Journal of
Contemporary

YEAR:2021 VOLUME:! | ISSUE:5

e




;_,, JOURNAL OF CONTEMPORARY MEDICINE e-ISSN 2667-7180
{% Formerly Cagdas Tip Dergisi

EDITOR-IN-CHIEF / BAS EDITOR | Resul YILMAZ, Prof. Dr.

Cocuk Sagligi ve Hastalilari A.D., Cocuk Yogun Bakim B.D.
Tip Fakiiltesi, Selguk Universitesi, Konya, TURKIYE
E-mail: drresul@gmail.com

EDITORS / EDITORLER | Mustafa ALTAY, Prof. Dr.

ig Hastaliklari A.D., Endokrinoloji ve Metabolizma Hastaliklari B.D.
Tip Fakiiltesi, Saglik Bilimleri Universitesi Keciéren Egitim ve Arastirma
Hastanesi, Ankara, TURKIYE

E-mail: altay_mustafa@hotmail.com

Fikret ERDEMIR, Prof. Dr.

Uroloji AD

Tip Fakiiltesi, Tokat Gaziosmanpasa Universitesi, Tokat, TURKIYE
E-mail: fikreterdemir@mynet.com

Mustafa OZCETIN, Prof. Dr.

Cocuk Sagligi ve Hastalilari A.D.
Istanbul Tip Fakiiltesi, Istanbul Universitesi, Istanbul, TURKIYE
E-mail: mozcetin@gmail.com

Atilla SENAYLI, Dog. Dr.

Cocuk Cerrahisi A.D.,

Tip Fakiiltesi, Yildirm Beyazit Universitesi, Yenimahalle Egitim ve
Arastirma Hastanesi, Ankara, TURKIYE

E-mail: atillasenayli@gmail.com

Yesim SENAYLI, Dr.

Anesteziyoloji ve Reanimasyon A.D.
Ankara Giilhane Egitim Arastirma Hastanesi, Ankara, TURKIYE
E-mail: ysenayli@gmail.com

Raziye GELEN, Dr.

Cocuk Sagligr ve Hastaliklari Hemsireligi A.D.
Hemsirelik Fakiiltesi, Selcuk Universtesi, Konya, TURKIYE
E-mail: rturgut42@gmail.com

VOLUME || ISSUE5 YEAR 2021

The Owner and Publishing Manager on behalf of
the Journal of Contemporary Medicine

Prof. Dr. Resul YILMAZ
Address: Selcuk Universitesi, Tip Fakiiltesi Cocuk

Yogun Bakim Bilim Dali Alaeddin Keykubat
Yerleskesi Selcuklu/Konya 42075 Turkiye

Phone: +90 (332) 241 50 00-44513

Fax: +90 (332) 241 21 84
e-mail: cagdastipdergisi @gmail.com
web: http://www.jcontempmed.com



http://www.jcontempmed.com

gz JOURNAL OF CONTEMPORARY MEDICINE e-ISSN 2667-7180
y/
( A Formerly Cagdas Tip Dergisi

INTERNATIONAL EDITORIAL | Hulya BAYIR, Prof. Dr.
BOARD / ULUSLARARASI YAYIN | Professor of Critical Care Medicine and Endowed Chair of Pediatric
KURULU | Critical Care Medicine Research at the University of Pittsburgh. USA

Maciej BURA, Dr.

Department of Infectious Diseases, Poznan University of Medical
Sciences, POLAND

Sancak YUKSEL, Associate Prof. Dr.

Otorhinolaryngology — Head & Neck Surgery at McGovern Medical
School, University of Texas, USA

Siireyya SAVASAN, Prof. Dr.

Director, Pediatric Blood and Marrow Transplantation Program.
Children's Hospital of Michigan ,Barbara Ann Karmanos Cancer
Center, Central Michigan University College of Medicine, USA

Yau Sui YU, Associate Prof. Dr.

Department of Nursing The Open University of Hong Kong,
HONG KONG

Ashrarur Rahman MITUL, Prof. Dr.

Professor of Pediatric Surgery, Dhaka Shishu ( Children) Hospital &
Bangladesh Institute of Child Health, BAGLADESH

Ismail Ibrahim LATIF, Prof. Dr.
Immunology, University of Diyala /College of medicine, IRAQ

Zhiqgiang LIU , Prof. Dr.

Biochemistry and Molecular Biology Tianjin Medical University:
Tianjin, Tianjin, CN

Abid QAZI, MD/Dr.

Consultant Paediatric Surgeon at Al Jalila Children's Specialty Hospital.
UNITED ARAB EMIRATES

Obehi H OKOJIE, Prof. Dr.

Department of Community Health, College of Medical Sciences,
School of Medicine, University of Benin, Benin Edo State, NIGERIA

Illhama JAFARLI, Associate Prof. Dr.
Paediatric Surgeon at Cardiff and Vale University Health Board, UK

Areej Atyia HUSSEIN, Prof. Dr.
Virology, University of Diyala /College of medicine, IRAQ

Zafar ZAHEER, PhD. Dr

Bioststistics, Institute of Management Sciences, Peshawar University.
PAKISTAN




@ JOURNAL OF CONTEMPORARY MEDICINE ~ eISSN 26677180

2
%1 Formerl g isi
Y y Cagdas Tip Dergisi

EDITORIAL ADVISORY BOARD / | ilknur BOSTANCI, Prof. Dr.
Gocuk Alerji ve immiinoloji, Dr. Sami Ulus Kadin Dogum ve Gocuk Sagligi ve Hastaliklari
DANISMA KURULU Egitim ve Arastirma Hastanesi, Ankara, TURKIYE

Sacide PEHLIVAN, Prof_. Dr. )
Tibbi Biyoloji A.D. Istanbul Universitesi Istanbul Tip Fakiiltesi, Istanbul, TURKIYE

Taner SEZER, Associate PArof. Dr. )
Gocuk Noéroloji B.D. Baskent Universitesi Tip Fakiiltesi, Ankara, TURKIYE

Sevil CAYLI, Prof. Dr. ) )
Histoloji ve Embriyoloji A.D. Yildirim Beyazit Universitesi Tip Fakiiltesi, Ankara, TURKIYE

Galip GUZ, Prof. Dr. )
Nefroloji B.D. Gazi Universitesi Tip Fakltesi, Ankara, TURKIYE

Murat KEKILLI, Prof. Dr. i
Gastroenteroloji B.D. Gazi Universitesi Tip Fakdiltesi, Ankara, TURKIYE

ibrahim HAZNEDARO(?LU, Prof. Dr. )
Hematoloji B.D. Hacettepe Universitesi Tip Fakiiltesi, Ankara, TURKIYE

Nihal HATIPOGLU, Prof. Dr.
Cocuk Endokrinoloji ve Metabolizma B.D. Erciyes Universitesi Tip Fakiiltesi, Kayseri, TURKIYE

Ayse Feyda NURSAL, Associate Prof. Dr.
Tibbi Biyoloji ve Genetik A.D. Hitit Universitesi Tip Fakiiltesi, Corum, TURKIYE

Omer ERDEVE, Prof. Dr.
Neonatoloji B.D. Ankara Universitesi Tip Fakiiltesi, Ankara, TURKIYE

Unal BIGAKGI, Associate Prof. Dr.
Gocuk Cerrahisi A.D. 19 Mayis Universitesi Tip Fakiiltesi, Samsun, TURKIYE

Murat ASCI, Associate Prof. Dr.
Ortopedi, Acibadem Eskisehir Hastanesi, Eskisehir, TURKIYE

ilhan GETIN, Prof. Dr.
Halk Sagligi A.D. Cumhuriyet Universitesi Tip Fakiiltesi, Sivas, TURKIYE

Faruk KUTLUTURK, Prof. Dr.
Endokrinoloji B.D. Tokat Gaziosmanpasa Universitesi Tip Fakiiltesi, Tokat, TURKIYE

Banu CELIKEL ACAR, Prof. Dr.
Cocuk Romatoloji, Saglik Bilimleri Univeristesi Ankara Sehir Hastanesi, Ankara, TURKIYE

Fatih OZKAN, Prof. Dr.
Aanesteziyoloji ve Reanimasyon A.D. 19 Mayis Universitesi Tip Fakiltesi, Samsun, TURKIYE

Akif Biiyiikbese, Prof. Dr.
ig Hastaliklari ve Diyabet, Medistate Kavacik Hastanesi,istanbul, TURKIYE

Tamer SEKMENLI, Associate Prof. Dr. ]
Cocuk Cerrahisi A.D. Selcuk Universtesi Tip Fakiltesi, Konya, TURKIYE

ismail OKAN, Prof. Dr. i
Cerrahi Onkoloji B.D. Tokat Gaziosmanpasa Universitesi Tip Fakiiltesi, Tokat, TURKIYE

LANGUAGE EDITOR / Hanefi Vural, Prof.Dr. ) o
Fatih Sultan Mehmet Vakif Universitesi Edebiyat Fakiiltesi, Istanbul, TURKIYE

DiL EDITORU | E-mail: hvural@fsm.edu.tr

Gokhan Kalkan, Assistant Prof.Dr.
University of Texas Southwestern Medical Center Division Of Pediatric Infectious Diseases, Texas, USA
E-mail: gkalkanmd@gmail.com

BIOSTATISTIC EDITOR / Osman Demir, Assistant Prof.Dr. ) i o
... | Biyoistatistik A.D., Tokat Gaziosmanpasa Universitesi Tip Fakiiltesi, Tokat, TURKIYE
BIYOISTATISTIK EDITORU | E-mail: mosmandemir@hotmail.com




Jjg&- JOURNAL OF CONTEMPORARY MEDICINE

-"//
-'/ozl
‘ Formerly Cagdas Tip Dergisi

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
brand names.
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Abstract

Aim: Head trauma is the most frequent reason for trauma related
child deaths. Minor head traumas (MHT) form a considerable part
of pediatric head traumas. Brain Computed Tomography (CT)
is the gold standard for demonstrating intracranial pathologies
in patients with head trauma. It is necessary to avoid having
unnecessary CT scans in order to reduce the cost and the harms
of radiation. We aim to assess the pediatric patients that applied
to the emergency service with complaints of head trauma in the
light of Prediction of Important Clinical Events (CHALICE) clinical
decision-making rules.

Material and Method: 200 patients under 18 years old who
applied to the emergency service with complaints of head trauma
between 2016 and 2019 are included in this retrospective study.

Results: 200 patients in total were included in the study; of them,
128 are males and 72 are females. Of the patients, 3 have a Glaskow
Coma Score (GCS) of 3-8, 2 have a GCS of 9-13, and the remaining
195 patients have a GCS of 14-15. Considering the symptoms,
35 patients had a headache, 28 patients had subcutaneous
hematoma, and 26 patients had nausea-vomiting. The reason for
trauma is motor vehicle accident for 99 patients and falling down
from height for 95 patients. Four patients died. CHALICE (+) rate
was found 67.82% in the patients having a brain CT scan. 41.95% of
asymptomatic patients had a brain CT scan.

Conclusion: Most of the patients participating in our study applied
to the emergency service with minor head trauma. 32,18 percent of
the patients who had brain CT were CHALICE (-) and 41.95% of the
patients who had no symptoms showed us that unnecessary CT is
performed at a high rate in pediatric MHT.

Keywords: Pediatric head trauma, CHALICE, computed brain
tomography, defensive medicine, traumatic brain damage,
minor head trauma

Oz

Amag: Kafa travmasi travmaya bagl cocuk oltmlerinin en sik
sebebidir. Minor kafa travmalari (MKT) cocukluk kafa travmalarinin
onemli bir kismini olusturmaktadir. Beyin Bilgisayarli Tomografisi (BT)
kafa travmasi ile gelen hastalarda intrakraniyal patolojileri gostermek
icin altin standarttir. Ancak MKT'lerin kii¢tk bir kisminda ciddi kafa ici
hadise oldugu distunuldigunde maliyet ve radyasyonun zararlarini
azaltmak icin gereksiz tomografi cekmekten kaginmak gerekir. Biz
bu calismada acil servise kafa travmasi ile basvuran cocuk hastalar
CHALICE klinik karar verme kurallart 1siginda degerlendirmeyi
amacladik.

Gere¢ ve Yontem: Bu retrospektif calismaya 2016-2019 tarihleri
arasinda 18 yas altinda acil servise kafa travmasi nedeniyle basvuran
200 cocuk hasta dahil edilmistir.

Bulgular: Calismaya 128 erkek ve 72 kiz olmak Uzere toplam 200
hasta alinmistir. Bunlardan 3'Gnun GKS 3-8 arasinda, 2'sinin GKS 9-13
arasinda ve kalan 195 hastanin GKS 14-15 arasindadir. Semptomlara
bakildiginda ise 35 hastada bas agrisi, 28 hastada cilt alti hematom
ve 26 hastada bulanti-kusma gortlmustir. Travma sekli 99 hastada
arag ici trafik kazasi ve 95 hastada yiksekten disme seklindedir. 39
hasta hastaneye yatirilarak tedavi edilmistir. Exitus olan 4 hasta vardir.
Beyin BT ¢ekilenlerde CHALICE (+) orani %67,82 olarak tespit edilmistir.
Hicbir semptomu olmayan hastalarin %41,95'ine beyin BT ¢ekilmistir.

Sonug¢: Calismamiza katilan hastalarin biyik cogunlugu minor kafa
travmasi ile acile servise basvurmustur. Beyin BT ¢ekilen hastalarin
932,181 CHALICE (-) olmasi ve hig bir semptomu olmayan hastalarin
%41,95'ine beyin BT ¢ekilmesi bize géstermistir ki cocuk MKT lerinde
yUksek oranda gereksiz BT ¢ekilmektedir.

Anahtar Kelimeler: Cocuk kafa travmasi, CHALICE, bilgisayarli
beyin tomografisi, defansif tip, travmatik beyin hasari, minér kafa
travmasi
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INTRODUCTION

Trauma is the most significant reason for morbidity and
mortality in children. Head trauma is the most frequent reason
for trauma related child death at the rate of 80%." Childhood
head traumas may lead to various clinical conditions ranging
from mild to severe. However, most of the pediatric head
traumas are mild.” The most common reasons for pediatric
head traumas are motor vehicle accidents, falling, assaults,
bicycle accidents, and sports trauma. The most frequent reason
for head trauma in babies under one year old is abuse.?*

Minor head traumas (MHT) form a considerable part of pediatric
head traumas. While incidence of intracranial pathologies
in MHT varies between 3% and 5%, the rate increases in
younger children.®! Yet, such pathologies rarely require surgical
intervention and proper management of such patients is still a
controversial topic.>!

Brain computed tomography (CT) is the gold standard for
demonstrating intracranial pathologies in patients with head
trauma. It enables early diagnosis and treatment of intracranial
cases. However, it is a high-cost process for minor head traumas,
in particular.”?On the other hand, it is indicated that exposure to
ionizing radiation during computed tomography (CT) scanning
increase the rates of brain tumor and leukemia in children.®
Considering that only <1% of MHT is a severe intracranial case,™
one must be very careful in taking the risk of cost and radiation.
Many decision-making rules were developed in making the
decision for having a brain CT scan for such patients. The criteria
of the Pediatric Emergency Care Applied Research Network
(PECARN), Canadian Assessment of Tomography for Childhood
Head Injury (CATCH), and Children’s Head Injury Algorithm for
the Prediction of Important Clinical Events (CHALICE) are the
most frequently accepted clinical decision-making criteria that
were developed for selective CT requests.”

In this study, we aim to assess the pediatric patients that applied
to the emergency service with complaints of head trauma in
the light of CHALICE clinical decision-making rules.

MATERIAL AND METHOD

200 patients under 18 years old who applied to the emergency
service with complaints of head trauma between 2016 and 2019
are included in this retrospective monocentric study. Patient
data were obtained retrospectively from patient files and
hospital electronic information system. The ethics committee
approval required for the study was obtained from the local
ethics committee. (Ahi Evran University Clinical Research Ethics
Committee's decision dated 22.05.2018 and numbered 2018-
10/ 89)

All patients under 18 years old who were diagnosed with head
trauma in emergency service and for which brain CT scanning
was performed and the patients under 18 years old who were
kept under observation for 8 hours and above without brain CT
scanning are included in the study. We reached the patients,
who were kept under observation and then discharged, by

phone whenever possible and obtained information on their
later medical conditions. Those whom we failed to reach and
obtain information are excluded from the study.

Demographic information, presenting symptoms, Glaskow
Coma Score (GCS), Trauma mechanisms, CT images,
hospitalization-discharge-death findings of all patients were
recorded.

The patients with GCS>13 were evaluated as having a head
trauma and 195 patients were evaluated in this category. The
patients were also evaluated from the point of view of CHALICE
clinical decision-making rules (Table 1).”!

Table 1. CHALICE Clinical Decision Rule

History
1. Witnessed LOC >5minutes
History of amnesia >5 minutes
Abnormal drowsiness
Over 3 discrete vomits
Physician’s suspicion of nonaccidental injury
6. First ever seizure after injury
Examination
1. GCS<14 or <15if under 1 year
Suspicion of penetrating or depressed skull injury or tense fontanelle
Sign of basil skull fracture
Positive focal neurological finding
. Presence of bruise, swelling or laceration >5 cm if <1 year old
Mechanism
1. Dangerous mechanism (MVA) >40 mph
2. fall >3 meters
3. High speed projectile injury.

A

ooa W

Statistical analyses were performed by using the program SPSS
version 17.0. Conformity of variables to normal distribution
was examined by histogram charts, and Kolmogorov-Smirnov
test. Mean, standard deviation, and median values were used
in presenting descriptive analyses. Categorical variables were
compared by using Chi Square Test. While Mann Whitney U
Test was used in evaluation of nonnormal (nonparametric)
variables between two groups, Kruskal Wallis Test was used
in evaluation of them among more than two groups. The
conditions under which p-value is below 0.05 were valuated
as statistically significant results.

