8 days in patients treated with Vandenbos (p:0.0001).
Regardless of Heifitz staging, the recovery time was 20.3+3.1
days with the Vandenbos method and 11.1+2.8 days with the
Winograd method (p:0.0001). Recovery time was significantly
longer with the Vandenbos method.

Figure 3. 18 years old man, a bad cosmetic result after Winograd method.
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) Winograd Vandenbos
Heifetz Stage 2 N - p
Med.+sd/n-% Median Med.+sd/n-% Median
Age 17.7£5.6 16.0 17.3£7.5 15.0 0.581m
<18 24 61.5% 15 65.2% )
Age 0.722%
>18 15 38.5% 34.8%
Female 18 46.2% 11 47.8% )
Gender 0.899%
Male 21 53.8% 12 52.2%
. Right 15 38.5% 10 43.5% X
Side 0.697%
Left 24 61.5% 13 56.5%
o Yes 32 82.1% 21 91.3% .
Complication 0.318%
No 7 17.9% 2 8.7%
Yes 34 87.2% 23 100% :
Recurrence 0.073%
No 5 12.8% 0 0.0%
Healing Time 10.8+2.8 10.0 20.0£2.2 20.0 0.000™
Patient Satisfaction
VAS Functional 9.7+£0.8 10.0 9.7+0.9 10.0 0.700™
VAS Cosmetic 8.5+1.6 9.0 9.6+0.9 10.0 0.002™

m Mann-whitney u test / X* chi-square test (Fischer test)

3 Winograd Vandenbos
Heifetz Stage 3 - " p
Med.+sd/n-% Median Med.tsd/n-% Median
Age 17.5£4.0 16.0 20.1£9.8 19.0 0.979™
<18 10 66.7% 13 46.4% )
Age 0.205%
>18 5 33.3% 15 53.6%
Female 8 53.3% 12 42.9% X
Gender 0.512%
Male 7 46.7% 16 57.1%
. Right 9 60.0% 14 50.0% s
Side 0.531%
Left 6 40.0% 14 50.0%
o Yes 13 86.7% 27 96.4% .
Complication 0.275%
No 2 13.3% 1 3.6%
Yes 14 93.3% 28 100% R
Recurrence 0.349%
No 1 6.7% 0 0.0%
Healing Time 12.0£2.8 12.0 20.6£3.8 20.0 0.000™
Patient Satisfaction
VAS Functional 9.7+0.9 10.0 10.0£0.2 10.0 0.215™
VAS Cosmetic 8.5+1.4 8.0 9.6+1.1 10.0 0.004™

m Mann-whitney u test / X* chi-square test (Fischer test)

Complications developed in 12 (11.4%) of 105 cases in the
study. Types of complications; recurrence in 6 patients,
local infection in 3 patients, bleeding in 1 patient, residual
pain in 1 patient, and numbness in 1 patient. There was no
statistically significant difference in the complication rate
in Heifetz stages 2 and 3. However, when surgical methods
compared overall complication and recurrence rates were
found to be significantly higher in Winograd method
(p:0.0001). Complications were observed in Winograd
and Vandenbos methods were as follows; n:9 (16.7%)/n:3
(5%) respectivelyof 54 cases performed with the Winograd
method, and recurrence was found in 6 (11.1%). Spicule
formation was most common recurrence type. Recurrence
and revision surgery needs for Winograd and Vandenbos
methods were as follows; n:5 (9%)/n:1 (2%) respectively

(p:0.0001). In cases with recurrence, VAS patient satisfaction
was 8 and VAS cosmetic results were 7. The complication
seen in the other 3 patients was early superficial local
infection. 1 case was treated with debridement and
antibiotherapy. In the other 2 cases, only oral antibiotics
were prescribed. Complications developed only in 3 cases
with Vandenbos technique. Residual pain developed in
1 patient, numbness occurred at the edge of the finger in
1 patient, and late bleeding developed in 1 patient. Late
bleeding was treated with follow-up dressing and VAS
functional satisfaction was 10. Functional VAS was found to
be 8 and VAS satisfaction was found to be 7 in patients who
developed residual pain and finger margin numbness. No
additional surgical intervention was required for any of the
complications that developed after Vandenbos method.
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DISCUSSION

Ingrown toenails impair the quality of life of the person
by causing bleeding, discharge and pain. The Heifetz
classification is often used to decide on treatment. Heifetz
stage 1 is first treated conservatively. However, after this early
stage, Heifitz stages 2 and 3 often require surgical treatment.
In surgical treatment; early recovery, returning to work/school
in a short time, non-recurrence and good cosmetic results
are targeted. To our knowledge, there is no publication in
the literature comparing which method is more successful
in Heifetz stage 2 and stage 3. In Martinez-Nova's study,
where they added one more stage to the classification and
gave a treatment algorithm, Winograd was recommended
for everyone. However, no data or details about its definitive
success have been reported.[6]. In this study, we compared
the surgical treatment results of Heifetz stage 2 and 3 ingrown
toenails.

Kose et al.”? found a 13.2% recurrence rate in a study of 68
patients with Winograd. Pettine et al.[8] found this rate to be
6% in a study conducted on 95 patients. Acar et al.” reported
6% recurrence in another study involving 102 patients.
According to Karacan et al. who conducted a study using
Vandenbos and Winograde techniques " 14% recurrence
was observed in 70 patients who underwent Winograd, while
no recurrence was observed in patients who were operated
with Vandenbos. In another study of 110 pediatric patients,
11% recurrence was seen with the Winograd technique and
2.2% with the Vandenbos technique.'” Perry et al.'? found
no statistically significant difference in recurrence rates
between Vandenbos and Winograd. In a meta-analysis of 9
different studies with Vandenbos, the recurrence rate was
found to be between 0% and 20%. However, 7 studies here
reported a 0% recurrence rate.™¥ In our study, recurrence
rates were found consistent with the literature. Recurrence
was observed in 11.1% of the 54 cases in which we applied
Winograd, while there was no recurrence in any of the 51
cases in which we applied Vandenbos. According to steges;
Winograd in Heifetz stage 2 cases, had 12.8% rate and in cases
with Heifetz stage 3, 6.7% recurrence rate was observed. In
other words, the recurrence rate was significantly higher with
the Winograd technique in both stages. Our study, like other
studies, revealed that the best way to avoid recurrence is the
Vandenbos technique. The main reason for ingrown nails is
the protrusion of soft tissue on the nail. Therefore, the tissue
around the nail should be pulled down. In the Winograd
technique, the nail matrix is partially removed and the lateral
fold is sutured to the nail. In the Vandenbos technique, while
the nail remains in place, the soft tissue around the nail is
excised, so it does not hypertrophy again and recurrence
does not occur. Spiculum formation is a complication specific
to the Winograd method that can cause recurrence. We also
observed spicule formation in 2 (3.7%) of 54 cases treated
with Winograd. We accepted these cases as recurrences and
performed Winograd as revision surgery. In this case, the nail
emerges symmetrically from the proximal corner and disturbs

the patient again. The only treatment is surgical re-extraction
of the matrix with a spicule. Since the nail matrix is not
touched in Vandenbos, complications of spicule formation
are not seen.

In some of our patients, VAS cosmetic satisfaction was
found to be low due to the formation of proximal incision
scars, which is one of the typical complications. With the
Vandenbos method, Chapeski and Kovac observed loss of
thumb sensation in 1.6% of patients. In our study, similar to
the literature, we observed loss of sensation in the finger in 1
patient (1.9%) in whom we applied Vandenbos. Peyvandi et
al.'" reported 7.5% local infection in the Winograd study of
40 patients and Acar et al.”! reported that no postoperative
infection was observed. In our study, 5.5% local recurrence
was observed in Winograd applied cases, while local infection
was not observed in Vandenbos applied cases. Local infection
was observed in 2 (5.1%) of Heifetz stage 2 Winograd cases
and in 1 (6.6%) of Heifetz stage 3 Winograd cases. There was
no significant difference in terms of local infection in Heifitz
stages 2 and 3. Complete response was obtained in all these
complications with dressing and oral antibiotic therapy.

In the Vandenbos technique, the soft tissue around the nail
is removed aggressively, although it can be thought that
this creates a susceptibility to infection, this complication
is not common in literature. In the meta-analysis in which 9
studies related to the Vandenbos technique were compiled
in the literature, the infection rate was stated as 0% among
682 cases. We evaluated all complications, including
recurrence, in our study. Therefore, we had the opportunity to
compare minor and major complications together. In Heifetz
stage 2, there were 7 (17.9%) complications in Winograd and
2 (8.7%) complications in Vandenbos. In Heifetz stage 3, 2
(13.3%) complications were detected with Winograd and 1
(3.6%) with Vandenbos. There was no statistically significant
difference between Winograd and Vandenbos techniques
and Heifetz stages 2 and 3. However, when all cases were
evaluated without group discrimination, we found that
complication rates were higher in Winograd. In our study,
one patient who underwent Vandenbos had loss of sensation
in the finger, one patient had bleeding and one patient had
residual pain. No recurrence was detected in any patient.
In addition, recurrence was detected in 6 patients and local
infection was detected in 3 patients who were operated with
Winograd. As a result, the complication and recurrence rate
with the Winograd method was statistically higher than the
Vandenbos method regardless of the stages.

The types and rates of these complications were similar to
the literature.’" Acar et al® reported in their study with
Winograd, the recovery duration was 10 days, Antrum at al.'®
reported 20 days in their study with Vandenbos. According
to Karacan et al.'? in the study in which they compared
Winograd and Vandenbos, recovery durations were reported
as 11.8 days in both groups. Perry et al.'? compared Winograd
and Vandenbosand reported recovery durations of 2.4 weeks
and 5 weeks, respectively. In our study, recovery duration
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with Winograd and Vandenbos at Heifitz 2" stage were 10.8
days and 20 days, respectively (p:0.0001). In Heifitz stage 3,
recovery durations with Winograd and Vandenbos were 12
days and 20.6 days, respectively (p:0.0001). In our study, no
significant difference was found between recovery durations
in the comparison of Heifitz stage 2 and 3 patients with
each other. In our study, recovery duration independent of
Heifitz staging was 11.1 days with Winograd and 20.3 days
with Vandenbos. Similar results have been reported in the
literature with Winograde and Vandenbos. The mean recovery
duration with Vandenbos is significantly longer than with the
Winograd method, regardless of Heifitz staging.

While Chapeski ™ reported 94% patient satisfaction with
the Vandenbos technique, Haricharan et all'”? reported
99% patient satisfaction with Vandenbos. Karacan et al.'®
evaluated both functional and cosmetic satisfaction, similar
to our study, by comparing Vandenbos and Winograd. In
this study, functional and cosmetic patient satisfaction
with Winograd was 80% and 85%, respectively, and with
Vandenbos, functional and cosmetic patient satisfaction
was 98% and 98%, respectively. Acar et al® reported
93.1% patient satisfaction (very satisfied-satisfied) with the
Winograd technique in 102 patients. Another recent study
with Winograd reported 4% patient dissatisfaction due to
residual pain associated with the proximal incision scar.
08 |n our study, high patient satisfaction rates were found
with Winograd and Vandenbos methods, regardless of
Heifetz staging. However, in our study, significantly lower
cosmetic satisfaction was found with the Winograd method
compared to the Vandenbos method. In a study in which
cosmetic results were reported after the Winograd method,
8.8% patient dissatisfaction was reported.” In this study, it
was reported that all patients with cosmetic dissatisfaction
were women and the reason for their complaints was the
proximal incision scar. It has also been reported that there
is asymmetry between the nails due to the narrowing of the
nail bed. It has been stated that this will be more evident in
bilateral ingrown fingers or in recurrence surgery. Due to high
cosmetic dissatisfaction, Winograd is not recommended in
cases of relapse, ingrown toenails and female patients.”? In
our study, cosmetic satisfaction with Winograd was found to
be low by 12.2%, especially in female patients. For this reason,
we do not recommend the Winograd technique to patients
who have high cosmetic expectations, such as women,
who have bilateral involvement, and might require revision
treatment due to recurrence. We recommend the Vandenbos
technique to this patient group.

Limitations

The limitation of our study is that it is retrospective and only
compares two techniques for Heifetz staging. However, the
positive aspects of our study are the high number of cases, the
follow-up period of 12 months or more, and the comparison
of frequently preferred effective surgical techniques such as
Winograd and Vandenbos. It is also the first study to evaluate

the effectiveness of the treatment according to the Heiftez
staging. We think that studies should be conducted with
other surgical and conservative techniques according to
Heifetz staging.

CONCLUSION

There was no significant relationship between Winograd and
Vandenbos surgical techniques in terms of patient outcomes
according to Heifetz staging. Regardless of Heifitz staging,
surgical intervention provides high patient satisfaction
with both Winograd and Vandenbros methods. With the
Winograd method, the recovery time is shorter in both
stages. Considering the cosmetic results and recurrence, the
Vandenbos method gives better results than the Winograd
method in both stages.
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Abstract

Aim: Regular physical activity has been shown to have
positive effects on general health, cognitive functions, and
mental health. The vast majority of university students do
not meet the physical activity recommendations of well-
accepted guidelines. In this study, we aimed to determine
the physical activity levels (PALs) of medical school students
and the related factors.

Materialand Method:This s a cross-sectional, observational
survey study. The survey was conducted with an online
Google survey tool. Five hundred and twenty-eight students
who approved the voluntary consent form were included
in the study. A questionnaire including sociodemographic
data and questions about personal lifestyle were used. The
physical activity levels of the participants were determined
with the International Physical Activity Questionnaire-
short form (IPAQ-SF), depression and anxiety levels were
determined with Beck Depression Inventory (BDI) and Beck
Anxiety Inventory (BAI), respectively.

Results: The mean total IPAQ-SF scores of the participants
were 1658+1793.91 METs. The PALs of those who had active
hobbies and those who participated in regular sports
activities were statistically significantly higher (P<0.001,
P=0.001, respectively). BDI and BAI scores of those with
active hobby were statistically significantly lower than those
without (P<0.001; P=0.004, respectively).

Conclusion: In conclusion, having an active hobby and
participation in sports activities should be encouraged in
order to decrease depression and anxiety scores of medical
faculty students.

Keywords: Anxiety, depression, medical students, physical
activity

Oz

Amac: Dizenlifiziksel aktivitenin genel saglik, bilissel islevler ve
zihinsel saglik tizerinde olumlu etkileri gésterilmistir. Universite
ogrencilerinin buytk cogunlugu, kabul gérmus rehberlerin
fiziksel aktivite onerilerini karsilamamaktadir. Bu calismada
tip fakdltesi 6grencilerinin fiziksel aktivite dizeyleri ve iliskili
faktorleri belirlemeyi amagladik.

Gere¢ ve Yontem: Calismamiz kesitsel ve gdzlemsel bir
anket calismasidir. Calismada cevrimici bir Google anket araci
kullanildi. Gondlld onam formunu onaylayan beg ylz yirmi
sekiz (528) ogrenci calismaya dahil edildi. Sosyodemografik
verileri ve kisisel yasam tarzini sorgulayan bir anket kullanildi.
Katilimcilarin® fiziksel - aktivite duzeyleri Uluslararasi Fiziksel
Aktivite Anketi-kisa formu (IPAQ-SF) ile, depresyon ve anksiyete
dizeyleri sirasiyla Beck Depresyon Olcegi (BDO) ve Beck
Anksiyete Olcedi (BAO) ile belirlendi.

Bulgular: Katilimcilarin ortalama toplam [PAQ-SF puanlari
1658+1793,91 MET idi. Aktif hobisi ve dizenli fiziksel aktivite
katilimiolanlarinfiziksel aktivite dizeyleriistatistiksel anlamlilikla
daha yuksekti (sirasiyla, P<0.001, P=0.001). Aktif hobisi olanlarin
BDO ve BAO skorlar olmayanlara gore istatistiksel anlamlilikla
daha dUsuk saptandi (sirasiyla, P<0.001; P=0.004).

Sonug: Tip fakiltesi ogrencileri depresyon ve anksiyete
dizeylerinin azalmasina yonelik aktif bir hobi edinimi ve spor
faaliyetlerine katilim yéninde tesvik edilmelidir.

Anahtar kelimeler: Anksiyete, depresyon, fiziksel aktivite, tip
ogrencisi
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INTRODUCTION

A healthy lifestyle, including regular physical activity (PA),
is essential in every stage of life, and the earlier it is gained
in life, the more permanent it will be a habit (1). Regular
participation in moderate to vigorous-intensity PA has
been shown to have positive effects on health in all age
groups (2).

The most recent global estimates show that a quarter of
adults and the vast majority of adolescents do less than
the recommended aerobic exercise (3). This situation
is not different among university students. It has been
determined that a large percentage of university students
do not meet the PA recommendations of well-accepted
guidelines (4). University studentship is a particular period
of life. After going through a stressful process such as
university admission, college students face another difficult
process: the transition from adolescence to adulthood.
This transition period is one of the most stressful periods
in human life, affecting the adoption and maintenance of
a healthy lifestyle (5,6). Medical students are among the
student groups who have to overcome this difficult process
by keeping their mental capacity at the highest level.

In recent years it has been proven that PA has positive
effects on mental health and cognitive functions as well as
general health (7,8). In its 2020 PA guidelines, World Health
Organization (WHO) has made PA recommendations for
all age groups and special groups (including pregnant
and postpartum women, people with disability or chronic
diseases). This updated 2020 guideline provides evidence-
based public health recommendations, including the
type, intensity, and duration of PA. For young adults and
adults (aged 18-64 years), the recommendation is 75-150
minutes of vigorous or 150-300 minutes of moderate-
intensity PA per week, or a combination of both (3). WHO
also recommends developing and implementing national
and subnational policies and programs to protect and
improve the health of people of all ages and abilities by
maintaining optimal levels of PA and setting PA targets
based on national guidelines (3). It should be essential that
these guidelines are communicated and key messages are
tailored in the appropriate language and format to the
target audience. Primary, secondary, and tertiary health
professionals, including doctors, nurses, and physical
therapists, should play a crucial role in communicating
these guidelines to the public and specific groups.

Public health strategies should prioritize programs to
enhance physical activity levels (PALs) among university
students.

In our study, we aimed to determine the relationship
between PALs and the mental health of medical school
students and the factors affecting them in order to make
appropriate recommendations and provide appropriate
conditions to our target audience.

MATERIAL AND METHOD

Data Collection/Recruitment Procedure

This study employed an observational, cross-sectional design
and surveyed 528 individuals recruited from university
medical students during 15.09.2021-15.12.2021. The survey
was conducted with an online Google survey tool. The
students invited as participants were all medical school
students from first to sixth grade (a total of 1607 students)
and were asked whether they wanted to participate in the
study freely and voluntarily. Those who chose to click 'yes'
were allowed to access the detailed questionnaire. Students
who voluntarily confirmed the informed consent form
electronically, participated in the survey, and 528 students
(first grade: 34, second grade: 66, third grade: 72, fourth
grade: 140, fifth grade: 139, sixth grade: 77) who completed
the survey were included in the study.

The exclusion criteria were as follows: the presence of
neurological and orthopedic diseases that prevent PA,
presence of a known psychiatric illness, current use of
antidepressants.

Ethical Issues/Statement

All procedures performed in this study were approved
by University Clinical Research Ethical Review Board. All
participants included in the study signed an online consent
form.

Instruments

A questionnaire with sociodemographic data and personal
lifestyle-related questions, a structured self-assessment scale
of PA, and psychometric scales to determine the level of
depression and anxiety were used.

Sociodemographic data contained seven items; gender,
age, weight, height, smoking habit, presence of chronic
disease, grade year in the faculty. Body mass index (BMI) was
expressed in units of kilogram (kg) (weight)/square meter
(m2)(height).

Personal lifestyle-related measures were collected by asking
questions about the place of residence during the academic
year, mode of transportation, presence of active hobbies,
status of working in income-generating jobs, engagement in
regular sports activity. Engagement in regular sports activity
is defined as carried out for the last six months and is done
at least once a week. Hobbies that involve movement out of
regular sports activities were defined as active hobbies (such
as cycling, trekking, dance, camping, etc.).

Participants' level of PA was determined by administering
the International Physical Activity Questionnaire (IPAQ). The
IPAQ was developed in 1998 to bring PA surveillance to a
global standard (9). There are four short and four extended
versions of the IPAQ. In this study, we used the 7-item and last
7-day recall version for IPAQ- Short Form (SF). The short form
expresses the activity in four different intensities: 1) vigorous-
intensity activity such as aerobics, 2) moderate-intensity
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activity such as leisure cycling, 3) walking, and 4) sitting
(Vigorous-intensity activity is defined as exercise activity
that causes the person to breathe much more than normal
such as heavy lifting, fast cycling, football, and basketball.
Moderate-intensity activity was defined as activities that
cause slightly more frequent breathing, such as cycling at
normal speed, swimming, and doubles tennis. Activities such
as walking for the purpose of transportation from one place
to another and walking for hobby purposes are defined as
low-intensity activities.). Calculation of the total score of the
short form includes the sum of the duration (minutes) and
frequency (days) of walking, moderate-intensity activity, and
vigorous-intensity activity. The energy required for activities
is calculated with the Metabolic Equivalent of Task (MET)-
minute score. Standard MET values for specific activities are as
follows: sitting=1.5 MET, walking=3.3 MET, moderate PA= 4.0
MET, vigorous PA=8.0 MET. By using these values, daily and
weekly PA level is calculated. Category 1 (low PA/inactive):
This is the lowest level of PA. Individuals who do not meet
the criteria for categories 2 or 3 are considered low/inactive.
Category 2 (moderate PA/minimal active): Any one of the
following three criteria: 3 or more days of vigorous activity of
at least 20 minutes per day OR, five or more days of moderate-
intensity activity or walking of at least 30 minutes per day OR,
five or more days of any combination of walking, moderate-
or vigorous- intensity activities are achieving a minimum of
at least 600 MET-min/week. Category 3 (high PA/very active):
Any of one of the following two criteria: Vigorous-intensity
activity on at least three days and accumulating at least 1500
MET-min/week OR, seven or more days of any combination of
walking, moderate- or vigorous-intensity activities achieving
a minimum of at least 3000 MET-min/week (10). The Turkish
validity and reliability study of the scale was performed by
Saglam et al. in 2010 (11). Participants were compared as
those with low PALs (inactive) and those with moderate/high
PALs (active).

Beck Depression Inventory (BDI) and Beck Anxiety Inventory
(BAI) were used to evaluate students' depression and
anxiety levels, respectively. BDI is a 21-item scale used for
the questionnaires on the psychological aspects. Each item
is scored between 0-3 and the total score is calculated.
BDI scoring was conducted as follows: none or minimal
depression < 10, mild to moderate depression (10-18),
moderate to severe depression (19-29), and severe depression
(30-63) (12). The Turkish validity and reliability study of the
scale was performed by Hisli et al. in 1989 (13).

BAI consists of 21 items and is used to measure anxiety levels
in adults. For each item, one of the four anxiety levels should
be selected on a Likert scale ranging from 0 to 3. BAI scoring
was conducted as follows: no anxiety < 8, mild to moderate
anxiety (8-15), moderate to severe anxiety (16-25), and severe
anxiety (26-63) (14). The reliability and validity study of the
Turkish version of all the scale was performed by Ulusoy et al.
in 1998 (15).

Statistical Analysis

The statistical analysis was performed using SPSS for IBM
version 21 (SPSS Inc. Chicago, IL, USA). The characteristics of
the groups with high and low PALs was compared with the
Fisher or Chi-square test for categorical data. Numerical data
was compared with independent groups t-test or Mann-
Whitney U test according to the normal distribution situation.
The relationship between anxiety and depression scores and
PALs was evaluated by Spearman’s correlation tests. P-value <
0.05 was considered significant.

RESULTS

The sample was composed of 528 medical students, 57%
of whom were female. Students had a mean age of 22.6
years. Five percent of them were obese, 20% of them were
overweight. About half of the students were in the 5th and 6th
grades. Approximately one fifth (19.7%) of the participants
were smokers and 7% had a diagnosis of chronic disease. The
characteristics of the participants, including demographic
data, habitual status, and chronic disease, are summarised in
Table 1.

Table 1. Characteristics of the participants

n=528

Age (mean £SD), year 22.58+2.23
Gender, n (%)

Male 227 (43)

Female 301 (57)
BMI (mean+SD)(kg/m2) 22.9+3.82
BMlI group, n (%)

<18 25(4.7)

18.1-25 368 (69.7)

25.1-29.9 107 (20.3)

>30 28(5.3)
Year of the medical faculty, n (%)

First 34 (6.4)

Second 66 (12.5)

Third 72 (13.6)

Fourth 140 (26.5)

Fifth 139 (26.3)

Sixth 77 (14.6)
Smoking, n (%)

Yes 104 (19.7)

No 424 (80.3)
Chronic disease, n (%)

Yes 37(7)

No 491 (93)

BMI: body mass index

About half of the students (49.4%) had a long-term regular
active hobby. Two hundred forty-six students (46.6%)
participated in at least one sports activity, including aerobic
exercise, fitness, and pilates. The personal lifestyle-related
measures and the distribution of sports activities they
participate in are demonstrated in Table 2.
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Table 2. Personal lifestyle-related measures

n (%)

Residence

With family 185 (35)

Student dormitory 35 (6.6)

Apartment 308 (58.4)
Mode of transport

Walking 117 (22.2)

Cycling 7(1.3)

Public transport 269 (50.9)

Own vehicle 135 (25.6)
Income-generating work

Yes 18 (3.5)

No 510 (96.5)
Active hobby

Yes 261 (49.4)

No 267 (50.6)
Licensed athlete

Yes 22 (4.2)

No 506 (95.8)
Aerobic exercise

Yes 140 (26.5)

No 388 (73.5)
Fitness

Yes 136 (25.8)

No 392 (74.2)
Pilates

Yes 69 (13.1)

No 459 (86.9)

The mean total IPAQ score of students was 1658+1793.91
METs. According to the IPAQ scoring system, 201 (38.1%)
students had low PALs, 200 (37.9%) students had moderate
PALs, and 127 (24.1%) students had high PALs. The
mean PALs of the students were 2012.45+2114.94 and
1487.13+1591.40 for the first three grade students and the
last three grade students, respectively. It was statistically
significantly lower in the latter group (P=0.004). A weak
negative correlation was found between BDI scores and
PALs (r=-0.102, P=0.019).

Low-PAL was more common in female students than males
(P=0.01). We could not find any correlation between PALs
and smoking, BMI category, chronic disease, residence,
income-generating work, or mode of transport to campus
status. PALs were higher in the students who were
interested in a regular active hobby, who engaged in
regular sports activity (P < 0.001, P=0.001, respectively)
(Table 3).

BDI scores were within normal limits in 47.9% of the
participants, and BAI scores in 43%. The distribution of
depression and anxiety levels of the participants is shown
in Figure 1.

Female students' mean BAI score was statistically
significantly higher than male students' mean BAI score
(12.54+9.59 vs. 10.1248.29, P=0.03). No statistically
significant difference was found between the mean BDI
scores of the two genders. The mean BDI score was lower in
the participants who participated in regular sports activity

than those who did not participate in any sports activity,
but without statistical significance. The mean BAI score of
those who participated in at least one sports activity was
significantly lower than those who did not participate in
any sports activity (10.56+9.03 vs. 12.324+9.54, P=0.03). The
mean BDI and mean BAI scores of the participants who
had active hobbies were statistically significantly lower
than those who did not (13.60+7.57 vs. 16.46+9.59, P <
0.001; 10.33+£8.31 vs. 12.64+10.13, P=0.004; respectively).
BDI mean scores of smokers were statistically significantly
higher than non-smokers (17.46+8.27 vs. 14.45+8.78,
P=0.001).

Table 3. The comparison of the variables between low and moderate/
high PAL groups

Moderate/

Low PAL High PAL P value

Gender, n (%)

Female 128 (63.7) 173 (52.9) %0010

Male 73 (36.3) 154 (47.1) .
Smoking, n (%)

Yes 40 (19.9) 64 (19.6) 0.506

No 161 (80.1) 263 (80.4) .
Chronic disease, n (%)

Yes 16 (8) 21 (6.4)

No 185(92) 306(936) 0489
Residence, n (%)

With family 78 (38.8) 107 (32.7)

Student dormitory 17 (8.5) 18 (5.5) 0.096

Apartment 106(52.7) 202 (61.8)
Mode of transport, n (%)

Walking 45 (22.4) 72(22)

Cycling 0 7(2.1) 0.225

Public transportation 104 (51.7) 165 (50.5) .

Own vehicle 52(25.9) 83 (25.4)
Licensed athlete, n (%)

Yes 4(2) 18 (5.5) %0.037

No 197 (98) 309(94.5) :
Income-generating work, n (%)

Yes 4(2) 14 (4.3) 0.121

No 197 (98) 313 (95.7) :
Active hobby, n (%)

Yes 74 36.8) 187(57.2) #£%0 001

No 127 (63.2) 140 (42.8) .
Aerobic exercise, n (%)

Yes 38(18.9) 102 (31.2) 40,001

No 163 (81.1) 225 (68.8) :
Fitness, n (%)

Yes 22(10.9) 114 (34.9) #%%0.001

No 179 (89.1) 213 (65.1) .
Pilates, n (%)

Yes 18(9) 51(15.6) %0018

No 183 (91) 276 (84.4) :
Sports activity, n (%)

Yes 64 (31.8) 182 (55.7) #£%0 001

No 137 (68.2) 145 (44.3) .
BMI, n (%)

<25 kg/m2 151 (75.1) 242 (74) 0.429

>25 kg/m2 50 (24.9) 85 (26) .

PAL: physical activity level; BMI: body mass index;
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- PALs were statistically significant higher in the
students who were interested in a regular
active hobby, and who engaged
in regular sports activity.
- BDI and BAI scores of those with active
hobby were statistically significantly
lower than those without.

528 medlcal school students

International Physical Atmvlty
Questionnaire (IPAQ) 80!

Beck Depression Inventory (BDI)

). 4

%0
Mental well-being Normal Mild

BAI

Beck Anxiety Inventory (BAI)
Moderate  Severe

In conclusion, having an active hobby and participation in sports activities should be

Conclusion in order to pression and anxiety scores of medical faculty students.

Figure 1. Distribution of participants according to depression and anxiety
categories

DISCUSSION

This study aimed to evaluate the PALs of medical school
students and the related factors. We found that more than
half of 528 medical students had moderate or high PALs. The
PALs of female students were lower. PALs were higher in the
students who engaged in a regular active hobby or regular
sports activity. Having an active hobby and engaging in
regular sports activities were associated with lower anxiety
and depression scores.

The inactivity levels (38.1%) of the students in our study were
consistent with the literature. Studies have shown that a high
percentage of university students are physically inactive (40-
50%) and do not meet the recommendations of well-accepted
PA guidelines (4,16,17). It has been shown that university
students are less active than children and adolescents. This
was attributed to not allocating enough time to PA due to
academic success anxiety (18,19).

The benefits of PA on general health at all ages have been well
established, and its positive effects on the brain and mental
health have also been demonstrated (20,21). Both acute
and regular physical activities have been shown to increase
cognitive function and improve mood and mental health
(8,22). Regular PA has been associated with reduced levels of
depression and anxiety (23,24).

The prevalence rates of anxiety and depression among
medical school students were reported as 7.7-65.5% and
6-66%, respectively (25,26). Similarly, another systematic

review revealed that depressive symptoms could reach up
to 50% among university youth in some countries, and the
rates of depression decrease as the grade of class increases
(27). This was attributed to the increase in students' coping
capacity as they acclimatized to the academic environment.
Anxiety and depression rates were 57% and 52.1%,
respectively, among our participant students. Although it did
not coincide with the lockdown period, the students' BDI and
BAI scores may be higher than expected since they were in
the Covid-19 pandemic period. Consistent with the literature,
a decrease in depression and anxiety scores were detected
with the increase in grades.

The effect of acute PA on cognitive functions is dose-dependent
(in terms of amount and intensity) (28). It is still impossible to
say a similar conclusion with the same certainty for regular
PA (29,30). Studies have generally investigated the effects of
regular PA on cognitive functions and depression in terms of
amount (8,29). In a recent study conducted with young adults,
which also evaluated depression and anxiety levels, it was
revealed that the frequency of regular moderate to vigorous PA
was associated with better mental health (8). According to the
results of our study, there was not a strong correlation between
PA intensity and depression and anxiety scores.

Among the participants in our study, PALs were higher in those
who had active hobbies and regular exercise participation.
Physical practice activities have been discussed in many of the
studies investigating the leisure and extracurricular activities
of university youth. It is suggested that this dominance is
due to the ease of quantitative measurement of PA in terms
of time and intensity and the positive effects of PA on health
(31). A study involving 360 medical students determined
that 53.9 % of the students participated in extracurricular
activities, and participation in extracurricular activities was
associated with a low prevalence of burnout, regardless of
the chosen activity (32). BDI and BAl scores of our participants
were lower in those who had a long-term active hobby (49.4
%) and participation in at least one sports activity (46.6%), but
without statistical significance in the BDI scores of those who
participated in at least one sports activity.

Many studies have shown that males have higher moderate
to vigorous-intensity PALs among college youth than females
(18,33). The participation rate of females in outdoor activities
in all age groups, including childhood and adolescence, is
generally lower than that of males. In addition, it has been
shown that women spend less time on moderate-to-vigorous
sports activities (34-36). Although the participation rates of
our female students in outdoor and sports activities were not
different from our male students, their PALs were found to be
lower, probably due to the less time they allocate to moderate-
vigorous sports activities like the general population.

The relationship between PA and obesity in children differs
according to age groups (37). However, studies show a
relationship between obesity and low PALs in adults and
the elderly (38,39). In our study, no relationship was found
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between PALs and BMI. We found the average MET scores of
the students in the first three grades to be higher than the
students in the last three grades, but we did not detect a
relationship between PALs and years of medical school.

In our study, we used IPAQ-SF to determine the participants’
PALs. Studies have shown no difference between IPAQ-SF and
IPAQ-LF in terms of validity and reliability, and the short form
is also feasible to apply. The original authors recommend the
"last 7-day recall" version of the IPAQ-SF for PA surveillance
studies so that participants have a low burden of reporting
activity (10). However, it has been shown that compared to
objective devices, IPAQ-SF tends to overestimate PALs than
they actually are (40).

Study Limitations

First, we kept the survey questions low and short in order
not to bore the participants and to ensure that they did not
leave the survey unfinished, considering the other forms that
the participants had to fill out. The use of a self-administered
questionnaire to assess physical activity is the second
limitation of our study.

CONCLUSIONS

It is a global problem that the physical activity levels of
university students are lower than recommended. According
to our results, participation in sports activities and active
hobbies have positive effects on mental health and PALs.
Having an active hobby and participation in sports activities
should be encouraged in order to decrease depression and
anxiety scores of medical faculty students.
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Abstract

Background: Primary gonarthrosis is a progressive disease that increases
with age and leads to limitations in activities of daily living. Until surgery is
performed, nonsteroidal anti-inflammatory drugs, intraarticular injections,
and physical therapy methods are used.

Purpose: This study aims to compare the clinical effects of intra-articular
corticosteroid (CCS) and hyaluronic acid (HA) injections for pain relief in
primary gonarthrosis during the COVID-19 pandemic.

Material and Method: In this retrospective cohort study., 88 patients who
underwent intra-articular CCS and HA injection between August 2020 and
March 2021 due to Kellgren-Lawrence stage 2 and higher gonarthrosis
were investigated. Patients were divided into two groups. Group | contains
the patients who received HA injections, and group Il contains the patients
who received CCS injection. Western Ontario and McMaster Universities
Arthritis Index (WOMAC) and Knee Society Score (KSS) scores were used for
the preoperative and postoperative functional evaluations of the patients.
Grading of the severity of gonarthrosis was based on the Kellgren-Lawrence
classification.

Results: Group | included 40 patients and group Il included 48 patients. The
mean age was 59.4+7.3 years, and the average follow-up period was 12+2,6
months. The pre-intervention WOMAC scores were 13,5 in Group | and
13.6 in Group I, KSS scores were 26,5 in Group | and 25,2 in Group Il. While
there was a significant change in the control at month 1 in both groups,
no difference was found between the groups. At the 6th month control,
the improvement in group 1 continued at a significant level compared to
the pre-injection period, while group 2 returned to the pre-injection level.
(p<0,01). After the injection, three patients in group 1 were hospitalized for
one day because of sudden onset of pain and then discharged. Apart from
this situation, no patient had septic arthritis or hemarthrosis.

Conclusion: Our study shows that both injections have a similar effect
in the first month, but the palliative effect of intra-articular HA may be
beneficial for a longer period of time.

Keyword: Corticosteroid injection, COVID-19 pandemic, hyaluronic acid,
gonarthrosis, pain relief

Oz

Giris: Primer gonartroz, yasla birlikte artan ve gunlik yasam aktivitelerinde
kisitlamalara yol acan ilerleyici bir hastaliktir. Ameliyat yapilana kadar nonsteroid
antienflamatuar ilaglar, eklem ici enjeksiyonlar ve fizik tedavi yontemleri
kullanilir.

Amag: Bu calisma, COVID-19 pandemi déneminde primer gonartrozda
agrinin giderilmesi icin eklem ici kortikosteroid (CCS) ve hyaldronik asit (HA)
enjeksiyonlarinin klinik etkilerini karsilastirmayi amaglamaktadir.

Gere¢ ve Yontem: Bu retrospektif kohort calisma Kellgren-Lawrence
siniflamasina goére evre 2 ve Uzeri gonartrozu olan ve Agustos 2020 ile Mart
2021 tarihleri arasinda eklem ici CCS ve HA enjeksiyonu yapilan 88 hasta
incelendi. Hastalar iki gruba ayrildi. Grup |, HA enjeksiyonu yapilan hastalari,
grup Il ise CCS enjeksiyonu yapilan hastalari icermektedir. Hastalarin ameliyat
oncesi ve ameliyat sonrasi fonksiyonel degerlendirmelerinde Western Ontario
ve McMaster Universities Arthritis Index (WOMAC) ve Knee Society Score (KSS)
skorlari kullanildi.

Bulgular: Grup I'de 40 hasta ve grup ll'de 48 hasta yer aldi. Ortalama yas
594473 yil, ortalama takip stresi 12+2,6 ay idi. Enjeksiyon dncesi WOMAC
skorlari Grup I'de 13,5 ve Grup Il'de 13.6, KSS skorlari Grup I'de 26,5 ve Grup ll'de
25,2 idi. Her iki grupta 1. ayda kontrolde anlamli bir degisiklik varken, gruplar
arasinda fark bulunmad. 6. ay kontroliinde, grup 1'deki iyilesme enjeksiyon
oncesi doneme gore anlamli dizeyde devam ederken, grup 2 enjeksiyon
oncesi seviyeye dondu. (p<0,01). Enjeksiyondan sonra grup 1'deki ti¢ hasta ani
baslayan agri nedeniyle bir gtin hastanede yatirilarak taburcu edildi.

Sonug: Calismamiz, her iki enjeksiyonun ilk ay icerisinde benzer etkisinin
oldugunu ancak intraartikuler HA'nin palyatif etkisinin daha uzun stre faydali
olabilecegini gdstermektedir

Anahtar Kelimeler: Kortikosteroid enjeksiyonu, COVID-19 pandemisi,
hyaluronik asit, gonartroz, agr kesici

Corresponding (iletisim): Mete Gedikbas, Turhal State Hospital Department of Orthopedics and Traumatology, Tokat, Turkey

E-mail (E-posta): drmgedikbas@gmail.com
Received (Gelis Tarihi): 13.07.2022  Accepted (Kabul Tarihi): 17.08.2022



mailto:drmgedikbas@gmail.com
https://dx.doi.org/10.16899/jcm.1143442
https://orcid.org/0000-0003-3782-5535
https://orcid.org/0000-0003-1777-2800

945

Journal of Contemporary Medicine

INTRODUCTION

Primary gonarthrosis is one of the most common and
progressive diseases of the musculoskeletal system.?
Gonarthrosis is a leading cause of restrictive joint disease
in elderly patients and will be the fourth leading cause of
disability by 2020 due to increased life expectancy.®! The
incidence of gonarthrosis increases from the age of 55
and occurs in 10% of men and 18% of women over 60.4
Gonarthrosis impairs quality of life through limited mobility
and decreased independence.*® Age, concomitant
diseases, and duration of symptoms should be considered
when deciding on treatment for patients with gonarthrosis.
While conservative treatment consists of exercise, physical
therapy applications, and drug treatments, surgical
treatment is the current method of treatment for patients
who do not respond to these methods.

Conservative treatments include patient education,
daily living adjustments, braces, analgesic and anti-
inflammatory treatments, and intra-articular corticosteroid
(CCS) and hyaluronic acid injections (HA). Long-term
use of nonsteroidal anti-inflammatory drugs is not
recommended because of their limited ability to pass
through the joint capsule and the high risk of side effects
associated with chronic use.® There are publications in the
literature reporting successful results of intra-articular CCS
and HA injections."” Therefore, intra-articular injections
are used as a palliative option in patients who do not
accept surgery.

During these efforts to delay the spread of the disease
and protect patients and staff after the World Health
Organization declared the COVID-19 pandemic, hospitals
were forced to halt most non-COVID-19 pandemic related
activities and postpone most elective surgeries, including
knee arthroplasties, with hospital stays exceeding 23
hours.B' The inability to perform elective total knee
arthroplasty in patients with severe gonarthrosis has
resulted in increased joint pain, decreased functional
capacity, and increased use of analgesics and opioids.
B After the first case was reported in our country on
March 11, 2020, elective surgeries were restricted in
many hospitals in line with the recommendations of the
COVID-19 scientific committee of the Ministry of Health.
During this period, intra-articular injections have become
more important to relieve patients' pain, maintain their
functional capacity, and minimize the side effects that may
occur when taking multiple medications.!""”

The aim of our study is to evaluate the effects of two
different intra-articular injection treatments on pain
relief and function in patients with symptomatic
primary gonarthrosis and to compare the efficacy of
nonemergency surgery during the COVID-19 pandemic
period when nonemergency surgery cannot be performed
because of perioperative risks and hospital density.

MATERIAL AND METHOD

Institutional review board approval (22-KAEK-21) was
obtained from the clinical research ethics committee
before starting the study. This retrospective study
evaluated presented with knee pain and received intra-
articular injections between August 2020 and March
2021. Patients older than 45 years with stage 2 or more
severe osteoarthritis on direct radiography according
to the Kellgren-Lawrence criteria were included in the
study. Patients with a previous intra-articular fracture,
neuromuscular disease, acute Ilumbar disc disease,
flexion contracture greater than 10 degrees, varus-valgus
alignment greater than 7 degrees, and follow-up of less
than six months were excluded from the study. Patients
were randomized by days of admission. Those who
underwent HA were placed in Group |, and those who
underwent CCS were placed in Group II. A prestudy power
analysis based on previous data determined a sample size
66 patients to reach the desired power of >0.8.

All procedures were performed in an outpatient clinic.
Injections were performed by the orthopedic surgeon.
Before the injection, while the patients were seated on a
stretcher and their knees were flexed 90 degrees, after
sterile staining and draping, the anterolateral arthroscopy
portal was found and marked. All injection were made
with 21 G x 16mm needle. (Beybi Medical, istanbul,
Turkey). After entering this point with an empty syringe
and confirming that it was in the joint, Hyaluronic acid 36
mg/2 ml (Diart, Adamfarma Ankara, Turkey) was injected
into the patients in Group 1, and a combination of 1 mL
40mg methylprednisolone acetate (Depo-Medrol 40 mg/
mL flakon, Pfizer Drugs Ltd.Sti. istanbul, Turkey) 4 mL %0,5
bupivacaine hydrochloride (Buvicaine, Polifarma Drugs,
Tekirdag, Turkey) was injected into the patients in Group 2
(Figure 1). Injections were performed by a single surgeon
using a standardized method, whereas follow-up was
performed by a blinded observer.

Patellar
tendon

Tuberositas

Figure 1. injection technique. In all our patients, an injection was made
through the anterolateral portal while the knee was at 90 degrees of flexion.
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Qualitative variables of patients (injected knees, age, sex),
degrees of osteoarthritis according to Kellgren-Lawrence
classification, literature including WOMAC and KSS knee
function scores were reviewed and recorded on a form
we prepared. The data were analyzed using SPSS Statistics
Software (version 23.0, IBM Corp.). The distribution of the
data was evaluated with the Kolmogorov-Smirnov test. The
categorical data were assessed with the Pearson Chi-square,
Fisher exact, and Fisher-Freeman-Halton tests. The parametric
and non-parametric data were evaluated with the Student
t-test and Mann-Whitney U test, respectively. The dependent
groups (for non-normally distributed data) were evaluated
with the Wilcoxon test. A p-value of <0.05 was considered
significant in all the tests.