RESULTS

A total of 200 patients were included in the study; of them,
128 are malesand 72 are females. Of the patients, 3 have a GCS
of 3-8, 2 have a GCS of 9-13, and the remaining 195 patients
have a GCS of 14-15. Considering the symptoms, 35 patients
had a headache, 28 patients had subcutaneous hematoma,
and 26 patients had nausea-vomiting. Form of trauma is
motor vehicle accident in 102 patients and falling down from
height in 95 patients. 199 patients had blunt trauma and
the remaining patient had a blunt and penetrating trauma.
Spread of trauma is isolated head trauma in 105 patients
and multisystem trauma in 95 patients. 39 patients were
hospitalized. 4 patients died. Distribution of gender and
clinical findings of the patients are given in Table 2.
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Mean age of the participants of this study is 8.66+5.47 years.
Mean length of hospital stay is 1.05+4.20 days. Age and
laboratory values of the patients are given in Table 3.

The patients were also evaluated by CHALICE clinical decision-
making rules. CHALICE (+) rate was found 67.82% in patients
with brain CT scan. 18 (15.25%) of 118 CHALICE (+) patients
having a brain CT scan was evaluated as CT (+); 100 (84.75%)
were evaluated as CT (-).

Table 2. Distribution of patients by gender and clinical findings

n %
Gender Male 128 (64.50)
Female 72 (36.50)
3-8 3 (1.50)
GCS 9-13 2 (1.50)
14-15 195 (97.50)
Headache 35 (17.50)
Nausea-vomiting 26 (13.50)
Sy Changes in consciousness 17 (8.50)
Subcutaneous hematoma 28 (14.50)
No symptoms 93 (46.50)
Cardiac arrest 1 (.50)
Falling from height 95 (47.50)
Traffic accident-in-vehicle 99 (49.50)
tF'%Ln:nc;f Injury by foreign body 2 (1.50)
Battery-abuse 1 (.50)
Traffic accident-extravehicular 3 (1.50)
Trauma Blunt 199 (99.50)
mechanism  Blunt + Penetrating 1 (.50)
Spread of Isolated head trauma 105 (52.50)
trauma Multisystem trauma 95 (47.50)
Bone fracture 8 (4.50)
SAH 4 (2.50)
Subdural hemorrhage 3 (1.50)
Brain CT Contusio cerebri 3 (1.50)
Normal Brain CT 154 (77.50)
Brain CT not scanned 26 (13.50)
SAH + Subdural hemorrhage 1 (.50)
Fracture in maxillofacial bones 1 (.50)
Outpatient treatment 161 (80.50)
T 39 (19.50)
Recovery 195 (97.50)
Result Transfer 1 (.50)
Dead 4 (2.50)
. Present 20 (10.00)
CTfinding  \pcent 180 (90.00)

Brain CT scanning of the patients were compared to the forms
of trauma, symptoms, spread, treatment, results, and the
rates of CT findings (Table 4). Accordingly, while the rate of
falling down from height is higher in the patients with brain
CT scan, the rate of traffic/ in-vehicle accidents as form of
trauma is higher in the patients without brain CT scan. The
rate of patients with brain CT scan who show the symptoms
of headache and nausea-vomiting is higher compared to
those without brain CT scan. The rate of isolated head trauma
is higher in the patients with brain CT scan compared to those
without brain CT scan. The rate of hospital stay is higher in
the patients with brain CT scan compared to those without
brain CT. No significant correlation was found between the
presence of results and CT findings and the brain CT scans.
In addition, it is remarkable that 41.95% of the asymptomatic
patients had a brain CT scan.

Table 4. Comparison of Brain CT scanning of the patients to the rates of

forms of trauma, symptoms, spread of trauma, treatment, result, and CT
finding

Brain CT
Scanned NotScanned P*
n % n %
Falling from height 90 (51.72) 5 (19.23)
Traffic accident-in-vehicle 78 (44.83) 21 (80.77)
Formof  Injury by foreign body 2 (1.15) 0 (.50) 0019
trauma Battery-abuse 1 (.57) 0 (.50)
el ) s 072 0 (5
Headache 31 (17.82) 4 (15.38)
Nausea-vomiting 25 (14.37) 1 (3.85)
Changes in consciousness 17 (9.77) 0 (.50)
S Subcutaneous hematoma 28 (16.09) 0 (.50) 0.001
No symptoms 73 (4195) 20 (76.92)
Cardiac arrest 0 (.50) 1 (3.85)
Spread of Isolated head trauma 98 (56.32) 7 (26.92) 0.005
trauma Multisystem trauma 76 (43.68) 19 (73.08)
Outpatient treatment 136 (78.16) 25 (96.15)
T 38 (2184 1 (385 03!
Recovery 170 (97.70) 25 (96.15)
Result Transfer 1 (.57) 0 (.50) 0.717
Dead 3 (1.72) 1 (3.85)
Present 20 (11.49) 0 (.50)

CT finding Absent 0.068

154 (88.51) 26 (100.00)

*Chi Square Test

Table 3. Age and laboratory value of the patients

Mean +s.d. Median Min. Max.
Age (years) 8.66 +5.47 8.50 .50 17.50
WBC (/uL) 11336.62 +4514.53 10125.50 4330.00 27610.00
Neutrophile (/uL) 5913.20 +3638.18 4935.50 810.00 23940.00
Lymphocyte (/pL) 4168.25 +2338.59 3620.00 920.00 14550.00
Basophile (/uL) 34.50 +41.38 10.00 .50 300.00
Eosinophile (/uL) 158.40 +299.45 44.50 .50 1990.00
HGB (g/dL) 12.68 +1.59 12.70 5.50 16.80
HTC (%) 37.59 +4.57 37.60 14.50 48.40
PLT (/pL) 309530.00 +92740.95 298500.00 32000.00 526000.00
NA (mmol/L) 138.51 +3.03 138.50 127.50 153.50
K (mmol/L) 413 +.45 4.10 3.50 5.50
Cl (mmol/L) 103.07 +3.59 103.50 94.50 130.00
CRP (mg/L) 3.02 +8.09 31 .50 73.50
Length of Hospitalization (days) 1.05 +4.20 .50 .50 48.50
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The correlation among GCS and form of trauma, symptom,
trauma mechanism, spread, brain CT, treatment, and result
were examined. Accordingly, we found that there is a
significant correlation among GCS and symptom, brain CT,
treatment, and result (p<0.001 for all of them). While the rate
of headache is higher in the patients with GCS of 14-15, the
rate of changes in consciousness is higher in those with GCS of
3-8 and GCS of 9-13. While the rate of bone fracture is higher
in the patients with GCS of 14-15; the rate of SAH is higher
in those with GCS of 3-8; the rate of subdural hemorrhage is
higher in those with GCS of 9-13. The rate of hospital stay is
lower in the patients with GCS of 14-15 compared to those
with GCS of 3-8 and GCS of 9-13. Mortality rate is higher in the
patients with GCS of 3-8 compared to those with GCS of 9-13
and GCS of 14-15. GCS is 14-15 in the patients with changes
in consciousness compared to those with other symptoms.
The rate of bone fracture is higher in the patients with
Subcutaneous Hematoma compared to those with Nausea-
Vomiting and Changes in Consciousness. The rate of hospital
stay is higher in the patients with changes in consciousness
compared to those with Nausea-Vomiting and Subcutaneous

Hematoma. Death rate is lower in the patients with Nausea-
Vomiting compared to those with Changes in Consciousness
and Cardiac Arrest (p<0.001).

The rate of isolated head trauma as spread of trauma is
higher in the patients with the form of trauma due to falling
from height as compared to those with the form of trauma
due to in-vehicle traffic accident and extravehicular traffic
accident (p<0.001). The rate of brain CT bone fracture is
higher in the patients with the form of trauma due to falling
from height compared to those with the form of trauma due
to in-vehicle traffic accident (p=0.01). Distribution of GCS,
symptoms, form of trauma, trauma mechanism, spread of
trauma, treatment, and result rates of the patients by brain
CTis given in Table 5.

When brain CT findings of the patients are sorted out as
present/absent, the number of patients with GCS of 3-8 and
GCS of 9-13in CT findings are higher than the patients without
CT findings. The rate of changes in consciousness is higher in
the patients with CT findings compared to those without CT
findings (p<0.001 for all of them).

Table 5. Comparison of Clinical Findings and Trauma Characteristics of the Patients to Brain CT

Brain CT
. . SAH+ Fracture in
Bone Subdural Contisuo Normal Brain CT N "
SAH " . Subdural maxillofacial
fracture hemorrhage cerebri Brain CT Not scanned hemorrhage e
n % n % n % n % n % n % n % n %
3-8 0 (.50) 2 (50.00) 0 (.50) 0 (.50) 0 (.50) 0 (.50) 1 (100.00) O (.50)
GKS 9-12 1 (12.50) O (.50) 1 (3333) O (.50) 0 (.50) 0 (.50) 0 (.50) 0 (.50)
13-15 7 (8750) 2 (50.000 2 (66.67) 3 (100.00) 154 (100.00) 26 (100.00) O (.50) 1 (100.00)
Head ache 0 (.50) 0 (.50) 0 (.50) 0 (.50) 31 (20.13) 4 (15.38) 0 (.50) 0 (.50)
Nausea-vomiting 1 (12.50) O (.50) 0 (.50) 1 (33.33) 21 (13.64) 1 (3.85) 1 (100.00) 1 (100.00)
Changes in
TS IEESS 1 (12.50) 4 (100.000 3 (100.000 2 (66.67) 7 (4.55) 0 (.50) 0 (.50) 0 (.50)
Symptom Subcutaneous
[ — 4 (50.00) 0 (.50) 0 (.50) 0 (.50) 24 (1558) O (.50) 0 (.50) 0 (.50)
No symptoms 2 (25500 O (.50) 0 (.50) 0 (.50) 71 (46.10) 20 (7692) O (.50) 0 (.50)
Cardiac arrest 0 (.50) 0 (.50) 0 (.50) 0 (.50) 0 (.50) 1 (3.85) 0 (.50) 0 (.50)
Eae'i';”h% = 5 (62500 1 (25500 2 (66.67) 1 (3333) 81 (5260) 5 (1923) 0 (500 O (.50
T;a\i/t}c] iilcecident- 2 (25500 3 (7550) 1 (3333) 1 (3333) 69 (44.81) 21 (80.77) 1 (100.00) 1 (100.00)
Form of - -
trauma 'ggg;y byforeign 1 (12500 0 (50 0 (50 0  (50) 1 (65 0 (50 O (500 O  (50)
Battery-abuse 0 (.50) 0 (.50) 0 (.50) 0 (.50) 1 (.65) 0 (.50) 0 (.50) 0 (.50)
Traffic accident-
SRRy 0 (.50) 0 (.50) 0 (.50) 1 (33.33) 2 (1.30) 0 (.50) 0 (.50) 0 (.50)
Trauma Blunt 8 (100.00) 4 (100.000 3 (100.00) 3 (100.00) 153 (99.35) 26 (100.00) 1 (100.00) 1 (100.00)
; Blunt +
mechanism Penetrating 0 (.50) 0 (.50) 0 (.50) 0 (.50) 1 (.65) 0 (.50) 0 (.50) 0 (.50)
Isolated head
Soreadal m— 5 (62.50) 1 (25.50) 2 (66.67) 1 (3333) 89 (57790 7 (2692) O (.50) 0 (.50)
t .
rauma e 3 (37500 3 (7550) 1 (3333) 2 (6667) 65 (4221) 19 (73.08) 1 (10000) 1 (100.00)
trauma
Outpatient
Treatment  treatment 3 (37500 O (.50) 0 (.50) 0 (.50) 132 (85.71) 25 (96.15) O (.50) 1 (100.00)
ospitalization 5 62.50 4 100.00 3 100.00 3 100.00 22 14.29 1 3.85 1 100.00 0 .50
Hospitalizati ( ) ( ) ( ) ( ) ( ) (3.85) ( ) (:50)
Recovery 8 (100.00) 1 (25.50) 3 (100.000 3 (100.00) 154 (100.00) 25 (96.15) O (.50) 1 (100.00)
Result Transfer 0 (.50) 1 (25.50) 0 (.50) 0 (.50) 0 (.50) 0 (.50) 0 (.50) 0 (.50)
Dead 0 (.50) 2 (50.00) 0 (.50) 0 (.50) 0 (.50) 1 (3.85) 1 (100.000 O (.50)

*Chi Square Test
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DISCUSSION

We found that 32.18% of the patients in the study had a brain
CT scan although they turned out CHALICE (-) and 15.25%
of CHALICE (+) patients turned out CT (+). 154 (88.5%) out
of 174 patients in total for which tomography scanning
was performed were evaluated as normal. In addition, it is
remarkable that brain CT scan was performed for 41.95% of
the asymptomatic patients. The National Cancer Institute
and the Food and Drug Administration have recommended
a decrease in radiation exposure by eliminating unnecessary
CT scans, with special emphasis on the pediatric population.
09 The findings make us think that brain CT scan is not
reasonable in examination of pediatric head traumas
considering the side effects of radiation and the cost. The
plans required to minimize unnecessary CT scans in children
must be made without delay.

The need for reduce unnecessary CT scans while minimizing
the risk of missing the symptoms of clinically significant
traumatic brain injury (TBI) led to development of clinical
estimate rules designed to guide the clinicians in CT decision-
making process.'"” The 3 most frequently used decision-
making rules (PECARN, CATCH, and CHALICE) are hard to
compare with each other as they have different objectives
and target population. For example, CHALICE includes all
children with head trauma; PECARN includes the children
with head trauma and GCS of 14-15; CATCH includes the
children with head trauma and GCS of 13-15."""The reason
for using CHALICE decision-making rules in this study is the
fact that the study contains patients from all groups. Clinical
estimate rule for CHALICE head trauma was derived for
evaluation of head traumas of all degrees in a prospective
cohort analysis consisting of 22,722 children that applied to
emergency service in The United Kingdom between 2000
and 2002.1'% It was reported that this decision-making rule
indicates traumatic brain damage with of 98.6% sensitivity
and 86.9% specificity.""

In this study; It is noteworthy that 32.18% of CHALICE (-)
patients had CT performed, 88.5% of patients underwent
CT scan had normal results, and 41.95% of asymptomatic
patients had CT scans. This situation made us think of
clinicians perform unnecessary CT scans for pediatric head
traumas with a defensive medicine approach without
utilizing any of the clinical decision-making rules.

In defensive medicine, a physician avoids unnecessary use
of medical practices for diagnosis and treatment and the
practices that are highly likely to result in a malpractice
case by behaving overprotectively or reservedly in order
not to encounter any criminal or legal action, pay damage
or increase the premiums on insurance policy.™ In a
compilation published in 2019, the reasons for defensive
medicine are specified as physician-patient communication,
medical error and malpractice cases, the effect of media,
lack in professional experience, violence, healthcare system,
patient complaints, patient density, and the desire to become

a perfect physician."¥ We think that it is very important to
minimize the reasons that push the physicians to adopt
defensive medicine approach as well as the trainings for
physicians in order to reduce unnecessary CT scans for
pediatric patients with head trauma.

GCS is one of the oldest and most common scoring systems
that are used for evaluation of the patients with head
trauma. Besides, GCS is frequently used in separating the
patients with head trauma into subgroups, diagnosis and
treatment methods, and repetitive evaluation of patients.
031 |t was reported in many previous studies that low GCS
values and changes in consciousness are related to mortality
due to brain damage and head trauma.''® In addition,
GCS and changes in consciousness are common physical
examination findings that indicate a high risk in PECARN,
CATCH, and CHALICE which are the most frequently used
decision-making rules for MHTs in children.”! This study
indicates in line with the literature that GCS and changes in
consciousness are related to clinical condition, brain damage,
intracranial case, hospital stay and mortality of the patients.
A previous study on 29,433 pediatric patients with head
trauma reported that 63.7% of the patients are males and
95.4% have a GCS of 15. In addition, 70.1% of the patients in
this study applied to the hospital with complaints of falling.
The most frequent presenting symptoms were reported
to be headache and vomiting. Only <1% of the patients
needed surgical intervention.” The data in the literature are
also similar.'® In this study, 64% of the patients are males
and 36% are females. 97.5% of the patients have a GCS of
>13. The patients applied to the hospital with complaints of
head ache at the rate of 17.5% and nausea-vomiting at the
rate of 13%. 49.5% of the patients applied to the hospital due
to motor vehicle accident and 47.5% applied due to falling
from height. CT findings were found in 10% of the patients.
Only 4 patients died. The data in this study are consistent
with the literature.

Limitations

The study is limited to being monocentric, retrospective,
and the limited number of patients. We think of supporting
the study findings with later prospective and multicentric
studies with more patients in the future. Besides, studying
the reasons that push physicians to defensive approach in
making the decision in performing tomography scanning
for pediatric head traumas may be beneficial in developing
approaches to reduce the rate of unnecessary tomography
scans in the future.

CONCLUSION

The fact that there are lots of CHALICE(-) patients for which
CT scanning is performed in this study, results of a great
majority of the patients for which CT scanning is performed
are normal and CT scanning is performed for 41.95% of the
asymptomatic patients make us think that physicians don't
utilize any of the clinical decision-making rules due to their
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defensive medicine approach. We think that it is important
to investigate and minimize the reasons that push the
physicians to adopt defensive medicine approach as well as
the trainings for physicians in order to reduce unnecessary
tomography scans for MHTs in pediatric patients.
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Abstract

Objective: The increase in the geriatric population in industrialized
countries also increases the rate at which this group utilizes
emergency services. Evaluation of this patient group is not specific
to a single discipline, but requires a multidisciplinary approach.
Information obtained by examining emergency service use among
geriatric patients can inform us of approaches to improve hospital
efficiency and potentially reduce the morbidity and mortality rates.

Material and Method: This study investigated the retrospective
records of geriatric patients who presented to emergency services
during 2016 Kutahya Evliya Celebi Training and Research Hospital,
Turkey. Demographic characteristics, diagnoses, hospitalization
rates, hospitalization according to clinics, seasonal characteristics,
duration of hospital, and patient outcomes were evaluated. Study
data were evaluated using the SPSS 20.00 statistical program.

Results: A total of 314.178 patients opted for emergency services
during 2016, and 29.163 (9.2%) were 65 years old and older. Among
these patients, 10.545 were hospitalized, of whom 4.246 (40.2%)
were aged 65 years or older. The most frequently utilized hospital
units were the cardiology (n=723, 17.02%), the neurology (n=717,
16.88%), and the chest diseases (n=674, 15.87%).

Conclusion: The geriatric population requires that necessary
changes should be made in healthcare structures. Our study,
which evaluates hospitalization rates and health status in geriatric
population at a provincial which can also provide a regional level,
can help in making patient admission, follow-up, and rehabilitation
more comprehensive.