RESULTS

Between August 2020 and March 2021, 115 patients received
intra-articular injections. Among these patients, 88 patients
who met the inclusion and exclusion criteria and came to the
last examination were included in our study. Fifteen of our 27
patients who did not participate in the study could not come
because they were out of town. We could not reach 12 of our
patients from the contact number they gave at the beginning
of the study. Fifty-eight of our patients were female and 30
were male. Group | consisted of 40 (23 F/17 M) patients and
Group Il consisted of 48 (35 F/13 M) patients. The mean age
of our patients was 59.4+7.3 years. The mean follow-up time
was 12+2.6 months. Bilateral injection was performed in 24
patients enrolled in the study. 64 patients had a single knee
injection. Injections were made to the left knee of 34 patients
and to the right knee of 30 patients. It was found that 26 of 88
patients had Kellgren-Lawrence stage 2, 29 had stage 3, and
33 had stage 4 osteoarthritis. No significant difference was
found in demographic data between the groups (Table 1).

Table 1: Demographic data and features of patients

Group | Group Il p

Age 59.4+8.6 59.5+6.2 0.965
Gender (Female/Male) 23/17 35/13 0.129
Follow-up period (Months) 12.42 11.66 0.146
Side Right 18 12

Left 16 18 0.036

Bilateral 6 18
Kellgren-Lawrence Classification;

Typell 1 15

Type Il 14 15 0.906

Type IV 15 18

Data presented as Mean+SD. Ki kare test was used. (p<0.05 was considered significant.)

It was found that WOMAC and KSS scores for knee function
before and after injection had significantly improved in both
groups at first month control. There was no difference in
score improvement between groups, while scores in group 1
improved significantly in controls after month 3 and month 6
(Table 2).

Table 2: Difference into groups WOMAC and KSS scores

WOMAC KSS
Group |l Groupll Group | Groupll -
Pre-intervention 13.5 13.6 0.774 26.5 25.2 0.361
1t Month 7.9 7.6 0.575 69.7 69.5 0.510
3 Month 8.8 10.1 0.021 61.6 533  <0.001
6" Month 10.7 12.2 0.009 535 386  <0.001
Last Control 13.1 13.4 0.660 335 31.9 0.074

(WOMAC: Western Ontario and McMaster Universities Arthritis Index, KSS: Knee Society Score).
(p<0.05 was considered significant.)

At long-term follow-up of patients after the procedure,
3 patients in group 1 experienced sudden onset of pain
after the injection, which was followed up with 1-day
hospitalization for pain management, and their pain resolved
with medical treatment. Septic arthritis and hemarthrosis
were not observed during the follow-up period.

DISCUSSION

In patients with gonarthrosis, HA and CCS injections are a
widely used treatment method between analgesic therapy
and joint replacement. Our study showed that both of
injection techniques had successful results. In the controls
performed at the third month, significant improvement in
WOMAC (p=0,021) and KSS (p<0,001) scores was observed
in both groups. It was observed that the improvement in
functions in patients receiving HA injection continued at the
sixth month follow-up (p<0,001).

Intra-articular CCS injection is another widely used treatment
method. It is known that its effect starts faster and ends
sooner, and if repeated frequently, it has more side effects.
02 Qur study showed similar results in the treatment of
gonarthrosis with both drug injections in terms of reduction
of pain and restoration of functions in the initial phase.
However, when comparing the groups, it was found that the
effect of CCS injection wore off earlier.

Looking at the literature, we find that there are many
publications on the results of intra-articular injections,
especially to increase the incidence of gonarthrosis and
maintain the quality of life. In a meta-analysis of 1767
patients evaluating intra-articular CCS injection by Jueni
et al, they reported that efficacy began within 1 week
and lasted approximately 6 weeks.'™ Similarly, a study by
Godwin et al. reported that the effect began in the first
week after CCS injection and ended toward the end of the
fourth week.'¥ Other studies of intra-articular CCS injection
have shown significant improvement in pain, joint stiffness,
and range of motion.'"*'® The guideline published by
the American Academy of Orthopedic Surgeons in 2008
recommends its use in the short-term pain management of
patients who have gonarthrosis.'"® It is found that WOMAC
pain scores of our patients who received CCS injection
improved significantly in the first month, but the efficacy
decreased in the long term.
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Table 3: Summary of publications in the literature

Annaniemi et al. Tammachoteet Leighton etal. Bostan et al. Matzkinetal. Caborn etal. Presented
(2019) al. (2016) (2014) (2010) (2017) (2004) y
Age (year) 65.749.2 62 61.6 5349 61.248.5 63.1 59.4+7.3
Number of 86 89 433 11 (22 knees) 96 226 88
patients
Gender (F/M) 50/36 79/20 213/220 9/2 - 123/93 58/30
hrzrgziolon- 171273 6 12 5.8+0.8 6 7 12
up (months)
Injection agent
(HA/CCS) HA HA + CCS HA + CCS HA Cccs HA+CCS HA + CCS
Kellgren- Grade 1=4 EZ?E s Grade 2=156 Grade 2=10 2:232 Fios Grade 2=26 Grade 2=26
Lawrance Grade 2=46 — Grade 3=277 Grade 3=12 — Grade 3=128 Grade 3=29
Classification Grade 3=36 il e=l Claee =22 Grade 4=60 Grade 4=33
Grade 4=14 Grade 4=11
_ WOMAC pain score
e WOMAC WOMAC (HA)=135-10.7
Score VAS=69.3 VAS 53—24 WOMAC pain KSS:74—>88 pain=8.2—4.4 (HA)=54—18 WOMAC pain score
WOMAC=36.7+£14.6 WOMAC=43—-21 score=10—6 WO!\;IAC ain SF-36=50—62 WOMAC (CCS)=13.6—12.2
P VAS=5.5—4.6 (CCS)=53—7.5 KSS (HA)=26.5—53.5

SEESIE=0S KSS (CCS)=25.5-38.6

HA:Hyaluronic acid, CCS:Corticosteroid, WOMAC: Western Ontario and McMaster Universities Arthritis Index, KSS: Knee Society Score, KFS: Knee Functional Score

Hyaluronic acid, an important viscoelastic glycosaminoglycan
that occurs naturally in healthy synovial fluid, is a relatively
new agent that is currently in common use.'” It imparts a
number of protective properties to synovial fluid, including
shock absorption, dissipation of traumatic energy, protective
coating of the articular cartilage surface, and lubricity.!'®
Synthetic HA is used to increase the viscosity of synovial
fluid." In a study by Bostan et al, 22 patients were injected
intra-articularly with HA and it was observed that the patients
showed significant improvement in pain and functional
scores. A study by Annaniemi et al. compared the efficacy
of PRP and HA and found that total knee replacement (TKP)
surgery could be delayed.? In another study by Conrozier et
al, pain was reported to be reduced for up to 26 weeks and
functional recovery was maintained when intra-articular HA
application was repeated three times at one-week intervals.
211t can be observed that the improvement in WOMAC pain
scores and CSS function scores of our patients who received
HA injection persisted until the sixth month control.

In a study conducted by Caborn et al. comparing intra-
articular CCS and HA injections, it was found that pain
reduction was better in the first two weeks in patients
receiving CS injection, whereas patients receiving HA
improved in controls at week 12 and week 26.2% In meta-
analyses comparing the efficacy of the two agents, it has
been shown that the onset of action is later and lasts longer
in patients who have undergone HA.'”23 |n their study,
Tammachote et al. reported that at the end of the first
week, a similar level of effect was achieved between the two
groups and that patients given HA benefited from pain and
functionality for a longer period of time."™ When examining
the results of our patients, it was found that scores improved
and pain decreased in both groups in the first month of
control, while in accordance with the literature, it was found
that patients who received HA injection in the third month,
in the sixth month, and at the last control examination
benefited longer from the injection

Our study is not without limitations. Limitations of our
study are that body mass index, activity level, smoking, and
chronic drug use of patients were not evaluated because
of the retrospective design. The strengths of our study are
that patients were randomized before injection, procedures
were performed by a single surgeon, and assessments
during follow-up were performed by an independent
observer.

CONCLUSION

This experience, gained in the COVID-19 pandemic, has led
us to believe that intra-articular injection of HA and CCS can
provide temporary pain relief and short-term functional
enhancement in primary gonarthroses for which surgical
treatment is indicated. When both injections, which have
similar effects, are administered simultaneously, the palliative
effect of intra-articular HA injection may be beneficial over a
longer period of time.

In symptomatic primary gonarthrosis, in times of crisis when
the health care system is intensified, and in patients who
have refused surgical treatment, temporary pain relief and
functional recovery can be achieved with intraarticular CCS
and HA injections.
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Abstract

Introduction: This study aims to evaluate the public's interest in
pain and painkillers using Google search activity in countries with
the most cases before and during the COVID-19 pandemic (January
2018 - December 2021).

Material and Method: United States (USA), England (UK), France,
Germany, Italy, India, Spain, Russia, Brazil and Turkey, the countries
where the COVID-19 epidemic was most intense, were determined
along with the world for the analysis. The words “Back pain’, "Chest
pain’, "Headache’, "Knee pain’, Sore throat’, "Aspirin’, ‘Ibuprofen’,
and “Paracetamol’ were written into the Google Trend search
engine. RapidMiner and Microsoft Office Excel were used to analyze
the data. Correlation tests were used to determine the strength of
the relationship between pain regions and drugs.

Results: The terms ‘ibuprofen’, “aspirin’, and “paracetamol’ peaked
in Google searches on March 15, 2020. The search frequencies for
sore throat, chest pain, and headache peaked worldwide between
March 15, 2020, and March 22, 2020. Strong correlations were
obtained, ranging from 0.627 to 0.901 for chest pain and headache
and 0.629 to 0.749 for ibuprofen and paracetamol terms.

Conclusion: As a result of the research, it is seen that the frequency
of searching for pain and analgesics has increased significantly
during the COVID-19 period. Our data can be considered an
indicator of the increasing incidence of pain with the COVID-19
pandemic since internet searches are a proxy for the public good.

Keywords: Pain, analgesic, COVID-19, Google trend

0Oz
Giris: Bu calismanin amaci, COVID-19 pandemisi 6ncesinde ve
sirasinda (Ocak 2018 - Aralik 2021) en ¢ok vaka gorulen Ulkelerde

Google arama etkinligini kullanarak halkin agri ve agri kesicilere olan
ilgisini degerlendirmektir.

Gere¢ ve Yontem: Dinya geneli ile COVID-19 salgininin en yogun
oldugu lkeler Amerika Birlesik Devletleri (ABD), Ingiltere, Fransa,
Almanya, Italya, Hindistan, ispanya, Rusya, Brezilya ve Tirkiye olarak
belirlendi. Google Trend arama motoruna “Sirt agnsi’, ~Gogus
agnsi’, "Bas agnist’, "Diz agnsi’, "Bogaz agnsi’, “Aspirin’, “lbuprofen’
ve “Parasetamol kelimeleri yazildi. Verilerin istatistiksel analizinde
RapidMiner Analiz programi ve Microsoft Excel programi kullanildi.
Agri bolgeleri ile ilaclar arasindaki iliskinin gticinu belirlemek icin
korelasyon testleri kullanildi.

Bulgular: ‘ibuprofen’, “aspirin’, “parasetamol’ terimleri 15 Mart
2020'de Google aramalarinda zirveye ulast. "Bogaz agrisi®, "gogus
agrisi” ve “bas agrisi® terimlerinin arama sikhidi 15 Mart 2020 ile 22 Mart
2020 arasinda dinya ¢apinda zirveye ulastl. G6gUs agrisi ve bas agrisi
terimleri icin 0,627- 0,901 ile ibuprofen ve parasetamol terimleri icin
0,629- 0,749 arasinda degisen giiclu korelasyonlar elde edildi.

Sonug: Arastirma sonucundaCOVID-19 doneminde dinya genelinde
agn ve analjezik terimlerini arama sikliginin énemli dlctde arttig
gorilmektedir. internet aramalari kamu yarariicin bir vekil oldugundan,
verilerimiz COVID-19 pandemisi ile artan agri insidansinin  bir
gostergesi olarak kabul edilebilir.
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Corresponding (iletisim): Sevinc Mese, Bozok University, Vocational School of Health Services, Medical Imaging Techniques, Yozgat, Turkey

E-mail (E-posta): svncmesee@gmail.com
Received (Gelis Tarihi): 02.09.2022  Accepted (Kabul Tarihi): 18.10.2022



mailto:svncmesee@gmail.com
https://dx.doi.org/10.16899/jcm.1169863
https://orcid.org/0000-0003-2368-9827
https://orcid.org/0000-0003-4635-9169

Seda Glindiiz Bascil, COVID-19 Pain Analgesic Trend

950

INTRODUCTION

As a result of the COVID-19 pandemic, the coronavirus
disease infected approximately 500 million people and
caused the death of approximately 6 million people
worldwide. Undoubtedly, this situation created fear and
stress in people and caused a decrease in applications
to health services. Also, physicians worldwide noted a
reduction in hospital admissions for emergencies, including
acute myocardial infarction and ischemic stroke, during
the COVID-19 pandemic."”? There have been significant
concerns that fear of COVID-19 is driving patients to self-
triage using internet searches rather than going to the
hospital.® During the COVID-19 pandemic, chronic pain
management has become challenging, especially with
increasing evidence that COVID-19 infection is associated
with myalgias, referred pain, and diffuse hyperalgesia.
Pain is well-known for medical practitioners, according
to the biopsychosocial pain model, and it is not only the
response to an injury but also the disruption of the body's
homeostatic systems due to a multitude of factors that
lead to increased stress responses. The increasing process
spent at home during the pandemic, the restriction of
physical activities, changes in eating habits, and financial
burdens triggered stress and paved the way for the
emergence of the pain factor.*’! The studies using Google
Trends, especially in health and medical research and
infodemiology have increased in the last ten years with the
widespread use of online media.”! However, the number
of large-scale studies, including internet searches in which
the interest in pain and painkillers during the pandemic
period is discussed together with the pre-pandemic
period, is scarce. This study aims to evaluate the public's
interest in pain and analgesics using Google search activity
in countries with the most cases before and during the
COVID-19 pandemic.

MATERIAL AND METHOD
Data Collection

This infodemiological research was conducted at a university
in Turkey. The popularity of search terms related to pain
and analgesics was evaluated using Google Trends. Google
Trends is a freely available search engine that provides an
estimate of the relevant search volume of a phrase selected
by Google search engine users from a specific region and
date.”! The volume of searching is adjusted for the number
of Google users in a given geographic area and ranges from 0
to 100. A value of 100 indicates the peak of popularity (100%
popularity in a given period and place), and 0 is the lowest
point (0% popularity).”? Each point of the graph generated
by Google Trend is divided by the highest point, traditionally
set to 100.87 A maximum of five words can be typed into the
Google Trend search engine at the same time. Google Trend
does not count duplicate queries if a search was made from
the same IP address within a short period.”!

Starting from January 1, 2018, covering the period of
COVID-19 and before, a screening has been planned
considering the pain complaints and analgesic needs of
the COVID-19 disease. It is stated in the literature that
pain symptoms such as headache, backache, chest pain,
and sore throat are seen due to COVID-19 disease.l'*™
However, it is stated that there is an increase in knee pain
search trends before and after the onset of the COVID-19
pandemic. This condition has been associated with physical
activity. It is thought that search trends have increased due
to the decrease in physical activity due to the curfew and
the increase in complaints of knee pain.” In line with this
information, search trends related to pain were determined
as "Back pain’, "Chest pain’, "Headache’, *Knee pain’, and
“Sore throat'. It has been stated that patients frequently use
paracetamol, non-steroidal anti-inflammatories (NSAIDs)
00 and aspirin™ in the treatment process concerning
these pain complaints. Search trends for analgesics were
determined as ‘Aspirin’, “lbuprofen’, and "Paracetamol’. In
this context, first of all, a worldwide survey was conducted.
Countries, on the other hand, have been determined as the
United States (USA), UK, France, Germany, Italy, India, Spain,
Russia, Brazil and Turkey, which are the countries where the
COVID-19 epidemic is most intense.'® Search trends from
China could not be analyzed due to restrictions limiting
access in the country.”

In the Google Trend search engine, to cover dates between
January 1, 2018, and December 12, 2021, "Back pain’, "Chest
pain’, ‘Headache’, ‘Knee pain’, “Sore throat’, “Aspirin’,
‘Ibuprofen’, “Paracetamol’ in words by writing the scan
were reviewed. Analgesics and pain locations were screened
by forming separate groups. Each country was scanned
separately in their language.

Data Processing and Statistical Analysis

It was tried to determine the dates with a statistically
significant increase in the search trends of pain and
analgesics before and after the COVID-19 epidemic, and
the data were analyzed graphically. The countries with the
highest number of queries (search volume = 100) on the
selected topic were determined. The correlation coefficient
was used to test the strength of the relationship between
pain and pain relievers in the world and selected countries.
The test of the given normal distribution was analyzed
graphically and then formally tested with the Kolmogorov-
Smirnov test. As a result of these examinations, it was
determined that the data were not normally distributed.
Therefore, the Spearman rank correlation coefficient, a non-
parametric correlation coefficient, was calculated in cases
where the variables were not normally distributed and/or
had slight deviations from linearity. Values below p<0.01 and
p<0.05 were considered to differ significantly.' RapidMiner
analysis program!! and Microsoft Excel program were used
to obtain information from the large-scale data set for
statistical data analysis.
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Ethic

The study was carried out in accordance with the Declaration
of Helsinki and in accordance with the provisions of the
relevant local legislation. Informed consent or Ethics
Committee approval is not required as the study data was
obtained from a public database, there were no human
participants, and it did not contain animal experiments.

RESULTS

The frequency of searches for the terms “ibuprofen’, “aspirin’,
and ‘paracetamol’ worldwide between January 2018 and
December 2021 is presented in Figure 1. It was observed as a
peak for these terms in Google searches worldwide on March
15, 2020. Also, during the related week, the rate of Google
Trends scores was highest for Ibuprofen, and paracetamol
100%, but aspirin was 84% more precisely, while aspirin 100%
was searched on October 10, 2021.

Trajectories for frequency of search items were reviewed
from January 2018 to December 2021, using the pain terms
“sore throat’, “back pain’, “chest pain’, "headache’, and “knee
pain’ worldwide. The frequency of searching for related terms
between January 2018 and December 2021 is presented in
Figure 2. A peak was found in Google searches for the terms
sore throat, chest pain, and headache worldwide between
March 15, 2020 and March 22, 2020. During this time period,

the highest percentage of Google Trends scores were
searched for sore throat, chest pain, and headache (100%).
Knee pain was searched on August 18 2019 (100%). Backache
was sought on July 29 2018 (100%).

Trajectories for frequency of search items were examined from
January 2018 to December 2021, using the analgesic terms
‘ibuprofen’, “aspirin’, and “paracetamol” for USA, UK, France,
Spain, Germany, Italy, Brazil, Russia, Turkey, India. The frequency of
searching for related terms between January 2018 and December
2021 is presented in Figure 3. A peak was found in Google
searches for the analgesic terms ibuprofen and paracetamol
on March 15, 2020, for the countries USA, Spain, Italy, Germany,
Brazil, UK and Turkey. The highest percentage of Google Trends
scores searched for Ibuprofen and paracetamol (100%) in the
countries listed during this week. However, the terms of aspirin
analgesic were searched in Spain (81%), Italy (74%), and the UK
(96%) of even date, while on April 4, 2021 (100%), Brazil (69%)
on March 21 2021 (100%), in Turkey (33%) on October 25 2021
(100%), in Germany (76%). On the same date, while paracetamol
and aspirin (100%) were searched in France, Ibuprofen (77%)
was searched. In Russia, the terms of paracetamol were searched
(100%) on March 22, 2020, aspirin (100%) on November 1, 2020,
and Ibuprofen (100%) on November 28, 2021. In India, the terms
of ibuprofen and paracetamol analgesic (100%) were searched
on May 2 2021, and the terms aspirin analgesic was searched on
September 5,2021 (100%).
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Figure 3. Bi-monthly Google Trend search scores for the terms “aspirin’, “ibuprofen’, and “paracetamol’ for the USA, UK, France, Spain, Germany, Italy, Brazil,

Russia, Turkey, India countries between January 2018 and December 2021

Using the pain terms of “sore throat’, "back pain’, "chest pain’,
“headache’, and “knee pain’ for the USA, UK, France, Spain,
Germany, Italy, Brazil, Russia, Turkey, India, search trajectories
for the frequency of elements were studied from January
2018 to December 2021. The frequency of searching for
related terms between January 2018 and December 2021 is
presented in Figure 4. A peak was found in Google searches
for the terms head, throat, and chest pain between March 15,
2020, and March 29, 2020, for the US, UK, France, Brazil, and
Spain. During these three weeks, the highest percentage of
Google Trends scores for head, throat, and chest pain (100%)
were searched in the indicated countries. In Germany, sore
throat (100%) and headache (92%) were screened on March
15 2020, while headache was screened on March 21 2021
(100%). Chest pain was screened on December 13 2020
(100%). In Italy, unlike other countries, sore throat was scanned
on March 8 2020 (100%), chest pain was scanned on March 15
2020 (100%), and the headache was scanned on December
16 2018 (100%) before the COVID-19 period, while there is
no peak value during the COVID-19 period of headache. In
India, sore throat (100%) on March 29 2020, chest pain on
February 26 2020 (100%), and headache on November 7 2021
(100%) were screened. In Russia, sore throat was screened
on March 15 2020 (100%), chest pain on January 10 2021
(100%), and headache on July 25 2021 (100%). In Turkey,
throat and chest pain (100%) were screened on 15-22 March

2020 and headache was screened on November 29 2020
(100%). The frequency of search items for knee and back pain
varies country by country. Knee pain was scanned on April
11 2021 in UK, August 29 2021 in France, October 25 2020
in Brazil, August 1 2021 in Germany, April 26 2020 in Spain,
May 24 2020 in India, August 22 2021 (100%) in Russia. Knee
pain before COVID-19 period peaked on October 20 2019 in
Turkey and on March 24 2019 in the USA, while it was 100%
scanned before the COVID-19 period in Italy on November 11
2018, and it is not available a value peaking in these countries
during the COVID-19 period. On the other hand, back pain
was screened 100% on December 30, 2018, in the USA,
and there was no peak value during the COVID-19 period.
However, the trend of seeking back pain was determined in
the UK on February 17,2021, in France on August 29, 2021, in
Brazil on December 27, 2020, in Germany on January 3, 2021,
in Italy on October 04, 2020, in Spain on January 31, 2021, in
India on April 11, 2021, in Russia on October 24, 2021, and in
Turkey on November 15, 2020 (100%).

The strengths of the associations between drugs and
analgesics were tested using the Spearman rank correlation.
Strong correlations between 0.627 and 0.901 were obtained
for chest pain and headache. The moderate correlations
were obtained for chest pain and aspirin, ranging from
0.355 to 0.541, for chest pain and ibuprofen terms ranging
from 0.348 to 0.427, for chest pain and paracetamol terms
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ranging from 0.375 to 0.629; for headache and paracetamol
terms ranging from 0.390 to 0.663, for headache and
ibuprofen terms ranging from 0.397 to 0.434, for the

to 0.676, for the aspirin and ibuprofen terms ranging
from 0.385 to 0.636. Strong correlations for the ibuprofen
and paracetamol terms ranged from 0.629 to 0.749. All

headache and aspirin terms ranging from 0.389 to 0.571,
for aspirin and paracetamol terms ranging from 0.367

correlations were found to be statistically significant (p <
0.001) (Table 1) and (Table 2).
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Figure 4. Bi-monthly Google Trend search scores for the terms “sore throat’, "back pain’, ‘chest pain’, *headache’, and "knee pain’ for the USA, UK, France, Spain,
Germany, Italy, Brazil, Russia, Turkey, India countries between January 2018 and December 2021

Table 1. Worldwide Correlation tables

Worldwide Sore Throat Back Pain Chest Pain Headache Knee Pain Aspirin Ibuprofen Paracetamol
SeeThesi 1 0.215° 0.103 0.064 0.052 -0.015 0.070 -0.172°
p 0.002 0.140 0.361 0.462 0.831 0.315 0.013
BackPain ' 0.215° 1 0013 0.036 0.055 -0.174° -0.225° -0.295°
p 0.002 0.852 0.606 0.431 0.012 <0.001 <0.001
hasi: Briin r 0.103 0.013 1 0.901° 0.049 0.541° 0.427° 0.577°
p 0.140 0.852 <0.001 0.487 <0.001 <0.001 <0.001
Hesekdhe r 0.064 0.036 0.901° 1 0.021 0.571° 0.434° 0.663°
p 0.361 0.606 <0.001 0.767 <0.001 <0.001 <0.001
Knee Pain ' 0.052 0.055 0.049 0.021 1 -0.146° -0.111 -0.199°
p 0.462 0.431 0.487 0.767 0.036 0.111 0.004
P r -0.015 -0.174° 0.541° 0571° -0.146° 1 0.636° 0.676°
p 0.831 0.012 <0.001 <0.001 0.036 <0.001 <0.001
Ibuprofen r 0.070 -0.225° 0.427° 0.434° -0.111 0.636° 1 0.748°
p 0.315 <0.001 <0.001 <0.001 0.111 <0.001 <0.001
Paracetamol ' -0.172° -0.295° 0.577° 0.663° -0.199° 0.676° 0.748° 1
p 0.013 <0.001 <0.001 <0.001 0.004 <0.001 <0.001

a0.01 Significant correlation at the level, b0.05 Significant correlation at the level
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Table 2. Countries Correlation tables

ABD
Sore Throat

Back Pain

Chest Pain

Headache

Knee Pain

Aspirin

Ibuprofen

Paracetamol

UK

Sore Throat

Back Pain

Chest Pain

Headache

Knee Pain

Aspirin

Ibuprofen

Paracetamol

FRANCE

Sore Throat

Back Pain

Chest Pain

Headache

Knee Pain

Aspirin

Ibuprofen

Paracetamol

-~ T T~ T T T T T T T T T T~ T

©

-~ T ™ T T T T T T T T T T~ T

©

-~ T ™ T T T T T T T T T T O

©

Sore Throat

-0,101
0,148
0,311°
<0.001
0,341°
<0.001
-0,250°
<0.001
0,180
0,009
0,461
<0.001
0,260?
<0.001
Sore Throat

0.141°
0.043
0.460?
<0.001
0.599°
<0.001
-0.029
0.675
0.165°
0.018
0.436°
<0.001
0.590?
<0.001
Sore Throat

0.088
0.210
0.257°
<0.001
0.215°
0.002
-0.045
0.524
0.140°
0.045
0.257°
<0.001
0.233°
<0.001

Back Pain

-0,101
0,148
1

0,310°
<0.001
0,366°
<0.001
0,365
<0.001
0,082
0,243
0,055
0,435
-0,027
0,699
Back Pain

0.141°
0.043
1

0.538?
<0.001
0.5172
<0.001
0.468°
<0.001
0.209*
0.003
0.165°
0.018
0.252°
<0.001
Back Pain

0.088
0.210
1

0.228°
<0.001
0.304°
<0.001
0.198°
0.004
0.068
0.330
0.068
0.329
-0.040
0.573

Chest Pain

0,311°

<0.001

0,310°

<0.001
1

0,769?
<0.001
-0,037
0,133
0,504°
<0.001
0,3172
<0.001
0,259°
<0.001
Chest Pain

0.460°

<0.001

0.538°

<0.001
1

0.6272
<0.001
0.165°
0.018
0.314°
<0.001
0.348
<0.001
0.420°
<0.001
Chest Pain

0.257°

<0.001

0.228°

<0.001
1

0.419*
<0.001
0.111
0.113
0.098°
<0.001
0.149°
0.033
0.111
0.113

Headache

0,341°

<0.001

0,366°

<0.001

0,769*

<0.001
1

-0,105
0,109
04712
<0.001
0,3972
<0.001
0,316°
<0.001
Headache

0.599°

<0.001

0.517°

<0.001

0.627°

<0.001
1

0.312
0,109
0.430°
<0.001
0.299°
<0.001
0.5132
<0.001
Headache

0.215°

0.002

0.304°

<0.001

0.419°

<0.001
1

0.081
0.244
-0.038*
<0.001
0.040
0.569
-0.086
0.221

Knee Pain

-0,250*

<0.001
0,365°

<0.001
-0,105
0,133

-0,112
0,109

1

-0,078
0,265
-0,063
0,369
-0,175°
0,012
Knee Pain

-0.029
0.675
0.438°
<0.001
0.165°
0.018
0.312°
<0.001
1

0.1832
0.008
0.011
0.873
0.044
0.534
Knee Pain

-0.045
0.524
0.198°
0.004
0.111
0.113
0.081
0.244
1

0.028
0,265
-0.209*
0.003
-0.090
0.200

Aspirin

0,18
0,009
0,082
0,243
0,504°

<0.001

0,471°

<0.001

-0,078

0,265
1

0,417
<0.001
0,240°
<0.001
Aspirin

0.165°
0.018
0.209°
0.003
0.314°
<0.001
0.430°
<0.001
0.183°
0.008
1

0.304°
<0.001
0.367°
<0.001
Aspirin

0.140°
0,045
0.068
0.330
0.098
0.162
-0.038
0.592
0.028
0.689
1

0.127
0.069
0.322°
<0.001

Ibuprofen

0,461°
<0.001
0,055
0,435
0,317°
<0.001
0,397°
<0.001
-0,063
0,369
0,417°
<0.001
1

0,468°
<0.001
Ibuprofen

0.436°
<0.001
0.165°
0.018
0.348°
<0.001
0.299°
<0.001
0.011
0.873
0.304°
<0.001
1

0.747°
<0.001
Ibuprofen

0.257°

<0.001
0.068
0.329
0.149°
0.033
0.040
0.569

-0.209*
0.003
0.127°

<0.001

1

0.222°
<0.001

Paracetamol

0,339°
<0.001
-0,027
0,699
0,259*
<0.001
0,316*
<0.001
-0,175°
0,012
0,240°
<0.001
0,468°
<0.001
1

Paracetamol

0.590°
<0.001
0.252°
<0.001
0.422°
<0.001
0.5132
<0.001
0.044
0.534
0.367°
<0.001
0.747°
<0.001
1

Paracetamol

0.233°
<0.001
-0.040
0.573
0.111
0.113
-0.086
0.221
-0.090
0.200
0.322°
<0.001
0.222°
<0.001
1
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Sore Throat Back Pain Chest Pain Headache Knee Pain Aspirin Ibuprofen Paracetamol
SPAIN
Sore Throat r 1 0.287° 0.376° 0.412° -0.003 0.181° 0.483° 0.619°
p <0.001 <0.001 <0.001 0.960 0.009 <0.001 <0.001
Back Pain r 0.287° 1 0.374° 0.559° 0.223° 0.180? 0.062 0.240°
p <0.001 <0.001 <0.001 <0.001 <0.001 0.374 <0.001
Chest Pain r 0.376° 0.374° 1 0.535° 0.145° 0.265° 0.045 0.196°
p <0.001 <0.001 <0.001 0.038 <0.001 0.525 0.005
Headache r 04122 0.559° 0.535° 1 0.297° 0.200° 0.139° 0.390°
p <0.001 <0.001 <0.001 <0.001 0.004 0.047 <0.001
Knee Pain r -0.003 0.223° 0.145° 0.297° 1 0.067 0.017 0.097
p 0.960 <0.001 0.038 <0.001 0.337 0.809 0.167
Aspirin r 0.181° 0.180° 0.265° 0.200° 0.067 1 0.071 0.136
p 0.009 0.010 <0.001 0.004 0.337 0.313 0.052
Ibuprofen r 0.483° 0.062 0.045 0.139° 0.017 0.071 1 0.712°
p <0.001 0.374 0.525 0.047 0.809 0.313 <0.001
Paracetamol r 0.619° 0.240° 0.196° 0.390° 0.097 0.136 0.712° 1
p <0.001 <0.001 0.005 <0.001 0.167 0.052 <0.001
Sore Throat Back Pain Chest Pain Headache Knee Pain Aspirin Ibuprofen Paracetamol
GERMANY
Sore Throat r 1 0.118 0.229° 0.093 -0.100 0.519° 0.380° 0.431°
p 0.091 <0.001 0.184 0.154 <0.001 <0.001 <0.001
Back Pain r 0.118 1 0.170° 0.408° 0.073 0.127 0.1912 0.236°
p 0.091 0.014 <0.001 0.299 0.069 0.006 <0.001
Chest Pain r 0.229° 0.170° 1 0.259° -0.020 0.173° 0.122 0.152°
p 0.013 0.014 <0.001 0.780 0.013 0.080 0.029
Headache r 0.093 0.408° 0.259° 1 0.176° 0.101 0.418° 0.489°
p 0.184 <0.001 <0.001 0.012 0.150 <0.001 <0.001
Knee Pain r -0.100 0.073 -0.020 0.176° 1 -0.122 0.088 0.049
p 0.154 0.299 0.780 0.012 0.080 0.211 0.485
Aspirin r 0.519° 0.127 0.173 0.101 -0.122 1 0.385° 0.428°
p <0.001 0.069 0.013 0.150 0.080 <0.001 <0.001
Ibuprofen r 0.380° 0.191° 0.122 0.418° 0.088 0.385° 1 0.749°
p <0.001 0.006 0.080 <0.001 0.211 <0.001 <0.001
Paracetamol r 0.431° 0.236° ©.152° 0.489° 0.049 0.428° 0.749° 1
p <0.001 0.001 0.029 <0.001 0.485 <0.001 <0.001
Sore Throat Back Pain Chest Pain Headache Knee Pain Aspirin Ibuprofen Paracetamol
ITALY
Sore Throat r 1 0.051 0.312° 0.053 -0.102 0.483° 0.408° 0.256°
p 0.469 <0.001 0.446 0.143 <0.001 <0.001 <0.001
Back Pain r 0.051 1 0.201° 0.085 0.106 0.217° 0.195° -0.013
p 0.469 0.004 0.226 0.130 0.002 0.005 0.848
Chest Pain r 0.312° 0.201° 1 0.066 -0.032 0.441° 0.269° -0.027
p <0.001 0.004 0.347 0.644 <0.001 <0.001 0.703
Headache r 0.053 0.085 0.066 1 0.067 -0.002 0.022 0.018
p 0.446 0.226 0.066 0.338 0.974 0.749 0.799
Knee Pain r -0.102 0.106 -0.032 0.067 1 -0.155P -0.169° 0.028
p 0.143 0.130 0.644 0.338 0.026 0.015 0.694
Aspirin r 0.483¢° 0.2172 0.441° -0.002 -0.155° 1 0.505° 0.136
p <0.001 0.002 <0.001 0.974 0.026 <0.001 0.052
Ibuprofen r 0.408° 0.195° 0.269° 0.022 -0.169° 0.505° 1 0.128
p <0.001 0.005 <0.001 0.749 0.015 <0.001 0.067
Paracetamol r 0.256° -0.013 -0.027 0.018 0.028 0.136 0.128 1
p <0.001 0.848 0.703 0.799 0.694 0.052 0.067
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Sore Throat

0.400?
<0.001
0.566*
<0.001
0.548°
<0.001
0.070
0.317
0.1842
0.008
0.527°
<0.001
0.7022
<0.001
Sore Throat

-0.104
0.137
-0.051
0.466
0.109
0.118
0.024
0.733
0.082
0.240
0.245°
<0.001
0.296°
<0.001
Sore Throat

0.350°
<0.001
0.287°
<0.001
03712
<0.001
-0.102
0.144
0.125
0.074
0.592°
<0.001
0.453°
<0.001

Back Pain

0.400
0,148
1

0.5982
<0.001
0.657°
<0.001
0.374°
<0.001
0.126
0.072
0.299°
<0.001
0.488*
<0.001
Back Pain

-0.104
0.137
1

0.090
0.198
0.042
0.545
0.048
0.495
0.144>
0.039
0.071
0.310
0.100
0.154
Back Pain

0.350°
<0.001
1

0.209°
0.003
0.424°
<0.001
0.105
0.135
0.296°
<0.001
0.213°
0.002
0.205°
0.003

Chest Pain

0.566°

<0.001

0.598*

<0.001
1

0.869°
<0.001
0.145P
0.038
0.3552
<0.001
0.2242
<0.001
0.6292
<0.001
Chest Pain

-0.051

0.466

0.090

0.198
1

-0.084
0.231
-0.112
0.107
0.127
0.070
0.040
0.569
0.061
0.384
Chest Pain

0.287°

<0.001

0.209°

0.003
1

0.445°

<0.001
0.027
0.705
0.117
0.095
0.058
0.406
0.176°
0.011

Headache

0.548°

<0.001

0.6572

<0.001

0.869°

<0.001
1

0.147°
0.035
0.411°
<0.001
0.232°
<0.001
0.658°
<0.001
Headache

0.109

0.118

0.042

0.545

-0.084

0.231
1

0.109
0.120
0.180°
0.010
0.161°
0.021

0.201°
0.004

Headache

0.371°

<0.001

0.424°

<0.001

0.4452

<0.001
1

0.042
0.550
0.389°
<0.001
0.024
0.736
0.1832
0.008

Knee Pain

0.070
0317
0.374°
<0.001
0.145°
0.038
0.147°
0.035
1

0.025
0.718
0.209°
0.003
0.115
0.100
Knee Pain

0.024
0.733
0.048
0.733
-0.112
0.107
0.109
0.120
1

-0.140°
0.044
-0.138°
0.048
-0.065
0.352
Knee Pain

-0.102
0.144
0.105
0.135
0.027
0.705
0.042
0.550
1

0.188°
0.007
-0.058
0411

-0.160°
0.022

Aspirin

0.184°
0.008
0.126
0.072
0.355°
<0.001
0.411°
<0.001
0.025
0.718
1

-0.065

0.354
0.292°
<0.001
Aspirin

0.082
0.240
0.144°
0.039
0.127
0.070
0.180°
0.010
-0.140°
0.044
1

0.395°
<0.001
0.609*
<0.001
Aspirin

0.125
0.074
0.296°
<0.001
0.117
0.095
0.389°
<0.001
0.188°
0.007
1

0.024
0.732
0.181°
0.009

Ibuprofen

0.527°
<0.001
0.299°
<0.001
0.224°
<0.001
0.232°
<0.001
0.209°
0.003
-0.065
0.354
1

0.580°
<0.001
Ibuprofen

0.245°

<0.001
0.071
0.310
0.040
0.569
0.161°
0.021

-0.138°
0.048
0.395°

<0.001

1

0.6292
<0.001
Ibuprofen

0.592°

<0.001
0.213°
0.002
0.058
0.406
0.024
0.736
-0.058
0.411

0.024
0.732

1

0.535°
<0.001

Paracetamol

0.702°
<0.001
0.488*
<0.001
0.629°
<0.001
0.6582
<0.001
0.115
0.100
0.292°
<0.001
0.580*
<0.001
1

Paracetamol

0.296°
<0.001
0.100
0.154
0.061
0.384
0.201°
0.004
-0.065
0.352
0.609°
<0.001
0.629*
<0.001
1

Paracetamol

0.4532
<0.001
0.205°
0.003
0.176°
0.011
0.183°
0.008
-0.160°
0.022
0.181°
0.009
0.5352
<0.001
1
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Sore Throat Back Pain Chest Pain Headache Knee Pain Aspirin Ibuprofen Paracetamol
INDIA
Sore Throat r 1 0.315° 0.348° -0.028 0.262° 0.216° 0.553° 0.503°
p <0.001 <0.001 0.686 <0.001 0.002 <0.001 <0.001
Back Pain r 0.315° 1 0.220° -0.021 0.106 0.105 0.362° 0.377°
p <0.001 <0.001 0.765 0.130 0.135 <0.001 <0.001
Chest Pain r 0.348° 0.220° 1 -0.043 0.258° 0.117 0.365° 0.375°
p <0.001 <0.001 0.542 <0.001 0.093 <0.001 <0.001
Headache r -0.028 -0.021 -0.043 1 -0.027 0.079 -0.027 -0.054
p 0.686 0.765 0.542 0.699 0.257 0.699 0.438
Knee Pain r 0.262° 0.106 0.258° -0.027 1 0.015 0.168° 0.154°
p <0.001 0.130 <0.001 0.699 0.827 0.016 0.027
Aspirin r 0.216° 0.105 0.117 0.079 0.015 1 0.250° 0.207°
p 0.002 0.135 0.093 0.257 0.827 <0.001 0.003
Ibuprofen r 0.553¢° 0.362 0.365 -0.027° 0.168° 0.250? 1 0.874°
p <0.001 0.310 0.569 0.021 0.048 <0.001 <0.001
Paracetamol r 0.503° 0.377° 0.375° -0.054 0.154° 0.207° 0.874° 1
DISCUSSION

The results of this study show that the frequency of search
queriesrelated to pain and analgesics hasincreased significantly
during the COVID-19 era. The search trends of related concepts
reached a peak by the declaration a pandemic with the World
Health Organization (WHO) declaring a pandemic on March
11, 2020. The terms “chest pain’, “headache’, “sore throat” and
“back pain’ search queries seem to have increased significantly
worldwide, especially in countries with the highest number of
COVID-19 cases. A significant increase in pain-related search
parameters was observed for the specified pain types, except
for back and knee pain in the world and the USA, head and
knee pain in Italy and knee pain in Turkey. However, at the
end of the study, the frequency of analgesic search queries
increased during the COVID-19 period. It was determined
that the incidence of “ibuprofen’, “aspirin’, and “paracetamol
analgesic search criteria increased after the Covid-19 epidemic
while evaluating the trends for the world and the countries
with the highest number of Covid-19 cases. It can be said that
the frequency of searching for terms related to pain reflects the
signs and symptoms of COVID-19. For example, it is explained
that sore throat, headache, chest pain and back pain are
among the symptoms of COVID-19.I'"'¢! So, it is obvious that
there is a temporal relationship in online pain search trends
with the increase in COVID-19 cases. However, as chest pain
is also an essential manifestation of major cardiac events, our
data should be interpreted with caution in this context, as a
significant increase in heart attacks and cardiovascular deaths
was reported during the first wave of the COVID-19 pandemic.
07 There has been no increase in the search trend for knee
pain worldwide and in some countries. This condition has
been associated with physical activity.'® Due to the possible
consequences of the curfew, a decrease in physical activity can
be expected. The volume of Google searches for Ibuprofen,
aspirin, paracetamol analgesics is significantly correlated
with the epidemic trend. This is thought to be related to the
common symptoms of myalgia, sore throat, headache and

chest pain in COVID-19 patients. It is stated in the literature
that this information obtained is an essential finding for
governments and public health officials in preventing the
possible limitation of such drugs.!™

It is stated in studies that there is thromboembolism in severe
COVID-19 patients.? Therefore, some healthcare institutions
around the world recommend the use of anticoagulants
in severe cases of COVID-19.12'22 Since aspirin is one of the
well-known antithrombotic drugs, it is stated that its use has
increased during the COVID-19 period.? It is thought that the
search intensity for aspirin is related to this situation. A meta-
analysis study stated that COVID-19 patients with aspirin use
indicate a lower probability of death compared to the group
without aspirin use.?” In a contrary meta-analysis study, it is
stated that there is no relationship between aspirin use and
mortality in COVID-19 patients."? As a result of the correlation
analysis showed a strong correlation between chest pain and
headache, a moderate correlation between chest pain and
NSAIDs, headache and NSAIDs, and strong and moderate
correlation analysis within drugs. It can be said that this
situation is related to the use of NSAIDs by patients to reduce
COVID-19 symptoms. It is stated that patients use paracetamol,
especially at night, to reduce symptoms and sleep more
comfortably, and they need NSAIDs for symptoms such as
musculoskeletal pain. However, it is stated that NSAIDs are
preferred to reduce the symptoms of the cardiovascular and
respiratory systems.*!