Keywords: Geriatric assessment, emergency department,
hospitalization

Oz

Amagc: Sanayilesmis Ulkelerde geriatrik yas populasyonunun artis
gostermesi bu yas grubu hastalarin acil servislere basvuru oranini da
arttirmaktadir. Ayrica bu grubun degerlendirilmesi tek bir bransa 6zgu
olmayip multidisipliner bir yaklasim gerektirmektedir. Dolayisiyla bu
hasta grubunun acil servis bagvurularinin incelenmesiyle elde edilecek
veriler midahele zamanini kisaltabilecedi gibi takiplerinde de hastane
kaynaklarinin verimli kullanilmasini ve bunun sonucunda morbidite
ve mortalite oranlarini azaltilmasi igin yol gdsterici olabilir.

Gereg ve Yontem: Bu calisma Kutahya Evliya Celebi Egitim Arastirma
Hastanesi Acil Servisine 01.01.2016 — 31.12.2016 tarihleri arasinda
bagvuran geriatrik hastalarin geriye doénuk kayitlari incelenerek
gerceklestiriimistir. Incelemede hastalarin  demografik  &zellikleri,
tanilari, hastaneye yatis oranlari, kliniklere gére dagilimi, mevsimsel
ozellikleri, hastanede yatis sureleri ve sonlanim durumlari
degerlendiriimeye alinmistir. Calismada elde edilen veriler SPSS 20.00
programi kullanilarak degerlendirilmistir.

Bulgular: Calismanin yapildigigi stre icerisinde acil servise yapilan
basvuru sayisi 314.178 olup 29.163'0 (%9,2) atmisbes yas ve Uzeri
oldugu tesbit edildi. Bu donem icerisinde acil servisten diger servislere
yatan hasta sayisi 10.545 olup, bunlarin 4246'si (%40,2) 65 yas ve
Ustl hasta grubunu olusturdu. Yatis yapilan geriatrik hastalarin klinik
dagilimina bakildiginda en sik ¢ kilnik kardiyoloji (n=723, %17,02),
noroloji (n= 717, %16,88) ve gogus hastaliklarn (n=674, %15,87) olarak
tespit edildi.

Sonug: Geriatrik hasta populasyonunun hastaneye basvuru ve yatis
oranlarinin boélgesel olarak belirlenip degerlendirilmesi, ihtiyaca gére
gerekli saglik yapilanmasina yol gdstererek, bu hastalarin yatisi, takibi
ve rehabilitasyonlarinin daha nitelikli yapilmasina yol gosterebilir.

Anahtar Kelimeler: Geriatrik degerlendirme, acil servis, hastaneye
yatis

Corresponding (iletisim): Emine KADIOGLU, Kutahya Health Sciences University, School of Medicine Department of Emergency Medicine, =

Kutahya, Turkey
E-mail (E-posta): dreminekadioglu@gmail.com
Received (Gelis Tarihi): 21.04.2021 Accepted (Kabul Tarihi): 14.05.2021

=


mailto:dreminekadioglu@gmail.com
https://dx.doi.org/10.16899/jcm.924038
https://orcid.org/0000-0002-9161-263X
https://orcid.org/0000-0003-4012-4131
https://orcid.org/0000-0002-5340-0601
https://orcid.org/0000-0003-0950-0477

Harun Yildinm, Geriatric assessment in the emergency medicine

596

INTRODUCTION

Geriatric patients represent a special community for
emergency services and although there is no clearly defined
age range, many countries consider this cohort to begin from
65 years of age. Human life span is longer in industrialized
countries. In the last 100 years, human life span has been
extended by morethan 25years. Due to decreasing birth rates
and improved medical care, the proportion of individuals
aged over 80 years shows a particularly noticeable increase
in the overall population.? Life expectancy data from
the World Health Organization shows that the estimated
average lifespan in Turkey is 71 years for men and 75 years
for women."®! According to the Turkish Statistical Institute, in
2014, the geriatric population in Turkey was 6,192.962, i.e.,
8% of the total population. The male population constitutes
43.6% and the female population constitutes 56.4% of the
geriatric population. According to population projections,
it is estimated that the geriatric population will increase to
10.2% of the total population by 2023, 20.8% by 2050, and
27.7% by 2075." Consistent with this increase, it has been
estimated that rates of hospital presentation and emergency
service utilization by geriatric population will grow when

compared to those by the non-geriatric patient population.
(5,61

Physiological changes that occur with aging in the geriatric
population result in a decrease in the functional capacity.
These contribute to the emergence or exacerbation of many
diseases, such as cardiovascular, nervous system, metabolic,
and endocrine diseases. Chronic diseases present in older
patients are exacerbated because of reduced physiological
resources or electrolyte imbalances.”*

It has been shown that at least 75% of the geriatric population
is under drug treatment for one or more illnesses and that
clinicians are more cautious when evaluating patients 9.
Emergency departments are specialized units that provide
initial and timely evaluation of patients when they first arrive
at the hospital. Physiological changes that occur among
older individuals and the effects of existing chronic diseases
and drug treatment regimens can prolong the evaluation
process in emergency services. Accordingly, mortality and
morbidity rates can be increased. Knowing these risks among
geriatric patients, the emergency physician endeavors to
make a prompt and accurate diagnosis, facilitate appropriate
treatment, and use existing facilities efficiently as part of a
multidisciplinary care team.

The hospital where the present research was undertaken is
the only public hospital in the center of the Kutahya city in
Aegean Region of Turkey. It provides 750 medical and care
beds and 90 intensive care beds. This study evaluates the rates
of hospitalization of geriatric patients in the rural hospital in
Aegean Region of Turkey in order to inform more efficient
use of hospital resources, diagnostic and treatment services,
and follow-up and rehabilitation according to patients’ level
of need.

MATERIAL AND METHOD

This study was undertaken to investigate the retrospective
records of geriatric patients who presented to emergency
services at Kitahya Evliya Celebi Training and Research
Hospital between 01.01.2016 and 31.12.2016. The medical
records of our patients were accessed via the hospital’s
data automation system. The study protocol conformed
to the ethical guidelines of the Declaration of Helsinki and
was reviewed and approved by the Clinical Research Ethics
Committee of Dumlupinar Universty (Permission granted:
18.01.2017, Decision no:2017/06 2018/8-1).

Statistical Analysis

The study population consisted of geriatric patients (>65
years old). The demographic characteristics of patients,
hospitalization rates, hospitalization according to clinics,
seasonal characteristics, and length of stay and outcomes of
patient hospitalization were evaluated using SPSS (Version
20.0, SPSS Inc., Chicago, IL). Descriptive statistics (mean+SD)
and percentage were calculated for all variables.

RESULTS

A total of 314.178 patients were enrolled in the study during
2016, and 29.163 (9.2%) of these patients were aged 65 years
and more.The number of patients hospitalized to emergency
services during the study was 10,546. Among this group,
4.246 (40.2%) patients were aged over 65 years. The sample
of 4.246 patients over 65 years had a mean age of 76.1+£7.0
(range, 65-102). The study sample comprised 2.027 (47.7%)
females and 2.219 (52.3%) males (Table 1). The average age
of female patients was 76.8+7.1, while that of male patients
was 75.4%£6.8 When the referral complaints of patients
admitted to the clinics were evaluated, the three most
common symptoms were dyspnea, chest pain, and general
impairment. The most common diagnoses were respiratory
system disorders, cardiac disorders and neurological
diseases. Patients were admitted to the appropriate clinics
following a review of their symptoms and examinations
performed at the end of the study. Accordingly, 3.352
(78.9%) patients were admitted to internal clinics, and 894
(21%) patients were admitted to surgical clinics.

The most common symptoms were chest pain, general
impairment, and shortness of breath when considering
presentations to the emergency unit of internal clinics. Most
common patient diagnoses included respiratory system
disorders, cardiac disorders and neurological diseases.
Commonly attended internal medicine clinics included
cardiology, neurology, chest diseases, and internal diseases in
the order of frequency. Patients hospitalized to the emergency
unit of surgical clinics were found to most commonly have
abdominal pain, trauma, and chest pain. The most common
diagnoses of these patients were acute abdominal problems,
trauma-related fractures, and cardiac diseases among
patients who were awaiting a surgery. The most common
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of hospitalized clinics were general surgery, orthopedics,
traumatology, cardiovascular surgery, and neurosurgery
according to frequency of the patients who were admitted to
surgical clinics. When the service and intensive care rates of
patients were examined, 2.640 (62.2%) were hospitalized and
1.606 patients (37.8%) were admitted to intensive care. The
average duration of hospitalization was 9.9 days in intensive
care and 12.1 days in other services. When seasonal rates of
patient admissions were examined, geriatric patients visited
the chest diseases unit and intensive care unit commonly
during spring (n=203) and winter (n=259), and the internal
disease unit common during autumn (n=185). Patient
admission to the cardiology unit and coronary intensive
care unit also increased during autumn (Table 1). When the
outcomes of the patients were examined, 714 patients (16.9%)
were discharged due to life termination, 41 patients (1%) were
referred for further examination and treatment, and 3.491
patients (82.1%) were discharged (Table 2).

DISCUSSION

With aging, functional capacity decreases and chronic disease
prevalence increases. This often leads to the emergence of
acute diseases, either independently or in association with
existing illness." A multidisciplinary approach is needed to
determine the etiologic basis of acute or chronic diseases that
are encountered in emergency services.'*" Multidisciplinary
teams are necessary as it takes time and diverse skills to
complete the necessary examinations and consultations.!'"*

In studies of geriatric patients, the rates of admission to
emergency services have been shown to vary considerably
from 11.5% to 50%.""" In our study, the rate of admission was
9.2%. This rate appears to be affected by the characteristics
of the geographical region and the local population. In the
Agean Part of Turkey, the sampling frame for the current
study, 11% of the provincial population constitutes the age
group defined as geriatric, as determined in 2013." Therefore,

Table 1. Distribution of the patients according to diagnoses, Demographic features and Seasonal distiribution

Gender Seasons
Total
Female Male Spring Summer Autumn Winter
. Service 291 410 212 104 120 265
Respiratory system 926
disorders intensive Care 97 128 66 49 43 67
Service 78 78 35 31 24 66
Cardiac disorders ) 865
Intensive Care 316 393 169 180 202 158
. Service 234 247 110 126 123 122
Neurological 839
diseases intensive Care 199 159 98 72 95 93
Ggastrointestinal system Service 256 227 106 119 150 108 578
disorders intensive Care 40 55 32 21 18 24
Service 188 131 75 87 87 70
Trauma . 360
Intensive Care 15 26 7 12 15 7
Service 83 93 32 57 42 45
Nephrological disorders 260
Intensive Care 43 41 14 22 25 23
Epdocrine and metabolic Service =8 o 2 k- [ 1 106
disorders intensive Care 14 15 8 7 7 7
Service 20 29 16 12 10 11
Infectious disorders ) 68
Intensive Care 7 12 5 7 2 5
Service 22 19 16 9 9 7
Hematologic disorders ‘ 48
Intensive Care 5 2 2 1 2 2
Service 22 62 26 20 13 25 91
Urologic disorders .
Intensive Care 1 6 1 0 4 2
Service 20 16 10 13 5 8
Cardiovascular disorders 58
Intensive Care 9 13 4 5 6 7
Service 17 20 13 7 8 9
Others ) 47
Intensive Care 4 6 3 2 2 3
Total 2219 2027 1081 985 1028 1152 4246
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Table 2. Distribution of the patients according to diagnoses and outcome of patients

Outcome of patients

Diagnosis " - Total
Discharged Exitus Transport Refuse
X . Service 607 78 3 13 701
Respiratory system disorders ) .
Intensive Care 116 100 4 5 225
. . Service 141 14 1 0 156
Cardiac disorders ) .
Intensive Care 581 103 8 17 709
o ) Service 413 52 15 3 483
Gastrointestinal system disorders . .
Intensive Care 57 35 2 1 95
. X Service 436 39 5 1 481
Neurological diseases ) .
Intensive Care 227 126 2 3 358
Service 289 22 7 1 319
Trauma ; .
Intensive Care 26 14 1 0 41
. X Service 150 24 0 2 176
Nephrological disorders ) .
Intensive Care 39 44 0 1 84
X L Service 71 6 0 0 77
Endocrine and metabolic disorders . i
Intensive Care 17 12 0 0 29
i . Service 37 12 0 0 49
Infectious disorders ) .
Intensive Care 8 10 1 0 19
L Service 36 4 1 0 41
Hematologic disorders ) .
Intensive Care 5 2 0 0 7
Urologic disorders Service 76 5 0 3 84
intensive Care 7 0 0 0 7
. . Service 31 2 1 2 36
Cardiovascular disorders ) .
Intensive Care 17 5 0 0 22
Service 32 4 1 0 37
Other ) .
Intensive Care 8 1 0 1 10
Total 3427 714 52 53 4246

the geriatric population admitted to hospital was found to
be in proportion to the overall population. One noteworthy
element of this study is that it provides evidence for the
current patient population in the provincial center because
Kutahya Evliya Celebi Training and Research Hospital can
present large scale of population due to its location.

Several studies regarding the utilization of emergency
hospital services by geriatric patients have been undertaken
internationally. In a study conducted by Kekeg et al.'' the three
most common causes of admission were metabolic or systemic
diseases,cardiovasculardiseases,andcerebrovasculardiseases.
In another study, Unsal et al."® assessed the emergency service
presentations of older patients and determined that the most
frequent causes of admission were hypertension, cardiac and
pulmonary diseases, and upper respiratory tract and urinary
tract infections. In a study performed by Castella et al.'® it was
reported that cardiovascular diseases were the main cause of
admission to hospitals in older patients across the both sexes.
In our study, the three most common causes of admission
were chronic pulmonary diseases, cardiovascular diseases,
and cerebrovascular diseases. In addition to cardiovascular
and respiratory system diseases, studies have reported fall-
related injuries among older adults as frequent causes of
admission.l"8 In our study, trauma was ranked seventh in
general prevalence among the referrals of older patients and
second in surgical cases.

In the literature, emergency hospitalization rates among the
geriatric age group range from 11.5% to 61%.'*' Vanpee et
al.'" reported a 69% hospital admission rate in their study of
a patient population over 75 years of age. The wide range of
hospital admission rates among older adults is explained by
the fact that countries have different definitions of geriatric
population." In our study, the hospitalization rate of the
geriatric patient population increased in proportion with
the other age groups (40.2%), which is consistent with the
literature. When the patient group that was admitted to the
emergency department was evaluated, it was determined
that one out of every three patients was in the geriatric age
group.

Two ways in which our findings differ from the international
literature relate to length of hospital stay and outcomes of
geriatric age group hospitalization. The average duration of
hospitalization was 12.1 days for intensive care and 9.9 days
for other services among the geriatric group of patients.

When presentations of the geriatric age group were evaluated
in relation to emergency department admissions, reasons
for illness included the presence of co-existing diseases
accompanying the presenting condition, deterioration of
cognitive function, and slowness of movement.>'? In addition
to these reasons, all necessary tests for geriatric patient
diagnoses and determination of appropriate treatments
could not always be made. Barriers to diagnosis and treatment
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includedthelackofadequateequipmentandtheinappropriate
physical conditions of the emergency room. For this reason,
the recommended service model for older patients is the
geriatric emergency service, where appropriate equipment,
physical environment, and well-trained multidisciplinary staff
are available.

Comprehensive assessment to guide diagnosis is important
for geriatric care. In their evaluation of the efficacy of geriatric
assessmentin emergency services, Garf etal.?" concluded that
comprehensive geriatric assessment reduced the requirement
offunctional assistance, re-admission to hospital,and needs for
long-term care. However, rapid circulation in the emergency
department prevents comprehensive geriatric assessment.
For this reason, different methods have been suggested in
the literature to admit older patients to emergency services.
[21-251 |n recent times, hospitals have begun to restructure their
physical environments for older patients, and some have set
up geriatric monitoring departments with bed capacities of
four to seven.”?

CONCLUSION

In these conditions, we believe that geriatric age group
admissionratesand health status can lead to the establishment
of regional geriatric care centers, even if they are not provincial,
so that the admission, follow-up, and rehabilitation of these
patients can be more comprehensive.
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Abstract

Introduction: The aim of this study was to investigate
the effects of body mass index (BMI)c on the prognosis of
lipophilic drug intoxication in patients who are admitted to
the emergency units.

Material and Method: The files of the patients who
presented to the emergency department with lipophilic
drug poisoning between January 2014 and August 2016
were reviewed. Demographic characteristics, medications
taken, complaints at the time of admission, and physical
examination findings were recorded. BMls of the patients
were calculated. The group was created according to their
BMI. These groups were compared.

Results: 202 patients were included in the study. Among the
participants, 75 (37,1%) were in the 18-24,9 BMl interval, and
127 (62,9%) were >25. A statistically significant difference
was observed between BMI groups regarding age,
active complaint, hypertension, coronary artery disease,
psychiatric disease, atrial fibrillation, need for atropine, need
for pralidoxime (PAM), duration of mechanical ventilation
and duration of intensive care unit stay (p<0,05).

Conclusions: The need for atropine and PAM, duration of
mechanical ventilation and intensive care unit stay were
observed to be higher in patients with high BMI. BMI maybe
used as a prognostic factor for the prognosis of patients with
lipophilic drug intoxication; however, more comprehensive
studies are needed to support the finding.

Keywords: Lipophilic drug, body mass index, poisoning,
emergency medicine

0z

Girig: Bu calismanin amaci, acil servislere basvuran hastalarda
vicut kitle indeksinin  (VKI) lipofilik ilag zehirlenmesinin
prognozuna etkisini arastirmaktir.

Gereg ve Yontem: Ocak 2014 - Agustos 2016 tarihleri arasinda
lipofilik ilag zehirlenmesi nedeniyle acil servise bagvuran
hastalarin dosyalar incelendi. Demografik ozellikler, alinan
ilaclar, basvuru aninda sikayetler ve fizik muayene bulgulari
kaydedildi. Hastalarin vicut kitle indeksleri hesaplandi.
BMI'lerine gore grup olusturuldu ve karsilastinldi.

Bulgular: Calismaya 202 hasta dahil edildi. Katilimcilarin 75'i
(%37,1) 18-24,9 VKl araliginda, 127'si (%62,9) =25 idi. VKi gruplari
arasinda vas, aktif yakinma, hipertansiyon, koroner arter
hastaligi, psikiyatrik hastalik, atriyal fibrilasyon, atropin ihtiyaci,
pralidoksim ihtiyaci (PAM), mekanik ventilasyon sdresi ve yogun
bakimda kalis stresi acisindan istatistiksel olarak anlamli farklilik
gozlendi (p<0,05).

Sonug: VKi'si yiksek hastalarda atropin ve PAM ihtiyaci,
mekanik ventilasyon suresi ve yogun bakimda kalis stresinin
daha yuksek oldugu goraldd. BMI, lipofilik ilag intoksikasyonu
olan hastalarin prognozu icin prognostik bir faktor olarak
kullanilabilir; ancak bulguyu desteklemek icin daha kapsamli
calismalara ihtiyac vardir.

Anahtar Kelimeler: Lipofilik ilag, vicut kitle indeksi,
zehirlenme, acil tip

Corresponding (iletisim): ilker Kacer, Aksaray University Aksaray Education and Research Hospital, Department of Emergency Medicine, Aksaray, El""ﬁiEl

Turkey
E-mail (E-posta): ik0626@hotmail.com
Received (Gelis Tarihi): 06.04.2021 Accepted (Kabul Tarihi): 06.05.2021


https://dx.doi.org/10.16899/jcm.910926
https://orcid.org/0000-0002-9653-7958
https://orcid.org/0000-0002-7685-8340
https://orcid.org/0000-0001-9329-0964

ilker Kacer, Body Mass Index in Poisoning

601

INTRODUCTION

Intoxication is the functional impairment of an organism that
meets a specific agent."? Drug intoxications are emergencies
that are frequently observed in emergency units and
accompanied by high mortality and morbidity rates. One of the
most important factors that define the prognosis is the time
between drug intake and treatment; the treatment should be
begun as soon as possible. Toxic agent elimination methods
that are performed at the correct timing are life-saving.>#
Factors that affect the absorption in drug intoxication are:
the route of agent administration or exposure, chemical and
physical characteristics of the agent (molecular size, lipid
solubility (lipophility), and the degree of ionization).”

Direct measurements of one's body composition include
underwater weighing, skin folding measurement, bioelectric
impedance analysis, and double energy X-ray absorptiometry.
These direct methods are practical; however, they are not
applicable for most health workers. Therefore, indirect
methods have been developed, which include measurements
of height and weight of the patients according to gender.
BMI, body surface area, ideal body mass, non-fat body mass,
and recently defined normal mass are frequently used weight
and height definers in clinical practice and pharmacokinetic
studies. BMI is a value that is obtained by division of the
patient's body weight (kg) to the square of the height of the
patient (m) (BMI=kg/m?).

Since lipophilic drugs accumulate in adipose tissue, the
duration of their stay in the body increases, and then they may
undergo redistribution. Accordingly, intoxication status may
take longer and more severe in lipophilic drug intoxication.6
Since lipophilic agents such as verapamil, organophosphate
compounds,  clomipramine,  propranolol,  bupropion,
lamotrigine, sertraline, quetiapine, haloperidol and, local
anesthetics are highly soluble in fat tissue, BMI would have
an important prognostic role in intoxications.”® However, the
prognostic significance of BMI in lipophilic drug intoxication
is not known. In our study, we aimed to determine the
prognostic significance of BMI in lipophilic drug intoxication.

MATERIAL AND METHOD

The study was conducted in compliance with the 1975
Declaration of Helsinki and approved by Necmettin Erbakan
University School of Medicine, Scientific Research Evaluation
Committee with a decision no: 2016/16-96. Written or verbal
informed consent was obtained from each patient included
in the study.

Patients who had been hospitalized in the toxicology intensive
care unit of Konya Research and Training Hospital due to
lipophilic drug intoxication between January 2014 and August
2016, were retrospectively investigated. The inclusion criteria
were: 18 years of age and older, admission to the emergency
unit due to lipophilic drug intoxication, hospitalization in
the toxicology intensive care unit of emergency medicine

clinics. The exclusion criteria were: age younger than 18 years,
pregnancy, non-lipophilic drug intoxications, and discharge
before 48 hours due to completed therapy or patient’s desire.

The BMiIs of the patients included in the study were calculated
and the effects on the prognosis were investigated. The
demographic characteristics, age, gender, weight, height,
type of the drug exposed, clinical symptoms and findings,
vital signs on admission, time from drug intake to admission
to the emergency unit, complete blood count results,
biochemical indicators, pH, HCOs, lactate and pCO: levels in
the venous blood of the patients who had been admitted
to the emergency unit with lipophilic drug intoxication and
for whom a judicial patient file was formed, were evaluated.
GCSs were calculated from medical records The Fakir Hercules
weighing machine was used in the intensive care units. The
weight and height information were used to calculate the
BMIs of the patients. The duration of hospital stay and status
of discharge or exitus were checked from the records. Two
groups were created and compared according to BMI.

The data were analyzed using the SPSS 15.0 program package.
Compliance with the normal distribution was investigated
usingvisualandanalyticmethods.The numerical data obtained
from descriptive analysis were expressed as meantstandard
deviation if normally distributed, and as interquartile range
(IQR) if non-normally distributed. The nominal data were
expressed as percentages. Differences between the groups
were compared using chi-square or Fisher's tests. The Mann-
Whitney U test was used for comparisons between paired
groups if the data were not normally distributed. A P value of
<0.05 was accepted as statistically significant.

RESULTS

A total of 5583 patients were examined in the toxicology
intensive care unit of Konya Research and Training Hospital
between January and August 2016. Among these, 202 were
included in the study following the file investigation.

The patient group was composed of 97 (48%) males and
105 (52%) females. The median age (IQR) was 32.5 (21) years.
Among the participants, 87 (43.1%) were aged between 18-30,
98 (48.5%) were aged between 31-60 and 17 (8.4%) were over
60 years. The patient distribution according to BMI revealed
75 patients (37.1%) within the 18-24.9 BMI interval, and 127
(62.9%) =25 BMI. Glasgow Coma Scale classification revealed 4
patients (2%) in the 3-9interval, 16 (7.9%) in the 10-12 interval
and 182 (90.1%) in the 13-15 interval. Among the participants,
causes of intoxication were organophosphate in 106 (52.5%),
sertraline in 49 (24.3%), quetiapine in 28 (13.9%), propranolol
in 9 (4.5%), haloperidolin 7 (3.5%), clomipraminein 2 (1%), local
anestheticagentsin 2 (1%), bupropionin 1 (0.5%), lamotrigine
in 1 (0.5%) and verapamil in 1 (0.5%). Active complaints were
present in 136 of 202 patients. Among these, the complaint
was nausea/vomiting in 108 patients, chest pain or discomfort
in 2, and confusion in 24. The remaining 30 patients had other
complaints.
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Among the 202 patients, mechanical ventilation was needed
in 22 (10.9%), and all were administered standard fluid
infusion. Atropine was needed in 35 (17.3%), PAM was needed
in 36 (17.8%), naloxane or anexate was needed in 3 (1.5%), and
other treatments were needed in 5 (2.5%).

The patients included in the study were classified in two
groups according to the BMIs in obesity classification of the
World Health Organization, as the 18-24.9 interval group and
the =25 group. Statistical calculations that also comprised
organophosphate intoxication demonstrated 36 (17.8%)
males and 39 (19.3%) females in the BMI 18-24.9 interval
group, and 61 (30.2%) males and 66 (32.7%) females in the BMI
>25 group, which revealed no significant difference (p>0.05).
A statistically significant difference was observed between the
BMI groups regarding age, active complaint, hypertension,
coronary artery disease, psychiatric disease atrial fibrillation,
need for atropine, need for pralidoxime (PAM), duration of
mechanical ventilation, duration of intensive care unit stay,
age, clinical termination, WBC, Hb, pCO, troponin, 48" hour
urea, and 48" hour AST and ALT (p<0.05).

Organophosphate intoxication was observed in 106 (52.5%)
of 202 patients included in the study. The group with
organophosphate intoxication was then excluded and a
subgroup analysis was performed according to BMI. In this
new analysis excluding organophosphate intoxication, the
BMI 18-24.9 group included 18 (18,8%) males and 30 (31.3%)
females, and the BMI =25 group included 18 (18.8%) males
and 30 (31.3%) females. A statistically significant difference
was observed between the groups formed according to BMI
regarding age, psychiatric disease, duration of intensive care
unit stay, clinical termination, pCO2, and 48™ hour ALT level
(p<0.05). All patients who needed mechanical ventilation were
in the BMI =25 group. Table 1 demonstrates the comparison
of the patient population that were grouped according to the
BMI, including other types of lipophilic drug intoxication.

DISCUSSION

In this study, we investigated the prognostic significance of
BMI by comparing obese and non-obese groups in poisoning
with lipophilic drugs. In our study, active complaints were
more common in the obese group; hypertension coronary
artery disease, psychiatric disease, atrial fibrillation were more
common; the need for atropine and PAM is higher; longer
stayed in intensive care; their clinical outcomes were worse. In
addition, all of the patients on mechanical ventilators were in
the group with BMI >25.

Indrugintoxications, distribution of the druginto different sites
of the body depends on the physicochemical characteristics
of the drug, such as its molecular size, ionizing degree, lipid
solubility, and the ability to be carried through biological
membranes.”'® In drug intoxications with high lipophilic
property, the agents are accumulated in the liver, kidneys,
and fat tissue. They are then re-distributed, which may lead to
further side effects. Starting at that point, the effects of a drug

will depend on the weight of a patient. The patients may have
the same weight while having different heights. Thus, the fat
amounts will differ, and BMI may be important in the follow-
up of patients in intoxications with high lipophilic drugs.

Table 1. Comparison of the patient population in which other lipophilic

drug intoxications are included and grouped according to BMI
BMI 18-

24,9 BMI =25 P value

Age, year, median (IQR) 22 (6) 35.5(13) <0.001
Gender, n (%)

Male 18(18.8) 18(18.8) 1.00

Female 30(31.3) 30(31.3)
Diabetes mellitus, n (%) 0(0) 1(100) 1.00
Hypertension, n (%) 0 (0) 2 (100) 0.49
CAD, n (%) 0(0) 2(100) 0.49
Psychiatric illness, n (%) 5(22.7) 17 (77.3) 0.004
COPD or asthma, n (%) 0(0) 3 (100) 0.24
Other disease, n (%) 5(55.6) 4(44.4) 1.00
GCS, median (IQR) 15 (0) 15(1) 0.09
Active complaints, n (%) 23 (41.8) 32(58.2) 0.06
Nausea, vomiting, n (%) 19 (43.2) 25 (56.8) 0.21
Blur of consciousness, n (%) 3(37.5) 5(62.5) 0.71
Other complaints, n (%) 4 (50) 4 (50) 1.00
Normal ECG, n (%) 45 (52.9) 40 (47.1) 0.19
Ventricular extra systole, n (%) 0(0) 1(100) 1.00
Tachycardia or bradycardia, n (%) 3(37.5) 5(62.5) 0.71
Atrial Fibrillation, n (%) 0(0) 3 (100) 0.24
Naloxane or anexate need, n (%) 0(0) 3(100) 0.24
Lz;uul??;ﬁgérgﬁc(lgz)mcal ventilation 0(0) 4(100) 011
ICU stay day, median (IQR) 2(0) 3.5(1) <0.001
gy e 00 400
Clinical outcome,n (%)
Discharge 47 (49) 41 (42.7) 0.05
Transfer 1(1) 7(7.3)
Ex 0(0) 0(0)

Koo Young Jung et al.'"" demonstrated that the duration of
mechanical ventilation, the need for intensive care and the
total duration of hospital stay were higher in obese patients
(BMI=25) in the high lipophilic drug group, and that in
organophosphate intoxication, in particular, the high BMI was
significantly related to a bad prognosis. Yusuke Sasabuchi
et al."? demonstrated that the total duration of stay in the
intensive care unit and hospital was longer in this group. In
our study, patients accepted as obese according to BMI were
found to remain on mechanical ventilation and in the intensive
care unit longer, for both organophosphate intoxication-
included and -excluded groups.

Akalin et all™ demonstrated in their study that patients
with low GCS among those who had been admitted to the
hospital due to organophosphate intoxication, had stayed
in the hospital for a longer duration. They also reported that
values such as GCS, p.cholinesterase, and creatinine were
independent predictive values and that the need for atropin
and PAM for patients with diabetes mellitus, hypertension,
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obesity, coronary artery disease, cardiac arrhythmias (atrial
fibrillation, etc) and comorbidities were higher. In our study,
a history of hypertension, coronary artery disease and
afibrillation in obese patients in the group that included
organophosphate intoxication was higher compared to other
groups and the need for atropine and PAM were higher.

Yaegashi et al.'¥ reported that obese patients needed interim
care units to a higher extent. James et al." used conventional
risk adjustment methods including disease severity and
comorbidities, and found no correlation between the BMI
category and extubation or transfer to interim care unit, or
death risk.'>'"! In our study, the obese patient group stayed
in intensive care 1.75 times longer. In addition, the rate of
transfer to another clinic was 7 times higher in the obese
patient group. There was a significant difference was observed
between with and without organophosphate intoxication
groups regarding BMls and clinical terminations.

In the current literature, there are studies demonstrating
that psychiatric diseases are more common among obese
patients.'®2% In our study, a history of the psychiatric disease
was observed to be more common among obese patients
according to BMI.

There is no clear evidence in the current literature indicating
more common active complaints in the obese group with
lipophilic drug intoxication. In our study, the presence of active
complaints were observed to be more common among obese
patients in the group with organophosphate intoxication.

In the current literature, there is no clear evidence showing
the relationship between high BMI and high laboratory values
in lipophilic drug intoxication. In our study, Wbc, Hb, PCO,
troponin, ALT and 48" hour urea, 48" hour AST and 48 hour
ALT values were found to be higher in the obese group. In the
subgroup analysis in which organophosphate intoxications
were excluded, PCOz, 48" hour ALT values were found to be
higher in the obese group.

CONCLUSION

Examination of the BMI of a patient may provide useful
information for physicians to predict the clinical progression and
maybe a guide for the re-evaluation of patients with lipophilic
drug intoxication. BMI may be considered as a prognostic factor
for the follow-up of patients with lipophilic drug intoxication;
however, further studies are needed to clear the subject.

Limitations

Our study is the first to investigate the effect of BMI on the
prognosis in lipophilic drug intoxication comprehensively.
However, it was a retrospective study and the data of the
patients were obtained in a limited manner. The sample size
was limited as well.

In our study, BMI was calculated according to the weight and
height of the patients. However, in order to correctly measure
obesity, prospective studies that use body fat analyzers are
needed.

Since factors such as insufficient sample size for patients
admitting  with  bupropion, lamotrigine, verapamil,
clomipramine and local anesthetic agent intoxication, and the
fact that organophosphate group drug intoxication formed
the majority of the patient population (52,5%) may lead to a
misevaluation that the data seemed to belong to a single drug
group, further studies that include sufficient sample size for
each patient group are needed for more accurate outcomes.
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Abstract

Aim: This study sought to compare the expression of the Cysteine-
rich 61 (Cyr61) protein in the urine of early-onset preeclampsia (PE)
patients with that of the urine of normotensive healthy pregnant
women.

Material and Method: A total of 80 patients who gave birth from
June 2019 to December 2019 were enrolled in this prospective
study. The study group comprised 40 pregnant women at 20-34
weeks of gestation who presented with early-onset PE. Gestational
age- and body mass index-matched, 40 healthy normotensive
pregnant women without proteinuria were included in the control
group. We recorded demographic characteristics and urine Cyr61
concentrations of the participants.

Results: The urine Cyr61 protein levels were significantly higher in
the early-onset PE group (922.6+1263.1 pg/mL) than those of the
control group (499.2+270.2 pg/mL, p<0.001). As a result of the ROC
analysis, the area under the curve (aHR=0.690, 95% CI=0.556-0.813)
was found to be significant (p=0.003). So, it was seen that Cyr61
could be used for the diagnosis of early-onset PE. The values 981.52
pg/mL and above, corresponding to 67.5% of sensitivity and 72.5%
of specificity points, can be used as a cut-off which is calculated by
the Youden index, can be used to diagnose early-onset PE.

Conclusion: This study found an increased Cyr61 protein level in
the urine of the early-onset PE patients compared with the urine
of healthy pregnancies. The increased presence of Cyr61 protein in
the urine could serve as a predictive tool for the early diagnosis of
early-onset PE and renal ischemia.

Keywords: Cysteine-rich protein 61, early-onset preeclampsia,renal
ischemia.

0z

Amac: Bu calisma, erken baslangi¢li preeklampsi (PE) hastalarinin
idrarindaki Sisteinacisindanzengin 61 proteinin (Cyr61) ekspresyonunu
normotansif sagliklhamile kadinlarinidrariyla karsilastirmayi amacladi.

Gereg ve Yontem: Bu prospektif calismaya Haziran 2019 ile Aralik 2019
tarihleri arasinda dogum yapan toplam 80 hasta dahil edildi. Calisma
grubu, erken baslangicli PE ile basvuran 20-34. gebelik haftalarindaki
40 gebe kadindan olusturuldu. Kontrol grubuna, gebelik yasi ve vicut
kitle indeksi uyumlu, proteintrisi olmayan 40 saglkli normotansif
gebe alindi. Katilimcilarin demografik &zelliklerini ve idrar Cyré1
konsantrasyonlarini kaydettik.

Bulgular: idrar Cyr61 protein seviyeleri erken baslangicl PE grubunda
(922,6+1263,1 pg/mlL) kontrol grubuna (499242702 pg/mL,
p<0,001) gore anlamli ¢l¢clide daha yuksekti. ROC analizi sonucunda,
egri altindaki alan (@HR=0,690, %95 (I=0,556-0,813) anlamli
bulundu (p=0,003). Bdylece, Cyr61in erken baslangicl PE tanisinda
kullanilabilecegi goruldu. Youden indeksi ile hesaplanan, %67,5
sensitivite ve %72,5 6zgullik noktalarina karsilik gelen 981,52 pg/mL
esik degeri erken baslangicli PE'yi teshis etmek icin kullanilabilir.