While the evidence supports that NSAIDs will have a harmful
effect in the presence of infection anywhere in the body, there
is insufficient evidence to suggest that they pose a risk in the
case of COVID-19. However, it is stated that the use of an NSAID
for symptoms suggestive of COVID-19 may be more harmful
than beneficial? On the other hand, in a study evaluating the
effect of Ibuprofen on cardiac fibrosis in a rat diabetes model,
it was observed that Ibuprofen increased the expression level
of angiotensin-converting enzyme 2 (ACE2).”! As a result of
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some in vitro studies found a positive correlation between
the level of ACE2 expression and the risk of coronavirus
infection.” However, it is stated that NSAIDs can suppress
the immune system. Although the precise role of NSAIDs is
under investigation, it is thought that their use in the viral
contamination phase of COVID-19 may be harmful.?4 Therefore,
with a pragmatic and cautionary approach, it is recommended
to avoid using NSAIDs to treat non-severe COVID-19 symptoms.

CONCLUSION

As a result of the study, it is seen that there is a strong
relationship between the frequency of searching for analgesic
terms such as aspirin, Ibuprofen, paracetamol and the pain
terms such as backache, chest pain, headache, knee pain,
sore throat for the USA, UK, France, Germany, Italy, India,
Spain, Russia, Brazil and Turkey, the countries where the
COVID-19 epidemic is most intense the onset of COVID-19
infection. Also, the strong correlation between chest pain
and headache, which are accepted as COVID-19 symptoms,
the moderate correlation of chest pain and headache
with drugs, strong and moderate correlation within drugs
themselves were obtained as a result of the analysis. Our
study describes the relationship and analysis of trends in
pain and analgesic-related search parameters in the pre and
post-COVID-19 Google search network over four years. There
appears to be an increase in search volume for analgesics or
pain with increasing pain complaints. Our data can indicate
the increasing incidence of pain with the COVID-19 pandemic
since internet searches are a proxy for the public good.

ETHICAL DECLARATIONS

Ethics Committee Approval: Ethics Committee approval is
not required as the study data was obtained from a public
database, there were no human participants, and it did not
contain animal experiments.

Informed Consent: Informed consent is not required as the
study data was obtained from a public database.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The author has 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. Garcia S, Albaghdadi MS, Meraj PM et al. (2020). Reduction in ST-segment
elevation cardiac catheterization laboratory activations in the United
States during COVID-19 pandemic. J Am Coll Cardiol 2020;75(22):2871-2.

2. Diegoli H, Magalhéaes PS, Martins SC et al. Decrease in hospital admissions
for transient ischemic attack, mild, and moderate stroke during the
COVID-19 era. Stroke 2020;51(8):2315-21.

3. Ciofani JL, HanD, Allahwala UK, Asrress K N, Bhindi R. Internet search
volume for chest pain during the COVID-19 pandemic. Am Heart J
2021;(231);157-9.

4. El-Tallawy SN, Nalamasu R, Pergolizzi JV, Gharibo C. Pain management
during the COVID-19 pandemic. Pain and Therapy;2020 9(2):453-66.

5. Szilagyi IS, UllrichT, Lang-lllievich K et al. Google Trends for Pain Search
Terms in the World’s Most Populated Regions Before and After the First
Recorded COVID-19 Case:Infodemiological Study. J med Internet Res
2021;23(4):e27214.

6. Support Google. Trends Help. (cited 20 Feburary 2022). Available
online:https://support.google.com/trends#topic=6248052

7. Nuti SV, Wayda B, Ranasinghe | et al. The use of google trends in health
care research:a systematic review. PloS One 2014 ;9(10):e109583.

8. Walker A, Hopkins C, Surda P. Use of Google Trends to investigate loss-
of-smell®related searches during the COVID-19 outbreak. In International
Forum of Allergy & Rhinol 2020;7:839-47.

9. Google China. 2020 (cited December 1 2021). Available online:https://
en.wikipedia.org/wiki/

10.Sahin T, Ayyildiz A, Gencer-Atalay K, Akgiin C, Ozdemir HM, Kuran B. Pain
symptoms in COVID-19. Am J Physical Med Rehabil 2021;100(4):307-12.

11.Weng LM, Su X, Wang XQ. Pain symptoms in patients with coronavirus
disease (COVID-19):A literature review. J Pain Res 2021;14:147.

12.Salah H M, Mehta JL. Meta-analysis of the effect of aspirin on mortality in
COVID-19. Am J Cardiol 2021;142:158.

13. https://www.worldometers.info/coronavirus/#countries
December 2021)

14.Alper R. Uygulamali
Yayincilik:Ankara;2020

15.Celik U, Akgetin E, Gok M. Rapidminer ile veri madenciligi. Pusula
yayincilik:istanbul;2017

(ctied 01

istatistik ve Gecerlik-Giivenirlik. Detay

16.Jeon J, Baruah G, Sarabadani S, Palanica, A. Identification of risk factors
and symptoms of COVID-19:Analysis of biomedical literature and social
media data. J Med Internet Res 2020;22(10);e205009.

17.Wu J, Mamas MA, Mohamed MO et al. Place and causes of acute
cardiovascular mortality during the COVID-19 pandemic. Heart
2021;107(2):113-9.

18.Song J, Chang AH, Chang RW et al. Relationship of knee pain to time in
moderate and light physical activities:data from osteoarthritis initiative.
Semin Arthrit Rheuma 2021;5:683-8.

19.Lippi G, Mattiuzzi C. Internet searches for over-the-counter analgesics
during the COVID-19 pandemic outbreak in Italy. Pain Med
2021;22(8):1885-6.

20.Srivastava R, Kumar A. Use of aspirin in reduction of mortality of
COVID-19 patients:A meta-analysis. Int J Clin Pract 2021;75(11):e14515.

21.Indian Council of Medical Research (ICMR). Clinical Guidance for
Management of COVID-19 Patients. (cited April 19 2022). Available
online:https://www.icmr.gov.in/pdf/ covid/ techd oc/COVID-19_Manag
ement_Algor ithm_22042 021_v1.pdf.

22.National Institute of Health (NIH). COVID-19 Treatment Guidelines.
Updated on February 11, 2021. (cited April 19 2022). Available
online:https://www.COVID-19 treatmentguidelines.nih.gov/antit hromb
otic-therapy/.

23.Little P. Non-steroidal anti-inflammatory drugs and covid-19. Bmj
2020:368.

24. Micallef J, Soeiro T, Jonville-Béra AP, of Pharmacology FS. Non-steroidal
anti-inflammatory drugs, pharmacology, and COVID-19 infection.
Therapies 2020;75(4):355-62.

25.Qiao W, Wang C, Chen B et al. Ibuprofen attenuates cardiac fibrosis in
streptozotocin-induced diabetic rats. Cardiology 2015;131(2):97-106.

26.Hofmann H, Geier M, Marzi A et al. Susceptibility to SARS coronavirus
S protein-driven infection correlates with expression of angiotensin
converting enzyme 2 and infection can be blocked by soluble
receptor. Biochemical and biophysical research communications 2004;
319(4):1216-21.



JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm. 1189072
J Contemp Med 2022;12(6):959-965

Journal of
Contemporary

Seroprevalence of HBsAg, Anti-HBs, Anti-HCV, and Anti-HIV in
Patients with Alcohol and Substance Abuse in an Amatem Clinic
in Eastern Turkiye: a Six-Year Retrospective Evaluation

Tirkiye'nin Dogusunda Bir Amatem Kliniginde Alkol ve Madde Kullanan
Hastalarda, HBsAg, Anti-HBs, Anti-HCV ve Anti-HIV Seroprevalansi:
Alt1 Yillik Retrospektif Degerlendirme

Pinar Oner’, ®Seda Yilmaz?, ©Niliifer Kilic3, ©Filiz Ozsoy*

Department of Microbiology, Fethi Sekin City Hospital, Elazig, Turkey
2Departmant of Psychiatry, Fethi Sekin City Hospital, Elazig, Turkey
3Department of Psychiatry, Elazig Mental Health Hospital, Elazig, Turkey
4Department of Psychiatry, Gaziosmanpasa University School Of Medicine, Tokat, Turkey

Abstract

Aim: Substance abuse and concomitant infections are important causes of morbidity
and mortality. Yet, the number of epidemiological studies regarding infectious
diseases in people with substance abuse are limited in our country. In this study, the
aim was to investigate the frequency of illegal alcohol and substance use in an Alcohol
and Drug Research, Treatment and Training Centres (AMATEM) clinic in Turkey as well
as the HBsAg, anti-HBs, anti-HCV, and anti-HIV parameters between the years of 2016-
2021.

Material and Method: HBsAg, anti-HBs, anti-HCV, and anti-HIV tests were conducted
using the Enzyme Linked Immunosorbent Assay (ELISA) technique in 6881 alcohol and
substance use disorder (ASUD). Urine samples from ASUD'’s were analyzed for alcohol,
cannabis, and cocaine metabolites. The results were evaluated retrospectively.

Results: All of the 6881 ASUD’s were male with a mean age of 32.18+9.66 years. Of the
6881 ASUD’s included in the study, 4107 (59.7%) were opioid addicts; 1479 (21.5%)
were mixed drug addicts; 897 (13%) were alcohol addicts; and the rest were addicts
with other types of substance use. The mean age of the alcohol users was 45.33+13.03
and the mean age of opioid users was 29.90+7.13. The percentage of opioid addiction
in 2016 was 71.2% which dropped to 28.7% in 2021. Meanwhile, the percentage
of alcohol addiction was 13.6% in 2016 and increased to 21.4% in 2021; and the
percentage of mixed drug use was 8.7% in 2016 and increased to 36.8% in 2021.
HBsAg-positivity in opioid users (56.7%) was higher compared to cannabis users (2.6%)
and mixed drug users (22.3%). Anti-HCV positivity of opioid users (69.4%) was found to
be higher compared to alcohol (9.4%), cannabis (2%), and mixed drug (16.2%) users,
and this finding was statistically significant (p=0.0001). Anti-HBs positivity of opioid
users (63.1%) was found to be higher compared to alcohol (9.9%), cannabis (3%), and
mixed drug (21%) users, and this finding was statistically significant (p=0.0001). Anti-
HIV was determined negative in all ASUD’s. The highest rates of HBsAg, anti-HCV and
anti-HBs positivity were found in the 26-30 years of age.

Conclusion: These findings indicate a high prevalence of intravenous substance abuse
in the 26-30 years age group in our region as well as the high HBV and HCV rates in
this patient group.

Keywords: Alcohol, substance abuse, Hepatitis B, Hepatitis C, HIV.

Oz

Amag: Madde kullanimi ve eslik eden enfeksiyonlar 6nemli bir morbidite ve mortalite
nedenidir. Ancak, Ulkemizde madde kullananlarda bulasici hastaliklar ile ilgili
epidemiyolojik calismalar kisitlidir. Bu calismada, Turkiye'de bir AMATEM kliniginde 2016-
2021 yillan arasinda yasa disi madde kullanim sikliginin ve HBsAg, anti-HBs, anti-HCV ve
anti-HIV parametrelerinin incelenmesi amaclanmistir.

Gereg ve Yontem: 6881 alkol ve madde kullanim bagimlisinda (AMKB), HBsAg, anti-HBs,
anti-HCV ve anti-HIV testleri ELISA teknigi ile calisilmistir. Idrar érnekleri, AMKB'lerden
alkol, esrar ve kokain metabolitleri agisindan analiz edilmistir. Sonuglar retrospektif olarak
degerlendirilmistir.

Bulgular: 6881 AMKB'nin timu erkektir ve ortalama yaslari 32.18+9.66 yildir. Calismaya
dahil edilen 6881 AMKB'nin 4107'si (%59.7) opioid, 1479'u (%21.5) mix ilag, 897'si (%13)
alkol, digerleri ise farkli yollarla madde kullanan bagimlilardan olusmaktadir. Alkol
kullananlarin yas ortalamalari 45.33+13.03 ve opioid kullanicilarinin ise 29.90+7.13 idi.
2016 yilinda opioid bagimliligr %71,2 iken, 2021 yilinda %28,7'ye dusmustir. Bununla
birlikte alkol bagimliligr 2016 yilinda %13,6 iken, 2021 yilinda %21,4'e ve mix ilag kullanimi
ise 2016 yilinda %8,7 iken 2021 yilinda %36,8% ylkselmistir. Opioid kullanicilari arasinda
HBsAg poxzitifligi (%56.7), esrar (%2.6) ve mix ila¢ kullanicilarindan (%22.3) yuksek olarak
tespit edilmistir. Opioid kullanicilarinin anti-HCV pozitifligi (%69.4), alkol (%9.4), esrar (%2)
ve mix ilag kullanicilarindan (%16.2) yuksek ve istatistiksel olarak anlamli bulunmustur
(p=0.0001). Opioid kullanicilarinin anti-HBs pozitifligi (%63.1), alkol (%9.9), esrar (%3) ve mix
ilac kullanicilarindan (%21) yiksek ve istatistiksel olarak anlamli bulunmustur (p=0.0001).
Anti-HIV tim AMKB hastalarda negatif olarak tespit edilmistir. HbsAg, anti-HCV, anti-Hbs
pozitifligi en yuksek oranlarda 26-30 yas araliginda belirlenmistir.

Sonug: Bu veriler, bélgemizde 6zellikle 26-30 yas grubunda yuksek damar i¢i madde
kullanim yayginligini ve bu hasta grubunda, yuksek HBV, HCV oranlarini isaret etmektedir.

Anahtar Kelimeler: Alkol, madde kullanimi, Hepatit B, Hepatit C, HIV.
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INTRODUCTION

Although many infectious diseases affect developing
countries, Hepatitis B (HBV), Hepatitis C (HCV), and HIV remain
at threatening levels for the public health in developed
countries to this day (1). Globally, the annual rate of mortality
due to viral hepatitis is approximately 1.34 million, and due
to HIV/AIDS is 1.3 million (2). Hepatitis B, Hepatitis C, and
HIV infections are transmitted via exposure to bodily fluids
such as blood. Drug users including intravenous substance
users, males who have sex with other males, and sex workers
comprise the population considered to be at high risk for HIV
and viral hepatitis (3). It is estimated that 1 in 8 substance
users lives with HIV, and that this number is 1.4 million
people worldwide. HIV infection is 22 times more common
in those with intravenous substance use compared to the
general population (4). National Institute on Drug Abuse
(NIDA) considers drug addiction and HIV to be intertwined
epidemics, and emphasizes the close connection between
substance addiction and hepatitis (NIDA, 2013) (1).

In the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), addictive substances are classified into 10 groups:
alcohol, nicotine, caffeine, sedative-hypnotics and anti-
anxiolytics, opioids, stimulants, inhalants, cannabis,
hallucinogens, and other (or unknown substances). Substance
use disorders have social, legal, and vocational consequences
(5). According to Alcohol and Drug Research, Treatment and
Training Centres (AMATEM) 2015 data, the prevalence of
alcohol, cannabis, and opioid use disorders are quite high
in the United States of America (6). Studies on substance
abuse disorders report high rates of mixed substance abuse
disorders (7). Individuals with mixed substance abuse
disorders are at a high risk of adverse health consequences
including contagious infectious diseases, high morbidity, and
early mortality (8).

In this study, the main purpose was to investigate the positivity
and evaluate the results of Hepatitis B surface antigen
(HBsAg), Hepatitis B surface antibody (anti-HBs), Hepatitis C
antibody (anti-HCV), and human immunodeficiency virus
antibody (anti-HIV) tests in people who were referred to the
AMATEM clinic in XXX Mental Health Hospital with alcohol use
disorder (AUD) and substance use disorder (SUD) according to
DSM-5 criteria. Moreover, it was aimed to compare the HBsAg,
anti-HBs, anti-HCV, and anti-HIV parameters of patients with
intravenous and other substance use methods.

MATERIAL AND METHOD

Participants

People with alcohol use disorder (AUD) and substance
use disorder (SUD) according to DSM-5 criteria who were
treated in the AMATEM clinic in Elazi§ Mental Health Hospital
between the years 2016-2021 were included in this study.
Etiological distribution was evaluated retrospectively based
on the rates of illegal substance use, alcohol use, and hepatitis

serology profiles. Only the first test result was included in
patients with multiple test results. The study was carried out
with the permission of Firat University Ethics Committee
(Date: 06.07.2022, Decision No: 09-18).

Serological Analysis

The serums obtained from peripheral blood of patients with
substance and alcohol addiction were studied using Architect
i2000SR (Abbott, USA) system enzyme immunoassay test kits
HBsAg (Architect HBsAg Qualitative Il Reactive Kit, Abbott,
USA), anti-HIV (Architect Ag/Ab Combo Reactive Kit, Abbott,
USA), anti-HCV (Architect Anti HCV Reactive Kit, Abbott,
USA), and anti-HBs. Samples with a cut-off index <1 were
considered negative whereas samples with a cut-off index
>1 were considered positive for HBsAg, anti-HCV, and anti-
HIV. For anti-HBs, samples with <10 mIU/ml were considered
negative whereas those with >10 mIU/ml were considered
positive. Serums of patients who were tested positive for anti-
HIV were confirmed using Western Blot analysis.

Drug Analysis

Urine samples obtained from patients were analyzed
in the hospital’s clinical laboratory for the metabolites
of all substances and drugs including alcohol, cocaine,
cannabinoid, and opioid using EIA (enzyme immunoassay)
method (Beckman AU480 Automated Biochemistry Analyzer).

Statistical Analysis

The data collected in this study were analyzed using the
Statistical Package for Social Science for Windows (SPPS) 24.0
package program. The distributions of diagnosis, applied
serological tests, test results, etc. for patients included in the
evaluation were determined using frequency and percentage
distribution analyses. Patients’ age was investigated based
on mean and standard deviation values. A chi-squared test
was applied to determine whether the test results of patients
differed significantly according to diagnosis, age groups, and
years. In addition, a one-way analysis of variance (ANOVA) test
was used to determine any statistically significant difference
in patients’ age groups based on tests applied to patients,
test results, and diagnoses. The results were meaningful with
confidence levels of 99% (p<0.01) and 95% (p<0.05).

RESULTS

6881 patients with alcohol and substance abuse were
included in this study. The distribution of patients with
substance abuse according to years is shown in Table 1.
Of the patients with substance abuse, 59.7% were taken
in for treatment for opioid addiction; 21.5% were taken
in for treatment for mixed drug use; and 13% were taken
in for treatment for alcohol addiction (Table 2). 73.2%
of patients receiving treatment were only diagnosed
with substance addiction whereas 15% were diagnosed
both with substance addiction and comorbid psychiatric
diseases. There was a statistically significant change in the
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substance abuse distribution according to years (p=0.0001).
Opioid addiction rate was 71.2% in 2016 whereas it dropped
to 28.7% in 2021. However, alcohol addiction rate of
13.6% in 2016 increased to 21.4% in 2021. Similarly, mixed
drug use rate of 8.7% in 2016 increased to 36.8% in 2021.
There was no significant change in other substance abuse
(Table 3). All substance and alcohol addicts in this study
consisted of males. Significant differences in the mean age
of participants were detected according to years (p=0.0001).
The mean age of patients decreased moving from 2016 to
2021 (Table 1). There were also significant differences in the
mean age of patients with alcohol and opioid use and other
substance abuse (p=0.0001). The mean age was highest in
alcohol addicts (45.33+13.03), and lowest in opioid addicts
(29.947.13) (Table 4). Despite a decrease in the number of
patientsin 2019, 2020, and 2021 compared to previous years,
there were no significant differences in the distribution of
number of tests applied according to years (p=0.076). There
was a significant change in the anti-HBs (p=0.0001) and anti-
HCV (p=0.0001) positivity based on alcohol and substance
abuse. However, there was no significant change in HBsAg

test results (p=0.097). Furthermore, anti-HIV tested negative
in all patients with substance and alcohol abuse (Table 5).
The patients were divided into 6 groups according to age
(<25, 26-30, 31-35, 36-40, 41-45, 45=). The distribution of
seropositivity according to age is shown in Table 6. HBsAg
and anti-HCV positivity rates increased significantly as
patient age increased (p=0.0001; p=0.0001, respectively).
Anti-HBs positivity decreased as patient age increased
(p=0.0001). The highest rates of HBsAg, anti-HCV and anti-
HBs positivity were found in the 26-30 years age range.

Table 1. Distribution of substance abuse patients according to years and

mean age

The number of substance

Years abuse patients n Age MeantSD
2016 1452 33.24+9.71
2017 1753 32.82+10.46
2018 1766 31.23+8.7
2019 586 31.64+9.43
2020 511 31.48+10.09
2021 813 31.07+9.69
Total 6881 32.18+9.66

Table 2. Substance abuse distribution

Substance abuse n (%) Substance abuse and additional iliness n(%)
Alcohol 897 (13) Substance abuse only 5040 (73.2)
Cannabinoids 234 (3.4) Substance abuse-related psychotic disorder (psychosis) 26 (0.4)
Sedatives and hypnotics 32(0.5) Substance abuse and mood disorder (mania, bipolar disorder) 76 (1.1)
CoeEite 15(0.2) Substance abuse and agﬁétti,?artaplerizﬁcnl‘;ﬁtt;iIc)(iiica)?dnec;?j:(j(ﬁjigrl;]ee'srs]itogi,sﬁ?é(ieergy, Panic Disorder, Social 1030 (15)
Opioids 4107 (59.7) Substance abuse and non-psychiatric diseases (epilepsy, polyneuropathy, diabetes, headache vs.) 709 (10.3)
Caffeine and other stimulants 85(1.2)

Volatile and Solvent 32(0.5)

Mixed drugs 1479 (21.5)

Total 6881 (100) Total 6881 (100)

Mixed drugs: both cannabis and opioid users

Table 3. Substance abuse rates according to years

Alcohol Cannabinoid Sedatives and Cocaine Opioid Caffeine and other Volatile and Mixed drugs
n (%) n (%) hypnotics n (%) n (%) n (%) stimulants n (%) solvent n (%) n (%)
2016 198 58 6 3 1034 3 24 126
(13.6) (4) (0.4) (0.2) (71.2) 0.2) (1.7) (8.7)
2017 242 78 3 5 1025 15 1 384
(13.8) (4.4) (0.2) (0.3) (58.5) (0.9) (0.1) (21.9)
2018 148 41 3 5 1162 0 0 407
(8.4) (2.3) (0.2) (0.3) (65.8) (0) (0) (23)
2019 56 13 1 0 400 0 0 116
(9.6) (2.2) (0.2) (0) (68.3) (0) (0) (19.8)
2020 79 20 10 2 253 0 0 147
(15.5) (3.9) (2) (0.4) (49.5) (0) (0) (28.8)
2021 174 24 9 0 233 67 7 299
(21.4) (3) (1.1) (0) (28.7) (8.2) (0.9) (36.8)

p=0.0001
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Table 4. Distribution of substance abuse patients according to mean age

n MeanzSD n MeanzSD
Substance
Alcohol 897 45.33+13.03 abuse only 5040 32.20+9.67
Substance
N abuse related
Cannabinoids 234 33.56+7.82 psychotic 26  32.3619.24
disorder
5 Substance
ﬁedﬂt(;‘t’iecssa”d 32 33.82#889  abuseand 76  33.10+£10.42
M mood disorder
Substance
abuse and
Cocaine 15  39.33+1.63 additional 1030 32,22+9.76
psychiatric
diagnosis
Substance
L abuse and
Opioids 4107 29.90+7.13 non-psychiatric 709 31,88+9.44
diseases
Caffeine
and other 85 27.93+4.96
stimulants...
Volatile and
selvar 32 35.91+6.68
Mixed drugs 1479 30.36+7.2
Total 6881 Total 6881
P=0,0001

DISCUSSION

It is estimated that over 93 million adults and more than
one fourth of people in the 15-64 age range try illegal
substances at one point in their lives in the European Union.
The number of males with substance abuse experience
(56.8 million) is reported to be higher than the number of
females with substance abuse experience (36.8 million) (9).
In our study, all addicts consisted of males. The reason for
this was the physical conditions of the AMATEM clinic as well
as the sociocultural structure of the region where the city is
located.

The most commonly used illegal substance worldwide
is reported to be cannabis. Research indicates that the
numbers of cannabis and opioid users worldwide are 161
million and 16 million respectively (5). Among the 6881
patients included in our study, the most used substance was
opioid (59.7%), the second most used substance was alcohol
(13%), and the last most used substance cannabis (3.4%).
This finding could indicate that intravenous substance abuse
is more common compared to non-intravenous substance
abuse and that our region differs from worldwide use in this
aspect.

Table 5. Distribution of seropositivity rates according to substance abuse

HbsAg Anti-Hbs Anti-HCV Anti-HIV
N P N P N P N P
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)

Alcohol 854 (12.8) 43 (18.5) 473 (18.6) 430 (9.9) 801 (13.3) 53(9.4) 859 (13.1) 0
Cannabinoids 228 (3.4) 6 (2.6) 112 (4.4) 131 (3) 223 (3.7) 11(2) 226 (3.4) 0
Sedatives and hypnotics 32(0.5) 0(0) 14 (0.6) 18 (0.4) 32(0.5) 0(0) 29 (0.4) 0
Cocaine 15(0.2) 0(0) 1(0) 14 (0.3) 15 (0.2) 0(0) 15 (0.2) 0
Opioids 3975 (59.8) 132 (56.7) 1345 (53) 2736 (63.1) 3495 (58) 391 (69.4) 3922 (59.6) 0
Caffeine and other stimulants 85 (1.3) 0(0) 15 (0.6) 70 (1.6) 82 (1.4) 3(0.5) 83(1.3) 0
Volatile and solvent 32(0.5) 0(0) 5(0.2) 27 (0.6) 18(0.3) 14 (2.5) 32(0.5) 0
Mixed drugs 1427 (21.5) 52 (22.3) 572 (22.5) 912 (21) 1359 (93.7) 91 (16.2) 1415 (21.5) 0
Overall 6648 (96.6) 233 (3.4) 2537 (36.9)  4338(63.1) 6025 (91.5) 563 (8.5) 6581 (100) 0
p value 0.097 0.0001 0.0001 -

Mixed drugs: both cannabis and opioid users, HBsAg: Hepatitis B surface antigen, anti-HBs:Hepatitis B surface antibody, anti-HCV :Hepatitis C antibody, anti-HIV :human immunodeficiency virus antibody.

N=Negative, P=Positive

Table 6: Distribution of seropositivity rates according to age

HbsAg Anti-Hbs Anti-HCV Anti-HIV
N P N P N P N P

Age groups n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)

<25 1573 (23.7) 35(15) 346 (13.6) 1257 (29) 1432 (23.8) 104 (18.5) 1530 (23.2)

26-30 2348 (35.3) 68 (29.2) 635 (25) 1789 (41.2) 2188 (36.3) 161 (28.6) 2327 (35.4)

31-35 1127 (17) 31(13.3) 684 (27) 469 (10.8) 991 (16.4) 86 (15.3) 1113 (16.9)

36-40 643 (9.7) 34(14.6) 378 (14.9) 2996.9 603 (10) 52(9.2) 648 (9.8)

41-45 315 (4.7) 0(0) 130 (5.1) 181 (4.2) 259 (4.3) 51(9.1) 299 (4.5)

45< 642 (9.7) 65 (27.9) 364 (14.3) 343 (7.9) 552(9.2) 109 (19.3) 664 (10.1)
Overall 6648 (96.6) 233 (3.4) 2537 (36.9) 4338 (63.1) 6025 (91.5) 563 (8.5) 6581 (100)
p value 0.0001 0.0001 0.0001

HBsAg: Hepatitis B surface antigen, anti-HBs:Hepatitis B surface antibody, anti-HCV :Hepatitis C antibody, anti-HIV :human immunodeficiency virus antibody. N=Negative, P=Positive
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The majority of the new HCV infection cases worldwide are
a result of different types of substance use, and primarily
intravenous substance abuse (10). Furthermore, studies have
shown increased rates of HBV and HIV infections in people
with a substance abuse history compared to the general
population (11). Grebely and colleagues reported that 8.5%
of all HCV infections globally consist of intravenous substance
users (12). Other analyses have shown a global HCV rate of 8%
among intravenous substance users, and a morbidity rate of
drug use-related global HCV of 39% (13). The data from the
present study suggests higher rates of anti-HCV positivity
(69.4%) in intravenous substance users compared to global
HCV rates. A study conducted with 943 intravenous drug
users from 3 different cities reported an anti-HIV prevalence
of 21%, HBsAg of 5%, and anti-HCV of 55% (14). Another
study that evaluated the anti-HCV prevalence found an HCV
positivity rate of 81.3% in intravenous substance users while
this rate was 19.1% in substance users through other ways of
administration (15). Our findings revealed higher positivity
rates for anti-HCV (69.4%) and HBsAg (56.7%) compared to
Scheibe and colleagues’ study. This difference could be due to
the higher number of patients (6881) included in our study
compared to Scheibe and colleagues’ study. However, our
results showed lower positivity rates for anti-HCV (69.4%)
compared to Removille and colleagues’ study.

Unfortunately, there is limited data on the prevalence of HBV,
HCV, and HIV in drug addicts in our country. In seroprevalence
studies conducted in Tirkiye, it has been determined
that the HBsAg positivity rate in the whole population is
approximately 4-5%, but has decreased to around 2% in
recent years (16). A study conducted in Turkiye reported
that out of 2007 patients with intravenous substance use,
912 (50.1%) were anti-HCV positive and 156 (8.57%) were
HBsAg positive (17). In a study conducted in Elazig in 2011-
2012, the frequency of HBsAg, anti-HBs, anti-HCV, and anti-
HIV in substance addicts was reported as 2.6%, 38.3%, 9.4%,
and 0%, respectively (18). Another study conducted in Elazi§
reported the frequency of HBsAg, anti-HBs, and anti-HCV in
substance addicts as 4%, 52.3%, and 7.9%, respectively (19).
Similar to other studies conducted in our city, our study
detected HBsAg and anti-HCV frequencies of 3.4% and 8.5%,
respectively. However, anti-HBs positivity rate (63.1%) was
higher in our study compared to others. No anti-HIV positivity
was detected in the patients included in our study. HBV and
HCV viruses are transmitted more easily than HIV, and they
are more stable in different environmental conditions. Thus,
the frequency of HBV and HCV infections are typically much
higher than HIV infection (20).

There are studies showing that the anti-HCV levels in non-
intravenous substance users are higher compared to the
normal population (21). Furthermore, it is reported that
HCV infections can develop through transmission via nasal
secretion and equipment used during substance preparation
as well (22). In a study conducted in Van in 2010-2011 with 55
patients with non-intravenous substance use, 1 patient (1.8%)

with HBsAg positivity and 1 patient (1.9%) with anti-HCV
positivity were detected whereas no patients with anti-HIV
positivity were detected (23). Another study has reported that
out of 4357 patients that consists mostly of non-intravenous
substance users 94 (2.2%) were HBsAg positive; out of 4451
patients 27 (0.6%) were anti-HCV positive; and out of 4464
patients 10 (0.2%) were anti-HIV positive (24). Different studies
have given anti-HCV positivity rates in cannabis users as 0%
(19), 1.8% (18), 1.8% (25), and 0.6% (24). In the present study,
the rate of anti-HCV positivity in cannabis users was similar to
Karabulut et al. (18) and Mistik et al's (25) findings (2%). The
prevalence of HBV, HCV, and HIV infections in substance users
is influenced by a number of factors including needle sharing
frequency, the number of people sharing a needle, social
structuring amon addicts, drug types, risky sexual behavior,
and addicts’ awareness of possible risks and their ability to
take preventive measures. Moreover, it has been shown that
the type of the injected drug is related to the prevalence and
incidence of the HIV infection (26). The present study found
anti-HCV positivity in 2% of cannabis users, 69.4% of opioid
users, and 16.2% of mixed drug users. This data may indicate
that the drug type affects the anti-HCV rates.

In a study by Catak et al. about alcohol/drug and substance
addiction, it was found that substance use is especially high
in younger age groups. The same study also found that
alcohol use increases in older age groups over time (27).
Our study also demonstrated that the age of alcohol users
was the highest and opioid users was the lowest. There was
an increase in alcohol and mixed drug use over the years. In
one study, it was shown that the incidence of mood, anxiety,
substance misuse, and personality disorders decreased with
age (28). Another study showed that although the rates
of schizophrenia, bipolar disorder, and alcohol/substance
use decreases with age; depression, anxiety, non-organic
psychosis, and mood disorders increase (27). The present
study did not find any differences with age in people with
comorbid psychiatric (bipolar disorder, psychosis etc.) and
non-psychiatric (diabetes, epilepsy etc.) diseases alongside
substance abuse.

Studies show that the age group with the highest prevalence
for HCV infection in the general population is 25 and above,
but there is also an increase in prevalence in 50 years and
above as well (29). In a study conducted with data from 22
AMATEM and several private clinics in Tirkiye, HCV infection
was detected in 47% of patients with intravenous substance
use; and the majority of these patients consisted of teenagers
and young adults (30). Another study conducted with
substance addicts in the Eastern Anatolian region of Turkey
showed that there were no patients with HCV infection below
the age of 20, but 22% of those with an HCV infection were
in the 20-29 years age range (22). One study found a mean
age of 29.84+5.7 for people with intravenous substance
use. It was reported that 3 (17.6%) of these patients were
anti-HCV positive and 1 (5.8%) was anti-HIV positive. No
HBsAg positivity was detected in the same patient group
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(24). Similarly, our study found a mean age of intravenous
substance use of 29.90+7.13. However, unlike Altuglu et al’s
(24) study, 56.7% HBsAg positivity was detected in intravenous
substance users. In our study, HCV positivity was highest in
the 26-30 years age group (28.6%) and second highest in the
45 years and above age group (19.3%). 26-30 years age group
comprises patients with high opioid use and thus a high risk
of transmission. However, it is interesting that the 45 years
and above age group with high alcohol use showed HBsAg
and anti-HCV positivity of 18.5% and 9.4%, respectively. On
the other hand, anti-HBs positivity was 9.9% in these patients.
When compared to younger age groups with opioid use (anti-
HBs positivity of 63.1%), this finding indicates that the older
population that is not vaccinated is at risk.

CONCLUSION

More studies are needed to determine the true prevalence of
hepatitis and HIV among people with alcohol and substance
use disorder in our country. It is important to understand the
regional situation of HBV, HCV, and HIV infections in order
to prevent them and develop strategies geographically. This
study showed that opioid use is quite high in the 26-30 years
age group. Moreover, the findings of our study indicated
that HBV and HCV infections are an increasing problem
among opioid users in Eastern Turkey. Therefore, prevention
programs for hepatitis and HIV among ASAs should especially
target the younger population.
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Abstract

Introduction: It is known that cardiac involvement may occur in
patients with COVID-19 infection. And one of the best diagnostic
tools of cardiac involvement is the ECG. The aim of this study is to
investigate the common ECG findings in COVID-19 infection and
the effect of these findings on the prognosis.

Material and Method: 215 patients who applied to our emergency
department between June 4 and August 4, 2022 and met the study
criteria were included in this study. All patient results and ECG
images were accessed from the hospital data recording system.
The results were used for statistical analysis.

Results: Of 215 patients, 118 were female and 97 were male, and the
mean age was 58+21 years. Of these patients, 52 were hospitalized
in the service and 17 were hospitalized in intensive care units, and
146 patients were discharged from the emergency department. The
most common ECG finding was ST-T wave change. It was observed
that there was a correlation between the detection of VT in the ECG
and the intensive care unit admission. It was observed that the ECG
findings of the patients had no effect on the prognosis.

Conclusion: All ECG findings can be seen in patients admitted to
the emergency department with COVID-19 infection. The most
common ECG finding is ST-T wave change. In addition, long QTc,
sinus tachycardia and AF are also common. However, no correlation
was found between ECG findings and disease prognosis.

Keywords: COVID-19, ECG, ST-T wave change.

0z

Girig: COVID-19 enfeksiyonu olan hastalarda kardiyak tutulumun
olabilecegi bilinmektedir. Kardiyak tutulumun en iyi tani araglarindan
biri de EKG'dir. Bu calismanin amaci COVID-19 enfeksiyonunda
sk gortlen EKG bulgularini ve bu bulgularin prognoza etkisini

arastirmaktir.

GeregveYontem: 04 Haziran2022 ile 04 Agustos 2022 tarihleriarasinda
acil servisimize basvuran ve calisma kriterlerini karsilayan 215 hasta
bu calismaya dahil edildi. Tim hasta sonuglari ve EKG gérintulerine
hastane veri kayit sisteminden ulasildi. Sonuglar istatistiksel analiz i¢in
kullanildi.

Bulgular: 215 hastanin 118' kadin, 97'si erkek olup, yas ortalamasi
58+21 yil idi. Bu hastalardan 52'si serviste, 17'si yogun bakima yatti,
146 hasta ise acil servisten taburcu edildi. En sik gorilen EKG bulgusu
ST-T dalga degisikligi idi. EKG'de VT saptanmasi ile yogun bakima yatis
arasinda iliski oldugu gézlendi. Hastalarin EKG bulgularinin prognoza
etkisinin olmadigr gorulda.

Sonug: Acil servise COVID-19 enfeksiyonu ile basvuran hastalarda
tim EKG bulgular gorulebilmektedir. En sik gorilen EKG bulgusu
ST-T dalga degisikligidir. Ayrica uzun QTc, sinUs tasikardisi ve AF de sik
gorulur. Ancak EKG bulgulan ile hastalik prognozu arasinda bir iliski
bulunamad..

Anahtar Kelimeler: COVID-19, EKG, ST-T dalga degisikligi.
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INTRODUCTION

COVID-19 infection is a disease with high mortality, declared
as a global pandemic by the World Health Organization(WHO)
(1). It has been shown in previous studies that COVID-19
infection progresses with acute cardiovascular diseases (2,3).
It may trigger acute cardiovascular events and sudden cardiac
death (4).

It has been reported in previous studies that both the
COVID-19 infection itself and the drugs used in the
treatment can cause electrocardiogram (ECG) changes.
And this has made ECG analysis and follow-up mandatory
in COVID-19 patients. It has been shown in previous studies
that Hydroxychloroquine and Azithromycin, which were
used for a period in COVID-19 pneumonia, prolong QT (5).
However, there are studies showing that COVID-19 infection
causes ECG changes even without the use of medication. It
has been found that COVID-19 pneumonia causes ST-T wave
changes without an increase in Troponin (6). In addition, it has
been reported that the most common ECG abnormalities in
patients with suspected COVID-19 infection who are eligible
for outpatient treatment and who do not have comorbidities
are ST-T segment and T wave abnormalities (7). However,
despite all these studies, ECG findings emerging in the acute
phase of COVID-19 infection and the effect of these findings
on the patient's follow-up and outcome are still not fully
known. The aim of this study is to investigate the common
ECG findings in the acute phase of COVID-19 infection and the
relationship between these findings and patient outcome.

MATERIALS AND METHOD

Study Design

This retrospective observational study was planned in
the emergency department of a tertiary hospital. Ethics
committee approval, dated 21.04.2022 and numbered 0206,
was obtained from the university local committee for the
study. All procedures were carried out in accordance with the
principles of the Declaration of Helsinki and ethical rules.

Study Participants

All patients older than 18 years of age who applied to the
emergency department with symptoms suggestive of
COVID-19 pneumonia, such as shortness of breath, cough,
fever, and confusion, and had a positive PCR test result
and had an ECG were included in this study. Patients with
missing electrocardiograms and examination information
and patients whose outcomes could not be reached were
excluded from the study.

Data Collection

Application complaints, laboratory findings and ECG
records of the patients were accessed through the hospital
information system and these data were recorded in the
data record form. The recorded data were used for statistical
analysis.

Electrocardiographic evaluation

The 12-lead triage ECG taken before the treatment and
recorded in the system was accepted as the reference ECG. All
ECGs (filter range 0.5-150Hz, AC filter 60Hz, 25mm/s, 10mm/
mV) were analyzed by two independent emergency medicine
specialists and the findings were recorded in the data record
form. ECG findings were checked by two other emergency
medicine specialists. Normal PR interval was defined as 120-
200ms and first degree atrioventricular block (AVB) PR interval
was defined as >200ms. When calculating the corrected QT
interval (QTc), the QT interval measured in leads Il or V5-6
was calculated using the QTc Bazett formula (QTc=QT/(+/RR)
(8). Right bundle branch block (RBBB) was defined as wide
QRS>120ms, RSR' pattern in V1-3('M-shaped' QRS complex),
wide and blurred S wave in lateral leads(l,aVLV5-6). ST
segment depressions in two anatomically adjacent leads were
accepted as at least 0.05mV and horizontal and/or downward
sloping ST depression (in leads V1-V6,DI,Dll,aVL,aVF) seen
after the J point.

ST elevation was defined as ST segment elevation at the J
point of >0.1 mV in two adjacent leads. T wave inversion was
detected in two adjacent leads with =0.1mV and R/S ratio>1.

Statistical Analysis

Descriptive statistics; frequency, percentage, standard
deviation, mean, median, maximum and minimum values
were obtained. Percentage and number, mean, standard
deviation, maximum and minimum values for categorical
variables, and interquartile range (IQR) with numerical
variables were calculated. Kurtosis-skewness values,
histogram curves and Shapiro-Wilks test were used to test
whether continuous variables were normally distributed. All
statistical calculations were done with SPSS 24.0 software and
all calculations were done at 95% confidence interval. A value
of p<0.05 was considered statistically significant.

RESULTS

Of the 215 patients included in the study, 118 were female,
with a mean age of 58+21 years. Of these patients, 52 were
hospitalized in the service and 17 in intensive care units. 21 of
the patients resulted in death. Demographic characteristics,
vital signs and outcome information of the patients included
in the study are presented in Table 1.

ECGs of all patients included in the study were examined and
all ECG findings are presented in Table 2.

The presence of pathology in the ECG is statistically higher
in patients receiving outpatient treatment compared to
patients receiving treatment in the service and intensive
care unit. The length of stay is higher in patients treated in
the intensive care unit. PR Interval was statistically high for
all treatment types. QRS duration has a shorter interval in
patients treated in the intensive care unit compared to others.
QTC duration and long QTC variables were statistically similar
according to treatment types. Presence of PR depression
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is statistically higher in intensive care patients. Variables of
right branch, left branch and stele elevation were similar
according to treatment types. Presence of st depression is
statistically higher in outpatients. The presence of T inversion
is statistically low in intensive care patients. The presence
of ST-T wave changes is statistically high in outpatients. 1st
degree AV block, 2nd degree AV block, 3rd degree AV block,
sinus tachycardia, sinus bradycardia, AF and SVT conditions
were statistically similar according to treatment status. The
presence of VT is statistically higher in intensive care patients.
ECG Comparison of Patients by Treatment Status is presented
in Table 3.

The length of hospital stay is higher in patients with ex.
Presence of PR interval was statistically similar in groups.
QRS and QTC durations are statistically higher in patients
with ex. The presence of long QTC is not statistically different
in discharged and ex-patients. Presence of PR depression is
statistically low in discharged patients. The presence of RBBB
is statistically higher in discharged patients. Presence of left
bundle branch block and ST elevation were similar in the
groups. Presence of ST depression, T inversion and ST-T wave
change is high in discharged patients. Presence of 1st degree
AV block, 2nd degree AV block, 3rd degree AV block is similar
in discharged and ex patients. Presence of sinus tachycardia
is statistically high in discharged patients. Sinus bradycardia,
presence of af and svt were statistically similar in the groups.
ECG Comparison of Patients by Outcome Status is presented
in Table 4.

Table 1: Introductory Information of the Patients

Table 2: General distribution of patients' ECG findings

Variables Statistics
Age

X £sS 57,70+20,55
M (min-max) 59 (18-95)
Gender, n (%)

Female 118 (54,9)
Male 97 (45,1)
Systolic Blood Pressure (mmHg)

X £SS 130,15+9,66
M (min-max) 130,0 (107,0-180,0)
Diastolic Blood Pressure (mmHg)

X £ss 74,88+9,67
M (min-max) 75,0 (40,0-95,0)
Pulse

XSS 83,32+16,81

M (min-max)

Respiratory Rate

82,0 (42,0-145,0)

X £SS 17,79£3,89
M (min-max) 17,0 (10,0-25,0)
Treatment

Outpatient Treatment 146 (67,9)
Service Admission 52(24,2)
Intensive care 17 (7,9)
Outcome

Discharge 194 (90,2)
Ex 21(9,8)
Duration of Hospitalization (days)

X £sS 1,89+3,59
M (min-max) 0,0 (0,0-19,0)

Variables Statistics

PR Interval

X*ss 147,89+25,03

M (min-max) 145,50 (92,0-212,0)

QRS Duration (ms)
X £SS
M (min-max)

Qtc Duration (ms)
X £ss
M (min-max)

Long Qtc
Normal
Long

PR Depression
No
Yes

Right Bundle Branch Block
No
Yes

Left Bundle Branch Block
No
Yes

ST Elevation
No
Yes

ST Depression
No
Yes

T Inversion
No
Yes

ST-T Wave Change
No
Yes

1st-Degree Atrioventricular Block
No
Yes

2nd-Degree Atrioventricular Block
No

3th-Degree Atrioventricular Block
No
Yes

Sinus Tachycardia
No
Yes

Sinus Bradycardia
No
Yes

Atrial Fibrillation
No
Yes

Supraventricular Tachycardia
No
Yes

Ventricular Tachycardia
No
Yes

87,68+19,89
82,0 (54,0-192,0)

441,72+34,95
435,0 (384,0-571,0)

156 (72,6)
59 (27,4)

210(97,7)
5(2,3)

206 (95,8)
9(4,2)

207 (96,3)
8(3,7)

205 (95,3)
10 (4,7)

160 (74,4)
55(25,6)

158 (73,5)
57 (26,5)

129 (60,0)
86 (40,0)

205 (95,3)
10 (4,7)

215 (100,0)

214 (99,5)
1(0,5)

186 (86,5)
29 (13,5)

212 (98,6)
3(1,4)

200 (93,0)
15 (7,0)

208 (96,7)
7(3,3)

211(98,1)
4(1,9)

X: Average, ss: Standard deviation, M: Median

X: Average, ss: Standard deviation, M: Median
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Table 3: ECG Comparison of Patients by Treatment Status

Treatment Test Statistics
Outpatient Service Intensive Care Care Test p value

ECG, n (%)
No 118 (80,8)° 25(17,1)° 3(21)°
Yes 28 (40,6)° 27 39,1 14 (20,3 AL el
Hospitalization Duration (days)
M (min-max) 0(0-1) 5(0-19) 6(1-14) 188,264 <0,001
PR Interval
M (min-max) 146 (92-210) 138 (92-212) 144 (118-188) 0,632 0,729
QRS Duration (ms)
M (min-max) 82 (62-192)° 88 (54-146)* 82 (68-152)° 8,369 0,015
QTC Duration (ms)
M (min-max) 432 (390-550) 437 (384-529) 441 (408-569) 5,103 0,057
Long QTC, n (%)
No 113 (72,4) 33(21,2) 10 (6,4)
Yes 33 (55,9) 19(32,2) 7(11,9) S s
PR Depression, n (%)
No 146 (69,5)° 50 (23,8)* 14 (6,7)°
Yes 00,0 2 (40,0) 3 (60,0)° A e
Right Bundle Branch Block, n (%)
No 142 (69,9) 49 (23,8) 15(7,3) 3521 0111
Yes 4(44,4) 3(33,3) 2(22,2) b 4
Left Bundle Branch Block, n (%)
No 142 (68,6) 50 (24,2) 15(7,2)
Yes 4(50,0) 2(25,0) 2(25.0) S R
ST Elevation, n (%)
No 141 (68,8) 49 (23,9) 15(7,3)
Yes 5(50,0) 3(30,0) 2(20,0) 2,582 0,199
ST Depression, n (%)
No 129 (80,6)° 26 (16,3)° 5(3,1)°
Yes 17 (30,9)° 26 (47,3)° 12(21,8)° RIS el
T Inversion, n (%)
No 119 (75,3)? 35(22,2)? 4(2,5)°
Yes 27 (47,4)° 17 (29,8)° 13 (22,8 AN UL
ST-T Wave Change, n (%)

o 107 (82,9)° 18 (14,0)° 4(3,1)r
Yes 39 (45,3)° 34 (39,5)° 13 (15,1 Sl LI
1st-Degree Atrioventricular Block,n (%)
No 140 (68,3) 48 (23,4) 17 (8,3)
Yes 6 (60,0) 4(40,0) 0(0,0) 2N R
2nd-Degree Atrioventricular Block,n (%)
No 146 (67,9) 52(24,2) 17 (7,9) - -
3th-Degree Atrioventricular Block , n (%)
No 146 (68,2) 52 (24,3) 16 (7,5)
Yes 0(00) 0(00) 1(100,0) A RRee
Sinus Tachycardia, n (%)
No 132 (71,0) 41 (22,0) 13(7,0) 5990 0,088
Yes 14 (48,3) 11 (37,9) 4(13,8) !
Sinus Bradycardia, n (%)
No 144 (67,9) 52 (24,5) 16 (7,5) 3224 0,230
Yes 2(66,7) 0(0,0) 1(33,3) !
Atrial Fibrillation, n (%)
No 136 (68,0) 47 (23,5) 17 (8,5) 1837 0,467
Yes 10 (66,7) 5(33,3) 0(0,0) !
Supraventricular Tachycardia, n (%)
No 143 (68,8) 48 (23,1) 17 (8,2)
Yes 2(42,9) 4(57,1) 0(0,0) R iz
Ventricular Tachycardia, n (%)
No 146 (69,2)? 52 (24,6)* 13 (6,2)°
Yes 00,0 0(0,0)° 4(100,00° el <L

%: Row percent, M: Median, x2: Chi-square test statistic, H: Kruskal Wallis test
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Table 4: ECG Comparison of Patients by Outcome Status

Treatment Test Statistics

Outpatient Service Intensive Care Care Test
ECG, n (%)
Vet Erty 1521 16523 <0001
Hospitalization Duration (days)
M (min-max) 0(0-19) 5(0-9) 4,791 <0,001
PR Interval
M (min-max) 146 (92-212) 132(118-188) 1,302 0,193
QRS Duration (ms)
M (min-max) 82 (62-192) 86 (54-152) 2,201 0,028
QTC Duration (ms)
M (min-max) 432 (390-550) 446 (384-569) 2,835 0,005
Long QTC, n (%)
No 144 (92,3) 12(7,7) 2,778 0,121
Yes 50 (84,7) 9(15,3)
PR Depression, n (%)
Vet Y00, 3600 14656 0007
Right Bundle Branch Block, n (%)
ves Siesh) 3653 DI s
Left Bundle Branch Block, n (%)
ST Elevation, n (%)
pe3
ST Depression, n (%)
Vet s 568 25,697 <0001
T Inversion, n (%)
e 280,
ST-T Wave Change, n (%)
Ver 79 13209 20265 <0001
1st-Degree Atrioventricular Block,n (%)
Vet 101000 000 1135 0603
2nd-Degree Atrioventricular Block,n (%)
No 194 (90,2) 21(9,8) - -
3th-Degree Atrioventricular Block , n (%)
e i 2)90%2)) 2 (5)9,68)) 0,109 50,999
Sinus Tachycardia, n (%)
\'?é’s 12731 ((7991, ij’ és(z(g;; 4,537 0,033
Sinus Bradycardia, n (%)
Vet e 11533 1917 0266
Atrial Fibrillation, n (%)
Vet 66 2133 0233 0646
Supraventricular Tachycardia, n (%)
e 00
Ventricular Tachycardia, n (%)
12000 200

%: Row percent, M: Median, x2: Chi-square test statistic, z: Mann-Whitney U test




971

Journal of Contemporary Medicine

DISCUSSION

Despite the studies the effect of COVID-19 on the ECG is still
not fully understood. In this study, ECG findings frequently
encountered in the acute phase of COVID-19 infection and
the effect of these findings on prognosis were examined.

COVID-19 infection may cause ST elevation, ST depression,
T wave inversion and other ST-T wave changes due to
myocardial damage (9-11). In a study by Li Y.et al, it was
reported that the most common ECG feature in patients
hospitalized in intensive care units was ST-T wave changes as
40% (12).

In the study conducted by Yina Wang et al,, it was reported
that nonspecific repolarization changes, including ST-T wave
changes, were observed in 41% of the patients, and it was
found to be associated with poor prognosis (13). ST-T wave
changes were observed at a rate of 40%, and it was concluded
that, unlike other studies, these changes were more common
in the discharged group and were not associated with
hospitalization and hospitalization.

This can be explained by the fact that our patients are
relatively younger. Nevertheless, one of the most common
changes is the ST-T wave change, which is one of the results of
our study.QT interval refers to the time it takes for ventricular
depolarization and repolarization. An extremely prolonged
QT duration (>500ms) is known to be associated with an
increased risk of ventricular arrhythmias. It has been shown
in previous studies that prolongation of the QT interval
occurs in more than 13% of COVID-19 patients, and that
some drugs, including chloroquine, hydroxychloroquine and
azithromycin, previously used for COVID-19, can prolong the
QT interval (14,15).

In the study conducted by Simone G. et al., in which they
investigated QT prolongation in patients with COVID-19, they
reported that they detected 45% unprolonged QTc in ECGs
taken during the first admission. They emphasized that this
prolonged QTc could be a marker of mortality. Barman HA
et al. reported 5% of patients with long QTc in their study
and found that it was not associated with mortality. In this
study, the rate of patients with long QTc was found to be
27.5%. However, no correlation was found between mortality
and long QTc. Long QTc can be seen in the early period of
COVID-19. We think that the current long QTc durations
are due to personal factors (16). Although bradycardias
and AV blocks constitute approximately 12% of all cardiac
arrhythmias, they are less common than tachycardias (12).
It has been reported in previous studies that AV block may
develop in COVID-19 infection (6,17). In addition, it has
been reported in recent studies that there are patients who
develop a temporary high-grade AV block that does not
require permanent pacing during hospitalization due to
COVID-19 infection (17) (18). In this study, 1st degree AV block
was observed in 2% and complete AV block was observed in
only one patient.

It has been reported in previous studies that atrial
arrhythmias are frequently seen in COVID-19 infection
(13,19). Fabio A et al. reported in their study that AF occurs
most frequently among atrial arrhythmias (17). Brit L. et
al. stated that sinus tachycardia is the most common atrial
arrhythmia in COVID-19 infection (20). The most common
arrhythmia in this study was sinus tachycardia, and our
findings were similar to the studies of Brit et al. When all
atrial arrhythmias are evaluated together, it is seen that
approximately 25% of all our patients have atrial arrhythmias,
which is consistent with the literature. Brit L et al,, in their
study, found that the most common form of VT in COVID-19
patients was Monomorphic VT (20). Malignant ventricular
arrhythmias are a known complication of viral myocarditis
and cardiomyopathy and occur in 1-6% of patients with
ventricular tachycardia (VT) and/or ventricular fibrillation
(VF). In COVID-19 patients, these arrhythmias may be due
to a combination of drugs that prolong the QT interval,
metabolic abnormalities, and myocardial inflammation
(11,21-23). In this study, VT was observed at a rate of
1.9%. In addition, the presence of VT is higher in patients
hospitalized in the intensive care unit and is associated
with severe disease. In this study, it was concluded that
the ECG features obtained at the time of admission are not
associated with the prognosis of the disease in patients
admitted to the emergency department due to COVID-19
infection. Only VT was found to be statistically related to
intensive care admission. ST-T changes, sinus tachycardia,
and AF are common in patients presenting to the emergency
department with COVID-19 infection.

Study limitations

This study includes several limitations. Its single center and
relatively small number of patients were the most important
limitations. In addition, the past ECGs of the patients were
not available. Therefore, it was unknown whether ECG
findings existed prior to COVID-19 infection.

CONCLUSION

The most common finding is ST-T wave changes. In addition,
ventricular arrhythmias such as atrial fibrillation, sinus
tachycardia, AV blocks, bradycardia and VT can be seen in
ECGs of emergency department admissions in COVID-19
infection. In this patient group where cardiac involvement is
common, ECG should be seen and evaluated during the first
admission to the emergency department. However, in this
study, it was concluded that ECG findings had no effect on
the prognosis of the patient.
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Abstract

Objective: The objective of this study was to evaluate the effect of
different molecular weight (MW) hyaluronic acid (HA) application
on pain and functional parameters in knee osteoarthritis (OA).

Material and Method: This study was designed as retrospectively.
Hospital records of the patients who received intraarticular HA
injection therapy in our center were screened. The patients were
divided into 3 categories according to the MW of the preparates
as the follows; Group 1: 0,6-1,2 Milion Da of MW (N=26); Group 2:
1,1- 2,2 Million Da of MW (N=25); and Group 3: 1,7-2,1 Million Da of
MW (N=25). All patients were assessed using Visual Analogue Scale
(VAS) and Western Ontario and McMaster Universities Arthritis
Index (WOMAC) before the treatment and one month after the
injection.

Results: A total of 76 patients (61 females, 15 males) with a
mean age of 62,1 years (minimum-maximum: 50-70 years) were
included. VAS and WOMAC scores did improve significantly in all
groups (all for p<0.001). However, no significant difference was
observed between the groups in terms of the delta values of the
VAS and WOMAC scores between the groups (p: 0,721 and p: 0,595,
respectively).

Conclusion: Significant reductions in VAS and WOMAC scores
were observed in all 3 patient groups in our study. Yet, there was no
significant difference regarding the MW of HA preparations.

Keywords: Knee osteoarthritis, hyaluronic acid, pain

Oz
Amag: Bu calismanin amaci, diz osteoartritinde (OA) farkli molekdler
agirhkh (MA) hyaluronik asit (HA) uygulamasinin agri ve fonksiyonel

parametreler Gzerindeki etkisini degerlendirmektir.

Gere¢ ve Yontem: Bu calisma geriye donuk olarak planland.
Merkezimizde intraartikiler HA enjeksiyon tedavisi alan hastalarin
hastane kayitlari tarandi. Preparatlarin MA'sina gére hastalar asagidaki
gibi 3 kategoriye ayrildi; Grup 1:0,6-1,2 Milyon Da MA (N=26); Grup 2:
1,1- 2,2 Milyon Da MA (N=25); ve Grup 3: 1,7-2,1 Milyon Da MA (N=25).
TUum hastalar, tedaviden 6énce ve enjeksiyondan bir ay sonra Gorsel
Analog Skala (VAS) ve Western Ontario ve McMaster Universities
Arthritis Index (WOMAC) kullanilarak degerlendirildi.

Bulgular: Yas ortalamasi 62,1 yil (minimum-maksimum: 50-70 yil)
olan toplam 76 hasta (61 kadin, 15 erkek) dahil edildi. VAS ve WOMAC
skorlari tim gruplarda anlamli olarak iyilesti (tima igin p<0,001). Ancak
gruplar arasinda VAS ve WOMAC puanlarinin delta degerleri acisindan
gruplar arasinda anlamli bir fark gézlenmedi (sirasiyla p: 0,721 ve p:
0,595).

Sonug: Calismamizda her 3 hasta grubunda da VAS ve WOMAC
skorlarinda anlamli dustsler gdzlendi. Ancak, HA preparatlarinin MA's|

ile ilgili Gnemli bir fark yoktu.

Anahtar Kelimeler: Diz osteoartriti, hyaluronik asit, agri
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INTRODUCTION

Osteoarthritis (OA) is a degenerative joint disorder primarily
affecting the knee, increasing with age and being one of the
major causes of physical disability in elderly populations.™
Knee pain due to OA is a condition that should be highlighted
because it is the most common physical disability in the
elderly.?? In the treatment of knee OA, different treatment
modalities have been proposed to reduce pain, increase
functioning, reduce disability, and reduce the progression of
the disease. In this context, intraarticular hyaluronic acid (HA)
is considered to be an effective non-surgical treatment for
alleviating symptoms.“*

Hyaluronic acid, a highly viscous polysaccharide, is seen
in the extracellular matrix, soft connective tissue, synovial
fluid, and articular cartilage. After synthesis in chondrocytes
and synovial cells, HA is released into the synovial space
and fills the cartilaginous spaces with the ligament.”
The HA molecule, from the family of glycosaminoglycan
(GAG), consists of thousands of repeating disaccharide
units (N-acetylglucosamine and glucuronic acid) to
form a high molecular weight (MW) (3-4 million dalton)
polysaccharide chain. It occupies a large spherical area
when fully hydrated.”® In addition to its elastic and viscous
qualities, HA's physical presence promotes an important
role of joint synovial fluid in maintaining homeostasis and
at the same time provides lubricity on the joint surface,
shock absorption, elasticity, hydration, and nutrition. In
long-term periods, HA reduces the inflammatory mediators
leading to a chondroprotective effect.”® HA preparations
are available for intra-articular use in different MW. The low
MW HA consists of long unbranched chains of chemically
unmodified natural HA while the high MW HA consists
of chemically modified and cross-linked HA chains. The
effectiveness of intraarticular HA injections may depend on
the viscoelastic properties of partially injected HA, and the
viscoelastic property of HA is influenced by its MW. For this
reason, it has been suggested that HA injection with higher
MW initially may provide more clinical benefit. However,
clinical trials do not support this data. Lo et al.”? suggested
that the results of a meta-analysis would be more effective
with higher MW HA; but there is no definite result due to the
heterogeneity of the included experiments. Results from
OA's large animal models have shown that HA with MW of
0.5-1 million daltons is more effective in reducing synovial
inflammation and recovering synovial fluid properties
than high MW HA.®! In addition, several preclinical studies
evaluating the modification of joint structure in OA animal
models have reported that medium and low MW HA is
a better potential for disease modification because they
can more easily access diseased tissue.® In conclusion,
it is controversial to discuss the MW of HA in the current
literature. For this reason, the objective of this study was to
evaluate the effect of different MW HA application on pain
and functional parameters in knee OA.

MATERIAL AND METHOD

Study Design

This study was designed as retrospectively. Effects of different
MW HA application on pain and physical function in knee
OA were compared. In this context, hospital records of the
patients who received intraarticular HA injection therapy
in the Department of Hacettepe University Medical School,
Department of Anesthesiology and Reanimation, Algology
Unit, between the January 2013 and December 2016 were
screened. The screening was performed between the May
2017 and August 2017.

The study was carried out with the permission of Hacettepe
University Non-Interventional Clinical Research Ethics
Committee (Date: ... , Decision No: 2017-610). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki. Since
the study was conducted retrospectively, it does not require
to obtain written informed consent from the participants.

Participants

- Patients who had knee OA according to the American
College of Rheumatology diagnostic criteria

« >50 and <70 years of age

- Patients who did not receive intraarticular steroid or platelet
rich plasma therapy

+ To have persistent pain that did not respond to medical
therapy or physical agents

- To have degenerative changes according to the radiographs

The patients were divided into 3 categories according to the
MW of the preparates as the follows;

Group 1: 0,6-1,2 Milion Da of MW (N=26)
Group 2: 1,1- 2,2 Million Da of MW (N=25)
Group 3: 1,7-2,1 Million Da of MW (N=25)

Outcome Measures

All patients were assessed using Visual Analogue Scale (VAS)
and Western Ontario and McMaster Universities Arthritis
Index (WOMAC) before the treatment and one month after
the injection.

WOMAC is a valid and reliable measure and its use in the
hip and knee OA is suggested by the Outcome Measures in
Rheumatology Clinical Trials (OMERACT). WOMAC mainly
consists of three main categories as pain, stiffness, and
physical function (overall 24 items). Each item is scored as 0
to 4 according to the Likert Scale. The Turkish version of this
scale which has been previously validated, was used.*'®

VAS is a measure of pain severity. It usually consists of a straight
line with a length of 10 centimeters (100 mm), and the two most
extreme definitions of the parameter to be evaluated are placed
on both ends of the line. For example, the absence of an acute
pain (0 mm on a straight line) for pain is recorded on the other
end with the most severe pain (100 mm on a straight line) and
the patient marks his/her condition on a straight line."”
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Statistical Analysis

Statistical Package for the Social Sciences (SPSS Inc., Chicago,
USA) was used for the statistical analyses. Descriptive data
are shown as mean, standard deviation, median, minimum-
maximum, count or percentage. Pre-test and post-test
comparisons were made using Paired-t test after checking
the normal distribution. Between-group analyses were made
using One Way Anova. A p value of 0.05 was accepted as
significant.

RESULTS

A total of 76 patients (61 females, 15 males) with a mean
age of 62.1 years (minimum-maximum: 50-70 years) were
included.

Baseline and post-treatment VAS and WOMAC scores of the
groups are shown in Table 1. VAS and WOMAC scores did
improve significantly in all groups (all for p<0.001). However,
no significant difference was observed between the groups
in terms of the delta values of the VAS and WOMAC scores
between the groups (p: 0.721 and p: 0.595, respectively)
(Figure 1 and Figure 2).

Table 1. Baseline and after-injection VAS and WOMAC scores

Variables Baseline After Treatment p value
Group |
VAS 54.4+2.36 32.80+3.77
p <0.01
WOMAC 65.44+2.83 47.72+3.78
Group Il
VAS 53.07£2.31 31.15£3.70
p <0.01
WOMAC 69.03+2.77 52.84+3.71
Group Il
VAS 556.0+2.3 32.80£3.77
p <0.01
WOMAC 66.64+2.83 48.48+3.78

Pre-test and post-test comparisons were made using Paired-t test after checking the normal
distribution. Between-group analyses were made using One Way Anova. A p value of 0,05 was
accepted as significant.
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Figure 1. Graph shows the delta values of the groups regarding the VAS
Scores

Figure 2. Graph shows the delta values of the groups regarding the WOMAC
Scores

DISCUSSION

Intraarticular administration is a very long-standing
pharmacological treatment approach in many treatment
guidelines for the treatment of OA. In this sense,
intraarticular HA injection has been applied for over 25
years. Currently, intraarticular HA therapy is recommended
by the International Osteoarthritis Research Society
(OARSI) with the level of evidence la (meta-analysis of
randomized and controlled trials) by the European League
Against Rheumatism (EULAR) as category II- A (at least one
controlled trial without randomization). Intraarticular HA
injection is increasingly used due to satisfactory results
and lower risk for complications. As such, HA injection is a
good alternative treatment method to treat persistent pain
in patients with renal or other systemic diseases, previous
history of gastrointestinal problems, and polypharmacy.

We aimed to explore the effects of different MW HA
applications on pain and functional parameters in knee OA.
Although the three groups showed significant improvement,
no significant difference was observed between the groups.
In our study population, most of the participants (80%) were
female and the mean age was 62.1 years. Female gender,
compared to the males, has been previously reported as a
risk factor for OA.3¥ |n addition, the age ranged from 50
70 in our study. OA rate increases with age, and age has
been previously accepted as a risk factor in many studies.
031 Jarvholm and colleagues™ found that the incidence of
knee OA significantly increased with age between 50 and
75 years; but a limited increase over the age of 75. When
the average age of the patients participating in the study
is considered, it is seen that there is more advanced age
disease in accordance with the studies conducted by OA.

In patients with knee OA, the effectiveness of intraarticular
HA has been demonstrated in many controlled and
observational clinical trials in alleviating pain and improving
joint function. Roughly, intraarticular HA placebo-controlled
studies have shown decreased pain and increased functional
capacity, which were observed 1 week after the first injection
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and lasted from 3 weeks to 6 months. In these experiments,
injections were made with several preparations of HA once
every 3-5 consecutive weeks, and in some studies, analgesic
treatment was allowed together. In our study, three
injections were made for one week of HA for all three MWs,
and three of which were found to be effective on pain and
WOMAGC, and our results are compatible with the literature.

The concept of MW of HA applied has gained importance
in recent years, and studies on HA products with different
MWs have appeared in the literature. The most important
factor in introducing this concept was that there were no
differences in the MWs of HA products in some in vitro and
in vivo studies. Tobetto et al."® examined the effects of HA
products of different MW and concentration on neutrophil-
mediated cartilage destruction. Therefore, three different
HA preparations with different MWs were used and as a
result, the product with high MW was significantly more
effective than the products with low MW in reducing GAG
loss. Coleman et al." showed that the HA product with a
MW of 2.2 million daltons in the animal OA model can pass
75% of the product with MW of 0.5 million daltons, while
only 20% of synovial fluid from the synovial fluid passes
through the synovial tissue and the product with lower MW
have penetration power. Nonetheless, changes depending
on the MW of HA are not clearly understood.”” Lo et al.?"
have investigated the seven different HA preparations in
their meta-analysis whereby high MW HA preparations are
more effective than low MW HA preparations. But they also
highlighted the difficulties in interpreting the results due
to heterogeneity between studies. Arrich et al.?? did not
reveal any difference in the effects of HA preparations with
different MWs in their systematic review and meta-analysis.
In our study, the effects of three different preparations with
different MWs were parallel to each other, and there was no
significant difference between the groups.

Limitations

The retrospective design, lack of demographical and clinical
features such as body mass index, diabetes mellitus and
other comorbidities, severity of the OS are the limitations of
this study.

CONCLUSION

Significant reductions in VAS and WOMAC scores were
observed in all 3 patient groups in our study. Yet, there
was no significant difference regarding the MW of HA
preparations. HA preparations of different MW can also be
used in OA associated knee pain and provide a significant
reduction in the patient's knee pain and a significant
improvement in the patient's physical function. However,
since there is no significant difference between the three
preparations compared to the pain of the patient and the
effect on the physical function, it is appropriate to select
the most cost-effective preparation by evaluating the cost

in terms of which preparation is preferred. Side effects and
complications of intra-articular HA are negligible, and it can
be concluded that the application is safe.
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Abstract

Aim:This study aimed to investigate the effect of luteal phase
support (LPS) with estradiol in addition to progesterone on
pregnancy outcomes in patients who underwent ovulation
induction with GnRH antagonist protocol in in vitro
fertilization- intracytoplasmic sperm injection (IVF-ICSI).

Material and Method: This retrospective study was carried
out at IVF Unit of our faculty. The study enrolled 128 patients
undergoing ICSI on an antagonist protocol for controlled
ovarian hyperstimulation. Study group administered
7.8 mg transdermal estradiol (E2) daily in addition to
progesterone for LPS (n=64). Control group administered
only progesterone for LPS (n=64). All women received
200 mg progesterone 3x1 intravaginal daily and 50 mg
progesterone intramuscular injection per two days for LPS.
Blood samples were drawn 12 days after embryo transfer for
B-hCG. If the result is negative, treatment was discontinued,
if positive, estradiol was discontinued and progesterone
support was continued until the 10th week of gestation.
Pregnancy outcomes were the main endpoint.

Results: There was no difference between groups in terms
of biochemical pregnancy, clinical pregnancy, abortus and
ongoing pregnancy rates.

Conclusion: In our study, the use of estrogen for luteal

phase support in GnRH antagonist protocol did not show
any difference on pregnancy outcomes.

Keywords: Luteal phase support, estradiol, GnRH
antagonist, ICSI

Oz

Giris: Bu calisma GnRH antagonist protokolle IVF-ICSI yapilan
hastalarda luteal faz desteginde (LFD) progesterone ek olarak
ostradiol verilmesinin gebelik sonuglarina etkisini incelemeyi
amaclamaktadir.

Gere¢ ve Yontem: Bu retrospektif calisma fakltemizin
Yardimla Ureme Teknikleri Unitesi’ nde yapilmistirTip Fakdiltesi
Yardimla Ureme Teknikleri Merkezinde yapilmistr. Calismaya
GnRH antagonist protokolle kontrollli ovaryan stimilasyon
uygulanacak 128 hasta katilmistir. Calisma grubuna LFDde
progesterona ek olarak ginlik 7.8 mg transdermal estradiol
(E2) uygulanmistir (n=64). Kontrol grubu LFD icin sadece
progesteron kullanmistir  (n=64). Tum kadinlara LFD" de
gUnlik 200 mg progesteron 3x1 intravajinal ve gun asiri 50
mg progesteron intramuskuler uygulanmistir. 3-hCG igin
kan ornekleri embryo transferinden 12 gin sonra alinmistir.
Sonu¢ negatifse tedavi sonlandirlmis, pozitifse estradiol
sonlandirlip progesteron destedi gebeligin 10. Haftasina
kadar sardUrtlmastdr. Gebelik sonuclari esas hedef olarak
belirlenmistir.

Bulgular: Gruplar arasinda biyokimyasal gebelik, klinik
gebelik, abortus ve devam eden gebelik oranlari agisindan fark
bulunamadi.

Sonug¢: Calismamizda GnRH antagonist protokol LFDde
ostrojen  kullanimi gebelik  sonuclari  Gzerinde  farklilik
gostermedi.

Anahtar Kelimeler: Luteal faz destedi, estradiol, GnRH
antagonist, ICSI

Corresponding (iletisim): Cemre Alan, Department of Obstetrics and Gynecology, Necmettin Erbakan University Meram Faculty of Medicine,

Konya, Turkey
E-mail (E-posta): drcemrealan@gmail.com
Received (Gelis Tarihi): 03.06.2022  Accepted (Kabul Tarihi): 21.07.2022



mailto:drcemrealan@gmail.com
https://dx.doi.org/10.16899/jcm.1125489
https://orcid.org/0000-0002-6276-1345
https://orcid.org/0000-0003-4475-5387

979

Journal of Contemporary Medicine

INTRODUCTION

The stimulated IVF cycles are associated with the largely
defective luteal phase. In assisted reproductive techniques
(ART) in order to optimize endometrial receptivity,
progesterone supplementation is frequently administered
throughout the luteal phase.? Luteal phase support (LPS)
in ART includes drug treatment to increase implantation.
However, there is no consensus on the optimal treatment
scheme.B Natural estradiol is added as a pretreatment to the
GnRH antagonist cycle.”

Earlier studies show that follicle stimulating hormone
(FSH) intra-cycle elevations can be effectively prevented by
utilizing the natural negative feedback on the hypothalamus-
pituitary-over axis induced by E2, follicle synchronization
can be increased and eventually more coordinated follicle
development can be achieved, resulting in more mature
oocytes being collected.>® Follicular development and
granulosa cell proliferation are increased by estrogens
and FSH.”' Decrease of mid-luteal estradiol levels under
only progesterone treatment might be associated with a
decrease in pregnancy rates. Also women with mid-luteal
estrogen fall might suffer from luteal vaginal bleeding
which may be associated with implantation failure.® During
embryo implantation, the primary factors necessary for
endometrial receptivity are ovarian steroids; estrogen and/
or progesterone which act primarily through their respective
nuclear receptors.®” The studies aiming to evaluate estrogen
administration in LPS so far have reached questionable
results.

To our knowledge, there are many studies examining the
effect of estrogen on LPS in IVF- ICSI cycles. This study
aimed to investigate the effect of luteal phase support (LPS)
with estradiol in addition to progesterone on pregnancy
outcomes in patients who underwent ovulation induction
with GnRH antagonist protocol. However, this study is unique
in that it investigated the effect of "transdermal” estradiol on
pregnancy outcomes in only “GnRH antagonist” cycle.

MATERIAL AND METHOD
Patients
This retrospective observational study included 128

women undergoing ICSI on a GnRH antagonist protocol
at reproductive medicine center of IVF Unit of our faculty
between January 2005 and December 2015.

The inclusion criteria were as follows: i) women aged between
20-44 years old, ii) women with an early follicular phase serum
FSH level of less than 15 IU / L, iii) women who underwent
for the first or second IVF cycle, iv) women with a serum E2
level below 4000 pg / ml on the day of hCG injection v) no
diagnosed chronic rheumatologic and cardiological disease.

Control group consisted of 64 women who were administered
i.m. and vaginal progesterone for LPS; study group consisted
of 64 women who were administered transdermal E2 in

addition to this treatment. ICSI indications included: tubal
factor, male factor, age, endometriosis and unexplained
infertility. Patients in the GnRH antagonist cycle received
transdermal (7.8 mg daily) E2 in the luteal phase in addition to
routine treatment. The LPS was continued until 12 days after
embryo transfer.

It was determined randomly which patient would be given
estradiol in luteal phase support. Each patient was included in
the study for a single cycle. The number of embryo transfers
was at least 1, at most 2 for each patient.

Treatment Protocol

Ovarian stimulation was performed with subcutaneous (SC)
injection of FSH (Puregon® 300 IU MSD- follitropin beta,
Germany), starting with a dose of 150-450 IU on Day 2 of the
menstrual cycle. The dose of FSH is adjusted according to the
body mass index (BMI), the response of antral follicles, basal
FSH, and previous ovulation, if any. When needed, FSH doses
were changed starting from the fourth day of stimulation
based on ultrasound findings and E2 blood levels. A GhnRH
antagonist (Cetrotide; Merck-Serono Pharmaceuticals, Italy)
was administered at a dose of 250ug 0.5mL/day starting
when the lead follicle reached 13-14mm in diameter, until the
day of hCG injection.

Ovulation was induced by a SC injection of 250 mcg of
recombinant hCG (Ovitrelle, Merck-Serono Pharmaceuticals,
Italy) when three follicles of at least 18 mm in diameter
were observed on ultrasound examination. Oocyte pickup
was performed 34 to 36 hours after hCG injection. ICSI was
performed in all metaphase Il oocytes. All patients underwent
embryo transfer with ultrasound guidance on Day 3.

Luteal Phase Support

Supplementation with intravaginal progesterone 600 mg
daily (3x200 mg) (Progestan © 200 mg, Kogak Farma, Turkey)
and 50 mg intramuscular (Progynex ©® 50 mg, Kocak Farma,
Turkey) per two days were administered to all patients on the
day of oocyte retrieval.

The LPS of 64 patients who constituted the control group
was planned in this way. In the study group, 64 patients
received 7.8 mg estradiol transdermal form (Climara © forte
7.8 mg/ 25 cm?, Bayer, Turkey) to be replaced daily in addition
to the treatment above. Transdermal route of estrogen was
preferred to prevent the first pass effect in the liver. After 12
days of embryo transfer, serum B-hCG test was performed
in all patients. If the outcome was negative, treatment was
discontinued. If positive, estradiol was discontinued and
progesterone supplementation was continued until the
10th week of gestation. Clinical pregnancies were detected
with the confirmation of a fetal heartbeat on transvaginal
ultrasound examination.

Embryo transfer

ICSI was routinely performed in all fertilization procedures.
Embryos were cultured until the day of transfer (Day 2,3
or 5 due to development of embryos) in HEPES buffered
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medium before transfer. The same embryologist performed
all embryology procedures and embryo assessments in this
study. All women received one or two embryos categorized
as Time Table Slow (TTS), Time Table Normal (TTN) or Time
Table Good (TTG). Embryo transfers were performed two,
three or five days after oocyte retrieval. The patients were
instructed to have a full bladder to provide for an acoustic
window to visualize the uterus in preparation for the
ultrasound-guided embryo transfer. Each patient was placed
in the lithotomy position without anesthesia or sedation. The
embryo transfers were performed with a Wallace® Sure-Pro®
Embryo Replacement Catheter with soft obturator (23 cm),
and abdominal ultrasound was performed using a 5 MHz
probe (GE Logiq 400 Pro Series, General Electric Company,
Pewaukee, WI).

Laboratory methods

Serum LH, E2, and B-hCG levels were determined by
chemiluminescence immunoassay (ADVIA Centaur® CP
Immunoassay System, Siemens). Serum FSH levels were
determined by the solid phase two-stage chemiluminescence
immunoassay method on the IMMULITE® 2000 immunoassay
System (Siemens device).

Statistical method

Statistical analyses were performed with SPSS 16.0 for
Windows (IBM SPSS Statistics, Chicago, IL, USA). Pearson’s Chi-
square or Fisher's exact test was used to analyze the exact
variables. Independent sample t-test was used to analyze the
variables with normal distribution. Mann-Whitney U-test was
used to evaluate the variables without normal distribution.

Categorical measurements were summarized as numbers
and percentages, and continuous measurements as mean
and standard deviation (median and minimum-maximum
where appropriate). A p-value < 0.05 was considered to
indicate a statistically significant difference for all the
statistical tests.

RESULTS

Data of 132 patients were obtained. It was observed that
four patients discontinued the treatment voluntarily. The
remaining 128 women were included in the study. No drug-
related side effects were reported in this study. Table 1
summarizes the patient and cycle characteristics.

Mean age was older in study group than control group
(p<0.001). Mean day 2 FSH, LH and E2 values were higher in
study group than control group (p=0.015, p=0.024, p=0.001,
respectively). There was significant difference between two
groups with respect to the numbers of embryos transferred,
day of embryo transfer and OPU day endometrium thickness
(p=0.002, p<0.001, p=0.001, respectively) (Table 1). However,
transferred embryo quality did not differ between groups
(p=0.890). Similarly, both groups gave comparable rates of
(+) B-hCG results on the 12 day after embryo transfer with
%39.1 in study group and %45.3 in control group (p=0.474).

Patients with B-hCG (+) result in the study were classified
with respect to their clinical status. Patients with B-hCG (+)
result but no gestational sac (GS) on ultrasound (USG) were
identified as biochemical pregnancy; patients with GS and
fetal heart beat (FHB) on ultrasound were identified as clinical
pregnancy; patients who reached the 16% gestational week
according to the last menstrual period and had FHB (+) fetus
on USG were identified as ongoing pregnancies; patients who
aborted after GS or FHB was seen on USG were identified as
abortus. There was no significant difference between groups
in terms of biochemical pregnancy, clinical pregnancy,
ongoing pregnancy and abortus rates (Table 2).

Table 1. Patient and cycle characteristics

Study group  Control group p value
BMI* 22.06+1.75 22.28+1.66 0.516**
E2 value on OPU day* o " r
(pg/mL) 1463.81+£1031.1 1252.36+1092.06 0.056
Oocyte count* 6.91£4.01 6.87+3.84 0.996**
Progesterone value of %
patients whom B-hCG* (+) 41.60+13.84 36.41+£11.86 0.328
Average daily gonadotropin o
dose used* (iU) 177.73+£21.88 175.39+£20.65 0.590
Duration of induction %
until B-hCG day* (days) 10.00+0.8 10.02+0.83 0.911
Age* 32.92+£5.51 29.06+5.55 <0.001**
Day 2 FSH value* (mlU/mL) 6.81+£3.22 5.67+2.25 0.015**
Day 2 LH value* (mIU/mL) 5.22+8.45 3.17+1.48 0.024**
Day 2 E2 value* (pg/mL) 43.56+30.08 28.69+9.94 0.001**
Number of embryos
it 1.58+0.5 1.83+0.38 0.002**
Day of embryo transfer® 3.23+1.11 3.88+1.05 <0.001**
SR T e o 9.53£2.2 8304094  0001**

OPU day* (mm)

*Data are presented as mean + SD, ** P-value for Mann-Whitney U test

Table 2. Comparison of groups in terms of pregnancy achievement

Study group Control group Total p value
Biochemical pregnancy* 3(4.7%) 6 (9.4%) 9 0.300%*
Clinical pregnancy* 22 (34.4%) 23 (35.9%) 45 0.853**
Ongoing pregnancy* 20 (31.2%) 21 (32.8%) 41 0.850%*
Abortus * 2 (3.1%) 2 (3.1%) 4 1.000%**

* Data are presented as n (%). ** P-value for Pearson Chi-Square test.

DISCUSSION

Stimulated IVF cycles are usually associated with abnormal
luteal phase." If hormone supplementation is not performed
in the luteal phase of an IVF cycle, serum E2 and progesterone
levels usually reduce to low levels. The decrease in sex steroids in
the luteal phase is in association with reduced implantation and
pregnancy rates.”” Different doses and types of LPS treatments
were developed to increase the probability of pregnancy.
According to studies on pregnancy outcomes, the optimal
balance between E2 and progesterone is necessary for the
normal progression of early pregnancy. Estrogens in the form
of 17 B-E2 or E2 valerate are used in LPS with the view that
estrogen deficiency occurs after oocyte retrieval.' Estrogen
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can be administered orally, intravaginally or transdermally.
In this study, transdermal route was preferred to avoid
hepatic metabolism which eliminates the majority of oral
administration.

According to Tavaniotou and Devroey, the luteal phase
duration was shortened in the cycles induced by GnRH
antagonist compared to the natural cycles, the LH level
decreased in the luteal phase and the level of progesterone
increased. Low LH levels and shortened luteal phase suggest
the LPS in GnRH antagonist protocol."™ Studies investigating
the use of estrogen in LPS to increase the success of the GnRH
antagonist protocol are more frequently seen in recent years.

In the present study, addition of transdermal E2 to luteal
progesterone in GnRH antagonist cycles did not give
beneficial effects on pregnancy outcomes. Although the
control group was younger and the number of embryos
transferred was higher, quality of the transferred embryos
and the pregnancy results did not differ between groups.
Endometrial receptivity may had played a role in this. Because
the double wall thickness of endometrium on OPU day was
higher in the study group than control group.

Fatemi et al. studied luteal hormone profiles in GnRH
antagonist cycles for the first time, and they suggested that
addition of E2 to progesterone for LPS was not associated
with a significant effect in the endocrine profile of the luteal
phase.®

Transdermal or vaginal route of estrogen is preferred to
prevent the first pass effect in the liver. Serna et al. used
transdermal E2 in patients who underwent GnRH long agonist
or antagonist protocol; no improvement in pregnancy or
implantation rates were observed in their study.'?

In a prospective randomized controlled study of Engmann et
al., patients who underwent ovulation induction with long
GnRH agonist, GnRH antagonist and microdose GnRH agonist
protocol were analyzed for the benefit of luteal vaginal
estrogen administration. There was no significant difference
in clinical pregnancy rates between groups in microdose
GnRH agonist and GnRH antagonist protocols. In the
same study, other randomized studies,"*'® which resulted
in increased pregnancy rates after luteal E2 support, are
reported to be studies incluiding more than one cycle of the
same patient. This can be considered as one of the limitations
of these studies.

Gelbaya et al. examined 10 randomized controlled trials
conducted between January 1960 and March 2007 in a meta-
analysis; the women who underwent IVF-ICSI with the GnRH
agonist or antagonist protocol were compared in terms of
ongoing pregnancy and implantation rates per embryo
transfer; there was no statistically significant difference
between the groups who administered progesterone
alone and progesterone plus E2 in LPS.'” Similar to our
study, it was found that there was no advantage of E2
supplementation in addition to progesterone in LPS in
terms of pregnancy rates.

In the meta-analysis of Kolibianakis, three randomized
controlled trials mentioned abovel®'?'3 were examined.'®
Patients were compared in terms of 3-hCG positivity rate,
clinical pregnancy rate and live birth rate per patient and no
difference was found between the groups.

In a meta-analysis by Jee et al. a total of 9 randomized
controlled trials including patients undergoing IVF-ICSI with
GnRH agonist and GnRH antagonist cycles were analyzed;
the patients were compared in terms of clinical pregnancy
rate per patient, clinical pregnancy rate per embryo transfer,
implantation rate, ongoing pregnancy rate per patient, clinical
abortion rate and ectopic pregnancy rate. In terms of all IVF
results, there was no difference between the progesterone-
treated group and the progesterone-plus E2 group in LPS.
In this meta-analysis, 3 studies using GnRH antagonist cycle
were examined, and similar pregnancy results were observed
between the two groups.!'”

In the systematic review made by van der Linden et al.
and published in Cochrane database, studies including
various ovulation induction protocols (clomiphene citrate,
gonadotropins, GnRH agonist, their combinations or
antagonist protocol) were examined; they described that the
addition of estrogen or hCG to progesterone did not improve
the results.””

In a retrospective study conducted by Chang et al., poor
responder patients in the GnRH antagonist protocol
whom had no E2 supplementation were compared with
whom had E2 supplementation in two different protocols
(In one group, oral estradiol valerate 4 mg / day was
started on the 215t day of the cycle and given to the 3
day of menstruation; in the other group it was continued
until hCG day) during LPS. The cycle cancellation rate
was found to be significantly lower in the group with
E2 supplementation in the luteal phase. The number of
oocytes collected in the luteal estrogen given group was
found to be significantly higher. In addition, the number of
normal fertilized embryos and good quality embryos were
found to be higher in luteal E2 given group, although not
statistically significant. When two luteal E2 given group
was compared with each other, there was no significant
difference between the groups in terms of embryological
data, but the rates of ongoing pregnancy were found to be
higher in the group that continued to be given E2 until the
day of hCG.™

Studies with GnRH agonist and antagonist protocol suggest
that there may be differences in the luteal phase dynamics
in these two protocols. However, in a comparative study by
Friedler et al., GnRH agonist and antagonist cycles have been
shown to have similar luteal hormone profiles under the same
LPS (vaginal micronized progesterone)."