Sonug: Bu calismada, erken baslangich PE hastalarinin idrarinda
saglikli gebelerin idrarina kiyasla daha yuksek Cyr61 protein dizeyi
bulunmustur. Idrarda artan Cyr61 protein diizeyi, erken baslangicl
PE ve renal iskeminin erken teshisi icin 6ngorict bir belirte¢ olarak
kullanilabilir.

Anahtar Kelimeler: Sistein agisindan zengin protein 61, erken
baslangicli preeklampsi, renal iskemi
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INTRODUCTION

Preeclampsia (PE) is defined as a new onset of hypertension
following 20 weeks of pregnancy in a previously
normotensive gravid co-occurring either proteinuria or
end-organ dysfunction."”? This pregnancy complication
constitutes one of the major causes of maternal and fetal
morbidity and mortality, affecting 2-8% of all pregnancies
worldwide.®! PE is associated with adverse pregnacy
outcomes, including maternal end-organ damage, growth
restriction, oligohydramnios, preterm birth, and fetal and
neonatal mortality.*

In a healthy pregnancy, highly invasive extravillous
trophoblast (EVT) cells migrate through the uterine wall,
erode the spiral arteries, remodel these arteries by replacing
the vascular endothelial and muscle cells, and transforming
them into the low resistant vessels to provide high blood
flow capacity.®” If any EVT cells’ migration and invasion
characteristics are defected or disturbed, it could result in a
shallow invasion of EVT cells into the decidua and vessels,
accompanied by inadequate remodeling of the maternal
vascular structures seen in the preeclamptic placenta.
18121 This incomplete remodeling induces uteroplacental
insufficiency and fetal growth restriction, which could affect
placental development and angiogenesis.!'!

Cysteine-rich 61 (Cyr61, CCN1), a component of the CCN
protein family, is a secreted matricellular protein expressed
by stromal cells, vessel’s endothelial cells, and interstitial
EVT giant cells, and implicated in diverse cellular processes,
including angiogenesis, adhesion migration, formation,
proliferation, and apoptosis." Also, Cyr61 is highly expressed
in the human placenta during embryogenesis.'*'l However,
the immunohistochemical examination of preeclamptic
placental tissues and the analysis of serum samples of

preeclamptic patients showed reduced expression of Cyr61.
[16,17]

During a healthy pregnancy, the kidney experiences
significant physiologic and anatomic adaptive alterations
performing a pivotal role in gestation. These changes make
the kidney vulnerable to conclusions happening in PE.'®
The kidney is one of the organs targeted by PE, causing
abnormal renal histology, proteinuria, renal ischemia,
and renal dysfunction.>?? Cyr61 is considered to aid in
numerous events, including neovascularization, wound
healing, and organ development.?" Prior researches have
identified the low secretion level of Cyr61 in a healthy kidney
and high secretion of Cyr61 in the ischemic kidney, which
recommends that Cyr61 might be a potential marker for
diagnosis of renal ischemia.”? Therefore, we assumed that
we might detect Cyr61 in the urine following renal ischemia
caused by PE.

This study sought to compare the expression of the Cyr61
protein in the urine of early-onset PE patients with that of
the urine of normotensive healthy pregnant women.

MATERIAL AND METHOD

This prospective study was conducted at the XX Hospital.
A total of 80 patients who gave birth from June 2019 to
December 2019 were enrolled in the study. The study group
comprised 40 pregnant women aged between 18-35 years
at 24-34 weeks of gestation who presented with early-onset
PE. Gestational age- and body mass index (BMI)-matched 40
healthy pregnant normotensive patients without proteinuria
were included in the control group. The control group
consisted of pregnant women who did not experience any
adverse outcomes associated with pregnancy in the later
weeks of pregnancy and had given birth at term.

We used the ACOG criteria for PE definition.” Early-onset PE
were defined after 20th week of pregnancy as hypertension
(systolic blood pressure [BP] of =140 mm Hg, or diastolic BP
of 290 mm Hg on two times at least 4 hours apart [unless
antihypertensive therapy is started at this point]), and the
presence of proteinuria (=300 mg/24 h urine collection [or
this amount extrapolated from a timed collection], or protein/
creatinine ratio of >0.3 mg/dL, or dipstick examination
of 2+ [practiced only if other quantitative techniques not
accessible]). In the absence of proteinuria, if the pregnant
women suffered from gestational hypertension present with
any of the following characteristics, they were diagnosed as
preeclampsia: impaired liver function as shown by abnormally
elevated blood concentrations of liver enzymes (to twice
the higher limit standard concentration), thrombocytopenia
(platelet count <100,000x10%/L), and severe persistent right
upper quadrant or epigastric pain unresponsive to medication,
renal insufficiency (serum creatinine concentration >1.1 mg/
dL or a doubling of the serum creatinine concentration in the
lack of other renal disorder), visual disturbances, new-onset
headache unresponsive to medication and not considered for
by alternative diagnoses, and pulmonary edema.

We excluded patients with multiple pregnancies, eclampsia,
HELLP syndrome, ruptured amniotic membranes, anemia,
infections, fever, and co-existing morbidities, including
diabetes mellitus, thyroid disorders, chronic hypertension,
renal disease, hepatic disease, collagen vascular disease,
and known malignancy. Patients at the active phase of labor,
a previous history of gestational hypertensive disorders,
patients with incomplete or unavailable medical records were
also excluded.

We collected blood and urine samples of the patients at the
PE diagnosis period before any treatment for the study group,
and during routine antenatal care before labor for the control
group. At the time of the maternal urine sample collection, the
gestational age and BMI of the patients were matched, and
the two groups were similar in terms of gestational age and
BMI. We recorded maternal age, parity, BMI, gestational age
at urine sample collection, systolic and diastolic BP, amount of
proteinuria, white blood cell (WBC) count, hemoglobin value,
platelet count, blood urea nitrogen (BUN), creatinine, AST, ALT,
birth week, birth weight, and urine Cyr61 levels of the patients.
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The urine concentration of Cyr61 was measured in duplicate
using an enzyme-linked immunoassay (ELISA) kit (Catalog
Number: SEG313Hu; Cloud-Clone Corp. 23603 W. Fernhurst
Dr, Unit 2201, Katy, TX 77494, USA) according to the
manufacturer's protocol. The intra- and interassay coefficients
of variations were < 10% and < 12% respectively.

The ethics committee of the Kanuni sultan Stileyman Training
and Research Hospital approved the study (2019.04.83). An
informed consent form was obtained from all patients. .

Statistical Analysis

We used IBM SPSS 21.0 for Windows (SPSS Inc., Chicago, IL,
USA) statistical package program for statistical evaluation
of our research data. We presented measured variables as
meanzstandard deviation (std), and categorical variables as
numbers and percentages (%). The Kolmogorov-Smirnov test
was used to determine whether the numerical data matched
the normality distribution. The Chi-square and Fisher exact tests
were used for pairwise comparisons. We used the Mann-Whitney
U test to compare the non-normally distributed data. Differences
were considered statistically significant at P-value <0.05.We used
a receiver operating characteristic (ROC) curve to evaluate the
sensitivity and specificity performance characteristics of Cyr61,
and estimated a cut-off value by using the index of Youden.

Group sample sizes of 40 and 40 achieve 80% power to detect
a difference of 35% between the control and early-onset PE
groups with estimated group standard deviations of 270.2
and 280.0 and with a significance level (alpha) of 0.05 using a
two-sided two-sample t-test.

RESULTS

Throughout the study period from June 2019 to December
2019, 63 patients suffered from early-onset PE were admitted
to our hospital. Four patients had a history PE in their previous
pregnancies. Four patients were at the active phase of labor.
Three patients had chronic hypertension. Two patients did
not wish to participate and withdrew from the study. We also
excluded ten patients per the other exclusion criteria. A total
of 40 pregnant patient suffered from early-onset PE entirely
fulfilled the inclusion criteria for the final analysis (Figure 1).

‘ Evaluated for eligibility (n=106)

Patients with early-onset Normotensive healthy

preeclampsia (n= 63) Collecting b1°°ld and urine pregnant women (n= 43)
sample

Excluded (n=26)
* Early-onset preeclampsiagroup M

(n=23)
*__Controlgroup (n=3|

Normotensive healthy
pregnant women had given |
birth at term (n= 40)

Early-onset preeclampsia
group (n= 40)

We summarized the demographic and clinical characteristics
of the participants in Table 1. There were no significant
differences between the two groups in terms of maternal age,
number of nulliparous patients, BMI, and gestational age at
urine sample collection.

The urine Cyr61 protein levels were significantly higher in the
early-onset PE group (922.6+1263.1 pg/mL) than those of the
control group (499.2+270.2 pg/mL, p<0.001, Table 1).

Table 1. Demographic and clinical details, and urine Cyr61 expression of

early-onset preeclampsia patients and the matched healthy control group
Early-onset

: Control

B tnratygroup (na0) P value
Maternal age, years 25.2+3.1 26.3+2.9 0.618
Nulliparous, n (%) 26 (65%) 21 (52.5%) 0.223
Body Mass Index, kg/m? 24.742.2 23.6+2.7 0.464
Systolic Blood Pressure, mmHg 146.8+6.2 114.2+6.7  <0.001
Diastolic Blood Pressure, mmHg 97.1+3.4 73.2+3.9 <0.001
Scfnséiﬂgﬂawgeekit urinesample 355,45 305439 0813
WBC, /mm? x10° 12.26+3.16 11.82+2.83  0.336
Hemoglobin, g/dL 11.94+1.27 11.32£1.51 0.728
Platelet, /mm? x10° 241.17£72.19  271.27+56.43 <0.001
BUN, mg/dL 13.78+4.63 10.16£3.22 0.165
Creatinine, mg/dL 0.89+0.47 0.51+0.26 0.094
AST, U/L 40.66+78.77 23.17+9.25 <0.001
ALT, U/L 35.57+£67.90 19.43+7.71 <0.001
Proteinuria, mg/24-hour 4929.37+6682.38 N/A N/A
Birth week 30.6+3.9 38.4+1.2 <0.001
Birth weight 1558.9+686.9 3352+346.1 0.006
Urine Cyr61, pg/mL 922.6+£1263.1 499.2+270.2 <0.001

Data are presented as mean * standard deviation, or number (percentage)

As a result of the ROC analysis, the area under the curve
(aHR=0.690, 95% Cl=0.556-0.813) was found to be significant
(p= 0.003). So, it was seen that Cyr61 could be used for the
diagnosis of early-onset PE. The values 981.52 pg/mL and above,
corresponding to 67.5 sensitivity and 72.5 specificity points, can
be used as a cut-off which is calculated by the Youden index,
can be used to diagnose early-onset PE (Table 2, Figure 2).

ROC Curve
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Figure 1. Flow diagram of the study

Figure 2. ROC curve for Cyr61 value for predicting early-onset preeclampsia
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Table 2. The area under the curve of Cyr61 value

95% Confidence Interval

ROC St.Error
Lower Upper
Cyr61 0.690 0.063 0.566 0.813 0.003
DISCUSSION

Our study indicates that the Cyr61 protein demonstrated
significantly increased secretion levels in the urine of patients
suffering from early-onset PE compared with normotensive
gestational age- and BMI-matched controls. The excess of
molecules involved in the PE pathogenesis suggests that a
single mechanism may not describe the development of this
disease, and it could stem from several reasons.''® Therefore, it
isn't easy to discover a proper marker among these molecules
for PE, and until presently, a useful marker has not yet been
developed. Since the Cyr61 urine protein level was discovered
to be noticeably increased in early-onset PE patients, we could
serve this protein as a new biomarker for this disease.

Previous data proposes that PE and other gestational
hypertensive diseases are a significant contributor to the
burden of renal ischemia.? A recent study reported that
PE, especially severe PE, is the most common cause of
renal ischemia during pregnancy.?! Researchers formerly
considered that the organ dysfunction that occurs with PE
reversed after delivery. However, current studies reported
that PE is related to an increased risk of chronic or future renal
disease.” The histopathological examination of PE patients’
kidneys during the antepartum or postpartum period showed
protein casts in the tubules, proliferation of mesangial cells,
vacuolation of podocytes, and endotheliosis.”*”

The imbalance in the production of growth and angiogenic
factors at the placenta and their secretion into the maternal
blood may drive to the clinical sign of PE, including proteinuria
and hypertension.™ Vascular endothelial growth factor
(VEGF) seems to perform a pivotal role in the connection
between endotheliosis and proteinuria development.?® The
podocyte-derived VEGF binds to endothelial cells, inducing
the maturity and the structural integrity of the glomerular
endothelium, and maintaining glomerular filter integrity by
binding on podocytes.'® In PE, the reducing levels of VEGF
damage the ECs and the glomeruli.These ECs begin to produce
endothelin-1 (ET1), which has a potential connection between
endothelial dysfunction and altered podocyte integrity and
function. ET1’s release causes following podocyte-associated
protein shedding from podocytes.”” The shedding of the
podocytes is related to the severity of PE, and the urine levels
of podocyte-associated proteins are correlated with the
amount of proteinuria.%

Cyr61 can be observed in healthy embryonic glomeruli and
human podocytes. Cyr61 is a secreted protein that acts as a
matricellular signaling factor competent for many functions,
including migration, proliferation, adhesion of fibroblasts and
ECs, and wound healing, and increases in the inflammatory
response and other injury circumstances.®"” Li et all??

reported that Cyr61 protein significantly increased at 3 h
following renal ischemia, reached the basal level at 24 h, and
could be detected early after ischemia in the rat urine. They
stated that urine Cyr61 protein is an outstanding biomarker of
renal ischemia, and better than the serum creatinine (Scr) for
early diagnosis of renal ischemia. Because of the physiological
alterations and increase in glomerular filtration rate (GFR), a
decrease of Scr occurs during pregnancy, causing the correct
and immediate diagnosis of renal ischemia more difficult and
masks the renal function changes. It is not always possible
to compare the renal function parameters with the patient’s
baseline values. Furthermore, pregnant women may have a
30-40% reduction in GFR without significant increases in Scr.
25321 |n our study, urine Cyr61 expression levels in the placentas
of PE (922.6+1263.1 pg/mL) were higher than those in healthy
pregnancy (499.2+270.2 pg/mL, p<0.001). This result suggests
that Cyr61 may be a new marker for the diagnosis of early-
onset PE and also could be used to diagnose renal ischemia
early.

Lai et al.*¥ stated that the inhibition of Cyr61 reduces renal
inflammation and fibrosis after renal ischemia. Liu et al.¥
pointed out that Cyr61 was related to fibrosis in the long-
term of ischemia, that the Cyr61 expression was positively
associated with renal fibrosis after renal ischemia. These
consequences confirm that PE increases the risk of chronic
or future renal disease and may cause permanent kidney
damage without preexisting renal disease. However, it is not
evident whether Cyr61 can be utilized as a potential marker of
the progression of acute to chronic renal disease.l??

The main limitation of this study is that we did not compare the
urine Cyr61 values with patients’GFR. The main strength of this
study is that, to the best of our knowledge, this study, for the
first time, provides evidence that Cyr61 protein upregulates
in the urine of PE patients. Further studies of Cyr61 signaling
pathways are required to clarify its mechanisms of action in PE
and future renal disease.

CONCLUSION

In this study, we found an increased Cyr61 protein level in
the urine of the early-onset PE patients compared with the
urine of gestational age-matched healthy pregnancies. The
increased presence of Cyr61 protein in the urine could serve
as a predictive tool for the early diagnosis of early-onset PE
and renal ischemia.
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Abstract

Aim: This study was conducted to evaluate the duration of the
peripheral venous catheter in vein, which is employed in the
treatment of children who are hospitalized in pediatric clinics.

Material and Method: The study was conducted as a prospective
and observational-descriptive study. The sampling of the study
consisted of the 249 child, who were admitted to the pediatric
clinic and who underwent peripheral venous catheter insertion.
Institution and ethics committee permission was obtained for the
study. The data were collected with the“Peripheral Venous Catheter
Monitoring Form” and “Phlebitis Scale”, which were prepared
according to the literature.

Results: It was determined that a total of 57.8% of the children
who were included in the study were 1-36 months old, 60.6%
were male, and 66.7% were hospitalized for more than 6 days. It
was also determined that the duration of the catheter in children
was 58.76+28 hours and catheter was inserted 3.61+1 times during
hospitalization. The negative correlation between “durations
of peripheral Intravenous catheters in veins" and "number of
peripheral intra venous catheters inserted from hospitalization
to discharge” was found to be statistically significant. It was
determined that 73.5% of the catheters were removed because of
the obstruction.

Conclusion: As a result of the present study, it was determined
that the peripheral venous catheter in children under three years of
age had a shorter duration of remaining in the veins, and children
were subjected to repeated peripheral venous catheter attempts
because of obstructions before their treatments were completed.

Keywords: Peripheral venous catheter, child, intra venous practice,
pediatric clinic, nursing

Oz
Amacg: Bu arastirma, pediatri  kliniklerinde yatan c¢ocuklarin
tedavisinde kullanilan periferik venoz kateterin vende kalma suresini

degerlendirmek amaciyla yapilmistir.

Gere¢ ve Yontem: Calisma, prospektif ve gozlemsel-tanimlayici
olarak yapilmistir. Arastirmanin ¢rneklemini, pediatri kliniginde yatan
ve periferik vendz kateter uygulanan 249 cocuk olusturmustur.
Arastirma icin etik kurul ve kurum izinleri alinmustir. Veriler, literattre
gore hazirlanmis olan “Periferik Venoz Kateter Izlem Formu” ve “Flebit
Olcegi"ile toplanmustr.

Bulgular: Arastirma kapsamina alinan ¢cocuklarin %57,8'inin 1-36 aylik,
%60,6'sinin erkek ve %66,7'sinin 6 ginden fazla hastanede yattig
belirlenmistir. Cocuklara uygulanan kateterin vende kalma stresinin
58,76+28 saat ve yatis sUresince kateter uygulama sayisinin ortalama
3,61+1 oldugu saptanmistir. “Periferik vendz kateterin vende kalma
slresi” ve “cocugun yatisindan ¢ikisina kadar takilan kateter sayisi”
arasinda istatistiksel olarak negatif yonde iliski oldugu belirlenmistir
(p<0,05). Periferik vendz kateterlerin %73,5'inin tikanma nedeniyle
cikarildigr bulunmustur.