Similar to this current study, Madkour et al. showed no
beneficial effect of luteal estrogen support in GnRH
antagonist protocol on pregnancy outcomes. They used 4 mg
oral E2 daily.®
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In the systematic review conducted by Pinheiro et al., they
evaluated 4 prospective studies which focus on luteal
estradiol support in GnRH antagonist protocol. The studies
included in this systematic review used oral and transdermal
route for estrogen administration. Only one study showed
higher implantation rate in E2 group than study group; but
there was no difference in pregnancy results.’?223!

Huang et al. reported that E2 addition with oral route during
luteal phase does not improve IVF/ICSI outcomes in GnRH
agonist and antagonist cycles in their meta-analysis, adding
future studies are needed to investigate other administration
routes.?

Scheffer et al. mentioned on different routes of estrogen
administration in GnRH antagonist protocol. They compared
oral, transdermal patch and transdermal gel form of luteal
estrogen support in GnRH antagonist protocol. All groups
administrated estrogen and there was no difference in
pregnancy rates between groups.”*

Cakar et al. compared luteal administration of micronized E2
and vaginal progesterone with vaginal progesterone alone.
There was no difference between groups in terms of clinical
pregnancy rates, early pregnancy loss rates, incidence of
luteal vaginal bleeding and implantation rates.

Kasapoglu et al. reported that independently from
the embryo quality, altered E2 levels associated with
dysfunctional folliculogenesis could impair endometrial
receptivity. Therefore, E2 administration for LPS could be
reasonable in a specific subgroup of patients. They evaluated
pregnancy outcomes of patients who had a ratio of serum
E2 levels on the hCG day to the number of oocytes retrieved
(estradiol /oocyte ratio - EOR) levels of <100 pg/ml of estradiol
undergoing antagonist ICSI cycles. One randomized group
received oral estradiol (4 mg/d) plus vaginal progesterone
and other group received only vaginal progesterone.
Implantation rate following transfer of a single embryo and
clinical pregnancy rates per embryo transfer did not differ
between groups. So, they claimed that they conducted the
study to find out which patient subgroup could get benefit
from luteal E2 supplementation but additional estradiol did
not provide further benefit to their study population.®?”

Some previous studies compared GnRH long agonist cycles
in terms of LPS; progesterone alone versus progesterone
and E2.2"3 Some other studies made same comparision in
GnRH antagonist cycles.>'>23! Different routes of E2 were used
for administration in previous studies.*#81213 Qur study is
different with using transdermal E2 in LPS in GnRH antagonist
protocol. In our study, the addition of transdermal E2 to
progesterone in luteal phase did not show any beneficial
effects on pregnancy outcomes.

This study has several limitations. Due to the limited sample
and retrospective nature, the groups were not homogeneously
distributed. Anyway, embryo quality was similar between
groups. Long term pregnancy follow-up records and number
of live births are needed to express IVF success.

CONCLUSION

In conclusion, according to this current study the addition
of transdermal estradiol to progesterone in LPS in GnRH
antagonist cycle does not improve pregnancy outcomes. For
a more objective evaluation, prospective studies comparing
the numbers of live births with larger samples, demographic
characteristics, and more homogeneous distribution are
needed.
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Abstract

Aim: Staphylococci cause community-acquired and hospital-
acquired infections, and Staphylococcus aureus is one of the
leading agents. In the last decades antibiotic resistance of S. aureus
showed a growing trend especially regarding methicillin-resistant
S. aureus (MRSA), vancomycin-intermediate S. aureus (VISA)
and vancomycin-resistant S. aureus (VRSA), since MRSA is in the
“Serious Threat List” of CDC. The aim of this study was to investigate
the prevalence of S. aureus species and to evaluate susceptibilities
to antimicrobial agents in a state (tertiary) hospital.

Material and Method:: Clinical cultures from various samples
(urinary tract, respiratory, wound, abscess, tissue, catheter and
external auditory) obtained from January 2017 to December
2019 in Balikesir Atatiirk City Hospital were included in the study.
Isolated S. aureus strains and their antibiotic susceptibilities were
retrospectively evaluated and annual results were statistically
compared. Blood, sterile body fluid cultures and surveillance data
were excluded.

Results: A total of 765 S. aureus strains were isolated. 165 S. aureus
strains were found as methicillin resistant (MRSA; 21.9%). There
was not any statistically significant difference in MRSA rates among
evaluated years (p=0.772). There was not any strain that was
resistant to vancomycin, teicoplanin and/or linezolid. The highest
rate was observed in penicillin resistance (n=646/728, 88.7%).There
was not any statistically significant alteration in the resistance rates
of all tested antibiotics during the three-year period.

Conclusions: Despite CAESAR report indicating Turkey to have
a struggle for AMR in S. aureus, this data showed a “steady-state”
mode, while UAMDSS stated dwindling MRSA rates. Local and/or
national antimicrobial stewardship programs are in effect in Turkey,
but further measures are required.

Keywords: S. aureus, methicillin, MRSA, EUCAST, CLSI

Oz

Amag: Stafilokoklar hem toplum hem de hastane kaynakli
enfeksiyonlara neden olabilmektedir ve Staphylococcus aureus bu
cinste en basta gelmektedir. Son yillarda, basta metisilin direncli S.
aureus (MRSA), vankomisine orta dizeyde duyarli S. aureus (VISA)
ve vankomisine direncli S. aureus (VRSA) olmak Uzere S. aureus
bakterisinin antibiyotik direnci sorunu &yle ciddilesmistir ki CDC,
MRSAy1 “Ciddi Tehdit” kategorisine almistir. Bu calismadaki amag,
Uclincl basamak bir hastanede cesitli klinik érneklerden izole edilen
S.aureus suslarinin sikhigini ve antibiyotik duyarliliklarin arastirmaktir.

Gereg ve Yontem: Cesitli klinik drneklerin (Uriner sistem, solunum,
yara, apse, doku, katater ucu ve dig kulak yolu) Ocak 2017'den
Aralik 2019'a kadar Balikesir Atatiirk Sehir Hastanesi'ndeki kultdrleri
calismaya dahil edilmistir. Uremis S. aureus suslan ve antibiyotik
duyarliliklart geriye dontk incelenmis ve yillara gore istatistiksel olarak
karsilastirlmistir. Kan kalttrd, steril vicut sivilarl ve stirveyans tarama
verileri dahil edilmemistir.

Bulgular: Toplamda 765 S. aureus susu izole edilmistir ve bunlarin 165
tanesi metisilin direnglidir (MRSA; %21.9). Yillara gére MRSA oranlari
arasinda istatistiksel fark bulunamamistir (p=0.772). Vankomisin,
teikoplanin ya da linezolide direncli bir susa rastlanmamistir. En yiksek
direng orani penisiline karsi bulunmustur (n=646,/728, %88.7). Ug yillik
doénemde antibiyotik direncinde hicbir antibiyotik icin anlamli fark
gozlenmemistir.

Sonug: Turkiye'nin S. aureus icin antibiyotik direnci sorunu oldugunu
isaret eden CAESAR verilerine ragmen, bu calismadaki veriler
duragan seyir gostermekte ve UAMDSS de ise, MRSA icin azalan bir
egilim gortlmektedir. Yerel ve/veya ulusal antimikrobiyal yonetimi
programlari Turkiye'de de aktiftir, ancak daha sert ve genis dnlemlere
ihtiyag vardir.
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INTRODUCTION

Staphylococci cause community-acquired and hospital-
acquired infections, that can be mild to severe. Staphylococcus
aureus, with a very wide infectious spectrum, is one of
the leading causing agents. Bloodstream infections (BSls),
infective endocarditis (IE), skin and soft tissue infections,
urinary tract infections (UTlIs), osteoarticular and pulmonary
infections are the most frequent clinical manifestations. In the
last two decades, there is an increasing trend in healthcare-
associated infections such as IE and prosthetic infections, and
community-acquired skin and soft tissue infections.™

The growing problem of antimicrobial resistance (AMR)
(particularly B-lactam antibiotics) and dwindling choices of
treatment options have made S. aureus as one of the greatest
concerns of not only microbiology societies but also public
health, that evolves to a health crisis. The worldwide spread
of metbhicillin-resistant S. aureus (MRSA) has created uptight
laboratories due to its“front runner” position as both community-
acquired and hospital-acquired infections.* Surveillance data
from Europe indicates a massive spread of MRSA from the
Mediterranean zone to Nordic countries (Denmark, Norway,
Sweden), so such that even 35-50% resistance rates are observed
in Turkey, Italy, Greece and Portugal, but it is slightly lower than
5% in the Nordic area.”? In addition, vancomycin, which is a
preferable glycopeptide antibiotic against MRSA, has begun
to lose its efficiency, since vancomycin-intermediate S. aureus
(VISA) and eventually vancomycin-resistant S. aureus (VRSA)
strains were observed.?*

Local, national and international monitoring of antibiotic
resistance data take a crucial role to design and activate
strong measures. Antimicrobial stewardship policies and
study groups endorse all laboratories and infection control
committees (local and national) to carry out their own
surveillance studies in order to guide their healthcare
facilities. Such surveillance studies indicate that S. aureus
will remain to be a major part of microbiological science and
routine laboratory studies, since its clinical isolation and AMR
rates are still high." The aim of this study was to investigate
the prevalence of S. aureus species and to evaluate
susceptibilities to antimicrobial agents, including their recent
statistical trend in the last 3 years in a state (tertiary) hospital.

MATERIAL AND METHOD

Ethical Approval: Approved by The Ethical Board of Balikesir
University, Faculty of Medicine (Date:11 Nov 2020 / Decision
Number: 2020/203).

S. aureus isolates obtained from various clinical samples
including urinary tract, respiratory, wound, abscess tissue,
catheter and external auditory that were sent for bacterial
cultures from January 2017 to December 2019 in Balikesir
Atatirk City Hospital (tertiary center) were included in
the study. Isolated S. aureus strains and their antibiotic
susceptibilities were retrospectively evaluated. A total of 765

S. aureus isolates that were accepted as infectious agents
were included in the study. Blood and sterile body fluid
cultures (SBFs) were excluded because of previously being
subject of other studies. Surveillance data were also excluded.

The only first sample was included for repetitious samples
from the same patient. Cultures were applied and incubated
with conventional methods (Urine cultures: 35-37°C, 48 h,
ambient atmosphere with 5% sheep blood agar, eosine
methylene blue agar; other samples: 35-37°C, 48 h, 5% CO,
atmosphere with 5% sheep blood agar, eosine methylene
blue agar, chocolate agar) (RTA Laboratories, Kocaeli, Turkey).
Grown colonies were identified by gram staining, hemolysis
feature, colorimetric change in Chapman agar, catalase test,
slide and tube coagulase tests and Phoenix™ 100 automated
system (Becton Dickinson, MA, USA).

Antimicrobial susceptibility testing was performed by
Phoenix™ 100 automated system (Becton Dickinson, MA,
USA) according to the instruction of the manufacturer and the
results were interpreted according to the guidelines of The
European Committee on Antimicrobial Susceptibility Testing
(EUCAST, valid from 01.01.2019, v.9). In particular, minimum
inhibitory concentrations (MICs) of cefoxitin, tetracyclines
and glycopeptides were used for screening due to “screen
only” interpretations of EUCAST. S. aureus ATCC 29213 was
used as quality control strain.”

Statistical Analysis: SPSS 22.0 (SPSS INC, Chicago, IL, USA)
programme was used. Annual antimicrobial resistance ratios
of 2017, 2018 and 2019 were compared by Chi-squared
distribution test. p levels<0.05 were accepted as statistically
significant.

RESULTS

A total of 765 S. aureus isolates were detected from various
samples (n=239, 31.2% in 2017; n=283, 36.9% in 2018 and
n=243, 31.9% in 2019). While 53.1% of samples were wound/
tissue, 17.9% were endotracheal aspirate, 13.3% were urinary
tract samples, 7.1% were sputum, 5.6% were external auditory
samples, 3.0% were catheter. 42.4% of strains were isolated
from outpatients, 33.7% were from clinics/inpatients, 23.9%
were from intensive care units (ICUs).

A total of 165 S. aureus strains were found as methicillin-
resistant (21.9%) (majority of them were from inpatients -
85.1%). There was not any statistically significant difference in
MRSA rates among evaluated years (p=0.772) (n=52, 22.8% in
2017; n=56, 19.8% in 2018; n=57, 23.5% in 2019). The highest
rate was observed in penicillin resistance (n=646/728, 88.7%).
Promisingly, there was not any strain that was resistant to
vancomycin, teicoplanin and/or linezolid. Distribution of S.
aureus resistance data among years was presented in Table
1 and its overlook with The Turkish National Antimicrobial
Resistance Surveillance System (UAMDSS) and Central Asian
and European Surveillance of Antimicrobial Resistance
(CAESAR) were presented in Table 2, respectively.
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Table 1. Antibiotic resistance profiles of Staphylococcus aureus species

Years 2017 2018 2019 Overall

Antibiotics R I I I R Pl
Benzylpenicillin' 13 190 93.6 34 246 87.9 35 210 85.7 82 646 88.7 0.186
Daptomycin 220 0 None 278 None 236 0 None 734 0 None NA
Vancomycin 239 0 None 283 None 243 0 None 765 0 None NA
Teicoplanin 227 0 None 279 None 241 0 None 747 0 None NA
Linezolid 231 0 None 281 None 243 0 None 755 0 None NA
Clindamycin® 178 43 19.5 244 37 13.2 212 32 13.1 634 112 15.0 0.390
Tetracycline” 161 46 222 229 49 17.6 203 38 15.8 593 133 18.3 0.414
Co-Trimoxazole 200 1 0.5 252 0 None 223 11 4.7 675 12 1.7 0.071
Fusidic acid 177 32 15.3 254 26 9.3 208 35 144 639 93 12.7 0.393
Cefoxitin'?3 177 52 227 227 56 19.8 184 57 23.7 588 165 21.9 0.772
Levofloxacin 168 31 15.6 251 27 9.7 208 34 14.0 627 92 12.8 0.393
Ciprofloxacin 189 39 171 248 31 1.1 207 36 14.8 644 106 14.1 0.474
Gentamicin® 184 48 20.7 233 48 17.1 199 44 18.1 616 140 18.5 0.856
Erythromycin® 173 60 25.8 232 49 17.4 198 47 19.2 603 156 20.6 0.343

NA: Not Applicable; S: Susceptible; R: Resistant; R-Rate: Resistance Rate

1. Isolates that were susceptible to both benzylpenicillin and cefoxitin were reported as susceptible to all penicillins. Isolates that were resistant to benzylpenicillin but susceptible to cefoxitin were reported as
susceptible to B-lactam + B-lactamase inhibitors, isoxazolylpenicillins and nafcillin. Isolates that were resistant to cefoxitin were reported resistant to all penicillins.
2. Isolates that were susceptible to cefoxitin were reported as susceptible to cephalosporins except cefixime, ceftazidime, ceftazidime-avibactam, ceftibuten and ceftolozane-tazobactam.

3. Cefoxitin MIC>4 mg/L was accepted as resistant.

4. Gentamicin was reported with a warning that indicates aminoglycosides must be used in combination therapies for systemic treatments.
5. Erythromycin was reported with a warning that indicates it also reflects azithromycin and clarithromycin susceptibility.

6. Inducible clindamycin resistance was not tested.

7. Tetracycline was reported with a warning that indicates it may also reflect doxycycline and minocycline susceptibility. In case of resistance and necessity, clinicans were endorsed to consult laboratory.

Table 2: Data comparison with UAMDSS ve CAESAR reports

ey Present UAMDSS CAESAR
Studyd 2011¢ 2012¢ 2013¢ 2014+ 2015 2016 2020+

Antibiotics R-Rate (%)

MRSA 219 315 25.1 269 27.0 250 236 31.0

Ciprofloxacin? 14.1

Levofloxacin® e ID ID ID 15.0 14.0 14.5 13.0

Teicoplanin® None ID ID None ID ID None ID

Vancomycin® None None None None None None None None

Linezolid None 1.0 None None None 1.0 None None

UAMDSS: Turkish National Antimicrobial Resistance Surveillance System; MRSA: Methicillin-Resistant Staphylococcus aureus; CAESAR: Central Asian and European Surveillance of Antimicrobial Resistance
report; ID: Insufficient data; "UAMDSS and CAESAR reported fluoroquinolones as one data; "Confirmed with MIC; “CLSI results; “EUCAST results

DISCUSSION

Staphylococcus aureus is a commensal but also a common
cause of human infections with a wide spectrum infectious
profile, including especially the skin and other soft tissue, bone,
bloodstream, and respiratory infections. The pathogen is very
famous with a remarkable success in developing resistance
to each new class of antistaphylococcal antimicrobial drugs,
including the penicillins, tetracyclines, glycopeptides, and
others, which emergingly limits antimicrobial therapies. Since
first identification of methicillin resistance in the 1960s, it
has become a growing issue and consequently, Centers for
Disease Prevention and Control (CDC) pronounced MRSA as
a“serious threat” and World Health Organization (WHO) listed
MRSA along with vancomycin-intermediate and resistant S.
aureus (VISA and VRSA) high priority pathogens that urgently
require new antibiotics to fight against.’*®

There are several reports about the epidemiology of MRSA
infections. Pediatric and geriatric population, athletes, military
staff, persons in institutionalized populations (such as prisons),
individuals with an indigenous background or in urban and
users of injectable drugs, patients with HIV positivity and
cystic fibrosis, and persons with strong healthcare facility
contact stated as high risk population. Besides nasal one,
colonization (sometimes persistant) and intensive antibiotic
usage creates a major risk in particularly ICUs. Continuous and
regular screening claimed to have crucial effect in overcoming
the issue.” International organizations such as WHO, CDC and
European Center for Disease Prevention and Control (ECDC),
and national authorities endorse laboratories to perform
a continuous surveillance, since all reports indicate that
overcoming AMR is a multidisciplinary approach and requires
strict policies from top level (international and national
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authorities) to end-point healthcare centers. Surveillance in
antimicrobial resistance and antibiotic consumption, limited
reporting of susceptibility results, prohibiting prescribing
and usage of particular antibiotics except compelled clinical
necessity can only be achieved by local, regional and national
AMR data. In European countries, annual CAESAR reports
indicate a serious problem, especially for Turkey. Despite of
CAESAR only considers BSIs and cerebrospinal fluid (CSF)
isolates, results showed Turkey had a high rate of MRSA (>30%).
19 Accordingly, UAMDSS results of MRSA were also over than
23%, however, promisingly, there was a steady dwindling
trend."” In a ten-year BSI report from Turkey, MRSA rate was
32%, however MR in coagulase-negative staphylococci was
over than 90%.'? Even higher MRSA rates were reported
in other studies (28-53%).* It is also fortunate that neither
UAMDSS nor CAESAR reports showed glycopeptide and
linezolid resistance, which was totally compatible with the
findings of this study. However, as seen in previous reports,
there are clues of a future perspective (linezolid resistance:
0-13.3%; vancomycin resistance: 0-2.4%).' Locally, in another
tertiary hospital focusing on BSls, Kula-Atik et al. reported 28%
of MRSA among S. aureus isolates, along with absence of any
glycopeptide or linezolid resistance. In their summary of results
from Turkey, MRSA rates vary in a wide range (12-62%), which is
hard to speculate, that might be probably because of sampling
differences.'® Previously, from our center, 41% of S. aureus
isolates from blood cultures were found to be MRSA and only
one MRSA isolate was detected from SBFs in three- and four-
year periods.'>'® |n addition, fluoroquinolone resistance did
not seem to change over years in UAMDSS, which was also
compatible with CAESAR data and findings of this study. In this
study, there was not any statistically significant alteration in the
resistance rates of all tested antibiotics during the three-year
period.

There were some limitations of this study. First, this study was
based on EUCAST methodology, but several studies including
UAMDSS were mainly based on The Clinical and Laboratory
Standards Institute (CLSI) techniques. Even though lower
susceptibility rates were reported with EUCAST, our resistance
rates did not show any such pattern.'” Comparison of EUCAST
and CLSl is beyond the scope of this study. Both techniques are
mainly reference methods and indicate therapeutic success.
Thus, we believe our data shows a good perspective for the
condition of our local area and national status. Secondly, blood
and SBF cultures were excluded, since they were published
in previous studies by other authors. In addition, we did not
use disk diffusion method, especially to observe oxacillin and
inducible clindamycin resistance. Thirdly, we could not reach
to the data before 2017 because of hospital software changes.
Furthermore, it was unable to discriminate resistance ratios
according to types of clinics, especially ICUs. Finally, we could
not reach to antibiotic consumption data of our area in order
to compare with resistance ratios, however, defined daily doses
(DDD) of antibiotic consumptions were previously reported as
seriously high in Turkey.®

CONCLUSION

Antibiotic consumption is strongly associated with AMR. In the
Organization for Economic Co-operation and Development
(OECD) 2015 report, Turkey had a really bad ration card
and Turkey’s all efforts created only a limited success (20).
Despite dwindling MRSA rates in UAMDSS, CAESAR report
indicates that Turkey seems to be in the beginning phase
of this struggle (10,11). Local and/or national antimicrobial
stewardship programs are in effect in Turkey, but further
measures are required.
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Abstract

Aim: To evaluate the demographic and clinical characteristics,
treatment approaches and outcomes of our pediatric patients with
non-Hodgkin lymphoma diagnosed and treated in our center.

Material and Method: Between 2006 and 2022, the oncologic
charts of the patients diagnosed and followed up as non-Hodgkin
lymphoma were reviewed retrospectively.

Results: Eighty children with non-Hodgkin lymphoma were
included in this study. There were 55 boys (68.8%) and 25 girls
(31.2%). The patients’ages ranged from 2 to 18 years (median: 11.1
years). Nine patients (11.3%) had primary immunodeficiency. Sixty-
three of the patients were stage Ill (78.7%). The majority pathologic
subtype was Burkitt lymphoma (n: 31, 38.8%). The overall survival
and event-free survival rates were 71.7% and 71.5%, respectively.
The patients’ overall survival rates without and with primary
immunodeficiency was 81.1% and 11.1%, respectively. There was
a significant difference between these two groups. Cox regression
analysis showed that advanced stage and concomitant primary
immunodeficiency have been risk factors for prognosis.
Conclusion: Intensive treatment approaches have increased
overall survival rates in children with non-Hodgkin lymphoma.
However, this success rate cannot be achieved in non-Hodgkin
lymphoma children with primary immunodeficiency.

Keywords: Child, non-Hodgkin lymphoma, prognosis

0Oz
Amacg: Klinimizde, non-Hodgkin lenfoma tanisi konulan ve tedavi
edilen cocuk hastalarimizin demografik ve klinik 6zelliklerini, tedavi

yaklagimlarini ve sonuglarini degerlendirmektir.

Gereg ve Yontem: 2006-2022 yillar arasinda non-Hodgkin lenfoma
tanisi alan ve takip edilen hastalarin onkolojik dosyalari geriye dontk

olarak incelendi.

Bulgular: Bu calismaya Hodgkin disi lenfomali seksen cocuk dahil
edildi. Elli bes erkek (%68,8) ve 25 kiz (%31,2) vardi. Hastalarin yaslari
2 ile 18 yil arasinda degismekteydi (ortanca: 11,1 yil). Dokuz hastada
(%11,3) primer immun yetmezlik vardi. Hastalarin 63'G evre lll (%78,7)
idi. Cogunluk patolojik alt tip Burkitt lenfoma idi (n: 31, %38,8). Genel
sagkalim ve olaysiz sagkalim oranlari sirasiyla %71,7 ve %715 idi.
Primer immn yetmezligi olmayan ve olan hastalarin genel sagkalim
oranlari sirasiyla %81,1 ve %11,1 idi. Bu iki grup arasinda anlamli bir
fark vardi. Cox regresyon analizi, ileri evre ve eslik eden primer immain

yetmezligin prognoz icin risk faktorleri oldugunu goéstermistir.

Sonug: Yogun tedavi yaklasimlar, Hodgkin olmayan lenfoma olan
cocuklarda genel sagkalim oranlarini artirmistir. Ancak primer immun
yetmezligi olan non-Hodgkin lenfoma ¢ocuklarinda bu basari orani

elde edilememektedir.

Anahtar Kelimeler: Cocuk, non-Hodgkin lenfoma, prognoz
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INTRODUCTION

Non-Hodgkin lymphoma (NHL) accounts for approximately
6-8% of all childhood malignant diseases. However, it
accounts for approximately 50% of all childhood malignant
diseases in equatorial Africa. In children, there are two
main features that distinguish NHLs from adults, these are
extranodal presentation and the histopathological type.
NHL subtypes seen in childhood are usually high grade,
and four main groups are frequently observed, which are
T- or B- lymphoblastic lymphoma (LBL), Burkitt lymphoma
(BL), diffuse large B cell lymphoma (DLBCL), and anaplastic
large cell lymphoma (ALCL)." Although the etiology of NHL
is exactly unknown, exposure to drugs and/or radiation,
congenital or acquired immunodeficiency, and some viral
infections, especially Epstein-Barr virus, are important risk
factors.l"

Currently, the main treatment for childhood NHLs is
the treatment of oncological emergency, if any and
chemotherapy. The chemotherapy regimen that can be
preferred is related to the histopathological type. Generally,
“Berlin-Frankfurt-Munster” (BFM) protocols or “Lymphomes
Malins B” (LMB) protocols in BL or DLBCL; BFM, BFM like or
“Lymphomes Malins B” (LMT) protocols in lymphoblastic
lymphoma; and CHOP or BFM-NHL90 protocols in ALCL
are used. The role of surgical treatment or radiotherapy in
childhood NHL is very limited.'"? Important prognostic factors
well-known to date are histopathological subtype, disease
burden, extent of disease, stage, minimal disseminated
disease, minimal residual disease, some cytogenetics and
some molecular genetics.'* The outcomes of childhood NLS
have improved dramatically in last years. The survival rates
have reached >90%.M

Herein, we aimed to evaluate the demographic and clinical
characteristics, treatment approaches and outcomes of our
pediatric patients with non-Hodgkin lymphoma diagnosed
and treated in our center.

MATERIAL AND METHOD

Ethical approval was obtained from the local ethics committee
of Selcuk University for this study (No: 2022/193, Date: Apr
12, 2022). From 2006 to 2022, the oncologic charts of the
patients diagnosed and followed up as NHL were reviewed
retrospectively. Patients with missing information on their
oncology charts or those who did not come for follow-up
were excluded from the study. Eighty patients with NHL were
included in this study.

Demographic features of the patients, including age, gender
and ethnicity, was recorded. At the time of diagnosis, the
patients' symptoms, physical examination findings, complete
blood count, lactate dehydrogenase levels, pathological
diagnoses, stages, treatments and follow-up periods were
recorded.

Neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio
(PLR) and monocyte/lymphocyte ratio (MLR) were calculated
in these complete blood count. In the complete blood count
at the time of admission, hemoglobin level, leukocyte count,
neutrophil, lymphocyte, monocytes and platelet counts were
obtained at the time of admission. Within the laboratory
findings, leukocytes, neutrophils, lymphocytes, monocytes,
eosinophil counts, and hemoglobin levels were grouped
according to the lower and upper limit values for that age
group.” Cut-off values for NLR, PLR, and MLR were 3.17, 180,
and 0.29, respectively.”!

Modified BFM-95 (from 2006 to 2019) and LMB-89
chemotherapy (since 2020) regimens for Burkitt lymphoma
and DLBCL; modified BFM chemotherapy regimen for LBL; and
modified BFM-90 chemotherapy regimen for ALCL were used.
68 |n patients with CNS negative, the dose of methotrexate
was reduced to 3 gr/m2 in AA and BB courses in the modified
BFM-95 protocol. If CNS involvement was present, the dose
of methotrexate was administered as 5 gr/m2. Similarly,
in BFM protocols used for LBL, the doses of methotrexate
in Protocol M were reduced from 5 gr/m2 to 3 gr/m2. In the
BFM-90 protocol used for ALCL, the methotrexate doses in AA
and BB courses were also applied as 3 gr/m2. Radiotherapy
was administered for CNS-positive patients and one primary
mediastinal large B-cell lymphoma.

Statistical Analysis

IBM SPSS-21 (Armonk, NY, USA) and GraphPad Prism 9.0
(GraphPad, San Diego, USA) were used for statistical analysis.
As descriptive statistics: Frequency and percentage values
for categorical variables; For continuous variables, mean +
standard deviation were used if the distribution was normal,
and median and minimum-maximum values were used if the
distribution was not normal. In comparison of categorical
data, chi-square or Fischer Exact test was used depending
on whether it met the necessary assumptions. Because
the distributions of the variables were not normal, the
Mann-Whitney U test was used to compare the continuous
variables of the two groups, and the Kruskal-Wallis test was
used to compare the continuous variables of more than two
groups. Bonferroni correction was performed when statistical
significance was detected in the Kruskal Wallis test. Kaplan
Meier survival analysis for all survival analysis, log-rank
test for univariate analysis, and Cox-regression analysis for
multivariate analysis were used. If the p value was less than
0.05, it was considered statistically significant.

RESULTS

During this period, 80 children with NHL were included in
this study. Demographic and clinical characteristics of the
patients are given in Table 1. There were 55 boys (68.8%) and
25 girls (31.2%). The patients’ ages ranged from 2 to 18 years
(median: 11.1 years). While 74 of them (92.5%) were Turks, six
of them (7.5%) were refugees.
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Table 1: The patients’ demographic and clinical features

Demografic Features N, (%)
Age, median, (minimum-maximum) 11.1 years (2-18)
Gender
Male, n,(%) 55, (68.8%)
Female, n,(%) 25, (31.2%)
Clinical Features
Co-morbity
Primary immunodeficiency 9,(11.3%)
Nijmegen breakage syndrome 4
Ataxia telangiectasia 2
Common variable immunodeficiency 1
F-BAR domain only protein 1 (FCHO1) deficiency 1
Autism spectrum disorder 1
Localization
Abdomen 5,(31.3%)
Mediastinum 5,(31.3%)
Nodal 7,(21.3%)
Head and neck 6, (7.5%)
Extranodal 6, (7.5%)
Disseminated 1, (1.3%)
Stage
| 5, (6.2%)
Il 3, (3.8%)
1] 63, (78.7%)
IV 6, (7.5%)
Unknown 3, (3.8%)
Pathologic subtypes
Burkitt lymphoma 31, (38.7%)
Diffuse large B-cell non-Hodgkin lymphoma 10,(12.5)
Lymphoblastic lymphoma 19, (23.8%)
Anaplastic large cell ymphoma 6, (7.5%)
Others 14, (17.5%)
Nodal marginal zone lymphoma 3, (3.8%)
Primary mediastinal large B-cell lymphoma 2,(2.3%)
Gray zone lymphoma 2,(2.3%)
T-cell rich large B-cell ymphoma 1,(1.3%)
Hepatosplenic T-cell lymphoma 1, (1.3%)
Peripheral T-cell lymphoma 1,(1.3%)
Pediatric-type follicular lymphoma 1, (1.3%)
Primary cutaneous CD30+ T-cell 1,(1.3%)
lymphoproliferative disorders
Polymorphic B-cell lymphoproliferative disorder 1,(1.3%)
Unclassifiable 1, (1.3%)

Nine patients (11.3%) had primary immunodeficiency. The
duration of the symptom ranged from 1 day to 9 months
(median, 1 month). The longest duration of symptoms was in
the patient with nodal marginal zone lymphoma. The most
common localizations were abdomen (n: 25, 31.3%) and
mediastinum (n: 25, 31.3%). Sixty-three of the patients were
stage lll (78.7%). The patients with low stage including stages |
and Il were patients with low-grade NHL. Pathologic subtypes
were Burkitt lymphoma (n: 31, 38.8%), DLCBL (n: 12.5%),
LBL (n: 19, 23.8%), ALCL (n: 6, 7.5%) and others (n: 1417.5%).
The most common rare NHL types are nodal marginal zone

lymphoma (n: 3, 3.8%), primary mediastinal large B-cell
lymphoma (n: 2, 2.3%) and gray zone lymphoma (n: 2, 2.3%).
Interestingly, the other type called NHL, a very rare subtype
for childhood, had primary immunodeficiency in five (38.5%)
patients with the disease. Only four (6%) of the common NHL
subtypes in children had primary immunodeficiency. The
Fisher Exact test showed that this difference was statistically
significant (p=0.005).

Hematological Parameters

The all NHL patients’ lymphocyte counts ranged between
490/mm?3 and 17200/mm?3 with median 2045/mm3. Twenty-
four patients (30%) had lymphopenia. The NLR of the all
patients were between 0.5 and 600 (median, 2.21). The
NLR was < 3.17 in 49 patients (61.3%). The all patients’
NLR values ranged from 17.44 to 1000 (median, 163.37).
The PLR was < 180 in 45 patients (56.3%). The MLR of the
patients were between 0.002 and 4.31 (median, 0.31). The
MLR of the patients were between 0.002 and 4.31 (median,
0.31) and the MLR was <0.29 in 39 patients (48.8%). The
lymphocyte counts, NLRs, PLRs and MLRs of the patients
according to the stage, pathologic subgroup, presence of
primary immune deficiency, lactate dehydrogenase level,
whether the event has developed or not, and outcomes are
in Table 2.

Survival Analysis

Twenty of the patients died. Among our causes of death, in
addition to progressive diseases, four patients had Stevens-
Johnson syndrome and/or toxic epidermal necrolysis.” In
addition, another reason that increased the mortality rate
was the presence of NHL patients who developed in patients
with primary immunodeficiency. The follow-up period of the
patients ranged from two months to 16 years (median 5.8
years). The Kaplan-Meier estimated indicated that the rates
overall survival and event-free survival for 80 patients given
were 71.7% and 71.5%, respectively (Figure 1A).

Univariate Analysis

Table 3 shows the factors affecting the overall survival
with the log-rank test (Mantel-Cox test). The Kaplan-Meier
estimated indicated that the survival rate for 71 patients
without primary immunodeficiency was 81.1% and for the
patients with primary immune deficiency was 11.1% (Figure
1B). The Mantel-Cox test indicated that there was a significant
difference between these two groups (X2 (1)=26.608, p <
0.0001). The Mantel-Cox test did not show the effect of other
factors on overall survival.

Multivariate Analysis

Cox regression analysis was performed separately for
lymphocyte count, NLR, PLR and MLR, as they were affected
by each other. These analyses are in Table 4. Cox regression
analysis showed that advanced stage and concomitant
primary immunodeficiency have been risk factors for
prognosis.
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DISCUSSION

While childhood lymphomas are the third most common
malignant disease in developed countries, it is the second
most common malignant disease in developing countries.
Both Hodgkin lymphomas and NHLs in children have
attracted the attention of many researchers and still
do. Although the etiology of NHL is not exactly known,
immunodeficiency (congenital or acquired), viral infections
(Epstein Barr virus, human immune deficiency virus, human
T-lymphotropic virus), some drugs (anti-cancer drugs or
immunosuppressive drugs) and radiotherapy are known
etiological factors.'® There are two different important
factors that distinguish childhood NHL from adult lymphoma.
These are the histopathological type and the more frequent
extranodal involvement. Another important feature is that
the survival rates are generally excellent with intensive
chemotherapy protocols.!3!

In children, the most common pathological subgroups
are BL, LBL (T- or B-), DLBCL, and ALCL. Some subgroups
such as pediatric marjinal zone lymphoma, pediatric-type
follicular lymphoma and mucosa-associated lymphoid
tissue lymphoma are very rare NHL subgroups in childhood.
01 In our study, the main NHL subgroups were BL, DLBCL,
and LBL. The rare NHL subgroups for children such as

nodal marginal zone lymphoma, primary mediastinal large
B-cell lymphoma, gray zone lymphoma were determined.
Interestingly, we observed that these subgroups, which are
rare in childhood, are more common in children with primary
immunodeficiency. The high number of NHLs in patients with
primary immunodeficiency in our center can be explained by
the presence of two comprehensive pediatric immunology
centers in our city.

In children, survival rates have been near excellent (85 to over
90%) with intensive chemotherapy regimens and supportive
care over the last few decades." Important prognostic factors
well-known to date are histopathological subtype, disease
burden, extent of disease, stage, minimal disseminated
disease, minimal residual disease, some cytogenetics and
some molecular genetics.™ Survival rates vary according
to pathological subgroups. For example, in studies of the
same group, it was reported as 90.8% for BL, 78.8% for ALCL
and 65.1% for DLCBL.'®'? For the 80 patients included in our
study, the overall survival and event-free survival rates were
71.7% and 71.5%, respectively, with a median follow-up time
of 5.8 years. Twenty of the patients died. Among our causes
of death, in addition to progressive diseases, four patients
had Stevens-Johnson syndrome and/or toxic epidermal
necrolysis.”!

Table 2. The patients’ lymphocyte counts, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio and monocyte-to-lymphocyte ratio according to

subgroups

Lymphocyte counts (/mm3)

Neutrophil-to-

Platelet-to-lymphocyte ratio UL

lymphocyte ratio lymphocyte ratio
Median, p Median, p Median, p Median, p
(min-max) values (min-max) values (min-max) values (min-max) values
Stage 0.160 0.045° 0.006° 0.036¢

Stage | + 11, (n: 10, 12.5%)
Stage lll, (n: 64, 80%)
Stage IV, (n: 6, 7.5%)

2790, (1290-4650)
2000, (490-6000)
1905, (1100-17200)

1.62, (0.72-3.46)
2.45, (0.59-600)
1.86, (0.5-4.55)

0.23,(0.14-0.67)
0.34, (0.002-4.31)
0.21, (0.08-0.75)

114.55, (80.22-153.5)
202.37, (26.67-1000.0)
101.51, (17.44-490.91)

Pathologic subgroups 0.448 0.485 0.518 0.408
Burkitt lymphoma, (n: 31, 38.7%) 2400, (600-6000) 2.17,(0.59-600) 185.02, (38.71-657.0) 0.28, (0.002-1.45)

DLBCL, (n: 10, 12.5%) 1820, (544-4650) 3.24,(0.75-17) 125.16, (83.8-657.0) 0.33,(0.18-1.17)
LBL, (n: 19, 23.8%) 2100, (760-17200) 1.78, (0.5-8.68) 177.13,(17.44-490.91) 0.26, (0.05-0.93)
ALCL, (n: 6, 7.5%) 1710, (970-3640) 6.04, (1.42-15.28) 297.72,(81.59-522.68) 0.52, (0.27-0.89)
Others, (n: 14, 17.5%) 1950, (490-2800) 1.94, (0.65-30.9) 138.69, (26.88-1000.0) 0.29, (0.14-4.31)

Co-morbid disease 0.223 0.415 0.183 0.508
Without PID, (n: 71, 88.7%) 2070, (490-17200) 2.25,(0.5-600) 174.76, (17.44-1000.0) 0.29, (0.002-1.45)

With PID, (n: 9, 11.3%) 1900, (490-4100) 1.78, (0.65-30.9) 128.31, (38.78-918.37) 0.36, (0.17-4.31)

Lactate dehydrogenase level 0.252 0.441 0.365 0.200
Normal, (n: 15, 18.8%) 2740, (970-4100) 1.78, (0.75-15.28) 134.0, (38.78-522.68) 0.25, (0.15-0.89)

High, (n: 65, 81.2%) 1920, (490-17200) 2.33,(0.5-600) 164.85, (17.44-1000) 0.34, (0.002-4.31)

Hemoglobin levels 0.814 0.077 0.544 0.566
Normal, (n: 59, 73.8%) 2060, (490-17200) 1.94, (0.65-600) 153.5, (17.44-1000.0) 0.29, (0.05-1.45)
Anemia, (n: 21, 26.2%) 2030, (490-6000) 3.3, (0.65-600) 223.32,(38.71-918.37) 0.34, (0.002-4.31)

Event 0.025 0.739 0.441 0.016
Not developed, (n: 59, 73.8%) 2300, (490-17200) 2.25, (0.5-600) 153.5, (17.44-1000.0) 0.27,(0.002-1.33)
Developed, (n: 21, 26.2%) 1650, (490-4140) 1.94, (0.59-30.9) 178.7,(26.88-918.37) 0.39, (0.2-4.31)

Outcome 0.032 0.938 0.498 0.018
Alive, (n: 60) 2285, (490-17200) 2.29, (0.5-600) 158.0, (17.44-1000.0) 0.28, (0.002-1.33)

Dead, (n: 20) 1710, (490-4140) 1.93, (0.59-30.9) 171.47, (26.88-918.37) 0.39, (0.2-4.31)

DLBCL: diffuse large B-cell ymphoma, LBL: lymphoblastic lymphoma, ALCL: anaplastic large cell ymphoma, PID: primary immune deficiency; a Stage I+l vs Stage Ill, p=0.048 (This is the p-value after Bonferroni
correction.) b Stage I+Il vs Stage Ill, p=0.009 (This is the p-value after Bonferroni correction.); c Stage I+Il vs Stage Ill, p=0.041 (The p value after Bonferroni correction is 0.123).
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Table 3: Univariate analysis of the all patients with non-Hodgkin lymphoma.

Estimated overall Standard error Log rank test (Mantel Cox)
survival (%) (%) X2 df p-value
Gender 2614 1 0.106
Male 76 6.5
Female 63.1 9.8
Disease 1.180 1 0.277
Local (Stage | and Il) 88.9 10.5
Advanced disease (Stage lll and IV) 69.5 6
Pathological subtypes 8.862 4 0.065
Burkitt lymphoma, (n: 31) 81.8 7.5
DLBCL, (n: 10) 90 9.5
LBL, (n: 19) 76.5 103
ALCL, (n: 6) 44.4 22.2
Others 423 15
Co-morbid disease 26.608 1 <0.0001
Without PID, (n: 71) 81.1 5
With PID, (n: 9) 11.1 10.5
Lactate dehydrogenase level, (N: 120-300 U/L) 1.392 1 0.238
Normal, (n: 15) 85.1 9.7
High, (n: 65) 68.7 6.3
Leukocyte counts ¢ 0.015 1 0.903
Normal, (n: 49) 749 6.7
High, (n: 27) 72.2 10
*Low, (n: 4) 25 21.7
Hemoglobin # 3417 1 0.065
Normal, (n: 59) 79.3 5.6
Anemia, (n: 21) 54.9 11.3
Platelet counts, (N: 150,000-450,000/mm3) 0.177 1 0.674
Normal, (n: 53) 70.5 7.1
High, (n: 23) 77.5 8.9
*Low, (n: 4) 50 25
Neutrophil counts 0.097 1 0.756
Normal, (n: 61) 76.1 5.9
High, (n: 16) 70.7 12.6
*Low, (n: 3) 0 0
Lymphocyte counts # 1.206 1 0.272
Normal, (n: 55) 75.2 6.4
*High, (n: 1) Not available Not available
Low, (n: 24) 63 10.5
Neutrophil-to-lymphocyte ratio § 0.035 1 0.852
<3.17, (n: 49) 71.2 7.2
>3.17,(n:31) 72.2 8.5
Platelet-to-lymphocyte ratio § 0.02 1 0.888
<180, (n: 45) 704 7.9
> 180, (n: 35) 72.8 7.8
Monocyte-to-lymphocyte ratio § 3.032 1 0.082
<0.29, (n:39) 81 7.3
>0.29, (n: 41) 63.7 7.8

DLBCL: diffuse large B-cell lymphoma, LBL: lymphoblastic lymphoma, ALCL: anaplastic large cell lymphoma, PID: primary immune deficiency, *They were not included in the analysis.  The normal values were
determined according to age (4). § The cutoff values were taken from the study by Tezol et al (5).
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Table 4: Multivariate analysis of the all patients with non-Hodgkin lymphoma.

B SE Wald df p-value Exp(B)
Analysis with lymphocyte count
Burkitt lymphoma 10.353 4 0.035
Diffuse large B cell lymphoma 0.817 0.973 0.705 1 0.401 2.264
Lymphoblastic lymphoma 0.349 1.336 0.068 1 0.794 1417
Anaplastic large cell lymphoma -1.736 0.919 3.570 1 0.059 0.176
Others 2.000 1.106 3.268 1 0.071 7.389
Gender (male/female) -0.864 0.558 2403 1 0.121 0.421
Co-morbidity (without/with P1Y) -3.171 0.907 12.211 1 <0.0001 0.042
Stage | + I 15.349 2 <0.0001
Stage lll -5.484 1.530 12.837 1 <0.0001 0.004
Stage IV -3.265 0.930 12.339 1 <0.0001 0.038
Lactate dehydrogenase levels (normal/high) -1.855 0.959 3.740 1 0.053 0.156
Hemoglobin levels (normal/anemia) 0.645 0.536 1.450 1 0.229 1.907
Lymphocyte counts (normal/low) -0.482 0.529 0.830 1 0.362 0.618
Analysis with neutrophil to lymphocyte ratio
Burkitt lymphoma 9.756 4 0.045
Diffuse large B cell lymphoma 0.702 0.983 0.511 1 0.475 2.018
Lymphoblastic lymphoma 0.298 1414 0.044 1 0.833 1.347
Anaplastic large cell lymphoma -1.512 0.883 2.935 1 0.087 0.220
Others 2.016 1.161 3.014 1 0.083 7.510
Gender (male/female) -0.752 0.539 1.946 1 0.163 0.471
Co-morbidity (without/with P1Y) -3.163 0.943 11.244 1 0.001 0.042
Stage | + I 14.760 2 0.001
Stage lll -5.387 1.527 12.448 1 <0.0001 0.005
Stage IV -3.107 0.910 11.671 1 0.001 0.045
Lactate dehydrogenase levels (normal/high) -1.989 1.000 3.958 1 0.047 0.137
Hemoglobin levels (normal/anemia) 0.643 0.548 1.380 1 0.954 0.969
Neutrophil to lymphocyte ratio -0.031 0.541 0.003 1 0.954 0.969
Analysis with platelet to lymphocyte ratio
Burkitt lymphoma 9.871 4 0.043
Diffuse large B cell lymphoma 0.703 0.984 0.511 1 0.475 2.020
Lymphoblastic lymphoma 0.312 1.387 0.051 1 0.822 1.367
Anaplastic large cell lymphoma -1.518 0.907 2.802 1 0.094 0.219
Others 2.026 1.147 3.118 1 0.077 7.582
Gender (male/female) -0.752 0.539 1.944 1 0.163 0.471
Co-morbidity (without/with P1Y) -3.162 0.947 11.148 1 0.001 0.042
Stage | +1I 14.617 2 0.001
Stage lll -5.394 1.525 12.519 1 <0.0001 0.005
Stage IV -3.117 0.936 11.092 1 0.001 0.044
Lactate dehydrogenase levels (normal/high) -1.997 0.995 4.026 1 0.045 0.136
Hemoglobin levels (normal/anemia) 0.638 0.539 1.404 1 0.236 1.893
Platelet to lymphocyte ratio -0.014 0.542 0.001 1 0.980 0.986
Analysis with monocyte to lymphocyte ratio
Burkitt lymphoma 7.942 4 0.094
Diffuse large B cell lymphoma 0.879 1.006 0763 1 0.382 2.407
Lymphoblastic lymphoma 0.056 1.398 0.002 1 0.968 1.058
Anaplastic large cell lymphoma -1.376 0.862 2.549 1 0.110 0.253
Others 1.800 1.166 2.385 1 0.123 6.049
Gender (male/female) -0.861 0.567 2.311 1 0.128 0.423
Co-morbidity (without/with PIY) -3.047 0.963 10.007 1 0.002 0.047
Stage | +1I 15.334 2 <0.0001
Stage lll -5.085 1.511 11.332 1 0.001 0.006
Stage IV -3.423 0.955 12.839 1 <0.001 0.033
Lactate dehydrogenase levels (normal/high) -1.715 1.016 2.850 1 0.091 0.180
Hemoglobin levels (normal/anemia) 0.491 0.539 0.832 1 0.362 1.634
Monocyte to lymphocyte ratio -0.944 0.668 1.998 1 0.157 0.389
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Figure 3. Correlation between FSS score and left median sense NCV in CTS
patients

In addition, another reason that increased the mortality
rate was the presence of NHL patients who developed
in patients with primary immunodeficiency. That is, the
overall survival rate was 81.1% in NHL patients without
primary immunodeficiency, while this rate was 11.1% in NHL
patients with primary immunodeficiency. The difference
was statistically quite significant. In the univariate analysis,
when the factors affecting the overall survival analysis
were examined, we could not show the effect of any of the
prognostic factors we emphasized above. This situation can
be explained by the small number of our patients. However,
in the cox regression analysis explained how it was done in
the material method section by us, we determined that the
presence of primary immunodeficiency and stage affect the
prognosis.

The relationship of both Hodgkin lymphoma and non-
Hodgkin lymphoma with the immune system and immune
deficiencies attracts the attention of many researchers.
Recently, there are studies on the use of some biomarkers
such as NLR, PLR, MLR in lymphomas.>'*'¥ Biological markers
such as NLR, PLR, and MLR were found to be higher in
children with lymphoma compared to children with reactive

lymphadenopathy. In multivariate odd ratios of variables
for predicting malignancy in all children, the statistical
significance of age, extension, hemoglobin and MLR were
determined. However, this study did not differentiate
between Hodgkin lymphoma and NHL™ In a study in
children with Hodgkin lymphoma, NLR was associated with
high disease burden and B symptoms.'® In another study
conducted in children with Hodgkin lymphoma, lymphocyte
counts, NLR, and PLR may be useful markers for determining
the outcomes in children with Hodgkin lymphoma was
determined. In our study, a relationship was found between
stage and NLR, PLR and MLR. This relationship was found to
be statistically different between stage I+l and stage IIl. It
was observed that NLR, PLR and MLR increased with stage.
Logically, it was expected to increase further at stage IV, but a
decrease was found. This can be explained by the low number
of patients in stage IV. While the lymphocyte count was lower
in the patients who developed the event and the patients
who died, the MLR values were higher. These parameters may
be helpful in predicting the prognosis. However, it should not
be forgotten that more patients are needed.

Study limitation

The significant limitation in this study is the small number of
patients in some subgroups.

CONCLUSION

The excellent survival rates are obtained with intensive
treatment approaches and supportive treatments in
childhood NHLs. Similarly, NHL development rates in this
patient group increase with the increase in survival rates
with both initial and supportive treatments in patients with
primary immunodeficiency. There is a need to develop new
treatment strategies in the group of patients with primary
immunodeficiency who develop NHL.
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Abstract

Aim: To present the data obtained from our hospital by comparing
operative characteristics and surgical outcomes of patients who underwent
laparoscopy or laparotomy due to benign ovarian cysts.

Material and Method: In this retrospective study, 443 patients who
underwent cystectomy, oophorectomy or hysterectomy salpingo-
oophorectomy surgeries were compared comprising two groups
laparoscopy or laparotomy. Data from patient files were analyzed in terms
of age, cyst size, postoperative hemoglobin, postoperative white blood cell
count, operating time, hospital stay and presence of surgical site infection.

Results: Frequency of postoperative surgical site infection was significantly
higher in the laparotomy group. The risk of surgical site infection
was RR(relative risk) =4.5(1.74-11.67) times in those who underwent
laparotomy compared to laparoscopy. Duration of hospitalization was
lower in the laparoscopy group for all operation subtypes (oophorectomy,
cystectomy, and hysterectomy salpingo-oophorectomy). Cyst sizes of the
patients who underwent hysterectomy salpingo-oophorectomy were
significantly larger in the laparotomy group. Operating time of the patients
who underwent laparoscopic hysterectomy salpingo-oophorectomy
was significantly longer than that of thrlaparotomic group, while no
significant difference was found in the oophorectomy and cystectomy
groups in terms of operating time. The need for blood transfusion was
significantly less frequent in the laparoscopy group for all operation types
except the hysterectomy salpingo-oophorectomy group, which was not
statistically significant.

Conclusions: Hospital stay, surgical site infection, need for blood transfusion,
and operating time was less in patients who underwent laparoscopy.
Hence, laparoscopic surgery methods can be safely recommended for rapid
and effective treatment of benign ovarian cysts.

Keywords: Ovarian Cyst, Laparoscopy, Laparotomy

Oz

Amag: Bu calismada amacimiz, iyi huylu over kisti nedeniyle laparoskopi veya
laparotomi uygulanan hastalarin ameliyat o6zellikleri ve ameliyat sonuglari
karsilastirilarak hastanemizde elde edilen verileri sunmaktir.

Gereg ve Yontem: Bu retrospektif calismada over kistleri nedeniyle kistektomi,
ooferektomi ve histerektomi salpingooferektomi yapilan 443 hasta laparoskopi
ve laparotomi olmak Uzere iki grupta karsilastirildi. Hasta dosyalarindaki veriler
yas, kist boyutu, ameliyat sonrasi hemoglobin, ameliyat sonrasi beyaz kire
sayisi, ameliyat sUresi, hastanede kalis ve ameliyat yeri enfeksiyonu agisindan
analiz edildi.

Bulgular: Ameliyat sonrasi cerrahi alan enfeksiyonu sikhigi laparotomi
grubunda anlamli olarak daha yuksekti. Laparatomi yapilanlarda cerrahi alan
enfeksiyonu riski laparoskopiye gore RR (relatif risk)=4.5 (1.74-11.67) katt.
Tdm operasyon turleri (ooferektomi, kistektomi ve histerektomi salpingo-
ooferektomi) icin laparoskopi grubunda hastanede kalis stresi daha disuktu.
Histerektomi salpingo-ooferektomi yapilan hastalarin kist boyutlari laparotomi
grubunda anlamli olarak daha yuksekti. Histerektomi salpingo-ooferektomi
yapilan hastalarin hastanede kalis streleri laparoskopi grubuna gore anlamli
olarak daha uzun omasina ragmen, ooferektomi ve kistektomi hastalarinda
anlamli fark bulunmadi. Histerektomi salpingo-ooferektomi grubu hari¢ tim
operasyon turleri icin laparoskopi grubunda kan transfiizyonu ihtiyacr anlamli
olarak daha dustktt. Histerektomi salpingo-ooferektomi grubundaki yiikseklik
ise istatistiksel olarak anlamli degildi.

Sonug: Laparoskopik tedavi uygulanan hastalarda hastanede kalis stresi, kesi
yeri enfeksiyonu, kan transflizyonu gerekliligi, ameliyat stresi daha azdi. Benign
over kistlerinin tedavisinde laparoskopik metodlar etkili ve hizli bir tedavi icin
guvenle onerilebilir.
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INTRODUCTION

Ovarian cysts are common gynecological benign tumors, the
prevalence of which has gradually increased in recent years,
along with changes in social life and eating habits. They are
likely to affect female fertility functions and pose severe health
risks on women.['2 Ovarian cysts are a common gynecological
problem composed of two main categories, physiological and
pathological.™ The physiological type comprises follicular
cysts and luteal cysts. The pathological type includes benign,
malignant and borderline malignant ovarian tumors.”?
Complicated ovarian cysts can lead to torsion, infarction, and
acute severe pain in the case of bleeding.®! In a prospective
study investigating the prevalence and age distribution of
ovarian cysts, 85% were benign, 13% were malignant, and 2%
were borderline malignant.”!

Surgical methods have long been used as the primary
treatment of ovarian cysts. However, conventional laparotomy
adversely affects the ovary's functionality by causing physical
trauma and various stress responses in patients. These effects
can result in delayed postoperative recovery.”

Laparoscopy is commonly used to diagnose and treat acute
and chronic gynecological surgery. Due to recent continual
technological advancements and the development of
minimally invasive techniques, laparoscopic surgery has
been more widely preferred resulting in less trauma, faster
recovery, and minimal complications.” Good results were
obtained in the dissection of ovarian cysts, and patients
who underwent laparoscopy recovered faster than patients
who underwent laparotomy.” An advantage of laparoscopic
ovarian surgery is that it can be used safely and effectively
for different indications of gynecological problems.®! Other
advantages of laparoscopy over laparotomy include more
minor scars, shorter operating times, faster recovery, less
adhesion, lower costs, relatively less postoperative pain, and
fewer post-operative complications with shorter hospital
stays.”!

This study aimed to compare these methods for benign
ovarian cysts by retrospective evaluation of operative
characteristics and surgical outcomes of two groups of
patients who underwent laparoscopy or laparotomy.

MATERIAL AND METHOD

This retrospective study was conducted with female
patients over 18 who underwent cystectomy, salpingo-
oophorectomy, or hysterectomy salpingo-oophorectomy due
to benign ovarian cysts between 2015 and 2020. Ethical board
approval was retrieved (Ethical Approval No: 2021-3134). All
procedures comply with principles stated in the Declaration
of Helsinki Patient records were collected from the hospital's
online system regarding their age, cyst size, postoperative
hemoglobin (Hb), postoperative white blood cell (WBC)
counts, operating time, hospital stay, and presence of surgical
site infection. The postoperative blood count control time
was taken at the second postoperative hour.

Superficial Surgical Site Infection

Occurs within 30 postoperative days and involves only skin
or subcutaneous tissue of the incision where the patient has
at least one of the following: a) purulent drainage from the
superficial incision, b) organisms isolated from an aseptically
obtained culture of fluid or tissue from superficial incision, c)
at least one of the following signs or symptoms of infection:
pain or tenderness, localized swelling, redness, or heat, and
superficial incision is deliberately opened by the surgeon,
culture-positive or not cultured (a culture-negative finding
does not meet this criterion), and d) diagnosis of superficial
incisional surgical site infection by the surgeon or attending
physician.l'”

Inclusion criteria

Patients diagnosed with an ovarian cyst and treated with
surgical techniques were included. Only benign cases were
selected in the study.

Exclusion criteria

Patients with suspected or known malignant cysts, those with
missing records, and those with CA 125 (Cancer Antigen 125)
greater than 35 U/ml were excluded.

Surgical approach and technique

Surgical methods were the same in all cases. Laparotomy or
transverse or vertical incision and the length of the incisions
were variable.

Laparoscopy

10-mm trocar was applied to umbilicus to insert laparoscope.
Two additional 5-mm trocars were applied to the right
and left lower quadrants to enter surgical instruments. The
laparoscopic operation was performed with loop sutures
(Ethicon, Somerville, NJ), endoscopic stapler, or bipolar-
tripolar coagulation.[™"

Statistics Descriptive statistics were used for the variables.
Numeric variables were expressed as mean and standard
deviation, or median, Q1 and Q3. Nominal variables were
expressed as frequency and percentage. A patient’s data
was first characterized by its main surgery type: laparotomy
or laparoscopy, then by its subtype: cystectomy, salpingo-
oophorectomy, or hysterectomy salpingo-oophorectomy.
T-test, Mann-Whitney U test, and 2- way ANCOVA tests
were used when analyzing numeric variables. Analyses
of numerical outcomes were adjusted for age. Chi-square
test was used to analyze nominal variables. Analyses were
conducted using SAS University Edition 9.4 software. Type 1
error rate was determined as 5%.

RESULT

There were 443 retrospective female patients enrolled.
Sociodemographic characteristics like age, number of
abortions, and number of vaginal or cesarean deliveries are
summarized in Table 1. Operation indications are listed in
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Table 3. We mean the ages of both groups with subtypes
of operation and found no difference in mean ages on
hysterectomy  salpingo-oophorectomy and  salpingo-
oophorectomy groups. (Table 2). However, the mean ages
of patients who underwent laparoscopic cystectomy were
significantly lower (p=compared 0.0084) than that of the
laparotomic cystectomy group. Of the patients with a previous
history of open surgery, 66.21% (n= 145) were treated with
laparotomy, and 54.46% (n=122) were treated with laparoscopy
(p=0.01). The frequency of postoperative surgical site infection
was also higher in the laparotomy group (p= 0.0006) with a RR
of 4.5, % 95 confidence interval CI(1.74-11.67). Postoperative
WBC counts were lower (although not always statistically
significant) in the laparoscopic cystectomy, hysterectomy,
salpingo-oophorectomy, and salpingo-oophorectomy groups
(p<0.0001, p=0.055, p=0.22, respectively). Postoperative Hb
values of the patients who underwent salpingo-oophorectomy
were higher in the laparoscopy group (p= 0.058) when
preoperative Hb values were adjusted. Postoperative Hb values
of the operation group subtypes were similar (p=0.22 and
p=0.99). Duration of hospital stay was lower in the laparoscopy
group for all the subtypes (salpingo-oophorectomy p< 0.0001,
cystectomy, p= 0.0006, hysterectomy, salpingo-oophorectomy,
p< 0.0001). Operating time in the laparoscopic hysterectomy
salpingo-oophorectomy group was significantly longer than
that of the laparotomic group. At the same time, no significant
difference was found in the salpingo-oophorectomy and
cystectomy surgery groups (p=0.017,p=0.658,p=0.510,
respectively). Cyst sizes of the patients who underwent
hysterectomy salpingo-oophorectomy were significantly larger
in the laparotomy group (p=0.005) while no differences were
detected in the other two operation groups (p=0.152,p=0.507).
The need for blood transfusion was significantly less frequent
in the laparoscopy group for all operation subtypes (p=0.21)
(Table 4).

Table 1. Sociodemographic characteristics

Laparoscopy Laparotomy
(n=224) (n=219) Y

Age 38.46+11.54 4452+10.73  <0.001
Number of abortions 0(0-1) 0(0-1) 0.004
Number of normal
deliveries 1(0-2) 2(0-3) 0.004
Number of cesarean
deliveries 0(0-0) 0(0-1) 0.010
Previ | t
Preuous |aparolomy 153 (saa6%) 145 (66.12%)  0.012

Data are given as the meantStandard deviation, median (25th, 75th percentile), and
frequency (%). Significant p values are given in bold.

Table 2. Types of operation

Operation Type Lal():;g;c‘ﬁpy La?:;g?;';’y
Cystectomy 128 (57.14 %) 59 (26. 94 %)
Salpingooophorectomy 22 (9.8 %) 42(19.17 %)
Hysterectomy Salpingooophorectomy 74 (33.03 %) 118(53. 88 %)

Data is given as frequency (%).

Table 3. Surgery Indication

Laparoscopy Laparotomy

n=224 n=219 Uit
Ovarian Cyst 215(95.98%) 210(95.89%) 425(95.94%)
Ovarian Cyst Rupture 2(0.89%) 4 (1.83%) 6(1.35%)
Ovarian Torsion 7(3.13%) 5(2.28%) 12(2.71%)
Total 224(100.00%) 219(100.00%) 443(100.00%)

Data is givenas frequency (%).

Table4. Operation characteristics and complications

Laparoscopy Laparotomy
(n=224) (n=219)
Operating Time 104.11£37.68 106£38.16 0.581
Hospital Stay 41.04+£17.76  64.71+£2449 <0.001
Surgical Site Infection 5(2.23 %) 22 (10.05%) <0.001
Number of Transfused Patients 22 (9.87 %) 30(13.70%) 0.211
Cyst Sizes 5.47+3.21 5.80+3.19 0.288
Postoperative Hb 11.30+1.42 11.07£1.51 0.1034
Postoperative Wbc 10.94+3.82 13.04+4.44  <.0001

Data is given as themean+Standard deviation or frequency (%). Significant p values are given in
bold.

DISCUSSION

Benign ovarian masses are a common health problem for
women, and laparoscopic surgery is the most preferred
method for their treatment. Laparoscopy has significant
advantages over laparotomy, such as improved cosmetic
results, less postoperative pain, and faster recovery.
Operative laparoscopy is widely recognized for the
treatment of gynecological disorders.!'?

Ovarian cysts frequently cause symptoms, such as menstrual
disorders and infertility, which severely adversely affect
women's physical and mental well-being. Surgical treatment
is the primary treatment for ovarian cysts. Despite being
very effective for managing ovarian cysts, conventional
laparotomy results in poor postoperative prognosis due to
larger incisions, slower wound recovery, and more frequent
postoperative infections and complications.'¥ With
appropriate preoperative evaluation, laparoscopic surgery
can be technically feasible, safe, and advantageous, with
minimal morbidity, and can replace laparotomy in managing
most adnexal masses through reproductive ages.'

Operative laparoscopy has many potential advantages
over laparotomy.®! The most crucial concern for ovarian
cysts is the high risk caused by aspiration of cysts for
ineffective diagnosis and spread of the cysts. Advantages
of laparoscopic surgery include less postoperative pain,
shorter postoperative hospital stay, lower risk of incisional
infection, and a faster return to work.!"

The development of adhesions following gynecological
procedures is another critical concern. The laparoscopic
approach provides improved well-being and a positive
contribution to fertility with reduced adhesions and
pelvic pain. The laparoscopic technique also provides
perfect cosmetic outcomes.'® Pittaway et al. compared
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laparoscopic adnexal excision with conventional laparotomy
and concluded that the laparoscopic technique might offer
significant benefits when performed by a laparoscopist
experienced in advanced techniques.

Significant differences were reported in the operating time,
estimated blood loss, duration of hospital stay, and recovery
time.'? Bateman et al. concluded that postoperative
recovery time in the endoscopic operation of ovarian cysts
caused by endometrioma was lower than that of laparotomy,
while laparotomy provided faster recovery in the treatment
of advanced-stage endometriosis.!"®

Hysterectomy operations conducted via laparoscopy
and laparotomy were compared in a study conducted in
which perioperative blood transfusion and hospital stay
were found similar in both groups, while operating time
was significantly longer in the laparoscopy group. It was
observed that laparotomy was frequently preferred in
patients with a history of previous surgery.'” Tsolakidis et
al. conducted by (n=482 women) showed that laparoscopic
surgery resulted in fewer adverse surgical incidents (surgical
injury or postoperative complications, including fever or
infection), less postoperative pain, and shorter hospital stay
when compared to laparotomy. In our study, postoperative
hospital stay was significantly shorter in the laparoscopy
group. Consistent with our finding, Lehmann-Willenbrock
et al.% reported that risk of postoperative surgical site
infection was lower in the laparoscopy group.

Obtaining access to peritoneal cavity in laparoscopic
surgery is more difficult in patients with previous abdomino
pelvic surgery, since it can become a cumbersome, time-
consuming, and occasionally hazardous procedure.?"
Laparoscopic surgery is widely accepted as the prefered
method of treatment for many gynecological problems,
including those seen in patients with previous history of
surgery. The fact that due to intraabdominal adhesions,
these patients are mostly vulnerable to complications
during laparoscopic surgery does not harm this preference.
221 |t was observed that laparotomy was more frequently
preferred for patients with a history of previous surgery and
larger cyst sizes. Laparoscopy is less preferred in patients
with a previous history of laparotomy.

Our study found that the length of hospital stay, the number
of incisional infections, the need for blood transfusion
and the duration of surgery were shorter in patients who
underwent laparoscopic procedures.

Limitations

Several limitations of the study exist. This was a retrospective
study, therefore, subjects were not randomized to the
surgical type of approach. Operation types performed were
not uniform among groups. Lack of histopathological results
and some inadequate findings of postoperative follow-up
were other limitations.

CONCLUSION

Laparoscopy or laparotomy are choices for operative
treatment of benign ovarian cysts. Minimal invasive methods
have now replaced laparotomy in the surgical treatment of
ovarian cysts. Advantagesof operative laparoscopy includes
allowing for the examination of the whole abdomen and
less postoperative discomfort due to smaller incisions.
Compared to laparotomy, laparoscopic surgery resultedfewer
intraoperative and postoperative complications, shorter
hospital stays, and less frequent adhesion development.
Laparoscopic surgery methods can be safely recommended
for fast and effective treatment of benign ovarian cysts
with cystectomy, oophorectomy or hysterectomysalpingo-
oophorectomy.
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Abstract

Aim: To define the effect of clinicopathological characteristics of patients
with malign mesothelioma (MM) on overall survival.

Material and Method: Forty-one patients diagnosed with MM who
were treated at the medical oncology clinics between 2008 to 2020 were
assessed. Clinicopathological characteristics and overall survival (OS) of
patients, and treatment modalities analyzed.

Results: Forty-one patients were included in this study. The median age of
patients was 63.5. At a median follow-up of 16.7 (range:0.5-172.6) months,
78%(32) of patients died. Median OS was 17.6 months. 65.9% (27) of
patients had stage 3 and 29.3% (12) had stage 4 diseases when they were
diagnosed. Most of the patients were diagnosed at the advanced stage
(Stages 3-4) (95.2%). The median OS of patients diagnosed with epithelioid
histopathologic subtype was 32.4 months, with sarcomatoid subtype was
5.23 months and with biphasic subtype was 4.33 months. This difference
was statistically significant (p<0.001). When examined in terms of treatment
modalities, there was a statistically significant difference between OS's
(p=0.010). The median OS of patients treated with chemotherapy (14.4
months) was shorter than treated with radiotherapy and chemotherapy
(42.8 months), and with surgery and chemotherapy (21.4 months). In
Cox regression analysis, when sex, location, smoking, histopathological
subtype, and sidedness were taken together, the pathological subtype was
an independent risk factor on survival. The sarcomatoid subtype increased
death risk by 7.2 times compared to epithelioid (p=0.004), biphasic subtype
increased death risk by 8.1 times compared to epithelioid (p=0.004).

Conclusion: The etiology of MM is environmental exposure to asbestos
or erionite in Turkey. The prognosis of the epitheloid subtype was better
than sarcomatid and biphasic subtype. The prognosis of patients treated
with surgery or radiotherapy in combination with chemotherapy was more
favorable than those treated only with chemotherapy.

Keywords: Malign mesothelioma; overall survival;asbestos

Oz
Amag: Malign mezoteliyomali (MM) hastalarin klinikopatolojik ¢zelliklerinin
genel sagkalima etkisini tanimlamak.

Gereg ve Yontem: 2008-2020 yillari arasinda medikal onkoloji kliniklerinde
tedavi goéren MM tanili 41 hasta degerlendirildi. Hastalarin klinikopatolojik
ozellikleri ve genel sagkalimi (OS) ve tedavi yontemleri analiz edildi.

Bulgular: Bu calismaya 41 hasta dahil edildi. Hastalarin ortanca yasi 63,5
idi. 16.7 (aralik:0.5-172.6) aylik medyan takipte hastalarin %78'i (32) hayatini
kaybetti. Medyan genel sagkalim 17.6 aydi. Tani konuldugunda hastalarin
%65,9'u (27) evre 3 ve %29,3'U (12) evre 4 hastaligi vardi. Hastalarin coguna
ileri evrede (Evre 3-4) (%95.2) tani konuldu. Epiteloid histopatolojik alt tip tanisi
alan hastalarin medyan genel sagkalimi 32.4 ay, sarkomatoid olanlarin medyan
genel sagkalimi 5.23 ay, bifaziklerin medyan genel sagkalimi 4.33 ay idi. Bu fark
istatistiksel olarak anlamliydi (p<0,001). Tedavi acisindan bakildiginda genel
sagkalimlar arasinda istatistiksel olarak anlamli fark vardi (p=0.010). Kemoterapi
ile tedavi edilen hastalarin genel sagkalimi 14.4 ay , radyoterapi-kemoterapi
(42.8 ay) ve cerrahi-kemoterapiden (21.4 ay) olup daha kotlydu. Cox regresyon
analizinde cinsiyet, lokasyon, sigara kullanimi, histopatolojik alt tip ve lateralite
birlikte alindiginda patolojik alt tip sagkalima etki eden bagimsiz bir risk
faktorlydu. Sarkomatoid alt tipi, epiteloide gére 6lum riskini 7,2 kat (p=0,004),
bifazik alt tipi ise epiteloide gore 8,1 kat artirdi (p=0,004).

Sonug: MM etiyolojisi, Turkiye'de asbest veya erionite cevresel maruziyettir.
Epiteloid alt tipin prognozu sarkomatid ve bifazik alt tipten daha iyiydi.
Kemoterapi ile kombinasyon halinde cerrahi veya radyoterapi ile tedavi edilen
hastalarin prognozu, yalnizca kemoterapi ile tedavi edilenlere gore daha
olumluydu.

Anahtar Kelimeler: Malig mezotelioma, genel sagkalim, asbestos
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INTRODUCTION

Malignant mesothelioma (MM) is a tumor originating from
the pleural cavity, peritoneal cavity, tunica vaginalis, and
pericardial mesothelial cells; the prognosis is quite poor,
and the median overall survival (OS) is approximately 12
months."! 85% of MM originates from the pleura, 15%
from the peritoneum, and 1% from the tunica albuginea or
pericardium. In Turkey, 896 patients were diagnosed in 2020
and 707 people died.? MM is histopathologically divided
into 3 subgroups with different prognoses: epithelioid,
sarcomatoid, and biphasic.®! Asbestos-related MM is one
of the most common occupational diseases in Germany,
with an annual incidence of about 1000.” MM has different
incidences in Turkey according to geographical regions.
The most common region in Turkey is Cappadocia, where
erionite, a fibrous mineral from the zeolite group, typically
can be found in volcanic tuffs is common.”! Some properties
of erionite are similar to asbestos and the International
Agency for Research on Cancer has classified erionite as
a Group 1 carcinogen since it is known to cause cancer
in humans® In a study of 93 patients by Mutlu Dogan,
the median OS was 22.9 months and 62.3% of MM was
originated from the pleura.®™ In Turkey, especially in the
eastern and southeastern Anatolia regions, houses with soil
containing asbestos are painted white. In a study of 283
patients in Turkey, MM developed in every patient as a result
of environmental exposure from birth.”

In this study, we aimed to investigate the effects of
demographic characteristics, clinicopathological
characteristics, and treatment modalities on OS of MM
patients in the Antalya, Isparta, and Burdur regions.

MATERIAL AND METHOD

The current study enrolled patients diagnosed with MM at
Suleyman Demirel University Hospital, Turkey, and Antalya
Hospital of Health Sciences University, Turkey from 2008 to
2020. The ethics committees of Suleyman Demirel University
and Antalya Health Sciences University approved the study.
Because the investigation was retrospective, there was no
need for scientific research funding. Forty-eight patients
were identified, but seven were excluded from the study
because they dropped out of follow-up. Patients diagnosed
with MM who were treated at the medical oncology clinics
were assessed. All patients were over the age of 18, had
follow-up and treatment in our units, and had records
that we could access. Patients' age, clinicopathological
characteristics, asbestos exposure and smoking history,
treatment modalities, last polyclinic control, and death
dates were recorded retrospectively.

Statistical Analysis

Study data were analyzed using SPSS (Statistical Package for
the Social Sciences) 23.0 and MedCalc 20.110. Numeric data

are expressed as the median and interquartile range (IQR),
and frequent data are expressed as rates. A comparison of
the two groups with numeric data was performed using
the Mann-Whitney U test. Pearson’s chi-square and Fischer’s
exact tests were used to comparing the two groups with
categorical variables.

Overall comparisons of clinicopathological characteristics
and treatment modalities were performed using Kaplan-
Meier curves and median survival times. A comparison of
the two groups in the Kaplan-Meier analysis was carried out
using the log-rank test. Univariate Cox regression analyses
were used to establish hazard ratios with 95% confidence
intervals for each variable. The hypotheses were constructed
as two-tailed, and an alpha value of 0.05 was accepted as
significant.

RESULTS

Forty-one patients were included in this study. The median
age of patients was 63.5 (range:38-84). The demographic
and clinical characteristics are shown in Table 1.

Table 1. Demographics and clinical characteristics of patients

% (n) n %
Age, years (median, range) 63.5 38-84
Gender

Male 25 61

Female 16 39
Asbestos Exposure 40 97.6
Histopathology

Epitheloid 30 73.2

Sarcomatoid 7 17.1

Mixed 4 9.8
Tumor Localization

Plevna 30 73.2

Periton 10 244

Heart 1 24
Sidedness (pleural)

Left 12 40

Right 18 60
Smoking History

Yes 21 51.2

No 20 48.8
Symptom

Dyspnea 20 48.8

Chest pain 22 53.7

Cough 10 244

At a median follow-up of 16.7 (range:0.5-172.6) months,
78%(32) of patients died. Median overall survival was 17.6
(range: 9.3-25.8) months. 65.9%(27) of patients had stage 3
and 29.3% (12) stage 4 diseases when they were diagnosed.
The pathological characteristics of patients are shown in
Table 2.
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Table 2. Pathological characteristics of patients

n %

Stage

2 2 4.9

3 27 65.9

4 12 29.3
Treatment Modality

Chemotherapy 39 95.1

Radiotherapy 3 7.3

Surgery 8 19.5
Chemotherapy Lines

1 15 36.6

2 13 31.7

3 7 17.1

4 5 12.2
Chemotherapy

Platin-Pemetrexed 39 95.1

Platin Gemcitabine 1 24
Survival

Exitus 32 78

Alive 9 22

61% of the patients were male. The most common symptoms
at presentation were dyspnea and chest pain (73.2%) in malign
pleural mesothelioma, and abdominal pain and distension
(100%) in malign peritoneal mesothelioma. In 73.2%, the
disease originated from the pleura, 24.4% from the peritoneum,
and 2.4% from the heart. The most prevalent histological
subtypes were epitheloid (73.2%), sarcomatoid, and biphasic
(26.8%). Almost all patients received platin-pemetrexed
(95.1%). Most of the patients received one or two lines of
chemotherapy (68.3%). 40% of malign pleural mesothelioma
originate from the left side and 60% from the right side. About
half of the patients (48.8%) were non-smokers. Most of the
patients were treated with chemotherapy alone (68.3%). Most
of the patients were diagnosed at the advanced stage (Stages
3-4) (95.2%). Most patients had a history of asbestos exposure
(97.6%). Median OS was 17.6 months in males and 15.9 months
in females but the difference was not statistically significant
(p=0.32) (Figure 1).

Log Survival Function

—I1Survival Function
{— Censored

Log Survival

00 50,00 100,00 150,00 200,00

OSay
Figure 1. Median OS was 17.6(range: 9.3-25.8) months

Regarding the tumor origin, there was no statistically
significant difference in survival for malignant mesothelioma
between the lung, peritoneum, and heart (p=0.62). The
median overall survival in pleural mesothelioma was 17.57
months, while in peritoneal mesothelioma it was 159
months. There was no statistically significant difference
between the stages in terms of OS (p=0.27). However, as
the stage increases, the OS shortens. While the median
OS in stage 2 was 121.3 months, it was 18.9 (range: 5.9-29)
months in stage 3; and was 11.8 (range:5.9-17.7) months in
stage 4. The Median OS of smokers was longer (18.9 months)
than non-smokers (11.9 months) but it was not statistically
significant (p=0.70). The median OS of patients diagnosed
with epithelioid histopathologic subtype was 32.4 months,
while the median OS of those with sarcomatoid subtype
was 5.23 months, while the median OS of biphasic subtype
was 4.33 months (Figure 2). This difference was statistically
significant (p<0.001).
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Figure 2. Median OS in patients with epitheloid and sarcomatoid
histopathological subtypes was 32.4 and 4.3 months respectively. (p<0.001)

OS of patients with epitheloid subtype was longer than the
sarcomatoid and biphasic subtype. When examined in terms
of treatment modalities, there was a statistically significant
difference between OSs (p=0.010). The Median OS of patients
treated with chemotherapy (14.4 months) was worse than
with radiotherapy-chemotherapy (42.8 months) and with
surgery-chemotherapy (21.4 months) (Figure 3)
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Figure 3. The Median OS of patients who received chemotherapy was 14.4 vs.
21.4 months in patients who had surgery and received chemotherapy.
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There was no statistically significant difference in median
OS for the right and left sides (14.4 versus 17.6 months)
(p=0.736). In Cox regression analysis, when sex, location,
smoking, histopathological subtype, and sidedness were
taken together, only the pathological subtype was effective
on survival (Table 3). The sarcomatoid subtype increased
death risk by 7.2 times compared to epithelioid (p=0.004),
biphasic subtype increased death risk by 8.1 times compared
to epithelioid (p=0.004).

Table 3. Cox regression analysis of OS

os
Univariate
HR (95% ClI for HR) p
Sex 1.257 0.410 3.858 0.689
Sidedness 0.467 0,160 1.363 0.164
Histopathology 8.396 1.929 36.538 0.004
Smoking History 1.559 0.578 4.207 0.381
Treatment Modality 0,899 0.100 3.447 0.816

DISCUSSION

In Turkey's central Anatolia region, particularly in Cappadocia,
MM is an endemic disease. A collection of fibrous, hydrated
magnesium silicate crystals is known commercially as
asbestos. Long filaments of asbestos can be found in rock
and soil. Serpentine and amphibole are the two main
types. Chrysotile, a serpentine fiber that is considered
less carcinogenic, makes up around 95% of the asbestos
produced and used globally.®! The primary cause of MM
in developed countries is occupational asbestos exposure;
however, environmental exposure to asbestos-containing
soil painted buildings is the leading cause of asbestosis in
Turkey. Environmental exposure to erionite in Cappadocia
is the other cause in Turkey. Almost all of the patients in the
current study were living in the Mediterranean region of
Turkey and had been exposed to asbestos through house
painting. The median age of the patients was 63.5 and OS was
17.6 months. There was no statistically significant OS variance
in males and females. In a study of 367 patients with malign
pleural mesothelioma the OS in females was worse.” History
of asbestos exposure was present in 97.7% of our patients
and 62% in CALBG's study including 337 patients. However, in
contrast to our patients’ environmental exposure, most of this
exposure was occupational.l'” The OS of smokers was better
than non-smokers (18.9 vs.11.9 months), although it was not
statistically significant. This may be evidence that smoking
does not induce malignant mesothelioma. There was no
statistically significant OS difference for the origin of MM;
however, in CALBG's study, pleural MM had worse survival.
19 The stage of MM did not affect OS in the present study,
this is consistent with the study including 188 patients with
pleural MM.I' It was statistically significant that the OS in the
epitheloid histopathological subtype was better than in the
non-epitheloid subtype (32.4 vs. 4.3-5.2 months) consistent
with the results of the other studies.”'"'? Most of the patients

were treated with only chemotherapy because of the higher
stages at presentation. The OS of patients treated with
radiotherapy-chemotherapy or surgery-chemotherapy was
statistically significantly better than those treated with only
chemotherapy. In a study that included 367 patients, the OS
was better in patients treated with surgery-chemotherapy.”

CONCLUSION

The etiology of MM is environmental exposure to asbestos
or erionite in Turkey. The prognosis of the epitheloid subtype
was better than sarcomatid and biphasic subtype. The
prognosis of patients treated with surgery or radiotherapy
in combination with chemotherapy was more favorable than
those treated only with chemotherapy.
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Abstract

Aim: We aimed to evaluate whether serum Vitamin C levels
and oxidative stress index (OSI) can be used in the diagnosis
of Fibromyalgia Syndrome (FMS). Still there is no any
specific laboratory marker for diagnosis of FMS and it mainly
depends on clinical examination.

Material and Method: 53 female patients and 35 healthy
female controls were enrolled to our cross-sectional study.
VAS, BDI and FIQ were applied to the patients. Vitamin C
levels were measured by HPLC. Total Antioxidant Capacity
(TAC) and Total Oxidant Status (TOS) levels were determined
by Spectrophotometric Assay method.

Results: While vitamin C and TAC levels of FMS patients
were significantly lower than those of the controls, OSI was
significantly higher in patients (p= 0.004, p= 0.009 and p=
0.048, respectively). There was a moderate positive and
significant relationship between the tender points and FIQ,
(r=0.505; p <0.001). The diagnostic performance of Vitamin
C and TAC with ROC analysis were found: AUC=0.678, p=
0.003, AUC=0.639, p= 0.028 respectively.

Conclusion: Serum TAC and vitamin C levels decrease and
OSlincreases in FMS patients. It can be suggested that these
three parameters can be considered as an additional tool for
diagnosis of FMS.

Keywords: Fibromyalgia Syndrome, TAC, OSI, Vitamin C,
Chronical pain

Oz

Amagc: FMS tanisi icin spesifik bir laboratuvar belirteci yoktur
ve esas olarak klinik muayeneye baghdir. Serum C vitamini
dizeylerinin ve oksidatif stres indeksinin (OSI) Fibromiyalji
Sendromu  (FMS) tanisinda kullanilip  kullanilamayacagini

degerlendirmeyi amagladik.

Gereg¢ ve Yontem: Kesitsel calismamiza 53 kadin hasta ve
35 saghkh kadin kontrol dahil edildi. Hastalara VAS, BDI ve
FIQ uygulandi. C vitamini seviyeleri HPLC ile 6lculdd. Toplam
Antioksidan Kapasitesi (TAC) ve Toplam Oksidan Durumu (TOS)

seviyeleri Spektrofotometrik yontemle belirlendi.

Bulgular: FMS hastalarinin vitamin C ve TAC duzeyleri
kontrollere gére anlamli olarak disik iken, hastalarda OSI
anlamli olarak daha yuksekti (sirasiyla p= 0,004, p= 0,009 ve p=
0,048). Hassas noktalar ile FIQ arasinda orta diizeyde pozitif ve
anlamli bir iliski vardi (r=0,505; p <0,001). ROC analizi ile Vitamin
C ve TAC'nin tanisal performansi sirasityla AUC=0,678, p= 0,003
ve AUC=0,639, p= 0,028 olarak bulundui.

Sonug: FMS hastalarinda serum TAC ve vitamin C seviyeleri
dismekte ve OSI artmaktadir. Bu (i parametrenin FMS tanisi

icin ek bir ara¢ olarak distnUlebilecegi dnerilebilir.

Anahtar Kelimeler: Fibromiyalji Sendromu, TAC, OSI, C
Vitamini, Kronik Agri
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INTRODUCTION

Ethiopathogenesis and pathophysiology of Fibromyalgia
Syndrome (FMS), still could not be defined clearly, but
many mechanisms such as immunological, neurohormonal,
psychological, environmental factors, genetic predisposition
and oxidative stress are thought to play a role™? In FMS
patients, reactive oxygen species (ROS) are produced by both
plasma lipid peroxidation (LP) and protein carbonylation (PC)
in high amounts® Elevated oxidative stress and oxygenation
abnormalities may cause some changes in muscle structure
and metabolism of the patients. Abnormal oxygenation in the
trigger point areas has been reported to be able to induce
irregular processing of pain by the central nervous system.
Since nervous and muscle tissues are particularly prone to
damage with free radicals, oxidative stress and dysfunction of
mitochondria have been blamed in FMS-related complaints
by some authors It is thought that there are potent
connections between oxidative stress and frequently seen
symptoms of FMS such as; chronic widespread pain (CWP),
sleep disturbances, restlessness, major depression, and
fatigue.>®

However, there are not enough studies researching whether
daily dietary replacement of antioxidant vitamins, especially
vitamin C, reduces the oxidative stress that occurs in FMS
and improves the most commonly seen complaints. In
addition, since there are no precise laboratory parameters,
the diagnosis of this disease generally depends on clinical
symptoms and some self-reported tools by patients. Although
it is a known fact that oxidative stress generally increases in
almost all inflammatory diseases, it is the hypothesis of this
study that monitoring of serum vit C, TAC and OSI levels
together in the course of FMS can be used as an additional
tool in the diagnosis of the disease, and treatment of vitamin
C deficiency may improve the prognosis of the disease.

The aim of this study is to investigate the diagnostic and
prognostic roles of serum vitamin C, TAC and OSl levels in FMS
patients.

MATERIAL AND METHOD

Patient Selection

This study is a cross-sectional study. Since FMS is known
as females’ disease we constituted our all participants of
patient and control groups from females. Before the study
we estimated our sample size of totally 88 participants, 53 of
whom were in the patient group and 35 were in the control
group, with 80% power, 5% margin of error and 0.55 effect
size. We took approval of the local ethics committee of our
University. In our study, , 53 female patients, whose vitamin
C, TAC and TOS levels were not previously known, applied
to the Physical Therapy and Rehabilitation Outpatient Clinic
in 2018 and diagnosed according to the 2010 American
Rheumatology College (ACR) diagnosis criteria were included
in the study based only on their dignosis of FMS by the same

physician to prevent bias. Likewise, the 35 healthy female
volunteers from our hospital staff paired in terms of age and
body mass index who were not previously known for their
vitamin C, TAC and TOS levels, were randomly enrolled to the
study as control group. Their vitamin C, TAC and TOS levels
of both patient and control groups were not measured until
all samples were collected. The demographic data, height
and body weight measurements of the individuals were
processed in the "Data Registration Form". After taking a
detailed medical history, severity of pain of the FMS patients
was self reported by patients with international and Turkish
validations and reliabilities has been made tools; the Visual
Analogue Scale (VAS), Beck Depression Inventory (BDI)
and Fibromyalgia Impact Questionnaire (FIQ) ® without
any intervention by researchers. TPNs of all patients were
determined manually by a single physician by using finger
pressure method.

BDI is a 21-item questionnaire evaluating the presence and
severity of depression. The validity and reliability of BDI
in Turkish population were assessed by Hisli et al® The
more severe depression is indicated with higher scores (0-9
points: minimum depression; 10-18 points: slight depression;
19-29 points: moderate depression; 30-63 points: severe
depression).