Sonug: Bu calisma sonucunda g yas alti cocuklarda periferik venéz
kateterin vende kalma sdresinin daha kisa oldugu ve ¢ocuklarin hentiz
tedavileri sonlanmadan 6zellikle ttkanma nedeniyle tekrarli periferal

vendz kateter girisimlerine maruz kaldiklart bulunmustur.

Anahtar Kelimeler: Periferik ventz kateter, cocuk, intra vendz
uygulama, pediatri klinigi, hemsire
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INTRODUCTION

Nowadays, administering fluids, drugs, and electrolytes with
peripheral intra venous catheters (PIVC) to veins is a widely
used technique. PIVC application is an indispensable element
for modern medicine and is the most common invasive
intervention at hospitals." PIVC are frequently used in cases
such as diarrhea and vomiting that can lead to dehydration,
in patients to whom liquid electrolytes cannot be given orally,
in preoperative and postoperative periods, in continuous or
intermittent drug administration, to provide blood and blood
products, to ensure total parenteral nutrition, facilitate access
to the vein in emergencies, and for hemodynamic monitoring
and diagnostic assisting applications.">® However, if the
treatment period is more than 6 days, it is recommended to
use central catheter or peripherally inserted central catheter
(PICC) instead of PIVC.”! In case of clinical indications such
as phlebitis, infiltration, obstruction, accidental removal,
suspicious infection and completion of therapy, catheters
need to be removed or replaced.”® Rickard et al.”’ (2012), in
a randomized controlled study, it was determined that there
was no additional increase in catheter-related bloodstream
infections (CRBSI) compared to the routine replacement of
the changed PIVCs in case of clinical indication development.
Therefore, PIVCs should not be changed unless clinical
indications develop. However, children are subjected to
repeated peripheral catheter applications for the completion
of unfinished treatments before they recover because of
phlebitis, catheter displacement, obstruction, infiltration or
even extravasation."®'" |n addition, since the diameters of the
appropriate veins are small and difficult to find in children,
recurrent peripheral catheter applications provide the ground
for pain, trauma, and infection in children, cause disruption
of treatments, create intense anxiety and stress in the family,
and causes stress and loss of labor and corporate cost losses in
nurses."'? In addition, peripheral catheter applications are a
stressful procedure that requires being in close proximity with
the patient in clinics of diseases such as covid 19 that are at
risk of intensive transmission.!'4

Safe initiation, execution, and termination of intra venous
treatment is a very significant practice for pediatric nurses and
requires specialization. Variables such as appropriate dilution
of the drugs, the use of the infusion pump, the nature of the
area where the PIVC s inserted, the determination of the area,
the care of the area, the age of the child and the child's disease,
dressing, knowledge and experience of the nurse, may affect
the duration of the catheter in the vein and complications.
1510151 Prevention of infiltration/extravasation (I/E) in pediatric
patients is important. A study has examined the effect of
an education program, which aims to prevent and manage
pediatric I/E, on I/E rates in pediatric patients. The study has
led to an improvement in nursing care, an improvement in
the quality of patient care and has helped progress toward
increased patient safety.l'” For this reason, the main aim
of pediatric nurses in monitoring, maintenance, security
and management of infusion must be taking the necessary

precautions to increase the duration of the catheters in veins
without complications.!"”'® Because, as mentioned before,
finding the right vascular pathway is difficult and traumatic in
children. On the other hand, atraumatic care is an important
concept in nursing literature and is a healthcare philosophy
aiming to minimize physical and psychological difficulties for
children and their families in healthcare settings. The main
target in atraumatic care is not to cause any damage."” Most
pediatric patients have at least one PIVC insertion during
their hospitalisation. Despite the important function of PIVC
for delivery of intra venous therapy, failure and complications
rates are widely reported; however these results have not been
synthesised. PIVC failure and complications in paediatrics
patients are a significant problem globally. Therefore,
continued efforts from health care providers are required to
decrease the incidence of these complications.!!

Purpose of the Study

This study was conducted for the primary purpose of
examining the duration of the PIVC in the vein, the number
of PIVC inserted until discharge, and the causes of removals
of PIVC, which are used at children hospitalized in pediatric
clinics.

Research Questions

1. What is the duration of the PIVC in the vein and number
of times the PIVC was inserted until discharge in pediatric
patients?

2. Doesthechild’sage, gender, catheter type and catheterized
area of the child affect the duration of the PIVC in the vein
and the number of PIVC placed in the child until discharge?

3. Is there a relationship between duration of the PIVC in
the vein and the number of PIVC placed in the child until
discharge?

4. What are the reasons for removing the PIVC?

MATERIAL AND METHOD
Study Type

The study was conducted as a prospective and observational-
descriptive study.

Place and Sampling of the Study

The universe of the research consists of children treated with
PIVC implantation in the pediatric clinic. The sampling of the
study consisted of the children (n=249), who were admitted
to the pediatric clinic and who underwent peripheral venous
catheter insertion.The study was based on the monitoring of
children who were treated with peripheral venous catheters
in pediatric clinic of a University Hospital in Turkey between
January and June 2018. In the pediatrics clinic, patients who
need medical treatment of acute and chronic diseases between
the ages of 1-18 are hospitalized and there are no surgical
patients. The minimum sample size was calculated with the
G*Power 3.1.9 program based on the literature.?” Accordingly,
the total number of samples that should be included in the
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study was calculated as n=246 for 80% statistical power, 0.16
effect size and 0.05 type 1 error. The research was completed
with n=249 people. The cases were determined according to
the inclusion and exclusion criteria in the study and there was
no data loss.

Criteria for the Study

Inclusion criteria: Those who were treated with peripheral
venous catheters in pediatric clinic in the study were included
in this study.

Exclusion criteria: The children who had an immune
deficiency, who had severe circulatory disorders and
dehydration, who received chemotherapy, who had
central catheters, who had dibetes mellitus, who had blood
inserted, who had total parenteral nutrition, who previously
participated in this study, who catheter inserted in another
unit and who did not want to participate in the study were
excluded.

Variables of Research

Dependent variables: Duration of the PIVC in the vein and
number of times the PIVC was inserted until discharge in
pediatric patients.

Independent variables: Child’s age, gender, catheter type
and catheterized area of the child.

Data Collection Forms

The data were collected with the “Peripheral Venous Catheter
Monitoring Form” and “Phlebitis Scale”, which were prepared
according to the literature.

Peripheral Venous Catheter Monitoring Form, includes the
child's age, gender, disease type, number of days in hospital,
catheter type, use of heparin cap, catheterization site, type of
drug given from catheter, fluid intake, fluid delivery method,
duration of catheter in vein, number of catheters inserted
while in hospital, the reasons for catheter removal.

The Phlebitis Scale was developed by Schultze and Gallant
(2006). The scale, which involves the rating stages of the
related symptoms in the observation of the catheters in terms
of possible risks and/or phlebitis in patients undergoing
catheter, consists of 5 stages, which are; Stage 1, the stage
in which symptoms like pain, redness, and edema, which are
the symptoms of phlebitis, are absent. Level 2 is the stage
when early symptoms of phlebitis are seen. In this stage,
there is redness less than 2.5 cm around the catheter and
pain appearing with palpation. Stage 3 is the middle stage
of phlebitis. In this level, there are signs of redness bigger
than 2.5 cm and between 2.5 cm and 5 cm around the intra
venous region, pain that occurs with palpation in the area, and
stiffness around it. Stage 4 is the stage of advanced phlebitis
or initial thrombophlebitis. In this stage, there are 5 cm or
more redness in the area, pain, and stiffness appearing with
palpation in or around the area. Stage 5 is the advanced stage
of thrombophlebitis. In this stage, there are 4" stage phlebitis
and purulent drainage findings.?'??

Data Collection

Observations were made in the patient room by the pediatric
clinical nurse (GY) before drug/fluid administration through
the catheter and shift changes (average; 5 times/day). In cases
where fluid infusion is given through the catheter; observation
frequency (average; 1 time/hour) varied according to the type
and amount of fluid administered. During the observation,
the PIVCsite; It was evaluated in terms of phlebitis, infiltration,
dislocation, and occlusion. If these complications developed,
the patient was taken to the intervention room for PIVC
removal and re-application of PIVC. The area of the catheter in
the body, the color/number of the catheters, and the control
of the catheter area in terms of phlebitis were evaluated and
recorded in the Phlebitis Scale by making observations. In
addition, the insertion and removal times of these catheters,
the number of the hospitalization days of the child, the
number of the catheter interventions from the hospitalization
to the discharge, the age, gender, medical diagnosis of the
children, and other information like the medication and fluid
that were applied during this catheter were obtained from
the patient file. Applications such as catheter insertion stages,
selection of the insertion area, selection of the color/number
of the catheter, drug and fluid application stages, were
made within the routine practices of the pediatric service.
Thus, the reliability of the study was provided. No additional
applications that may affect the results of the study were
made, and the study was conducted in the observational and
descriptive fashion.

Data Analysis

The data were recorded and analyzed by using the SPSS 22
Software. The fitness of the data to normal distribution was
tested. The quantitative data were expressed with mean
and standard deviation (SD); and the qualitative data were
expressed with numbers and percentages. For the comparison
of the quantitative data between the groups, the significance
test for the difference between two mean values and the
Pearson Correlation Test was used. p<0.05 was considered to
be significant in statistical terms.

Ethical Considerations

The study was conducted in line with the principles of the
Helsinki Declaration. The permission of the institution for
the study and the approval of the Ethics Committee were
obtained from the Tokat Gaziosmanpasa University Ethics
Committee of Clinical Research (2017/6, 17-KAEK-052); and
oral consents were obtained from the children/parents who
met the inclusion criteria for the study.

RESULTS

It was determined that a total of 57.8% of the children who
were included in the study were 1-36 months old, 60.6%
were male, 90.8% were because of an acute illness, and 66.7%
were hospitalized for more than 6 days. It was also found
that the most frequently used catheter was the yellow/24
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number catheter (87.6%), none of them had heparin valves,
the most frequently used area was the area above the hand
(47.8%), 83.1% were given medicine, 51.8% were given fluid,
and 62% of these were given fluid with infusion pump. It was
determined that 13.3% of the catheters that were inserted to
children remained in the vein for 2-24 hours, 25.7% remained
for 25-48 hours, 30.1% remained for 49-72 hours, 20.5%
remained for 73-96 hours and 10.4% remained for 97-144
hours; and 73.5% of the catheters were removed because of
the lack of the fluid/medicine flow (obstruction), 12.9% of
the catheters were displaced, 4% were removed because of
infiltration, 2% were removed because of phlebitis (1 and 2
levels), and 7.6% were removed because of the termination of
the treatment/discharge (Table 1).

Table 1. Distribution of variations on peripheral venous catheter use

(n=249)

Number %

Age

1-36 month 144 57.8

37 month -15 years 105 422
Gender

Female 98 394

Male 151 60.6
Disease type

Acute illness 226 90.8

Acute and chronic illness 23 9.2
Number of days in hospital

1-5 days 83 333

6 days and + 166 66.7
Catheter type

Yellow/24 218 87.6

Blue/22 31 124
Heparin valves

Used - -

Not used 249 100
Catheterized area

Hand 119 47.8

Arm 88 353

Foot 41 16.5

Head 1 0.4
Medicine administration status from catheter

Antibiotic 203 81.5

Other 4 1.6

Did not take medicine 42 16.9
Fluids administration status from catheter

Took fluids 129 51.8

Did not take fluids 120 48.2
Fluids application method *

With infusion pump 80 62.0

With drop setting set 49 38.0
Durations of peripheral venous catheters in veins

2-24 hours 33 13.3

25-48 hours 64 25.7

49-72 hours 75 30.1

73-96 hours 51 20.5

97-144 hours 26 10.4
Reasons for catheter removal

Lack of the fluid/medicine flow (obstruction) 183 735

Catheter dislocation 32 129

Infiltration 10 4.0

Phlebitis 5 2.0

Termination of the treatment/discharge 19 7.6

*The percentage was taken from children (n=129) who were given fluid through the catheter

It was determined that the duration of the catheter in veins
was 58.76+28 hours, the catheter was inserted 3.61+1 times
during hospitalization. The duration of the catheter in the
veins in children between 1-month-old-36-month-old
(55.62+25 hours) was shorter than the children who were
older than 37 months (63.06+30 hours); and the difference
between the averages of these periods was statistically
significant (p<0.05). It was also determined that the number
of catheters inserted from the hospitalization to discharge of
the children who were 1-36 months old (3.76 £1) were higher
than the children who were older than 37 months; however,
there were no statistically significant differences between
the groups (p>0.05). It was determined that the duration of
the catheter in the vein and the number of catheters inserted
from the hospitalization to discharge, according to the gender
of the children, the area where the catheter was inserted,
and the color/number of the catheter were not statistically
significant (p>0.05). It was determined that the catheters that
were inserted in the foot/head vein (52.98+27) were shorter
hours than those that were inserted in the hand/arm area
(59.93+28) (p>0.05). In addition, it was also determined in
terms of the color/number of the catheters that the duration
of the yellow/24 catheters in the veins (57.51+£27) was shorter
than the blue/22 catheters (67.52+31), the number of the
catheters inserted from the hospitalization to the discharge
was higher (p>0.05) (Table 2).

Table 2. According to some variables, the means of durations of PIVC in

veins (hour), number of PIVC inserted from hospitalization to discharge

Number of PIVC inserted
from hospitalization to

Durations of PIVC
in veins (hour)

discharge

Age Mean=SD MeanxSD

1-36 month 55.62+25.68 3.76 £1.71

37 month -15 years 63.06+30.65 3.41+1.63

p 0.039 0.112
Gender

Female 57.87+28.51 3.52+1.53

Male 59.33+27.85 3.68+1.78

p 0.689 0.461
Catheter type

Yellow/24 57.51+£27.46 3.66+1.70

Blue/22 67.52+31.0 3.25+1.52

p 0.063 0.205
Catheterized area

Hand-Arm 59.93+28.01 3.57+1.72

Foot-Head 52.98+27.95 3.83%1.51

p 0.144 0.367
Overall average 58.76+28.07 3.61£1.68

Data are shown as meanz+standard deviation. For the comparison of the quantitative data between
the groups, the significance test for the difference between two mean values were used. p<0.05 was
considered to be significant in statistical terms.

The poor negative correlation between “durations of PIVC in
veins" and "number of PIVC inserted from hospitalization to
discharge” was found to be statistically significant (p<0.05)
(Table 3).
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Table 3. Correlation between durations of PIVC in veins (hour) and

number of PIVC inserted from hospitalization to discharge (n=249)

Mean+SD P r
Number of PIVC inserted from
hospitalization to discharge Sl K 0.014 -0.156
Durations of PIVC in veins (hour) 58.76+28.07

r: Pearson Correlation Test

DISCUSSION

Vascular access devices are commonly inserted devices that
facilitate the administration of fluids and drugs, as well as
blood sampling. Despite their common use in clinical settings,
these devices are prone to occlusion and failure, requiring
replacement and exposing the patient to ongoing discomfort/
pain, local vessel inflammation and risk of infection.!*?3 |n
order to prevent these complications, observation of the
catheter area by nurses is very important, especially in irritant
drug infusions.?” However, it was seen that studies conducted
on catheter vein duration and frequency of interventions
especially in children are in a limited number in the literature.
It is difficult to find, follow up and care peripheral vessels,
especially in infants and young children. In a study, it was
determined that children who underwent PIVC mostly
developed complications (67.7%) below the age of 3 years.?*
Since verbal and cognitive developmentin the 0-3 age groupiis
not sufficient compared to the older age groups, cooperation
is also difficult. Cognitive development accelerates in children
over the age of 3 with the start of pre-school education.
B For these reasons, in this study, a grouping was made as
over 3 years old and under. As a primary result of the present
study, it was determined that the peripheral venous catheter
in children under three years of age had a shorter duration
of remaining in the veins, and children were subjected to
repeated peripheral venous catheter attempts because of
obstructions before their treatments were completed (Table 1
and Table 2). In this study, the fact that there was a statistically
significant decrease in the number of catheters inserted
from the hospitalization to the discharge of the children as
the duration of the peripheral venous catheters in the veins
increased in the children who were included in the study is an
important result at this point (Table 3).

These primary findings are an important result showing that
hospitalized children are frequently exposed to catheter
applications, which is one of the traumatic procedures.
Repeated traumatic procedures can lead to pain, stress,
problemsin the child's psychosocial development, loss of labor
and cost. It is an important issue for healthcare professionals
to take measures against repeated invasive procedures and to
increase such studies.!21823]

Jeong et al. (2017) determined that the mean PIVC dwell time
was 55.62+27 hours, mostly at 24-72 hours intervals, in 1596
pediatric patients.?” In another study conducted on children
who were between the ages 3-18, it was found that the mean
duration of catheterization was 83.53 hours.” It is considered
that the inclusion of children under 3 years of age in this study

may have caused a lower catheterization time (58.76+28 hours).
In this study, it was found that the catheter duration in the
veins was shorter when yellow/24 number catheter was used
especially in children under 36 months who had catheters
inserted in the foot/head veins. In the period that passed from
the hospitalization of the children to the discharge, the number
of catheters was higher in children who were under 36 months,
in those with catheters in the foot/head veins, and when
yellow/24 number catheters were used. As the age decreases
in children, so does the vascular lumen, and the catheter may
be dislocated because of the natural movements of children
and the lack of cooperation, which can cause infiltration and
extravasation. It was also reported in studies that catheter
insertion from lower extremity veins increased complication
risk.l''2924 |n addition, it is also known that catheters that are
commonly used in pediatric patients (yellow/24 number; 87.6%
for this study) with smaller internal lumen have decreased stay
is the veins in fluid and/or drug administration especially in case
internal lumen is exposed to damage due to intense, acidic and
irritant drugs. In the present study, antibiotics (81.5%) were the
most commonly used drug type. In addition, previous studies
showed that antibiotics are a risk for phlebitis formation and
other complications.®2¥ |n another study, it was found that the
mean duration of the peripheral venous catheter in the veins
of pediatric patients was 68.82+35 hours, and the duration of
remaining in the veins decreased due to similar risk factors." In
a similar study, the rate of developing complications regarding
peripheral venous catheter in pediatric patients was 49.7%,
6% phlebitis developed and complications developed under 3
years of age at the highest rate as in this study.?” In the present
study, it was found that the incidence of phlebitis was low
(2%) among the causes of catheter removal. In this study, the
phlebitis rates being low may be associated with short catheter
vein durations in children who were included in the study.
Jacinto et al.? (2014) aimed at a study to identify risk factors
for phlebitis related to PIVC in children. Similarly, conducted
the study with 338 children, nine (2.7%) developed phlebitis.
Laudenbach et al.?”! (2014) conducted a study with 80 children
between the ages of 2 and 17 and reported that 22.5% of the
children developed peripheral intra venous catheterization
complications, and the most common complications were
obstruction and infiltration. Similarly, in the present study, it
was also observed that obstruction was a major problem as a
catheter complication (73.5%)).