FIQ is a 10-item evaluation tool measuring the status,
prognosis, and outcomes of FMS patients. The validity
and reliability of FIQ in Turkish population were assessed
by Sarmer et al.' The total score ranges from 0 to 100,
with a higher score indicating a greater effect of FMS on
functionality.

Our exclusion criteria were pregnancy, breastfeeding, having
chronic inflammatory, systemic or metabolic disease (such
as diabetes mellitus, hypertension, cancer, ischemic heart
disease), susceptibility to thrombotic or bleeding disorders,
and body mass index =35 kg/m? as well as taking medications
like anticoagulant, corticosteroid and vitamin supplements.
Alcohol users and smokers were excluded. Informed consent
form was obtained from those who accepted to participate in
the study. The study was carried out in accordance with the
2008 Helsinki declaration.

Biochemical Analysis

After atleast eight hours of fasting, morning bloods were taken
from both groups for routine examination and centrifuged for
10 minutes at 3500 rpm after 30 minutes resting of samples.
The serum was immediately separated and placed in small
volume tubes and stored at -80°C until the working day. After
the collection of samples of all participants was completed, all
samples were studied by the same researchers at one session.

TAC and TOS Measurement

TAC and TOS measurements were made by
spectrophotometric method using TAC Assay Kit (Rel Assay
Diagnostics, Gaziantep, Turkey) and TOS Assay Kit (Rel Assay
Diagnostics, Gaziantep, Turkey). Cobas ¢ 501 module of the
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Cobas 6000 (Roche, Basel, Switzerland) autonalizer was used
in the measurement.

Calculation of OSI

Oxidative Stress Index (OSI) is the percentage ratio of TOS to
TAC level. The degree of oxidative stress is indicated by OSI
and is calculated by the following formula:

OSlI (optional unit)=TOS (umolH202 equivalent/l)/TAC
(umol Trolox equivalent/I.)

Serum Vitamin C levels measurement

Vit C serum levels were measured by High Performance Liquid
Cromotography (HPLC). Chromatographic determinations
were made at 253 nm length with Agilent 1100 HPLC-UV
(Agilent Technologies, Palo Alto, California) equipped with
1100 series pump and UV-VIS detector. Injection volume was
set to 30 pL. Internal standard and precipitation reagent were
used. Stainless steel, Phenomenex, Luna C18 100A 150x4.6 mm
5um (Production location: California, USA) column was used at
room temperature (20-25°C).

Statistical Analysis

G*Power 3.1.9 ' was used to determine an adequate sample
size, Based on the research of Claus et al'?, the effect size
was determined as d=0.55. With 80% power and 0.05 alpha,
the minimum sample size to be included in the study was
calculated as n=88: a control group of n=35 and a patient
group of n=53. Data were expressed as meanzstandard
deviation or median, 25" percentile-75™" percentile, frequency
and percentage. Independent sample t test was used to
compare continuous normal data between groups. Mann
Whitney U test was used to compare continuous non-normal
data between groups. Categorical variables were expressed
as numerical or percentage. Pearson or spearman correlation
coefficient were used for correlation between variables.
Receiver operating characteristic (ROC) analysis was used to
evaluate the diagnostic performance of niacin and DA in FMS. P
values were considered statistically significant when calculated
less than 0.05.The analyzes were performed using SPSS 19 (IBM
SPSS Statistics 19, SPSS inc., An IBM Co., Somers, NY).

RESULTS

Mean age of patients and healthy controls were 38.34+5.5 and
36.72+5.19 respectively. Body Mass Indexes (BMI) of patients
and controls were 29.35+5.01 and 27.82+4.33 respectively.
There was no significant difference between patient and
control groups in terms of age and Body Mass Index values
(p=0.17 and p=0.14 respectively). FMS patient group mean
Vit C values [0.40 mg/dl (0.14-0.66 mg/dl)] were determined
to be significantly lower than those of controls [0.56 mg/dI
(0.30-0.82 mg/dl) (p: 0.004)]. Similarly, mean TAC values of the
patient group [0.84mmol/L (0.69-0.99)] were figured out to be
significantly lower than those of controls [0.95 mmol/L (0.71-
1.19) (p: 0.009)]. For OSI, patient group mean values [1.16 (0.88-
1.44)] were significantly lower than control group values [1.03

(0.87-1.29)] (p: 0.048) and distribution of variables by groups
were shown in Table 1.

FMS patients self reported considerably high scores of VAS;
7.88+1.84 (0-10), FIQ; 65.12+12.7 (0-100) and TPN; 13.46+2.7
(0-18) and a moderate score of BDI; 23.34+10.3 (0-63).
Distribution of quantitative variables of FMS Patients were
shown in Table 2.

Table 1. Distribution of variables by groups

Variables FMS P(a;i:;;)Group Con::;l;;l;oup p

Age (Years) 38.34+£5.5 36.72+£5.19 0.17*
BMI(kg/m?) 29.35+£5.01 27.82+4.33 0.14*
TOS 9.7£1.97 9.3+£1.71 0.333
TAC 0.84+0.15 0.95+0.24 0.009
oSl 1.16+0.28 1.034£0.26 0.048
Vit C 0.40+0.26 0.56+0.26 0.004

Values are presented as median (25%-75%) percentiles *Independent samples t test was used. **:
Mann Whitney U test was used. BMI: Body Mass Index, DA: Dopamine, kg/m?2: kilogram/square metre,
ng/mL: nanogram/mililitre, nmol/L:nanomol/Litre.

Table 2. Distribution of quantitative variables of FMS Patients

Variables Mean=SD (n=53) Minimum Maximum
VAS 7.88+1.84 0 10
TPN 13.46+2.7 0 18
BDI 23.34+10.3 0 63
FIQ 65.12+12.7 0 100

Values are presented as Mean+SD, BMI: Body Mass Index, VAS: Visual Analogue Scale, TPN: Tender
Point Numbers, BDI: Beck Depression Inventory, FIQ: Fibromyalgia Impact Questionnaire.

In patient group, correlation analysis between FIQ and
TPN levels gave a moderate positive correlation (r=0.505; p
<0.001). Bivariate correlation of quantitative variables are
shown in Table 3.

Table 3. Bivariate correlation of quantitative variables

Tender point FIQ osi TAC
1 0,505* -0,084 0,237
Tender Point
<0,001 0,560 0,098
0,505* 1 -0,191 -0,007
FIQ
p <0,001 0,190 0,962
) r -0,084 -0,191 1 -0,130
oSl
p 0,560 0,190 0,234
r 0,237 -0,007 -0,130 1
TAC
p 0,098 0,962 0,234
r 0,143 0,246 0,148 0,105
VitC
P 0,322 0,088 0,182 0,334

Pearson correlation coefficient was used. *: 0,05 significance level

When we evaluate the diagnostic performance of VitC and
TAC by ROC analysis, cutoff values of <0.350 and <0.924 were
found respectively. ROC analysis and their curves of TAC and
Vit C are seen in Table 4 and Figure 1 respectively.
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Table 4. The ROC analysis of Vit C and TAC

Variable Cutoff AUC Sensitivity Specifity PPV NPV p
Vit C <=0.350 0.678 0.528 0.788  0.790 0.525 0.003
TAC <=0.924 0.639 0.774 0.486 0.695 0.586 0.028

AUC: Area under curve; Se: Sensitivity; Sp: Specifity; PPV: Positive predictive value; NPV: Negative
predictive value, kg/m2 kilogram/square metre, ng/mL: nanogram/mililitre, nmol/L:nanomol/Litre.
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Figure 1: ROC Analysis of TAS, and Vit C

DISCUSSION

In our study serum TAC and vitamin C levels were found
to be low and OSI was high indicating that FMS is an over-
oxidative state that is not adequately met by antioxidants
for various reasons. In line our results there have been
some studies. Bengtsson et al.'® assessed metabolism of
oxidation in FMS patients and determined that levels of
adenosine monophosphatase and creatinine increased
while adenosine diphosphatase and creatinine phosphate
levels decreased. Bagis et al.'* defined that the levels of
plasma lipid preoxidaation (LP) of active FMS patients were
much more than controls. Lately published article showed
that plasma TAC level of FMS patients is significantly lower
than those of control group. In FMS patients, increased
TOS and OSI have been reported by Neyal et al." Acute
phase reactants like WBC, CRP, ESR etc. are main markers
that can help diagnose and determine the effectiveness
of medical treatment of inflammatory conditions. In blood
mononuclear cells (BMCs), bioenergetic status, oxidative
stress and their connection with headache symptom in
FMS were studied by Cordero et al.'® In addition, they
evaluated the effects of oral coenzyme Q10 (CoQ10)
supplementation on biochemical markers and clinical

recovery. They found a decrease in CoQ10, catalase and
ATP levels in FMS patients compared to normal controls
(P <0.05 and P <0.001, respectively). In FMS patients, it
was found higher levels of LPO in BMCs than controls (P
<0.001). Significant negative correlations were observed
between CoQ10 or catalase levels and headache symptoms
in BMCs (r=20.59, P <0.05; r=20.68, P <0.05, respectively). In
addition, there was a significant positive correlation of LP
levels with headache impact test (HIT-6) (r=0.33, P <0.05).
Supplementation of oral CoQ10 corrected biochemical
parameters and caused significant improvement in clinical
and headache symptoms (P <0.001). Bozkurt et al.'"”! also
investigated oxidative stress and prolidase enzyme activity
in FMS patients considering body mass index (BMI), serum
TAC or paraoxonase-1 (PON-1) levels and did not find any
difference comparing to the controls. However, regarding
TOS and OSI with high serum prolidase activity there was a
clear difference between FMS patients and controls. Serum
TOS, OSI, VAS and fatigue scores were positively related
with serum prolidase activity. In our study, in accordance
with the existing literature, TAC levels were discovered
to be significantly lower in the patients compared to the
controls (p: 0.009). In parallel, OSI was significantly higher in
the patient group than those of controls (p: 0.048). Cordero
et al."® found that in FMS pathophysiology inflammation
has a role and that is caused by unmet oxidative stress and
mitochondria dysfunction. Another study showed that the
levels of pro-inflammatory cytokines increased in serum
and biopsy specimens of FMS patients. Between plasma
LP, total FIQ score and VAS for clinical symptoms in FMS
patients a positive correlation was identified. In contrast to
the above mentioned studies, Bozkurt et al.'"”! showed that
the acute phase reactants levels did not differ between
FMS patients and controls.

In our study, there is a moderate, positive and significant
correlation between the tender point numbers and FIQ,
which is compatible with the previous studies (r=0.505;
p <0.001). In their study, Eisinger et al.'® although protein
peroxidation could be demonstrated in patients with FMS,
they could not show a difference in LP and MDA levels
between patients and controls. Although Fassbender and
Wegner' stated that local hypoxia of muscles causes tender
points of muscle. Lund et al.?” stated that abnormal oxygen
pressure is seen on the surface of the muscle above the
trigger points. In the study of Naziroglu et al.?" LP levels in
plasma and erythrocytes were found to be lower in patients
comparing controls, while LP levels in vitamin C and E
(VCE) and exercise groups were lower than baseline levels
after 12 weeks. Plasma concentrations of vitamins A, E and
reduced glutathione were lower in patients compared to
the controls. VCE and exercise increase their concentrations.
In erythrocytes, VCE supplementation with or without
exercise increases glutathione peroxidase activity. In all
groups, treatment can't change B-carotene concentrations.
However treatment has the measured effects on anti-
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oxidative mechanisms, FMS symptoms did not improve.
FMS-induced oxidative stress can be prevented by exercise
and VCE by up-regulation of an antioxidant redox system.
They concluded that the combination of protective effects
of VCE with exercise was greater than just exercise.

In our study, Vit C levels were measured to be significantly
lower in the patient group (p: 0.004). Joustra et al.?? in
their study, compared patients in chronic fatigue syndrome
(QMS) and FMS with controls, to examine the relationship
between mineral, vitamin levels and clinical manifestations,
including the severity of symptoms, life quality, and the
results of supplementation on clinical findings. It has
been searched in EMBASE, PubMed, PsycINFO and Web of
Knowledge databases. Patients in the articles published
from 1990 for FMS to 1 March 2017 were evaluated.
Articles are included in the study if one or more vitamin
or mineral states are given or if a supplemantation with
minerals or vitamins has been made. Circulating vitamin
E concentrations were lesser in patients than in controls
(aggregated standard mean difference (SMD):-1.57, 95%
Cl: -3.09, -0.05; p=.042). But there was no difference when
limiting the analysis to the high quality scores subgroup.
There was no any repeatedly or continuously connection
between clinical parameters and minerals or vitamins.
Also, randomized controlled trial (RCT) tests including
these mineral and/or vitamins supplements did not give
improvement of clinical symptoms.

Our study has some limitations; the diarrhea causing Vitamin
C deficiency could not be ruled out. TPN measurements
were could be performed with algometer instead of manual
finger pressure method. TAC levels could only be measured
in serum, but they could also be measured in CSF and urine
samples. Since our studyis cross-sectional, it could not say
anything aboutthe effects replacement of deficient vitamin.

In our study, Vit C and TAC distinguished patients and controls
with 0.350 mg/dl cutoff value 52.8% sensitivity and 78.8%
specificity and 0.924 mmol/L cutoff value 77.4% sensitivity
and 48.6% specificity, respectively.

CONCLUSION

The results of this study showed us that serum vit C and
TAC levels decreased and OSI increased in FMS patients
compared to controls. Oxidative stress is included in FMS
pathophysiology causing pain in muscle, stiffness and
tenderness in tendons and joints. The absence of specific
anatomical, histological or molecular markers of the disease
makes diagnosis difficult. It was thought that decrease of
TAC levels and increase of OSI may be due to insufficient vit
C intake. It can be suggested that these three parameters
can be considered as an additional tool for diagnosis of FMS.
It is believed that monitoring of serum vit C, TAC and OSI
levels in FMS patients and treatment for this will improve the
prognosis of the disease.
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Abstract

Aim: The current study investigated the effects of artemisinin on the heart
and lung tissue against pentylenetetrazol-induced seizures in mice. For this
purpose, malondialdehyde (MDA), advanced oxidation protein products
(AOPP), Catalase (CAT), glutathione (GSH), and glutathione peroxidase
(GSH-Px) levels were evaluated in both tissue homogenates.

Material and Method: Swiss albino male mice (h=42) were used in
the experiment. Animals were divided into six groups: Control (C),
pentylenetetrazol (PTZ), valproate 100 mg/kg (VPA), artemisinin 30 mg/kg
(ARS), + PTZ, ARS 60 mg/kg+PTZ, and ARS 120 mg/kg+PTZ. On the 26th day
of the experiment, the mice were sacrificed and the samples were kept at
-80 0OC for biochemical analysis.

Results: There were significant differences in the five biochemical
parameters analyzed in heart and lung tissues. Heart and lung MDA
levels of the PTZ group were significantly higher than the C and ARS-60
groups (p<0.05). Likewise, heart AOPP levels decreased significantly in
the VPA and ARS-60 groups compared to the PTZ group (p<0.05). There
was no significant difference between the groups regarding lung AOPP
levels (p>0.05). Heart CAT and GSH levels decreased in the PTZ group
compared to the other groups. However, regarding lung CAT levels, the
PTZ group had the highest value compared to the other groups, while it
had the lowest value in terms of GSH level. The GSH-Px level did not differ
significantly between the groups in heart tissue (p>0.05). The lung GSH-Px
level significantly increased in the ARS-30 group when compared to the PTZ
group (p<0.05).

Conclusion: The findings suggest that ARS treatment can inhibit PTZ-
induced oxidative stress in peripheral tissues and ARS may provide
improvements in decreased antioxidant enzymes and contribute to the
antioxidant defense system.

Keywords: Artemisinin, pentylenetetrazol, oxidative stress, antioxidant,
heart, lung

Oz

Amag: Mevcut ¢alisma, farelerde pentilentetrazol indiklenen nébetlere karsi
artemisinin'in kalp ve akciger dokusundaki etkileri arastinimistir. Bu amacla
her iki doku homojenatinda malondialdehit (MDA), ileri oksidasyon protein

UrUnleri (AOPP), Katalaz (KAT), glutatyon (GSH) ve glutatyon peroksidaz (GSH-
Px) duzeyleri degerlendirilmistir.

Gere¢ ve Yontem: Deneyde Swiss albino erkek fareler (n=42) kullanild.
Hayvanlar Kontrol (C), pentilenetetrazol 35 mg/kg (PTZ) , valproat 100 mg/
kg (VPA), artemisinin 30 mg/kg (ARS),+ PTZ, ARS 60 mg/kg+PTZ, ARS 120 mg/
kg+PTZ olmak Uzere alti gruba ayrildi. Deneyin 26. glininde farelrer sakrifiye
edilerek, biyokimyasal analizler icin numuneler -80 0C'de muhafaza edildi.

Bulgular: Kalp ve akciger dokularinda analiz edilen bes biyokimyasal
parametrede anlamli farklar vardi. PTZ grubunun, Kalp ve akciger MDA
duzeyleri C ve ARS-60 grubuna gore anlamli olarak yuksek bulundu (p<0.05).
PTZ grubunun, Kalp ve akciger MDA duzeyleri C ve ARS-60 grubuna gore
anlamli olarak yiksek bulundu. Ayni sekilde kalp'te AOPP dizeyleri VPA ve
ARS-60 gruplarinda anlamli bir azalis sergilerken (p<0.05). ak¢igerde ise
gruplar arasinda anlamli bir fark yoktu (p>0.05). PTZ grubunun kalp'te CAT ve
GSH duzeyleri diger gruplara gore azalirken, akcigerde CAT dizeyi artigl, GSH
duizeyininde azaldigi bulundu. Kalp dokusundaki GSH-Px diizeyinde gruplar
arasinda anlamli bir fark bulunmadi (p>0.05). GSH-Px dizeyi, akcigerde sadece
ARS-30 grubunda analmli artis gostermistir (p<0.05).

Sonug: Sonug olarak, PTZ uygulanan farelerde olusan nobetlerin periferal
dokularda oksidatif strese neden olur. ARS 6n tedavisi PTZ kaynakli periferik
dokularda olusabilecek oksidatif stresi inhibe edebilir. Ayrica ARS azalan
antioksidan enzimler tzerinde iyilesmeler saglayabilir ve antioksidan savunma
sistemine katkida bulunabilir.

Anahtar Kelimeler: Artemisinin, pentilentetrazol, oksidatif stres, antioksidan,
kalp, akciger
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INTRODUCTION

Epilepsy is one of the neurological diseases that may
affect society. It is a type of disease characterized by
recurrent seizures. It is idiopathic because its mechanism
is not fully understood." Researchers have suggested
that epilepsy may occur due to brain damage, infections,
stroke, and congenital anomalies.? In recent studies, it
has been reported that damage to the brain and other
organs of the body caused by oxidative stress will trigger
epileptic seizures and play a role in the pathogenesis of
epilepsy. Oxidative stress is the formation of tissue damage
by the degeneration of cells by lipid peroxidation and
Advanced oxidation protein products (AOPP) resulting
from the excessive production of free radicals. As a
result, malondialdehyde (MDA), the end product of lipid
peroxidation, increases, which causes a decrease in the
levels of antioxidants such as catalase (CAT), glutathione
(GSH), and glutathione peroxidase (GSH-PX).1-!

Pentylenetetrazol (PTZ) is an agent used as a respiratory
and circulatory system stimulant. This agent, which was
used to treat mental disorders in the past, was later
banned because it had side effects such as uncontrollable
convulsions. The mechanism by which PTZ causes these
convulsions is still not understood. However, it is used
to create convulsions in experimental epilepsy models
because it creates seizures similar to those in epilepsy.

It has been reported that epilepsy may affect the
cardiovascular system and cause extensive ischemia.
Mortality due to epileptic seizures is associated with cardiac
arrhythmia and sudden cardiac arrest. In addition, edema
in the lungs, congestion, and bleeding in the alveoli have
been reported as the cause of sudden death in epilepsy.”

Valproate (VPA) is one of the antiepileptic drugs used to
treat epilepsy. This drug, which has widespread clinical
use, is experimentally used as an anticonvulsant agent in
epilepsy models. Although the antiepileptic mechanism of
action of VPA is not fully known, it has been reported that it
acts by modulating sodium channels.®

Artemisinin (ARS) is a compound found in the plant
Artemisia annua, which grows in the Asian continent. This
compound is widely used to treat malaria. Itis also reported
that ARS has antioxidant, anticancer, antimicrobial, and
anti-inflammatory activity.*'" In addition, the antioxidant
capacity of ARS was evaluated in vitro by the 2,2-Diphenyl-
1-picrylhydrazyl hydrate (DPPH) method and it was
found that it has free radical scavenging activity.'” ARS
suppresses oxidative stress due to epileptic seizures in
the PTZ-Kindling model and exhibits antioxidant and
antiapoptotic effects.'”? ARS derivatives have been
reported to antagonize N-methyl-D-aspartate (NMDA)
receptors. Activation of the NMDA receptor has been
found to increase oxidative stress in neurons. In addition,
inhibition of the NMDA receptor showed a reducing effect

on oxidative stress parameters. Thus, the above-mentioned
mechanism of action of ARS was considered in the current
study, and the effects of ARS against oxidative stress in the
circulatory and respiratory system organs due to epileptic
seizures were examined.l'>'#

In light of the information provided above, in this study, we
focused on the effects of ARS pretreatment on the heart
and lung tissue against oxidative stress that may occur due
to PTZ. We evaluated these effects regarding MDA, CAT,
GSH, GSH-Px, and AOPP.

MATERIAL AND METHOD

Ethical Declaration

This study was conducted after obtaining ethical approval
of the local ethics committee of Van Yuzuncu Yil University
(decision date 28.07.2022 and numbered 13).

Animals and Experimental Desing

Swiss albino male mice, two months old and weighing
20-25 g, were used in this study. Animals were housed in
standard plastic cages and acclimated to 12-hour light, and
12-hour dark cycles at room temperature. All animals were
fed with tap water and pellet chow.

Animals (Group 1; C/saline, Group 2; PTZ (35 mg/kg)+PTZ,
Group 3; VPA (100 mg/kg)+PTZ, Group 4; ARS (30 mg/
kg)+PTZ, Group 5 ARS (60 mg/kg)+PTZ, and Group 6; ARS
(120 mg/kg)+PTZ) were divided into six groups. After
completion of the experiment, all animals were sacrificed.
Heart and lung tissues were taken and kept at -80°C for this
study.

PTZ-Kindling Model

PTZ-Kindling is a chronic epileptic condition that causes
convulsions in animals at repeated doses. The PTZ-Kindling
method was applied with minor modifications, inspired by
a previous study.™ PTZ (35 mg/kg) sub-convulsive dose
was administered intraperitoneally to Test groups (Groups
2,3,4,5,and 6) every other day. Mice received 11 injections
up to day 24 of the experiment. Doses of VPA (100 mg/kg)
and ARS (30, 60, and 120 mg/kg) were administered before
PTZ. Mice were administered a PTZ-threatening (75 mg/kg)
dose on the last day of the experiment (day 26).1"

Preparation of Homogenates of Mouse Heart and Lung
Tissues

Heart and kidney tissues were homogenized by placing
them in phosphate buffer saline with pH 7.4. It was then
centrifuged at 10,000 rpm for 20 minutes. The resulting
supernatant was stored at -80°C.

Biochemical Analysis

Heart and lung tissue MDA levels,"® CAT activity,"” GSH
levels,'® GSH-Px[' and AOPP level® were measured
spectrophotometrically.
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RESULTS

MDA levels were measured in the heart and lung tissue of
the mice. According to the results, there was a significant
increase in heart tissue in the PTZ group compared to
the C, VPA, and ARS-60 groups (p<0.05). Given the MDA
levels in the lung tissue homogenate, ARS-30 and ARS- 60
groups decreased MDA levels compared to the PTZ group
(p<0.05). In both tissues, the ARS-120 group did not show
a significant decrease compared to the PTZ group (p>0.05).
While the VPA group decreased the MDA level in the heart
tissue, it did not show a significant decrease in the lung
tissue. Heart and lung tissue MDA levels are shown in
Figure 1.

=3 MDA = MDA

nmol / gr tissue
»
nmol | gr tissue

Heart

=3 AOPP =3 AOPP

pmol / gr tissue
pmol / gr tissue

Heart

= GAT

Ul gr tissue
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Figure 1. Comparison of the values of parameters measured in Heart
and Lung homogenates. *Different letters in the same column represent
statistical significance (p<0.05). Values are shown as mean + SD. n = 7 animals
per group. PTZ: pentylenetetrazol, VPA: Valproate, ARS: Artemisinin, MDA:
Malondialdehyde, CAT: Catalase, GSH: Glutathione, GSH-Px: Glutathione
peroxidase, AOPP: Advanced oxidation protein products.

AOPP levels in heart and lung homogenates were
demonstrated in Figure 1. In heart tissue homogenate, PTZ
administration caused an increase in AOPP levels in the
groups. However, when group C was compared with other
groups, there was no significant difference (p>0.05). In
addition, the VPA and ARS-60 groups showed a significant
decrease compared to the PTZ group (p<0.05). When the
lung tissue was examined, no significant difference was found
between all groups (p>0.05).

CAT levels were also measured in the heart. C, VPA, and ARS-
120 groups increased compared to the PTZ group (p<0.05).
CAT levels did not increase significantly in the ARS-30 and
ARS-60 groups compared to the C and PTZ groups (p>0.05).
There was no significant difference between the groups in
CAT levels in lung tissue (p>0.05). However, the CAT level of
the ARS-30 group was lower than the other groups (Figure 1).

GSH levels are shown in Figure 1. GSH values of the PTZ group
decreased in heart and lung tissue due to seizures due to
PTZ. Cand ARS-120 groups showed a significant increase in
heart tissue compared to the PTZ group (p<0.05). In addition,
lung homogenate showed an increase in C, VPA, and ARS-60
groups compared to the PZT group (p<0.05).

GSH-Px levels did not show a significant increase in heart
tissue (p>0.05). The findings showed PTZ group C decreased
compared to the control group. C and ARS-30 groups
increased in the lung compared to the PTZ group (p<0.05).
There was no significant difference between the other groups
regarding GSH-Px level (p>0.05, Figure 1).

DISCUSSION

Seizures in epilepsy may cause stress on the organs of the
circulatory system (Heart and Lung).?" In addition, these
seizures cause respiratory disorders, and lung damage and
affect oxygen delivery to peripheral organs. This may bring
about oxidative stress and cellular damage in tissues.’?2?
In this study, epileptic seizures were induced by PTZ. We
examined the effects of ARS pretreatment on oxidative stress
parameters and antioxidant enzymes that may develop due
to seizures in heart and lung tissue. Results of the current
study showed that low and medium doses of ARS were more
effective on biochemical parameters than the PTZ group. The
high dose of ARS was ineffective. This limits the therapeutic
dose range of ARS. In addition, the medium dose of ARS
suppressed oxidative stress markers in heart and lung tissue
and was better at regulating antioxidant enzymes than VPA.
NMDA receptors are known for their function in neurons and
their role in the pathophysiology of epilepsy.'*?% However,
studies on its presence in the lung and other tissues are
limited. A recent study identified lung smooth muscle cell
types that express NMDA receptors. These cells have been
reported to cause constrictions in the airway by activating the
NMDA receptor.?*?1 ARS has an antagonistic effect on NMDA
receptors. It has also been reported that the blockade of the
NMDA receptor prevents oxidative stress.'>' Therefore, ARS
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suggests that its effects on oxidative stress on lung and heart
tissue may be due to its suppression of NMDA receptors and
antioxidant capacity.

Lipid peroxidation, which occurs together with oxidative
stress, causes the formation of MDA. It is toxic to cells and
causes tissue damage.?® Previous studies have reported that
PTZ administration triggers lipid peroxidation in the organism
and increases MDA.?281 ARS medium dose was more effective
than the PTZ group in terms of MDA level in heart tissue.
Likewise, low and medium doses of ARS showed efficacy by
reducing the MDA level in the lung tissue. A high dose of ARS
was not effective in both tissues. While VPA decreased MDA
in heart tissue, it did not make a significant difference in the
lung compared to the PTZ group. ARS and its derivatives are
reported to act by inhibiting inflammation and oxidative
stress in respiratory tract disorders.® In a study with ARS
derivatives, they found that it prevented acute lung damage
and inhibited MDA levels.”? It has been reported that ARSs
suppress MDA levels in Renal Ischemia Reperfusion-Induced
Lung Inflammation.B In addition, it has been reported that
it reduces MDA levels by suppressing oxidative stress in ARS
diabetic nephropathy rats and provides a renal protective
effect.® It has been determined that ARS can scavenge free
radicals and therefore may have antioxidant activities.'? In
this study, the effects of ARS on MDA levels in respiratory and
circulatory system organs suggests that ARS may be related
to its antioxidant capacity and inhibitory effects on oxidative
stress.

AOPPs are biomarkers of tissue damage and inflammation
that may occur due to oxidative stress. Oxidation proteins
play a role in the pathophysiology of many diseases by
triggering oxidative stress.'33% AOPPs show a similar
correlation with an increase as does MDA, the end product of
lipid peroxidation.B? Our study model is unique for assessing
heart and lung tissue AOPP levels. Findings, PTZ has been
reported to increase AOPP levels in peripheral organs.’333
PTZ increased the level of AOPP in heart tissue, but did not
make a significant difference in the lung. In heart tissue, the
VPA and ARS-60 groups reduced AOPP relative to both the C
and PTZ groups. The antioxidant activity of ARS is known.'” In
addition, the protective efficacy of ARS against cardiac toxicity
has been reported in previous studies.** The results of AOPP
in heart tissue suggest that ARS may have a suppressive effect
on oxidation proteins, possibly with a mechanism of action
similar to the studies mentioned above.

Antioxidants play an important role in scavenging free radicals
in the body. CAT, GSH, and GSH-PX are the main antioxidants
that protect the defense system of the organism.=> CAT is one
of the antioxidant defense systems that protect the organism
from the harmful effects of hydrogen peroxide.*® It has been
reported in previous studies that PTZ reduces CAT levels.B73®
In this study, it was observed that there was a decrease in the
groups treated with PTZ compared to the control group, and
it was determined that ART treatment increased the CAT level

in the heart tissue in a dose-dependent manner. This shows
that ART can contribute to the antioxidant defense system
and has the potential to prevent PTZ-induced oxidative
stress. The body's impaired antioxidant defense system can
cause oxidative stress. In addition, disruption of this defense
system may trigger epileptic seizures. As a result, it can
contribute to lung degeneration and dysfunction.?'*? In our
study, CAT levels in the PTZ group in the lung tissue increased
significantly compared to the control and treatment groups.
The findings of our study are compatible with the literature.
21 This situation shows the increase of excessive free radicals
originating from PTZ, which suggests the protection reflex
by increasing the enzymes such as CAT in the antioxidant
defense system of the cell against the oxidative stress that
develops accordingly.

GSH and GSH-Px are enzymes of the antioxidant defense
systemthatacttogetherto preventreactive oxygen derivatives
from damaging the cell.* In this study, PTZ reduced GSH and
GSH-Px levels in heart and lung homogenates. It suggests
that ARS and VPA pretreatment increase GSH levels in heart
and lung tissue and may reduce PTZ-induced oxidative stress.
While ART application was not effective in the heart tissue
regarding GSH-Px level, ARS was effective at low doses in the
lung. Our findings are in agreement with the literature.'*
In previous studies, it has been reported that PTZ application
triggers seizure formation by increasing oxidative stress
and may cause damage to peripheral tissues.”*** To our
knowledge, no studies were found investigating the effect
of ARS on GSH, GSH-Px enzymes. However, it was reported
that Artemisia annua extract, from which ARS was isolated,
increased the decreased GSH and GSH-Px levels in rats treated
with DMBA (7,12-dimethylbenz[alanthracene) and exhibited
antioxidant activity.*’ In lung tissue, low and medium doses
of ARS partially increased GSH and GSH-Px levels compared
to the PTZ group, while only the high dose was effective in
heart tissue. This result can be attributed to the partial effect
of ARS on GSH and GSH-Px levels and its ability to maintain
the oxidant/antioxidant balance.

CONCLUSION

The findings obtained in this study suggest that seizures in
mice induced by PTZ could increase oxidative stress in brain
tissue and peripheral tissues such as the heart and lungs. Thus,
the damage that seizures may cause in peripheral organs
should be considered. Against PTZ toxicity, ARS pretreatment
reduced oxidative stress parameters in both organs.
Especially the medium dose of ARS was more effective. VPA
was more effective in preventing oxidative stress in heart
tissue. In addition, ARS showed improvements in antioxidant
parameters. As a result, ARS can reduce oxidative stress and
contribute to the antioxidant defense system. However, more
detailed experimental studies are should be conducted to
elucidate the mechanism of action of ARS on peripheral
organs.
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Abstract

Neurotrophic tyrosine receptor kinase (NTRK) gene
rearrangements have been recently identified and
developed as one of the biomarkers that have been utilized
as new targets for cancer therapy. NTRK gene fusions have
taken their place in individualized targeted therapy by
being used as a predictive (diagnostic) biomarker as well
as a treatment target. Selective inhibitors of NTRK fusion
proteins have potent efficacy in the treatment of NTRK
fusion-positive solid tumors. Detection of these fusions have
become important since the finding of new drugs for which
U.S. Food and Drug Administration (FDA) granted approval
and which are used on the treatment of patients who has
NTRK fusions positive cancers. Clinical trials have shown that
first generation tyrosine receptor kinase (TRK) inhibitors,
larotrectinib (Vitrakvi, Bayer HealthCare Pharmaceutical
Inc, New Jersey, U.S.) and entrectinib (Rozlytrek, Genentech
Inc, California, U.S.), have potent efficacy in the treatment
of cancers harbouring NTRK fusion. In the future, with
the increase in the number of comprehensive studies on
these drugs further information will become available and
beneficial.

Keywords: NTRK fusion, tumor agnostic treatment,
precision medicine, larotrectinib, entrectinib.

0z

Norotrofik tirozin  reseptdr kinaz (NTRK) geni yeniden
dizenlemeleri yakin zamanda kanser tedavisi icin yeni hedefler
olarak ortaya konulan biyobelirteclerden bir tanesi olarak
tanimlanmis ve gelistirilmistir. NTRK gen flzyonlart 6ngorici
(prediktif-tanisal) bir biyobelirte¢ olarak kullaniimasinin yani
sira tedavi hedefi olarak da kullanilarak bireysellestirilmis hedef
tedavide vyerini almistir. NTRK flzyon proteinlerinin  selektif
inhibitorleri, NTRK flzyon pozitif solid timorlerin tedavisinde
glclt etkinlige sahiptir (timaor-agnostik tedavi). Tumorlerinde
NTRK flzyonlari saptanan hastalarin tedavisinde etkili olan FDA
(Amerika Birlesik Devletleri Gida ve ilag Yonetimi) onayli yeni
tedavilerle birlikte, bu flzyonlarin test edilmesi onemli hale
gelmistir. Yapilan klinik calismalar birinci nesil tirozin reseptdr
kinaz (TRK) inhibitorleri olan larotrectinib ve entrectinibin NTRK
flzyonu pozitif kanserlerin tedavisinde ytksek oranda basarili
oldugu gorilmustdr. llerleyen zamanlarda bu ilaclar Gzerine
genis kapsamli arastirmalarin  sayisinin artmasi bu ilaglar

hakkinda daha fazla bilgiyi mevcut kilacak ve faydali olacaktir.
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INTRODUCTION

Precision medicine is often defined as providing the right drug
to the right patient at the right time by precisely targeting the
molecular pathways that cause disease." In the past few years,
since the deepening of our knowledge about cancer biology,
signaling pathways and molecules that play a role in the
development of many types of cancer have been discovered,
important steps have been taken towards individualization
of cancer treatment with the determination of the genes
responsible for these molecules. The point reached in cancer
treatment is to aim to block these oncogenic targets in the
cells (tumor-agnostic therapy), regardless of which part of the
human body they are located in."? In contrast of precision
medicine tumor-agnostic therapy focuses on targetable
genetic differences of a specific cancer type not diffirenceses
an individual has which can leed to better treatment such
as a person's genetic makeup, or the genetic profile of an
individual's tumor. Although these two treatment options
overlap when it comes to genetic factors precision medicine
targets individual factors but tumor agnastic therapy targets
cancer spesific factors. Neurotrophic tyrosine receptor kinase
(NTRK) gene rearrangements have been recently identified
and developed as one of the biomarkers that have been
utilized as new targets for cancer therapy.® NTRK gene
fusions have taken their place in individualized targeted
therapy by being used as a predictive (diagnostic) biomarker
as well as a treatment target. Selective inhibitors of NTRK
fusion proteins have potent efficacy in the treatment of NTRK
fusion-positive solid tumors. Of these agents, larotrectinib
(Vitrakvi, Bayer HealthCare Pharmaceutical Inc, New Jersey,
U.S.) and entrectinib (Rozlytrek, Genentech Inc, California,
U.S.), first generation tyrosine receptor kinase (TRK) inhibitors,
have been approved for the treatment of TRK fusion-positive
solid tumors, regardless of the tissue from which the cancer
originated.”

Structure, Function and Oncogenic Potential of NTRK
Genes

The NTRK genes consist of three genes, NTRK1, NTRK2, and
NTRK3, and are located on chromosomes 1g23, 9q21.33
and 15q25.3, respectively.®! These genes encode a family
of tyrosine kinase receptors that play an active role in
neural development. The tropomyosin receptor kinase
(TRK) receptor family includes the TRKA, TRKB, and TRKC
receptors encoded by the NTRK1, NTRK2, and NTRK3 genes,
respectively. All three members of this receptor family consist
of an extracellular ligand-binding regoin, a transmembrane
regoin, and an intracellular adenosine triphosphate-binding
region. These tyrosine receptor kinases are activated when
neurotrophin ligands, which are physiologically expressed in
human neuronal tissue and play an important role in neuronal
development and differentiation, bind to the extracellular
region. Neurotrophins are specific to each receptor and
activate different intracellular pathways. In particular, nerve
growth factor activates TRKA, brain-derived neurotrophic

factor and neurotrophin (NTF) 4/5 activates TRKB, and NTF-3
activates TRKC. Receptor homodimerization is triggered by
ligand-receptor interaction and when the kinase domain is
activated it stimulates the downstream signaling pathway.
TRKA and TRKB lead to the activation of MAPK/RAS/ERK,
phospholipase C-gamma and phosphatidylinositol 3-kinase
(PI3K) pathways. On the other hand, TrkC, which uses NTF-3
as ligand, activates PI3/AKT pathway. These pathways are of
vital importance in the development and function of both the
central and peripheral nervous systems. NTRK gene fusions
are the result of intrachromosomal or interchromosomal
rearrangement. The resulting novel fusion oncoprotein is
both abnormally expressed and constitutively active, leading
to activation of downstream pro-oncogenic pathways.”

The first evidence of the role of NTRK genes in cancer
development dates back 30 years, when NTRK fusions were
initially identified in colorectal and thyroid tumors.® Since
then, NTRK gene abnormalities have been described in
several adult and pediatric cancers. Gene fusions are the
most well understood form of oncogenic NTRK activation.
In fact, single nucleotide changes and gene copy number
changes are also sporadically observed, although their
clinical significance is less clear. Several fusion partners for
NTRK genes have been identified so far. The resulting hybrid
genes result from intrachromosomal or interchromosomal
rearrangements between the 3' end of the NTRK gene, where
the tyrosine kinase domain is located, and the 5' end of the
fusion partner, which is a ubiquitously expressed protein
that usually contains oligodimerization domains. The result is
ligand-independent activation of the tyrosine kinase domain
in the aberrantly expressed fusion oncogene.’

Cancers Harbouring NTRK Fusion

NTRK gene fusions leading to TRKA, TRKB, and TRKC
rearrangements have been reported with varying frequencies
in multiple solid and hematological malignancies in both
adult and pediatric patients, and are detectable in up to 1% of
all solid tumors. Tumors can be divided into two main classes:
rare cancers with a high frequency of NTRK gene fusion
(>80%) and more common cancers with a lower frequency
of NTRK gene fusion (5%-25% or <5%). High frequency of
NTRK gene fusions have been described in secretory breast
and secretory salivary gland carcinomas in adult patients
(90-100%) and in infantile fibrosarcomas (91-100%) other
mesenchymal tumors (100%) and congenital mesoblastic
nephromas (83%) in pediatric patients (Figure 1).

NTRK gene fusions are found at a relativly lower frequency
in papillary thyroid cancer secondary to radiation in adult
patients (14.5%) and in papillary thyroid cancer (26%) and
spitzoid tumors (16%) in pediatric/adolescent patients. The
reported frequency of NTRK gene fusions in common cancer
types; head and neck cancer (0.2%), lung cancer (0.2%-3.3%),
colorectal cancer (0.7%-1.5%), melanoma (0.3%) are usually
<5%. It occurs at a low incidence in spitzoid melanocytic
neoplasms, pediatric midline gliomas (particularly pons
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glioma), and KIT/PDGFRA/RAS negative gastrointestinal
stromal tumors, and many other solid tumors. A recurrent
ETV6-NTRK3 translocation is detected in >75% (up to 90% in
some series) cases of infantile fibrosarcoma and congenital
mesoblastic nephroma in pediatric patients.'” Detection of
ETV6-NTRKS3, initially discovered in infantile fibrosarcoma,
has an important role in distinguishing this entity from other
pediatric spindle cell tumors. Along with its diagnostic utility,
the existence of this translocation has recently led to the
successful use of NTRK inhibitors as neoadjuvant and adjuvant
for patients with infantile fibrosarcoma. The ETV6-NTRK3
fusion also occurs quite commonly in a subset of radiation-
associated and pediatric papillary thyroid carcinomas (PTCs),
constituting the most common gene rearrangement after
RET-PTC. However, NTRK1 fusions with other fusion partners
other than ETV6 have also been described in this tumor
group. NTRK1 fusions have been identified as the most
common kinase fusions with those involving ROS1 in the
entire spectrum of biological spitzoid neoplasms, including
benign spitz nevi, atypical spitz tumors, and spitzoid
melanomas (Figure 2, Figure 3 and Figure 4). The incidence
of NTRK1 fusions to be detected with the existance of other
kinase fusions (ROS1, ALK1, RET, BRAF) is high.['”

Methods used to Detect NTRK Fusion Genes

When NTRK gene fusions are considered, the fact that they
can be detected at varying rates according to the age group
and diagnosis of the patient necessitates the planning of
diagnostic algorithms in this direction, considering the
principles of sensitized medicine. Various conventional and
current technologies are available for testing, including
FISH, PCR, DNA and RNA-based next-generation sequencing
(NGS). RNA-based next-generation sequencing represents
the gold standard for the identification of NTRK fusions, but
FISH and DNA-based next-generation sequencing using
segmented probes also represent adequate approaches.
Immunohistochemistry to detect elevated Trk protein levels
may not be a definitive diagnostic methodology on its own,
but may be useful as a screening technology for economic
feasibility."" FISH is the standard method especially for ETV6-
NTRK3 fusion and should be applied as a first step in certain
diseases. However, it remains a limited method for detecting
intrachromosomal fusions such as NTRK1 gene fusions. The
NGS-based approach is the ideal method for NTRK fusion
detection, especially in patients with advanced disease and
small amounts of biomaterial. In this method, the validation
and accreditation of the laboratory gains importance.l'?

Tumor Agnostic Treatment

Tumor agnostic therapy is a drug therapy that is used
regardless of the tissue from which the tumor originates and
the location of the tumor in the body. This therapy requires
the presence of a specific molecular alteration that the drug
can target. One of these target molecular alterations is TRK
receptors seen in cancers harbouring NTRK gene fusions.
TRK inhibitors were initially produced as pain relievers.'®
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Currently, broad-acting TRK inhibitors and selective TRK
inhibitors are important drugs used in the tumor agnostic
treatment of cancers hourboring NTRK fusions. First
generation TRK inhibitors larotrectinib and entrectinib are
the drugs that are used in the treatment of NTRK fusion
derived cancers and on which the most comprehensive
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studies have been conducted. Entrectinib (Rozlytrek,
Genentech Inc, California, U.S.) is a broad-acting inhibitor
that effects TRKA/B/C receptors as well as ROS1 and ALK.
Larotrectinib (Vitrakvi, Bayer HealthCare Pharmaceutical
Inc, New Jersey, U.S.) is a specific inhibitor of TRKA/B/C
receptors (Table 1).