The findings obtained in the study show that innovative
studies must be conducted to solve the problem of designing
the material (other variables; catheter type, heparinous valve,
flushing, drug density, dilution, dressing, etc.) in the case of
failure in fluid/drug flow given from the catheter (obstruction
and catheter dislocation) to reduce the number of catheter
interventions in children and to increase the duration of the
catheter in veins before treatment end.’?'7182328 A study aimed
at examining the effectiveness of IV House UltraDressing for
protecting PIVCs in pediatric patients was conducted. This
randomized controlled trial comprised 60 pediatric patients
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(aged 2-24 months): 30 in the experimental group and 30 in
the control group. IV House UltraDressing has been determined
to be a useful device that can be used in pediatric patients to
increase catheter waiting time and to protect and stabilize
PIVCs.'® To protect and stabilize PIVCs is an important nursing
care. Because, as mentioned above, it is difficult and traumatic
to find the right vascular pathway in children. The reasons
for the difficulty in inserting catheters in pediatric patients
are associated with the adipose tissue being more, the veins
being small, and the cooperation being insufficient. For this
reason, it must be the main target to ensure that the catheters
that are inserted in children with difficulty remain in the vein
for a long time unless clinical indications develop.*® Because
decreasing the traumatic procedures that are associated with
pain in children is an approach intended for the philosophy
of atraumatic care. For this reason, it is recommended that
innovative and experimental studies are conducted to increase
the duration of the catheter in the veins of children and to
reflect these findings to the literature and pediatric clinics. The
scientific developments and practices regarding this procedure,
which is the responsibility of nurses, must be closely followed,
and new knowledge and skills must be transferred to practice.

Limitations

The study was conducted in the Pediatric Clinic of a University
Hospital. For this reason, the data were limited to the children
in this clinic and cannot be generalized to all clinics. This
research is limited by some variables shown in this study that
can affect the length of time the catheter remains in the vein.
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Abstract

Aim: Primary cleft lip and palate (CLP) repair is the most critical
stage throughout lifetime. CLP surgery involves risks of surgery
and anesthesia related complications. In this study, it was aimed to
evaluate the complications occur in the early period after primary
CLP surgery and to determine early factors that trigger these
conditions.

Material and Method: In this study 328 surgeries of 271 CLP
patients were included. Complications such as fever occurring
in the first 3 days were classified as minor complications.
Complications that could not be treated with palliative care or
that had to be transferred to intensive care were considered as
major complications. The epidemiology and causal link of early
complications were statistically evaluated.

Results: Early complications were seenin 19% (n:63) of all cases that
were operated for cleft lip and palate. Among them, rate of minor
complications was 9% (n: 25). It was determined that prolongation
of anesthesia caused an increase in minor complications such as
inadequate oral nutrition. Major complications were observed in
11% (n: 38). These major complications were more common in
patients with bilateral cleft lip, cleft palate, syndromic cases, and
male patients. Complicated cases’ mean length of stay in hospital
was 3.35 days. When compared with noncomplicated cases, there
was increase in hospitalization time (p<0.05).

Conclusion: Minor complications can be prevented with careful
intubation and shortening the surgery duration. Despite all these
precautions, major complications are still very important problems
in bilateral cleft lip, syndromic and male patients. Therefore,
it is mandatory to perform these surgeries in centres where
management of these complications is possible.

Keywords: Cleft lip and palate, early, postoperative, complications

Oz

Amag: Primer dudak damak yarigi (DDY) onarimi, yasam boyu en kritik
asamadir. DDY ameliyati, ameliyata ve anesteziye bagli komplikasyon
risklerini icerir. Bu calismada, primer DDY cerrahisi sonrasi erken
dénemde meydana gelen komplikasyonlarin degerlendiriimesi ve
bu durumlar tetikleyen erken dénemdeki faktorlerin belirlenmesi
amaclanmistr.

Gereg ve Yontem: Bu calismaya 271 DDY hastasinin 328 ameliyati
dahil edildi. ilk 3 glinde ortaya cikan ates gibi komplikasyonlar minér
komplikasyon olarak siniflandirildi. Palyatif bakimla tedavi edilemeyen
veya yogun bakima transfer edilmesi gereken komplikasyonlar ise
major komplikasyonlar olarak kabul edildi. Erken komplikasyonlarin
epidemiyolojisi  ve  nedensel  baglantisi istatistiksel  olarak
degerlendirildi.

Bulgular: Dudak damak yarigi nedeniyle ameliyat edilen ttim olgularin
%19'unda (n: 63) erken komplikasyonlar goértldd. Bunlar arasinda
minor komplikasyon orani %9 (n: 25) idi. Anestezinin uzamasinin
agizdan beslenmede yetersizlik gibi mindr komplikasyonlarin
artmasina neden oldugu belirlendi. Major komplikasyonlar %11
(n: 38) oraninda gordldd. Bu major komplikasyonlar, bilateral dudak
yarigi olanlarda, sendromik olgularda, damak yardi olanlarda ve erkek
hastalarda daha sikti. Komplike vakalarin ortalama hastanede kalis
sresi 3,35 gundu. Komplike olmayan vakalarla karsilastinldiginda
hastanede kalis stresinde artis vardi (p<0,05).

Sonug: Dikkatli entlbasyon ile anestezi ve ameliyat sdresinin
kisaltilmasi minér komplikasyonlari énleyebilir. Tim bu 6nlemlere
ragmen iki tarafli dudak yariklarinda, sendromlu hastalarda ve erkek
hastalarda major komplikasyonlar hala ¢ok &nemli problemlerdir.
Bu nedenle bu komplikasyonlarin yonetiminin mamkin oldugu
merkezlerde dudak damak yarigr ameliyatlarinin yapilmasi zorunludur.
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INTRODUCTION

Cleft lip and palate patients need many operations throughout
their lives. In this patient group, complications related to surgical
procedures can be seen, as well as different complications
that may threaten patient's life in early postoperative period.
Primary operations in cleft lip and palate make risks of general
anaesthesia more pronounced than surgery procedure risks
due to it's being done in infantile period. It is known that
anesthesia risks are higher in early childhood and especially
in newborns. At the same time risk of general anesthesia is
higher in patients with cleft lip and palate compared to normal
patient population.’? Moreover, many additional anomalies
and syndromes may accompany cleft lip and palate.®! This
increases the complication rate during and after the operation.
Management of the early complications has to be done by
plastic surgeons.

In this study, early complications after primary cleft lip and
palate repair in children were investigated retrospectively. It is
aimed to determine factors that cause complications in primary
cleft lip and palate surgery (first surgery) that involve surgery
and anesthesia related complications risks together. Preventive
measures are discussed in the light of the literature.

MATERIAL AND METHOD

A total of 328 surgeries of 271 cases with cleft lip or palate
between January 2012 and October 2018 were retrospectively
analyzed. Data were obtained from ENLIL® hospital information
management system and anesthesia course form. The study
was approved by the Ethics Committee of the Selcuk University
Faculty of Medicine (no: 2018/23) and performed in accordance
with the Declaration of Helsinki and protection of personal data.

All surgeries were performed under elective conditions and
were preoperatively consulted with an anaesthesiologist and a
paediatrics physician. Complications seen infirst three days from
the day of the operation were included in the study. Patients
over 2 years old were excluded. Ages, weights of the patients
and duration of anesthesia were recorded from hospital data
system. Type of the deformity was classified as bilateral and
unilateral for the cleft lip and as complete and incomplete for
the cleft palate.

Postoperative fever, mechanical airway destruction, respiratory
tract infection, ischemia / dehiscence in flap and bleeding
were recorded. Complications such as fever that was treated
with simple methods, partial wound separation, temporary
hypothermia and hospitalization period less than two days were
classified as minor complications. Respiratory tract infection,
airway destruction, excessive postoperative bleeding and
complete wound dehiscence or patients with hospitalization
period longer than 2 days or requirement to transfer to intensive
care unit, were defined as major complications."!

Relationship between all complications and gender, weight,
cleft type, duration of anesthesia, duration of hospitalization
and additional anomalies were statistically evaluated. Chi-
square and t test were used for evaluation and a value of p<0.05

was considered significant for all analyses. SPSS® statistics
program was used for statistical analysis (version 21.0 for
Windows; Armonk, NY: IBM Corp.)

RESULTS

Patients’age ranged from 4 months to 24 months (mean: 11.19
months). It was observed that 76% (n: 95) of cleft lip patients
had unilateral lip deformity. Bilateral cleft lip percentage was
24% (n: 30). Complete cleft palate deformity was observed in
52.2% (n: 106) of the patients and incomplete deformity was
seen in 47.8% (n: 97) of the patients. Early complications were
detected in 19% of the primary 328 operations (n: 63). While
11% (n: 38) of all complications were major complications, 8%
(n: 25) percent of complications were minor complications
(Graphic 1). The most common major complications were
respiratory tract infection (n: 10) and airway destruction (n: 10)
in primary palate repair patients. Ratio of treatment requiring
respiratory infection was determined as 4.27%. Severe bleeding
requiring transfusion was detected in only one patient after
primary palate repair. Both major complications and minor
complications were more common in male cases than in female
and it was a statistically significant difference (Graphic 2). Early
complications were found to be higher in patients with cleft
palate compared to primary lip repair patients (p<0.05). More
major complications were observed in patients with bilateral
cleft lip than unilateral cleft lip patients. The difference was
statistically significant (p<0.05) (Graphic 3).
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Graphic 1. Early complication rate
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Graphic 3. Early Complication Numbers

In patients without any complications, mean anesthesia duration
was 124 minutes. On the other hand, average anesthesia
duration was observed as 134 minutes in palate repair surgeries
with major complications. There was no statistically significant
difference in duration of anesthesia with major complicated
and non-complicated palate repair patients (p>0.05). However,
it was observed that duration of anesthesia was significantly
effective in development of minor complications (p: 0.039).

In major complications with cleft lip patients, anesthesia
duration was not an effective factor (p>0.05). Similar to palate
repair patients, general anesthesia time was an efficient factor
in the development of minor complications (p: 0.047).

Although mean weight of complicated cleft lip patients was
lower than uncomplicated cases, no statistical difference
was observed (p>0.05). As low weights were similarly
observed in complicated cleft palate patients (Table 1), there
was no statistically significant difference (p>0.05). Major
complications were significantly increased in patients with
additional anomalies or syndromes (p<0.05). Cardiac anomaly
was present in 65% of the patients who developed major
complications (Table 2).

Table 1. Average weights by deformity

Mean weight (+SD)
(Min. - Max. weight)

674331 g (+1762.25)
7131.62 g (+1133.59)
8462.74 g (+1353.90)
9513.88 g (+1880.10)

Deformity

Complicated cleft lip
Non-Complicated cleft lip
Complicated cleft palate

Non-Complicated cleft palate
SD: Standart deviation

Table 2. Distribution of additional anomaly or syndrome
Additional Anomaly or Syndrome

Number of Patients

_
_

Cardiac anomaly

Down syndrome

Other syndromes
Microcephalia
Laryngomalacia

Renal agenesis

Asthma

Status epilepticus

History of intensive care units

Ul = = 2 2 Wb w

Mean length of hospital stay was 1.27 days in cleft
palate patients without complications, and 1.67 days in
non-complicated cleft palate patients. The duration of
hospitalization was 3.17 days and 3.54 days, respectively in
cleftlip and palate patients that complications occurred. It was
found that complication development significantly increased
the duration of hospitalization (p<0.05).

DISCUSSION

Many organs are immature in early years of life. This situation
causes a predisposition to complications during surgery.
Bl Although most of these early complications are related
to anesthesia, they are also important for plastic surgery
practice. Early diagnosis and treatment are critical. Moreover,
it is urgent to identify complications in this group of patients
who are often discharged on the first postoperative day.®
There are factors affecting early postoperative complications
in all three periods including preoperative evaluation, during
anesthesia and postoperative care.

Continuous contact of the nasal cavity with food and saliva
causes frequent upper respiratory infections in children with
cleft lip and palate.”? Presence of infection in any part of
respiratory system triggers anesthesia related complications.
0 At the same time, nutritional deficiency, micrognathia,
macroglossia and glossoptosis cause an increased risk
for general anesthesia. Many centres reported different
postoperative complication rates ranging from 3% to 38%.
B&1AThis situation is mostly related to classification system of
complications and diagnostic methods. Early postoperative
complications can be classified as two parts as major life-
threatening complications that require advanced treatments,
and minor complications that can be eliminated with palliative

treatments such as fluid replacement and antipyretic therapy.
(4]

Complications have been reported to be associated with
age in literature. Therefore, the most important factors that
determine the operation timing are the weights and ages of
the children's. Evenin the 'Rule of 10s' proposed by Wilhelmsen
and Musgrave, the two main rules that determine the timing
of the surgery are the weights and ages of the patients."*
Nowadays, patients in young age and low weight in weight
in parallel to the development of anesthesia techniques can
be operated safely. Nevertheless, in the current literature
has been shown to be no significant difference between the
effects of the ages of the patients to the overall complication
rates.'"™ Similarly, in our study, there was no relationship
between the development of early complications and age and
weight.°1”

In literature, it was shown that cleft lip and palate can be
associated with more than 150 syndromes or anomalies.
0 For this reason, some preliminary evaluations are made
for prevention of complications. Especially for patients with
additional anomalies or syndromes, preoperative evaluations
are more valuable because of high rate of complications. As a
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result of our study, general anesthesia increases complication
rates in patients who have cardiac anomalies and these
complications tend to be serious. It has been suggested in the
literature that cases with cardiac problems should be operated
in the late periods of life to reduce the negative effects of
complications." Similarly, increased rate of complications are
also observed due to additional anomalies in male patients
and bilateral cleft patients.

To prevent early postoperative respiratory complications;
diagnosing viral upper respiratory tract infections, questioning
vaccination, and bleeding disorders history are essential and
postponing the surgery when necessary is the mostimportant
measure. Otolaryngology consultation may be required for
asymptomatic serous otitis media and possible ventilation
tube applications.

Anatomical variability of the upper airways of cleft lip and
palate patients causes intubation difficulties.'? It has been
shown that respiratory problems may be related to recurrent
intubation trials. Especially in this group of patients; false
intubation, difficultintubation,tubeseparationorcompression,
desaturation, laryngeal spasm, and bronchospasm have been
reported frequently.'? In order to prevent breathing problems,
reinforced cuff-free ventilation tubes should be used, gentle
intubation should be performed, and irritation should be
avoided. Another issue to be considered in early years of life
is the amount of intravascular fluid. While body weight is
between 5 kg and 10 kg, total blood volume is 400-700 ml.
Therefore, even small volume blood losses or dehydration can
result in hemodynamic disorders. Intraoral surgery creates
intubation and laryngoscopy difficulties. Significantly major
complications are higher in palate repairs than lip repairs. In
the literature, this situation is associated with the amount of
blood loss."" In the literature, meticulous surgery performed
in experienced hands, has been shown to be especially related
to low bleeding rates.™

Our study shows that prolonged operation time has
negative effects on palate cleft repair, especially for major
complications. However, we think that this situation is mostly
related to already difficult cases or intubation problems
(difficult intubation, separation of the tube, pressing the tube
...) caused to long surgery time.

In the postoperative period, airway irritation can be reduced
with cold steam. Routine body temperature measurement
during and after surgery are also important and measurement
being 38°C and above is an indicators for early intervention
to prevent complications. Insufficient analgesia or reflux after
starting feeding too early may result in apnea as a result of
vagal stimulation.'”? At the same time, parents' reservations
about feeding may cause inadequate fluid intake too.
Therefore, education of parents and nurses about nutrition is
effective in correcting this situation.

Fillies et al."" suggested that early complications were more
common in children between 4000-6000 gr. However, it was
demonstrated with this study that weight was not associated

with the triggering of early complications due to the fact that
primary surgery was not performed under 6000 gr. in our
clinic. Therefore, performing the surgery at the appropriate
weight will not increase major complications in cleft lip and
palate surgeries.

CONCLUSION

Most similar retrospective studies show that complications
seen in primary surgeries of patients with cleft lip and palate
have decreased over the years. With data of non-profit medical
organisations such as Operation Smile, inwhich alarge number
of cleft lip and palate surgeries are performed, it has been
shown that there is a decrease in many early complications
with the above mentioned prevention measures.'

The development of minor complications can only be
prevented by taking history, doing a physical examination,
performing surgery at appropriate weight and shortening the
general anesthesia duration. Significant parts of the minor
complications that cause prolongation in hospital stay can
be prevented with routine, strict measures. However, major
complications remain as an important problem for in bilateral
cases, patients with anomaly or syndrome, and male patients
with cleft palate. Extended operative time is also a significant
problem. In central hospitals, experienced surgical team with
the appropriate equipment will reduce the morbidity by
facilitating the treatment of major complications that may
develop.
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Abstract

Aim: To determine the frequency of healthcare associated
infections (HCAIs) developed within a year in patients
admitted to a tertiary pediatric hospital.

Material and Method: Between February 1996 January
1997 the patients hospitalized at Dr Sami Ulus Children’s
Hospital and diagnosed as HCAI during their follow up were
included in the study. The diagnosis of ‘nosocomial infection’
was made on the basis of Center for Disease Control (CDC)
diagnostic criteria . Clinical, laboratory and imaging findings
were recorded.

Results: HCAIs were detected in 311 (9.1%) of the 3420
hospitalized patients. Some of these patients experienced
more than 1 episode, and thus, the total HCAl episodes were
353. Of the patients with HCAI; 77.8% were younger than
1 year old, 60.5% (n= 188) were male. HCAIl was detected
to occur after 10.9£10 days of hospitalization. The most
frequent HCAIs were acute gastroenteritis, sepsis, urinary
tract infections and lower respiratory system infections.
Gram-negative organisms were the most frequently isolated
agents. Of the 311 patients with HCAIs, 38 (12.2%) died.