Table 1. Receptors on which larotrectinib and entrectinib have an

inhibitory effect

Effect profile TRKA TRKB TRKC ALK ROS1
Larotrectinib * * *

Entrectinib * * * * *

TRKA, tyrosine receptor kinase A receptor; TRKB, tyrosine receptor kinase B receptor; TRKC, tyrosine
receptor kinase C receptor; ALK, anaplastic lymphoma kinase; ROS1, ROS protooncogene 1; *, effect
is present.

Both drugs inhibit the growth of cell lines and xenografts
by downstream inhibition of the MAPK, PI3K-AKT, PKC and
STAT3 pathways.“13!

Larotrectinib

Larotrectinib is a highly-selective, pan-Trk inhibitor. It
inhibits the adenosine triphosphate binding site of TrkA,
TrkB, and TrkC, with half maximal inhibitory concentration
(IC50) values in the low nanomolar range (5-11nM).034
The first clinical trial on larotrectinib was a dose finding-
study conducted in 2014. In this study, patients were not
required to have an NTRK fusion positive cancer. The results
of the study were published in 2015 and described a patient
with a nearly complete response to treatment. Data from
the study was the first data on the preclinical and clinical
features of larotrectinib. Phase trials began to be designed
specifically on NTRK gene fusion positive patients after the
results of the dose-finding study are announced.!'

Phase | trial (NCT02122913) which includes 75 adult
patients, Phase /Il trial which includes 174 pediatric
patients (NCT02637687, SCOUT), and Phase Il basket
trial  which includes 200 pediatric/adult patients
(NCT02576431, NAVIGATE) were conducted in order to
evaluate larotrectinib.'*'* 55 patients from previous three
phase trials aged between 4 months and 76 years, with 17
different cancer diagnoses has been analyzed regardless
of tumor type, patient age, and NTRK fusion character. The
overall response rate to treatment was 80% (95% Cl, 67
to 90), and the median response time was 1.8 months.!'¥
Another pooled analysis of 175 patients with NTRK fusion
driven cancers from the previous three phase trials has
shown time to response for larotrectinib ranged from 0.9 to
6.6 months, with a median time to response of 1.8 months;
12-month and 24-month durations of response were 81 %
and 66 %, respectively with an objective response rate of
78%, independent of tumor histology, age, and/or NTRK
gene fusion status.l'#'6!

Larotrectinib has been shown to cross blood/brain barrier

and is effective in central nervous system tumors with a
disease control rate at >24 weeks of 63%. Larotrectinib

was approved by the FDA on 26 November 2018 for use in
adults and children in NTRK fusion-positive solid tumors.
71 Larotrectinib is available in oral liquid (20mg/mL) and
capsule (25 and 100mg) formulations. Recommended
dosage is two 100 mg doses a day for adults and two doses
of 100mg/m? a day for children (with a maximum dose of
100 mg).l'¥

During the studies, tumor size reduction was achieved
to allow limb sparing surgery in 2 children with locally
advanced fibrosarcoma. In the follow-ups after operations
with negative surgical margins, larotrectinib treatment
was stoped and no progression was observed.'¥ Global,
prospective, multi-cohort, non-interventional phase IV
study (NCT04142437, ON-TRK) which ment to be completed
in March 31 2030 is currently recruiting patients in order to

collect real-world efficacy and safety data for larotrectinib.
[14,19]

Entrectinib

Entrectinib is a TRK inhibitor that has been proven to be
effective in cancers caused by mutations in NTRK1/2/3, ALK
and ROS1 genes.l>2021|nhibition of TRK, ROS1 and ALK leads
to inhibition of downstream signalling pathways, including
phospholipase C gamma, mitogen-activated protein kinase
and phosphoinositide 3 kinase/protein kinase B, which in
turn leads to inhibition of cell proliferation and induction
of tumour cell apoptosis. Entrectinib has been proven to
cross blood/brain barrier and is affective in central nervous
system tumors.??

Four phase trials were conducted to evaluate the clinical
features of entrectinib, adult phase | trial (ALKA-372-
001), adult phase | trial (STARTRK-1), phase Il basket trial
(STARTRK-2) and pediatric phase I/llb trial (STARTRK-NG).
Studies have shown that the objective response rate of
entrectinib is 58% (43 to 71), the median response time
is 10.4 months, progression-free survival is 11.2 months,
and overall survival is 20.9 months.' On August 15, 2019,
entrectinib received FDA approval for use in adults and
children older than 12 years in the treatment of NTRK fusion-
positive solid tumors.”?® Recommended dosage is 600 mg a
day for adults, and 300 mg/m2 for children aged 12 years
or older, until disease progression or unacceptable toxicity.
22 During the studies, significant tumor and metastasis
regression was observed after 1 month of treatment in a
20-month-old child with infantile fibrosarcoma and central
nervous system metastases.2'24

A case report published on the Infant with germline ALKAL2
variant and refractory metastatic neuroblastoma with
chromosomal 2p gain and anaplastic lymphoma kinase and
tropomyosin receptor kinase activation showed that partial
response was obtained and persistent metastases were still
existed, although two different treatment regimens were
tried in a scale of time. Because the patient was too young
for the ongoing entrectinib RXDX-101-03 trial (inclusion age
2-22 years, NCT02650401), compassionate use was granted
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by the study sponsor, Ignyta Inc. Treatment with entrectinib
started at an oral dose of 200 mg/day (393 mg/m2) once
daily, increasing to 300 mg (475 mg/m2) and 400 mg (540
mg/m2) once daily after 10 and 29 months, respectively.
After two months of entrectinib treatment, significant
regression of metastases and improvement in general
condition were observed. In the ongoing follow-ups, it was
observed that the metastases regressed at a level that could
not be detected by MRI. The child, who has reached the age
of 4, is still on entrectinib and celecoxib treatment, and his
general condition has been reported to be good.*!

Safety and Adverse Effect Profile

Studies regardless of molecular structure and cancer
type have mostly been conducted on first generation TRK
inhibitors (larotrectinib and entrectinib) and have shown
that these two agents have favorable toxic profiles. The
treatment-emergent adverse effects are believed to be
the result of the inhibition of normal TRK receptors, which
are not a product of a mutant gene, that has serius affects
on embryonic central nervous system development and
neural activity. These side effects have been mostly (>90%)
reported in grade 1 and grade 2 severity, and the relatively
common ones are dizziness (for larotrectinib: 16-25% for
entrectinib: 16-25%), paresthesia (for larotrectinib: ~19%
for entrectinib: unclear), weight gain (for larotrectinib:
15% for entrectinib: ~19%) and changes in consciousness
(Common Terminology Criteria For Adverse Effects). It has
been reported that weight gain is more common in the
pediatric age group (for larotrectinib: 18% for entrectinib:
28%)."¥! Dose reductions due to larotrectinib treatment-
related adverse events were reported in 11% of NTRK gene
fusion-positive patients and discontinuations in 2%. No
treatment-related deaths were reported.'*'%! Unacceptable
toxicity is a treatment terminating factor for entrectinib.??

TRK Inhibitor Resistance

Two pathways of resistance have been observed in
patients receiving TRK inhibitor therapy. These pathways
can be classified as on-target resistance and off-target
resistance. Resistance has been observed in the use of both
larotrectinib and entrectinib.

On-target resistance relies on genomic changes that
cause the release of mediators that bind to TRK receptors.
Mutation in the kinase regions results in the formation
of amino acids consisting of three regions: the solvent
front, the gatekeeper residue or the xDFG motif. These
amino acids act by preventing drugs from binding to TRK
receptors.

Off-target resistance, which is another resistance pathway,
acts by creating alternative TRK receptors and downstream
signaling pathway mediators via MET amplification,
BRAFV600E mutation, KRAS mutation or IGF1R activation as
seen in ALK and ROS1 fusions (On and off target resistance
mechanisms are shown in Figure 5).1'%

ON-TARGET RESISTANCE

Solvent Front 2nd generation TRK

Gatekeeper inhibitor

XDFG

1st generation
TRK inhibitor

RESISTANCE

OF-TARGET RESISTANCE

Standard of care or
clinical trial when

KRAS Mutation, MET
amplification, BRAF
ion, IGF1R Activati

Figure 5. On and off target resistance mechanisms

CONCLUSIONS

TRKA/B/C receptors expressed by NTRK1/2/3 genes are
significant to development of the central nervous system and
neural activity via downstream signaling pathways mediated
by neurofins. Various fusions occurring in the NTRK1/2/3 gene
regions cause the formation of uncontrolled TRK receptors.
Mutagenic TRK receptors are involved in the pathogenesis of
many different types of solid tumors. TRK inhibitor therapy
targets TRK receptors and has been used in adult and
pediatric solid tumors harbouring NTRK fusion in recent years.
TRK inhibitor therapy has shown successful results. In phase
studies, results were obtained in terms of treatment response,
tolerability and toxicity, and FDA approvals were granted.

It is shown in the previous stadies that in existance of TRK,
ALK and ROS1 expression tumor agnostic therapy is favorible.
Tumor agnostic treatment has it's adventages in terms of
overall respond rate and toxic profile in certain cancer types.
Although phase studies on the effects of tumor agnostic
treatment in pediatric age groups have favorable results,
the remaining limited number of clinical studies are case
based studies on small patient groups. In the future, further
extensive clinical studies with higher number of participants
and comprehensive data on the use of TRK inhibitor therapy
in pediatric age groups are neccessary.
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Abstract

Echinococcus granulosus is a parasite that causes great
economic damage and poses a serious threat to health.
Morphological differences and intermediate host preference
are used to distinguish the species of Echinococcus. Ten
genotypes and lion strains of Echinococcus granulosus have
been identified in molecular studies to date. The elucidation
of different genotypes of Echinococcus species detected in
humans contributes to the understanding of the disease
process. In genetic diversity analysis, species were classified
as Echinococcus granulosus sensu stricto, Echinococcus
equinus, Echinococcus ortleppi, Echinococcus canadensis
and Echinococcus felidis genotypes. Echinococcus
granulosus sensu stricto is the most common cause of
human cystic echinococcosis worldwide and in Turkey. In this
review, the distribution and epidemiology of Echinococcus
granulosus genotypes detected in humans and animals in

Turkey are discussed.

Keywords: Echinococcus granulosus, genetic diversity,

genotypes, human, animals, cystic echinococcosis
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Echinococcus granulosus blytk ekonomik zarar olusturan ve
saglik acisindan onemli tehdit olusturan bir parazittir. Morfolojik
farklliklar ve ara konak tercihi Echinococcus turlerini ayirt
etmede kullanilmaktadir. Gintimtze kadar yapilan molekuler
calismalarda Echinococcus granulosus'un on genotipi ve aslan
susu tespit edilmistir. insanlarda tespit edilen Echinococcus
tdrlerinin farkl genotiplerin aydinlatiimasi olusturdugu hastalik
srecinin  anlasilabilmesine  katki  saglamaktadir.  Genetik
cesitlilik analizinde Echinococcus granulosus sensu stricto,
Echinococcus equinus, Echinococcus ortleppi, Echinococcus
canadensis ve Echinococcus felidis genotipi seklinde turler
siniflandilmistir. Echinococcus granulosus sensu stricto insan
kistik ekkinokkozunda dtinya ve Turkiye capinda en ¢cok gorilen
etkendir. Bu derlemede de, Turkiye'de insan ve hayvanlarda
tespit edilen Echinococcus granulosus genotiplerinin dagilimi

ve epidemiyolojisi tartisiimistir.
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INTRODUCTION

Echinococcosis is one of the 17 neglected tropical diseases
prioritized to be achieved prevention, control, elimination,
and eradication by the World Health Organization (WHO)
by 2030.1" Cystic echinococcosis (CE) is a zoonotic infection
caused by the metacestode form of E. granulosus sensu lato,
which causes health problems worldwide. In addition, this
parasite causes significant economic loss, and it is ranked
second on the global food-borne parasite list by the Food
and Agriculture Organization (FAO).? CE is mostly endemic
in rural areas where animal breeding is active, being in close
contact with dogs such as Australia, Asia, South America and
Mediterranean countries, including Turkey. The life cycle of
the parasite maintains between carnivores such as canids
and herbivores such as sheep, cattle and goats. Humans are
considered accidental hosts due to not contributing to the
perpetuity of the cycle.l'>4

E. granulosus was firstly regarded as the only causative
agent of CE though it was clear that there were different
subspecies with variety in adult morphology, host specificity,
and pathogenicity. In the early 1980s, there was consensus
on four main species belonging to the Echinococcus genus
as E. granulosus, E. multilocularis, E. oligarthra, and E. vogeli.
Bl However, it was apparent that E. granulosus consisted of a
significant number of variants in terms of morphology, host
specificity, biochemical parameters, developmental biology,
and geographic distribution. Therefore, these intra-specific
differences were identified as strains. Correspondingly,
the eleven strains were determined namely sheep,
buffalo,Tasmanian sheep, pig, variant pig, camel, horse, cattle,
American cervid, lion and Fennoscandian cervid strain.”? Direct
microscopy, serology and molecular methods can be used in
the microbiological diagnosis of E. granulosus."” Since the early
1990s, molecular studies on mitochondrial DNA sequences
have identified 10 different genotypes in the E. granulosus
complex. As a result of the increased sequence data, genotype
‘G nomenclature’ (G1 to G7) was gradually substituted for the
strain names. Accordingly, genotypes were determined as G1
(sheep strain), G2 (Tasmanian sheep strain), G3 (buffalo strain),
G4 (horse strain), G5 (cattle strain), G6 (camel strain), G7 (pig
strain), G8 (American cervid strain), G9 (variant pig strain)
and G10 (Fennoscandian cervid strain). “G nomenclature”
could not be applied the lion strain due to lack of biological
sample. % Today, some evidence exists which supports that
G2 is a sub-group of G1 (using cox1 sequences) or G3 (using
nad1 sequences),”? and G1-G3 genotype is considered as a
single species as E. granulosus sensu stricto. In addition, the
G9 genotype is now accepted as a microvariant of G7. Current
taxonomic acceptance is that E. granulosus s.. is a species
complex which split into 5 species as Echinococcus granulosus
sensu stricto (genotypes G1-G3), Echinococcus equinus (G4),
Echinococcus ortleppi (G5), Echinococcus canadensis (G6/
G7, G8, G10) and Echinococcus felidis!>""'* G2 and G9 are no
longer recognized as distinct genotypes; they are accepted as
micro variants of G1-G3 and G7 genotypes, respectively (14).

Ultrasonography (USG), computed tomography (CT) and
magnetic resonance imaging (MRI) are commonly used for
radiological diagnosis. The radiological appearance lesions
caused by E. granulosus can vary from pure cystic lesions to
solid-looking masses.™ Ultrasonography (USG) is the most
advantageous scanning method for noninvasive imaging of
cystic lesions. USG is the most sensitive modality for detecting
membranes, septa and hydatid sand. CT is an important
diagnostic method in determining the number, size and
anatomical location of cysts, in the evaluation of calcified
hydatid cysts and in the evaluation of extrahepatic spread.
MRI is superior to other methods in evaluating the cyst wall

defect and the relationship of the lesion with the biliary tract.
[16]

In the light of this information, we aimed to provide in
this review some insights into the genetic variability of
E. granulosus isolates retrieved from intermediate hosts
including humans from Turkey.

Human-based Studies

Many different target gene regions (partial mitochondrial
cytochrome c oxidase subunit (cox1), NADH dehydrogenase 1
(nad1), internal transcriber spaces 1 (ITS1), elongation factor 1
alpha (ef1a), etc.) and methods such as sequencing after PCR,
RFLP-PCR was used to determine the genetic diversity of E.
granulosus s.|.n”

There is a lot of research based on the genotyping of E.
granulosus isolates from the human host in Turkey. In
the study published by Bowles and McManus in 1993, E.
granulosus isolates retrieved from the human hosts from
various countries were examined with the rRNA ITS1 region
targeted PCR-RFLP method. Two of these isolates were sent
from Turkey and both were defined as sheep strains.'® In the
study conducted in the western region of Turkey, twenty-
two samples collected from 12 sheep and 10 humans were
examined for several mitochondrial genes (CO1, atp6, nad1,
rrnS). Two species as E. granulosus s.s and E. canadensis were
identified in this study. For the first time, the G7 genotype
(pig strain) was found in isolates of both sheep and humans.
09 |n the study aimed to determine the genotypes of E.
granulosus in formalin-fixed and paraffin-embedded tissues,
tissue samples from 70 patients with histologically confirmed
echinococcosis, PCR of 12S rRNA gene and mt-CO1 gene
were performed. As a result, 29 of 70 samples (41.6%) were
found to be positive on at least one PCR assay. In detail, 26
of 29 samples were identified as G1-G3 genotype and two
of 29 were identified as G6 genotype.?” In a study from the
Thrace region, a total of 58 E. granulosus isolates derived
from different hosts including 42 humans, 13 cattle, and
three sheep were analyzed. In consequence, the majority
of isolates (47 of 58) were classified as G1 genotype (sheep
strain) and one of the human-derived isolates was identified
as G7 (pig strain) genotype.?” In a study conducted on
the evaluation of 10 pediatric CE patients, all isolates were
identified as E. granulosus (s.s.) (G1-G3 genotypes).l??
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Twenty hydatid cyst materials obtained from humans in
Adana province were examined and it was reported that
they were compatible with the G1 genotype.?® A study from
Aydin province, the majority of E. granulosus isolates (15/20)
were define as G1 genotype and rest of (5/20) were defined
as G6/7 genotype.” In a research conducted by Orsten et
al., the determination of genetic variation using partial mt-
CO1 gene and population structure of E. granulosus s.s.
were determined in a total of 46 human-derived isolates
from various regions of Turkey. Accordingly, all the isolates
were found to be E. granulosus s.s. (G1-G3 genotypes).
251 A study from Erzurum province, a total of five alveolar
and 106 hydatid cysts as well as 23 formalin-fixed paraffin-
embedded (FFPE) samples were analyzed. Accordingly, it
was confirmed that E. multilocularis cases, searched genetic
variations of the isolates, and for the first time determined
genotypes of E. granulosus s.. infecting humans in the
province. All the E. granulosus isolates were identified as
G1-G3 genotypes.? In a study that aimed to determine
the genotypes of E. granulosus s.l. isolates derived from the
human host and investigated their relationship with cyst
characteristics using mt-CO1 gene PCR and sequencing. As a
result, a total of 110 hydatid cyst isolates were confirmed as
E. granulosus sensu lato. 104 of 110 isolates were identified
as E. granulosus s.s. (G1-G3) and six isolates of 110 were
identified as E. canadensis (G6/7).2"" In the study from Van
province, 102 echinococcal cysts were collected from the
operated patients and the genomic analysis was performed
using ITS1 fragment by PCR-RFLP and mt-CO1 gene by
PCR and after evaluate with sequencing. Consequently, all
isolates was found to be accordence with G1-G3 genotypes.
281 1n the study published by Macin et al.in 2021, 100 hydatid
isolates retrieved from different hosts were examined by mt-
CO1 targeted PCR and a total 83 of 100 isolates were found
to be positive. As a result, 57 of cattle-derived and 25 of
human derived isolates were identified as E. granulosus s.s.
(G1-G3 genotypes). Suprisingly, one of the human-derived
isolate was identified as E. equinus (G4 genotype). With this
study, E.equinus of human host origin was reported for the
first time in Turkey and second time reported in worlwide.”?

According to a multicentre study, a total of 60 pathologically
confirmed human hydatid cysts and 90 specimens of
livestock derived hydatid cysts from Iran and Turkey were
analyzed using nad5 gene targeted PCR. Out of 21 samples
from Turkey, 16 (76.2%) and five (23.8%) were classified as G1
and G3 genotypes, respectively. It was determined that none
of the samples isolated from human host in Iran or sheep host
in Turkey were G3 genotype.B”

A study from southeast region, a total of 159 tissue samples
taken from suspected echinococcosis cases were examined
by PCR based methods. As consequence, it was determined
that eight of 25 (32%) echinococcal isolates were E.
multilocularis and 17 of 25 isolates were E. granulosus s.s. (G1-
G3 genotypes).B!

Animal-based Studies

In its life cycle, E. granulosus uses members of the Canidae
family such as dogs and wolves as its final host, and
many animals such as sheep, goats, cattle, and camels as
intermediate hosts. In this context, it is aimed to determine
the gene regions and genotypes in the isolates of these
animals. According to Vural et al.(2008), a total of 112 hydatid
cysts were examined in Kars from sheep (100 isolates) and
cattle (12 isolates). In a total of 107 isolates, including nine
from cattle and 98 from sheep, haplotypes corresponding to
the G1 strain have been identified. It has been determined
that five isolates belong to the G3 genotype of two sheep and
three cattle.?? According to Utuk et al. (2008) examined a total
of 205 samples consisting of 179 sheep, 19 cattle and seven
goat isolates from Diyarbakir, Elazig, Erzurum, Sanliurfa, Van
and Malatya, and all 17 mt-CO1 sequences examined were
identified as corresponding to E. granulosus senso stricto
(G1).B31 According to Simsek et al.(2010) examined 1758 cattle
in Erzurum and found hydatid cysts in 33.9% of cattle of the
220 bovine isolates, 147 showed the same band pattern as
the 12S rRNA assay and the G1-G3 complex E. granulosus
sensu stricto has been described as.*¥ According to Simsek
et al. (2011) examined a total of 54 samples in Elazi§ and
Erzurum, 31 of which were sheep liver, 23 of which were cattle
(12 liver and 11 lung). They classified all 54 samples obtained
from sheep and cattle as E. granulosus sensu stricto (G1-G3
complex).®1n 2011, 166 buffalo viscera were examined in the
Black Sea Region. It was determined that 10.24% of buffaloes
were infected with cystic echinococcosis. Based on mt-CO1
sequencing analyzes, six cysts out of nine isolates were found
to belong to the G1 genotype (domestic sheep strain), while
three cysts showed variant genotypes of the Echinococcus
granulosus complex G1-G2-G3.B¢ In 2013, the horse liver
sample was grouped with E. granulosus sensu stricto (G1-
G3) according to the mt-12S rRNA-PCR result. The partial mt-
CO1 sequence corresponded to G1. This is the first molecular
characterization study of E. granulosus horse isolate in Turkey.
B710guz et al. (2018) conducted a study on the determination
of the genotype of E. granulosus eggs found in the feces
of dogs and the prevalence of this parasite by copro-PCR
method in Van province and detected E. granulosus sensu
stricto in four out of 10 (40%) infected samples.*® In 2019,
a fluid-filled cyst was taken from the liver of a donkey. PCR
amplification of 12S rRNA and CO1 yielded bands of 254
and 446 base pairs, respectively, for all three cyst samples.’
In a study by Barazesh et al. (2019), a total of 90 specimens
infected with hydatid disease cysts were collected in the
Iranian city of Bonab (30 sheep and 30 cattle, 60 specimens)
andVan (15 sheep and cattle 30 specimens). Polymerase chain
reaction (PCR) targeting partial CO1 and nad1 was performed.
All samples sequenced from Iran corresponded to the G1
(100%) genotype. Fifteen (78.9%) samples from Turkey were
defined as G1, only one sample (5.3%) as G3 genotype, and 3
isolates (15.8%) as G1/G3 genotype.*® Mehmood et al. (2020)
on the identification, molecular analysis and characterization
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of Echinococcus spp., a total of 85 isolates (cattle, n=66 and
sheep, n=19) were collected in the Elazig slaughterhouse in
sheep and cattle. The gDNA isolation of all samples and the
PCR products of the mt-CO1 gene (446 bp) were sequenced.
Out of 85 isolates, 84 were accepted as E. granulosus sensu
stricto and it was determined that one sheep isolate was
E. canadensis (G6/G7), which was first described in Turkey.
¥ In order to determine the genetic variability in G1 and G3
genotypes of E. granulosus sensu stricto in 2020, a total of 119
samples were collected from 48 cattle and 71 sheep in Ankara,
Ordu, Adana and Mersin. For molecular characterization of
G1 and G3 genotypes, two gene regions (full mt-CO1 gene
sequence and partial mt-nad5 gene sequence) were amplified
and haplotype analysis and protoscolices of fertile cysts were
morphologically measured. Although there was no statistically
significant difference between genotypes in terms of hook
number, hook length, hook wing length, but a statistically
significant difference was found in width®? In a study
conducted in Elazig in 2021 to determine the haplotypic profile
of partial mt-CO1 gene in bovine lung hydatid cyst samples,
39 of 40 sequences were identified as E. granulosus sensu
stricto. However, one of these gene profiles was identified as
Echinococcus canadensis (G6/G7).* Finally, morphological
and molecular characterization of cyst isolates obtained from
wild boar and mule infected with hydatid cyst in 2021 were
performed. Comparing the mt-CO1 gene sequences with the
reference sequences in GenBank showed 100% similarity with
the E. granulosus sensu stricto (G1-G3) sequences.*¥

CONCLUSION

It has been stated that the geographical location of Turkey
may have an effect on these possible outcomes. The
identification of G6/7 in addition to the sheep genotype G1
indicated that pigs and camels in this region play a role in the
transmission and distribution of E. granulosus to humans.
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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
continuesto spread rapidly through human populations, presenting
across a continuum of severity from a symptomatic carriage to
multi-organ failure and death. Multisystem inflammatory syndrome
in children (MIS-C) is a new phenomenon reported worldwide with
temporal association with SARS-CoV-2. Multisystem inflammatory
syndrome in children is a complication of the SARS-CoV-2 infection,
while myocarditis is a rare adverse effect to messenger ribonucleic
acid (mRNA) SARS-CoV-2 vaccines, especially in males aged 12-17
years.On the other hand, postimmunization myocarditis is a known
rare adverse event after other vaccinations, such as smallpox .
Today, rare cases of MIS-C and myocarditis after mMRNA SARS-CoV-2
vaccinations have been reported in children or adolescents. We
present details on a 15-year-old previously healthy Turkish male
adolescent who fulfilled the diagnostic criteria for MIS-C after the
Pfizer-BioNTech vaccine.

Keywords: Adolescent, COVID-19, multisystem inflammatory
syndrome

INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), continues to spread rapidly through human
populations, presenting across a continuum of severity from
a symptomatic carriage to multi-organ failure and death.
Multisystem inflammatory syndrome in children (MIS-C)
is a new phenomenon reported worldwide with temporal
association with SARS-CoV-2. Multisystem inflammatory

Oz

Koronavirls 2 (SARS-CoV-2), semptomatik bir tasiyiciliktan ¢oklu organ
yetmezligine ve mortaliteye neden olarak insanlar arasinda hizla
yayllmaya devam ediyor. Cocuklarda multisistem inflamatuar sendrom
(MIS-C), SARS-CoV-2 ile giderek artan oranda diinya ¢apinda bildirilen
yeni bir fenomendir. Cocuklarda multisistem inflamatuar sendrom,
SARS-CoV-2 enfeksiyonunun bir komplikasyonu iken miyokardit,
haberci ribondkleik asit (MRNA) SARS-CoV-2 asilarinin, 6zellikle 12-
17 yas arasi erkeklerde nadir gérdlen bir yan etkisidir. Diger taraftan,
bagisiklama sonrasi miyokardit, cicek hastaligr gibi diger asilardan
sonra bilinen nadir bir advers olaydir. GinimuUzde ¢ocuklarda veya
adolesanlarda mRNA SARS-CoV-2 asilari sonrasi nadir olarak MIS-C ve
miyokardit vakalari bildirilmistir. Pfizer-BioNTech asisi sonrasi MIS-C
tani kriterlerini karsilayan, daha 6nce saglikli olan 15 yasinda bir Turk
erkek Adolesanin klinik bulgularini sunuyoruz.

Anahtar Kelimeler: Adolesan, COVID-19, multisistem inflamatuar
sendrom

syndrome in children is a complication of the SARS-CoV-2
infection, while myocarditis is a rare adverse effect to
messenger ribonucleic acid (mRNA) SARS-CoV-2 vaccines,
especially in males aged 12-17 years.' On the other hand,
postimmunization myocarditis is a known rare adverse event
after other vaccinations, such as smallpox.” Today, rare cases
of MIS-Cand myocarditis after mRNA SARS-CoV-2 vaccinations
have been reported in children or adolescents.!”!
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We present details on a 15-year-old previously healthy Turkish
male adolescent who fulfilled the diagnostic criteria for MIS-C
after the Pfizer-BioNTech vaccine.

CASE

A previously well 15-year-old male individual presented to our
pediatric emergency department with fatigue, myalgia, fever
of 38.3°C, and pain in the chest 5 days after his second Pfizer-
BioNTech COVID-19 vaccine dose. He had no history of recent
viral illness symptoms and no known COVID-19 exposures.
Evaluation included an electrocardiogram (ECG) that revealed
ST elevation (Figure 1a and b) and an elevated troponin |
(1410 ng/L, normal range for this hospital: <14 ng/L). He was
transferred to the pediatric clinic of a tertiary hospital for
suspected myocarditis. Inflammatory markers were severely
elevated, with D-dimer0.78 mg/L (normalrangeforthis hospital:
<0.55 mg/L), aspartate trasfaminase (AST, 111 U/L, normal
range for this hospital:<40 U/L) and alanine transaminase
(ALT, 54 U/L, normal range for this hospital:<41 U/L) (Table
1). Echocardiogram was normal with an ejection fraction of
68% and a fractional shortening of 33%. A nasopharyngeal
swab for severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) polymerase chain reaction (PCR) was negative,
as was the patient’s serum SARS-CoV-2 spike antibody. All
other viral diagnostic studies were negative. He received 150
g (2 g/kg) of intravenous immunoglobulin (IVlg), then 10 mg/
kg of methylprednisolone intravenously on 3 consecutive
days, followed by a planned 2-week oral prednisone taper.
Also, subcutaneous low molecular weight heparin was started
twice daily. On the 3" day of hospitalization, he remained well
appearing, hemodynamically stable, and ST elevation on EKG
disappeared (Figure 1c). Also, troponin | and other elevated
laboratory markers’ levels were all normal on the 9" day of
hospitalization.

Table 1. Laboratory data of the patient during hospitalization

Hospitalization status D1ay D;y D3ay Dzy D;y D;y
Aspartate transaminase (U/L) 111 29

Alanine transaminase (U/L) 54 31

Creatine kinase (pg/L) 1179 21
Troponin | (ng/L) 1410 703 551 428 234 116
Procalcitonine (ug/L) 0.16 0.08
C-reactive protein (mg/L) 103.2 51.2 19.1 3.2
Sedimentation rate (mm/h) 51 17
Ferritine (ug/L) 530 213
Leukocyte count (10%/uL) 6.41 6.38
Hemoglobin (g/dl) 14.7 14.3
Platelets (10°/uL) 181 201

INR 1.2 1.2 1.2

APTT (s) 24.4 25.3 26.1
Fibrinogen (g/L) 53 2.5

D-dimer (mg/L) 0.78 0.35

SARS-CoV-2 PCR result Negative

SARS-CoV-2 spike antibody ~ Negative

(con (0.67)

B ‘
Figure 1a, b, c: Electrocardiogram shows diffuse ST elevation on chest

electrodes (a,,b). Sinus rhythm on the normal electrocardiogram of the
patient after treatment (c).

DISCUSSION

Multisystem inflammatory syndrome (MIS) is a new systemic
inflammatory acute onset disease that mainly affects
children and, at a lesser frequency adults; it typically occurs
3-6 weeks after acute SARS-CoV infection.'? Also, it has
been postulated and shown in children and adults that MIS
may occur after SARS-CoV-2 vaccination.®®

The Pfizer-BioNTech clinical trials revealed an increased
systemic reactogenicity and immunogenicity in younger
study participants after mRNA vaccine.”? Adverse events
often occurred more frequently after dose 2 and within 2
days after vaccination and included injection site pain,
fatigue, myalgia, chills, arthralgia, fever, injection site
swelling or redness, nausea, malaise, and lymphadenopathy.
Bl Buchhorn et al. suggested autoantibody release theory
for explaining the impact of SARS-CoV-2 infections on
myocarditis and they reported that different autoantibodies
uniformly shift to enhanced blood levels after the
immunological response to the vaccine.”” They showed
that anti-angiotensin 1 receptor, anti-endothelin receptor,
anti-al adrenergic receptor, anti-f1 adrenergic receptor,
anti-B2 adrenergic receptor, and anti-muscarinic cholinergic
receptor-2/3/4 autoantibodies were significantly elevated
after the SARS-CoV-2 vaccination in the patients.”? At least,
it seems not to be the whole virus but the spike protein
that induces autoimmunity. Also, it was speculated that the
spike protein effects on multiple autoantibody pathways
which may be related to the cholinergic anti-inflammatory
pathway.'"” On the other hand, a negative nucleocapsid
antibody test result does not conclusively rule out the
possibility of natural infection.®1%
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CONCLUSION

The publication of the current case is very important, in order
to make doctors aware vaccination complications, such as
MIS-C, if therapy with intravenous immunoglobulins can be
initiated at an early stage. Primary care, physicians and health
care providers should consider myocarditis an etiology of chest
pain in patients with recent COVID-19 mRNA vaccination.
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Prolonged Response with Enzalutamide in a Prostate Cancer
Patient on Hemodialysis

Hemodiyalize Giren Prostat Kanserli Hastada Enzalutamid ile Uzun Yanit
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Abstract

Current therapies in oncology that offer a longer and better
quality of life are leading to more cases where cancer
and chronic diseases coexist. Enzalutamide is a second-
generation anti-androgen agent, was approved by the
US Food and Drug Administration (FDA) in 2012 for the
treatment of metastatic castration-resistant prostate cancer
(mCRPCQ). There is no series with a large number of patients
on the use of enzalutamide in patients with end-stage renal
disease (ESRD). We present a patient diagnosed with mCRPC
who was followed up with enzalutamide treatment for
about 5 years after progression with docetaxel and who was
on hemodialysis 3 days a week.

Keywords: Enzalutamide, prostate cancer, renal failure

INTRODUCTION

Castration-resistant prostate cancer (CRPC) is defined as
a progressive disease that can be detected by elevated
serum total prostate-specific antigen (PSA) levels or
imaging methods, although the serum testosterone level
is at the castration level (<50 ng/ml) (1). Enzalutamide, an
androgen receptor signaling inhibitor, is one of the first-
line therapies for (MCRPC). There are no adequate studies
of recommendations or dose reduction for patients with
renal impairment or ESRD. In this study, we presented
a patient with a diagnosis of mCRPC who underwent
hemodialysis (HD) and received enzalutamide for more
than 5 years.

Oz

Onkolojide daha uzun ve kaliteli bir yasam sunan guncel
tedaviler, kanser ve kronik hastaliklarin bir arada gorildugu
vakalarin artmasina neden olmaktadir. ikinci nesil bir anti-
androjen ajan olan enzalutamid, metastatik kastrasyona direncli
prostat kanseri (mCRPC) tedavisi icin 2012 yilinda ABD Gida ve
llac Dairesi (FDA) tarafindan onaylanmistir. Son dénem bobrek
hastaligi (SDBH) olan hastalarda enzalutamid kullanimina iliskin
¢ok sayida hasta iceren bir seri bulunmamaktadir. Bu calismada,
dosetaksel ile progresyon sonrasi yaklasik 5 yildir enzalutamid
tedavisi ile takip edilen ve haftada 3 gtn hemodiyalize giren
mCRPC tanili bir hastayi sunuyoruz.

Anahtar Kelimeler: Enzalutamid, prostat kanseri, bobrek
yetmezligi

CASE REPORT

A 79-year-old male was diagnosed with prostate
adenocarcinoma with bone metastases in 2011, with
a Gleason score of 5 + 4, and treated with goserelin,
bicalutamide and zoledronic acid by urology clinic. There
was a history of bilateral grade 2 hydronephrosis and post-
renal acute kidney injury to chronic kidney disease. He
applied with the low back pain and PSA elevation in 2016.
Laboratory findings were: PSA 19 ng/mL, creatinine 2,41
mg/dL, glomerular filtration rate (GFR) 25,6. Extensive bone
metastasis with Technetium 99m-methyl diphosphonate
(99mTc MDP) involvement was observed in bone
scintigraphy (Picture 1). Abdomen magnetic resonance
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imaging (MRI) showed enlarged pelvic and aortocaval lymph
node metastases, 2 cm prostate lesion in the right posterior
and the central zone. Docetaxel (75 mg/m?) was planned for
the patient with GFR 16. PSA levels elevated to 28,2 ng/ml after
2 cycles and decreased to 19 ng/ml. At the end of 6 cycles, the
lesions were stable on bone scintigraphy, while abdominal
MRI showed almost complete disappearance of lymph nodes
and the lesion in the periprostatic area, regression to 13 mm
of the lesion in the central zone.
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Picture 1. Ga-68 PSMA PET/CT scan images of the patient over the years

Creatinine progression, anuria, metabolic acidosis developed
before the 16th cycle (July 2017), he was taken to the
routine HD program continued 2 days a week. Serum PSA
elevated to 6.2 ng/ml and progression was observed in bone
scintigraphy in September 2017. Enzalutamide (160 mg/day)
was started as a step treatment. PSA level decreased to 3.9
ng/ml in a month, clinic-radiologically findings were stable
for 2 years (Graphic 1).

Graphic 1. Prediction of PSA with enzalutamide treatment

Gallium-68 prostate-specific membrane antigen positron
emission tomography (Ga-68 PSMA PET) taken in September
2019; progression was observed with diffuse metastatic lesions
in the skeletal system and diffuse metastatic lymph nodes in
the pelvis, PSA level was 12.2 ng/ml (Picture 1). Enzalutamide
was continued because the patient was asymptomatic. Next

scan showed stable lesions in prostate gland and pelvis,
progression in skeletal diffuse metastatic lesions in September
2020, PSA was elevated from 19,7 ng/ml to 42,6 ng/ml in six
months. There was a simultaneous increase in parathormone
(PTH) levels (449 pg/ml) of the patient who were missed the
nephrology follow-ups. HD sessions were increased to 3 days
per week. The PSA level first decreased and then stabilized
with a fluctuating pattern (Graphic 1). One year later, PSA was
44,8 ng/ml and PET scan findings were stable. Radiotherapy
(RT) was applied to shoulders and right leg because of severe
pain in July-September 2021. PSA levels decreased to 30,1 ng/
ml and stayed similar levels during for 9 months.

Ga-68 PSMA PET/CT taken in February 2022 compared with
in October 2021; PSMA expression in the prostate gland was
stable, metastatic lymph nodes were stable, and metastatic
lesions detected in both humeri, left iliac bone and femurs
were regressed, other areas of the skeletal system were stable
(Picture 1).

The patient is currently continuing on hemodialysis 3 days a
week and has been on enzalutamide therapy for 58 months.

DISCUSSION

Advances in cancer treatments and dialysis techniques have
increased the simultaneous coexistence of cancer and ESRD,
promising longer life. The experience of enzalutamide in HD
patients with metastatic CRPC is also among the treatments
that have recently appeared in the literature.

In this case, when the docetaxel treatment was started, PSA
surge was detected until the third cycle. This increase was
evaluated as flare phenomenon. There are studies showing
that the cell cycle kinetics of the prostate, the release of PSA
from lytic tumor cells, and the low proliferation rate of prostate
cancer are related (2).

Docetaxel can be used without dose adjustment in ESRD.
However, tubular nephrotoxicity has been reported even in
thosewith normalkidneyfunctions.Takimotoetal.investigated
docetaxel-induced tubular nephropathy in 7 patients. Tubular
markers were measured after chemotherapy. It has been
found to be elevated as in cisplatin-induced tubulopathy
(3). AFFIRM study showed that enzalutamide increases the
median survival of 4.8 months and a 37% risk reduction in
death compared to placebo in mCRPC (4). Therefore, although
its usage of ESRD is limited, we started enzalutamide without
dose reduction. The patient was followed closely in terms of
cardiac toxicity and hypertension, and no increase in blood
pressure was detected.

It was reported that the progression in prostate cancer were
associated with elevated PTH. It directly increases human
prostate cancer cells. PTH receptors are released from bone
metastasis cells and increased mortality (5). In our case, after
the HD session was increased to 3 days a week, regression was
seen and PSA levels decreased than volatile elevations were
appeared.
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Tarhan et al. showed that hemodialysis caused elevation in
all forms of PSA, but the differences were quite small (6). PSA
values may increase by 10% in the post-HD period secondary
to the hemoconcentration mechanism. Therefore, obtaining
PSA before HD should be considered (7).

One of the case reports presented a patient, followed up with
half dose (80mg/day) enzalutamide due to side effects such as
skeletal pain and anorexia. They found no correlation between
HD sessions and active metabolite levels of enzalutamide (8).
Therefore, the treatment was reported as safe in patients
undergoing HD.

Simoes et al. preferred 160mg/day treatment and no
side effects were reported (9). The treatment is ended 7
months later because of widespread progression. Our case,
treated without dose adjustment for 5 years, is the longest
enzalutamide experience in a hemodialyzed patient without
side effects. The patients who have rapid PSA decrease in the
first three months of enzalutamide treatment have a longer
overall and progression-free survival (10). Our case supports
this observation.

CONCLUSION

Since patients on dialysis have been excluded from clinical
trials, data on the efficacy and safety of many oncological
treatments in such patients are unclear. In CRPC, there
are no series with large numbers of patients on the use
of enzalutamide in patients with renal dysfunction, and
therefore, it is important and valuable to include long-term
responses in the literature, as in our case.

ETHICAL CONSIDERATIONS

Informed Consent: Written informed consent was obtained
from all participants who participated in this study.

Status of Peer-review: 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. Mottet N, van den Bergh RCN, Briers E, Van den Broeck T, Cumberbatch
MG, De Santis M, et al. EAU-EANM-ESTRO-ESUR-SIOG Guidelines on
Prostate Cancer-2020 Update. Part 1: Screening, Diagnosis, and Local
Treatment with Curative Intent. Eur Urol 2021;79(2):243-62.

2. Seok Han K, Joon Hong S. Exponential Rise in Prostate-Specific Antigen
(PSA) during Anti-Androgen Withdrawal Predicts PSA Flare after
Docetaxel Chemotherapy in Patients with Castration-Resistant Prostate
Cancer. Yonsei Med J 2015;56:368.

Takimoto T, Nakabori T, Osa A, Morita S, Terada H, Oseto S, et al. Tubular
nephrotoxicity induced by docetaxel in non-small-cell lung cancer
patients.

Loriot Y, Fizazi K, De Bono JS, Forer D, Hirmand M, Scher HI. Enzalutamide
in Castration-Resistant Prostate Cancer Patients With Visceral Disease in
the Liver and/or Lung: Outcomes From the Randomized Controlled Phase
3 AFFIRM Trial Running title: Enzalutamide and visceral mets in AFFIRM.

Schwartz GG. Prostate Cancer, Serum Parathyroid Hormone, and the
Progression of Skeletal Metastases. Cancer Epidemiol Biomarkers Prev
2008;17(3):478-83.

Tarhan F, Orcun A, Kuclkercan |, Camursoy N, Kuyumcuoglu U. Effect
of hemodialysis on serum complexed prostate-specific antigen levels.
Scand J Urol Nephrol [Internet]. 2007;41(5):382-6.

Singh Z, Holt SK, Gore JL, Nyame YA, Wright JL, Schade GR. Aggressive
Prostate Cancer at Presentation Following Solid Organ Transplantation.
Eur Urol Open Sci. 2022;39:79-82.

. van Nuland M, Groenland S, Bergman AM, Rotmans JI, Rosing H, Beijnen

JH, et al. Plasma Levels of Enzalutamide and Its Main Metabolites in a
Patient With Metastatic Castration-resistant Prostate Cancer Undergoing
Hemodialysis. Clin Genitourin Cancer. 2019;17(2):e383-6.

. Simdes J, Augusto |, Meireles S, Vendeira L, Silva C. Metastatic castration-

resistant prostate cancer and the challenge of a patient with chronic
kidney disease in hemodialysis. 2018; Available from: http://dx.doi.
org/10.4322/acr.2018.011

.Armstrong AJ, Lin P, Higano CS, Iversen P, Sternberg CN, Tombal B, et al.

Prognostic Association of Prostate-specific Antigen Decline with Clinical
Outcomes in Men with Metastatic Castration-resistant Prostate Cancer
Treated with Enzalutamide in a Randomized Clinical Trial. Eur Urol Oncol.
2019;2(6):677-84.