Conclusion: HCAI is an important cause for mortality and
morbidity in pediatrics clinics. HCAI surveillance, detection
of the problems and taking precautions for infection control
are important steps.

Keywords: Health care-associated infections, child, risk

0z

Amac: Uclnci basamak bir cocuk hastanesine vyatirilan
hastalarda bir yillik stre icinde gelisen saglik bakimi ile iliskili
enfeksiyon (SBIE) sikliginin belirlenmesidir.

Gereg ve Yontem: Subat 1996 — Ocak 1997 tarihleri arasinda
Dr. Sami Ulus Cocuk Hastanesine yatirilan ve izlemlerinde SBIE
tanisi alan hastalar calismaya alindi. SBIE tanisi, CDC (Center
for Disease Control and Prevention) tani kriterleri esas alinarak
konuldu. Klinik kayitlar, laboratuar ve gérintileme bulgulari
kaydedildi.

Bulgular: Hastaneye yatirilan 3420 hastada 311 (%9,1) SBIE
saptandi. Bu hastalardan bazlarinda 1'den fazla enfeksiyon
epizotu saptandi.Toplam SBIE epizodlari 353 idi. Olgularin
%77,81 bir yas altinda, %60,5 (n=188) erkek idi. SBIE yatistan
sonraki 10,9410 gunlerde ortaya ¢iktigi saptandi. En sik gorulen
SBIE; akut gastroenterit , sepsis, Uriner sistem enfeksiyonu ve
alt solunum yolu enfeksiyonlari idi. Gram negatif organizmalar
en sik izole edilen ajanlardi. SBIE tanisi alan 311 hastanin 38’
kaybedildi (%12,2).

Sonug: SBIE cocuk servislerinde énemli mortalite ve morbidite
nedenidir. SBIE stirveyansi sorunlarin saptanmasi ve enfeksiyon
kontrol( icin dnlemler alinmasi cok &nemli basamaktir.

Anahtar Kelimeler: Saglik bakimi iliskili enfeksiyon, cocuk, risk

factors faktorler
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INTRODUCTION

Hospital-acquired infections (HCAI), also known as healthcare-
associated infections (HCAI), are nosocomially acquired
infections that are typically not present or might be incubating
at the time of admission. These infections are usually acquired
after hospitalization and manifest 48 hours after admission
to the hospital. HCAls can happen in any health care facility,
including hospitals, ambulatory surgical centers, end-stage
renal disease facilities, and long-term care facilities. Bacteria,
fungi, viruses, or other, less common pathogens can cause
HCAIs. HCAIs are a significant cause of illness and death —
and they can have serious emotional, financial, and medical
consequences."? Patients hospitalized in pediatric services
and pediatric intensive care units (PICUs) have a higher risk
of HCAIs. Prolonged hospitalization, invasive interventions,
congenital malformations, and total parenteral nutrition
are significant factors that increase the risk of nosocomial
infections in pediatric patients. Prolonged hospitalization,
invasive interventions, congenital malformations, and total
parenteral nutrition are significant factors that increase the
risk of HCAI in pediatric patients.The incidence, prevalence,
morbidity and mortality rates of HCAIs varies depending on
factors such as the type of the hospital, age of the patient,
diagnosis at hospitalization, hospitalization service, diagnosis
and treatment interventions.® HCAIs are a frequent problem,
particularly in Intensive Care Units (PICU). In Europe, incidence
of nosocomial infections was reported as 1-2.5% in general
pediatric services and as 6.1-15.1% in pediatric intensive care
units (PICU)."*! In developing countries, HCAI rates of PICUs
were reported - much higher 13.6-15.4%.#

Healthcare-associated infection is to be a significant cause
of morbidity and mortality worldwide and in Turkey. HCAI
frequency is reported as 3.02% to 9.3% in the pediatric age
group in Turkey.?? Since 2005 every hospital has “National
Nosocomial Infections Surveillance and Control Unit”!"® Since
then there has been significant decrease in HCAI rates, where
the particular decrease in year 2007 should be noted.®

The aim of this research is to find out the frequency of
nosocomial infections in one year period in Dr. Sami Ulus
Pediatric Hospital and to compare the changes in surveillance
studies of nosocomial infections in children in different years
with the derived data.

MATERIAL AND METHOD

In the present study, the data of healthcare-associated
infections detected at Dr. Sami Ulus Children's Training
and Research Hospital -a tertiary hospital-, were collected
in the period January 1996- December 1996. The pediatric
hematology-oncology service was excluded from the study.
The diagnosis of Healthcare-associated infections (HCAI) have
been assessed according to the Centers for Disease Controland
Prevention (CDC) criteria. For HCAIs, questionnaires included
information on the type of infection, onset of infection, any
device relationship (e.g. whether a urinary catheter had

been fitted before onset of infection), and other details.
Information on whether the nosocomial infection had already
been present on admission or had been acquired during
the current hospital stay, and the pathogen that had caused
the infection, were also recorded. Culture samples obtained
from patients were studied in the microbiology laboratory
using traditional manual methods. Infection sites, responsible
microorganisms and their effect on prognosis were studied.
For prophylactic antibiotic use, the type of antibiotic, route
of administration, indication, and whether the indication
was listed in the patient’s medical record were recorded. The
Statistical Package for the Social Sciences (SPSS) for Windows
version 10.1 was used for the statistical analysis. The study was
approved by the Ethics Committee of Dr.Sami Ulus Maternity
and Children’s Training and Research Hospital, Ankara, Turkey
(Date: 17.01.2020, N0o:73799008).

RESULTS

In the 1-year period, 3420 patients were hospitalized. HCAIs
were detected in 311 (9.1%) of the patients. Thirty-eight (13.5%)
of these patients experienced more than 1 episode, and thus,
the total number of HCAI episodes was 353. 39.5% (n=123)
of the patients were female and 60.5% (n= 188) of them were
male. The relationship between gender and HCAI was found
statistically significant (p<0.05). 77.8% of the patients were
younger than 1 year of age. HCAI frequency was higher in
the 0-1-year-old age group than the other age groups. This
difference was found statistically significant (p<0.05) (Table 1).

Table 1. Distribution of HCAI by age groups n (%)

IR mtt))r:tzhs ;gt asgge 1a?g.le4 :o(f’/i;
Gastroenteritis 79(88.7) 9(10.1) 1(1.2) 89 (28.6)
Sepsis 67(84.8) 9(11.3) 2(25 1(1.2) 79(25.4)
Urinary tract infection 61 (83.6) 12(16.4) 73 (23.4)
Pneumonia 20(51.2) 9(23.00 7(17.90 3(7.7) 39(12.5)
Peritonitis 3(30.0) 7(70.0) 10(3.2)
Omphalitis 9(100.0) 9(2.8)
Skin infection 3(42.8) 4(57.1) 7 (2.2)
Conjunctivitis 3(60.0) 2(40.0) 5(1.6)
Total, n (%) 242 (77.8) 44(14.1) 13(4.1) 12(3.8) 311(100.0)

HCAI distribution in terms of diagnosis was as follows: 28.6%
(n=89) of them were GE, 25.4% (n=79) were sepsis, 23.4%
(n=73) were UTI, 12.5% (n=39) were pneumonia, 3.2% (n=10)
were peritonitis, 2.8%(n=9) were omphalitis, 2.2% (n=7) were
skin infection and 1.6% (n=5) were conjunctivitis. HCAI-GE
was high because of the Salmonella Gastroenteritis epidemic
during May-June period.

Patients were diagnosed with HCAI on the average of
10.9+£10%" (383") day of their hospitalization - in HCAI-Sepsis
it was 16.1+6.7, urinary tract infection 19.2+13.1, pneumonia
22.8+13.9 and GE 14.6+8.9 days. Although the day of diagnosis
for HCAIs differed, this was not found statistically significant
(p>0.05).
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Table 2. Distribution of the causative microorganisms of HCAI

n %
Klebsiella spp. 99 40.2
Salmonella spp. 58 23.5
E. coli 29 11.7
CoNS 14 5.6
S.aureus 8 3.2
Pseudomonas spp. 10 4.0
Candida 8 3.2
Enterococcus spp. 7 2.8
Enterobacter spp. 7 2.8
Group B streptococcus 6 24
Total 246 100

CoNS: Coagulase negative staphylococcus

The comorbid diseases were malnutrition 50.4% (n=178),
congenital heart diseases 17.5% (n=62), Immunodeficiency
15.8% (n=56), chronic kidney disease (CKD) 2.8%(n=10) and
neuromuscular disease1.4% (n=5). Nine of HCAI-Peritonitis
cases (n=10) were the patients who were applied continuous
ambulatory peritoneal dialysis (CAPD) because of CKD.
Existence of CAPD in Peritonitis cases was found to be
statistically significant (p<0.05).

The HCAI diagnosis was established by clinical features in
107 (34.4%) patients whose cultures were negative or not
available. Various organisms were isolated in 246 (69.6%)
of the cultures in the 353 HCAIs episodes. Gram-negative
organisms were more frequently isolated (58.9%) than Gram
positive- organisms (41.0%). The most frequently isolated
organisms were Klebsiella spp. 99 (40.2%), Salmonella spp. 58
(23.5%), E. coli 29 (11.7%), coagulase-negative staphylococcus
(CoNS) 14 (5.6%), Pseudomonas aeruginosa 10 (4 %), Candida
8 (4.0%), Enterococcus spp. 7 (2.8%), Enterobacter spp. 7 (2.8%)
and Grub B Streptococcus 6 (2.4%).

When the distribution of detected organisms and infection
site was examined, in HCAl-sepsis and UTI cases, the most
frequently detected agent was K. pneumonia. In HCAI-UTI
cases, E. coli was the second most frequently detected agent.
In all of the culture-positive HCAI-GE cases, Salmonella spp
was detected as the agent (Table 3).

In vitro antibiotics susceptibility of the isolated microorganisms
were as follows: Klebsiella spp; amikasin 45%, sulperazon 59%,
Escherichia spp; sulperazone 45%, seftriakson 60%, Salmonella
spp.; amikasin and netilmisin 45%, P. aeruginosa; sulperazone
56%, netilmicin sulfate 49%, S. aureus; vancomycin 80%, CoNS;
ceftazidime 55%. Grub B Streptococcus was found susceptible
to Amoxycillin- Clavulanic Acid with the ratio of 80%. In all
agents, imipenem susceptibility was 100%.

Thirty-eight of the 311 patients (12.2%) died. 32 of them were
HCAIl-sepsis and 6 of them were HCAl-pneumonia. 14 of the
patients who died of sepsis were the premature newborns
who had been hospitalized in neonatal intensive care unit
(NICU). In NICU, premature newborn mortality was 28.5%
(14/49) and term neonatal was 12.1% (5/41).

During the period that this research was conducted, in
the services, there was 1 washbasin in every room and no
isolation room in any of the services. During daytime working
hours there was 1 nurse per 6-7 patients and 1 nurse per 15-20
patients during nighttime working hours.

DISCUSSION

Healthcare-associated infections (HCAIls), or nosocomial
infections, are a significant cause of morbidity and mortality.
HCAI surveillance is important for effective infection control.
02131 The frequency of HCAIs varies according to the type of
hospital. The rates have been determined as 4.4% in primary
care hospitals; 7.1% in tertiary care hospitals and 19.2% in
intensive care units."¥ In our study, the HCAIs rate was found
to be 9.1%. During the period of our study, in the studies of
Campins et al.™ from Spain, and Starling et al."® from Brasil,
the frequency of nosocomial infection was reported as 9.7%
and 10.2%, respectively. In 2009, Ozcetin et al.” reported the
frequency of HCAIs as 5,3% in the pediatric service of the
university hospital (excluding the neonatal service) covering
a one year period. In the study of Maras et al."” published in
2015, the frequency of nosocomial infection was reported
as 9.3%. Although studies have been conducted in different
countries and in different years, the HCAI rate in pediatric
services is similar.

Table 3. The distribution of the detected organisms according to the infection site

The HCAI-Site
HCAI-microorganisms GE Sepsis Pneumonia UTI Peritonitis Omphalitis  Skin infection  Conjunctivitis Total
(n=89) (n=79) (n=39) (n=73) (n=10) (n=9) (n=7) (n=5)
Klebsiella spp. 43 41 4 9 2 99
E. coli 1 28 29
Salmonella spp. 58 58
CoNS 4 1 4 3 2 14
S. aureus 2 2 2 2 8
Pseudomonas spp. 1 3 2 10
Candida 3 8
Enterococcus spp. 3 4 7
Enterobacter spp. 2 5 7
Group B streptococcus 2 4 6

GE: Gastroenteritis, UTI: Urinary tract infection, CoNS: Coagulase negative staphylococcus
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The frequency of the HCAIs in children is inversely correlated
with age."® It was found in our study that approximately %
of the HCAI cases were under twelve months. HCAI incidence
in the pediatric intensive care unit (PICU) was high: long-term
monitoring, invasive interventions, total parenteral nutrition,
and the use of high-spectrum antibiotics are factors that
increase the risk of infection among patients who are treated
and monitored in pediatric clinics, especially in PICUs.2% In
our study, 28.9% of all HCAIs were detected in the neonatal
intensive care unit. In parallel with the findings of earlier
studies, the frequency of nosocomial infections was highest in
our study among PICU patients.®"

In our study, the most frequently observed HCAIs were
bloodstream infections, urinary tract infections and
pneumonia when Salmonella gastroenteritis in May and June
is excluded.

HCAI microorganisms differ between the hospitals and in
different units within the same hospital.*?? In our study,
gram negative bacilli such as Klebsiella spp., Salmonella spp.
and E. coli were detected as responsible in more than half of
the HCAI cases. The results of our study are similar to those
of studies conducted in following years in Turkey.292324 |n our
study, common HCAIs-microorganisms were detected to have
low susceptibility to aminoglycoside and third-generation
cephalosporins. This situation was thought to be related to the
frequent preference of these antibiotics in empirical treatment
or to Extended-Spectrum Beta-Lactamases (ESLB) Producing
Escherichia coli and Klebsiella spp. All of the microbiological
agents were detected as highly susceptible to imipenem
(100%). Since carbapenems (imipenem) were not widely used
during the years of our study, it was thought that they were
highly susceptible especially against ESLBs.

Inour study, 12.2% of HCAIs cases (n=311) died. All of these cases
had risk factors that facilitated the development of infection
(Age, male gender, congenital heart disease, Chronic Kidney
Disease, malnutrition, prematurity). Kepenekli et al.*¥ found
that HCAIs cause considerable morbidity and mortality in
pediatric intensive care units (PIUCs). The research indicates
that the mortality rate of HCAIs in PICUs is 13%. Similar findings
about mortality and morbidity were noted in our study.

The number of patients per nurse and nurse care are important
in preventing HCAIs.” Ozcetin et al.” reported in their study
that as the number of patients per nurse increased, the
frequency of HCAI increased. In our hospital during daytime
working hours there was 1 nurse per 6-7 patients and 1 nurse
per 15-20 patients during nighttime working hours. The
relationship between the number of patients per nurse and
the state of HCAI development has not been evaluated.

It is not easy to determine the additional costs that HCAIs
bring to hospitals. Annually, approximately 2 million patients
suffer with healthcare-associated infections (HCAIs) in the
USA, and nearly 90,000 are estimated to die. The overall direct
cost of HCAIs to hospitals ranges from US $28 billion to 45
billion.?% In our country, the studies conducted by Yal¢in et

al? had reported that the duration of hospital stay due to
nosocomial infection increased by 20 days per patient and
the cost per patient increased by 1582 dollars. Carbapenem
antibiotics (imipenem) were generally used in our study due to
low susceptibility to other antibiotics. In the one year period,
the additional cost of the antibiotics alone was calculated as
about 75000 USD.

CONCLUSION

Healthcare-acquired infections (HCAIs) are significant causes
of mortality and morbidity, and may lead to prolonged
hospitalization as well as increased costs throughout the
world. The surveillance of HCAls may help in decreasing the
incidence of infections and reducing costs.
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Abstract

Aim: Our aim in this study is to determine the C-reactive protein/
Albumin ratio (CAR) values of computed tomography (CT) -positive
COVID-19 patients and CT-negative COVID-19 patients and to
investigate the relationship between C-reactive protein/Albumin
ratio and radiological images of patients.

Material and Method: A-hundred COVID-19 patients over the age
of 18 were included in our study. C-reactive protein (CRP), albumin
levels and lung CT scan were collected. We divided the patients
into two sections: CT-positive and CT-negative. We investigated
the relationship between CT and CAR in patients, with and without
comorbidity.

Results: The measured CRP levels and CAR in the CT-positive
group were significantly higher than CT-negative group (37.76+64,
9.05+22, p=0.001, 11.8+23.2, 2.12+5.42, p=0.0 01). The measured
albumin levels of CT-positive group were significantly lower than
the CT-negative group (4.12+0.63, 4.53+0.36, p=0.001). When
we evaluate the patients by excluding those with comorbidity;
CRP levels and CAR measured in the CT-positive group were
significantly higher than in the CT-negative group. (15.94+19.2,
6.07+7.38, p=0.013, 4.57+6.82, 1.38+1.75, p=0.016). Although the
albumin values of CT-positive patients were lower than those of CT-
negative patients, no statistically significance was found.

Conclusion: In general, we found that CAR levels in CT-positive
patients were significantly higher than in CT-negative patients. In
cases where CT is contraindicated (such as pregnancy), CAR can
be used to indicate lung involvement or to follow-up patients with
pulmonary involvement.

Keywords: COVID-19, C-reactive protein/albumin ratio, radiological
finding

Oz

Amag: Bu calismada amacimiz, bilgisayarli tomografi (BT) -pozitif
COVID-19 hastalarinin ve BT-negatif COVID-19 hastalarinin C-reaktif
protein/Albimin orani (CAO) degerlerini tespit etmek ve COVID-19
hastalarinin C-reaktif protein/Albtimin orani ile radyolojik gérintdleri
arasindaki iliskiyi arastirmaktir.

Gereg ve Yontem: Calismamiza 18 yas Ustl ylz COVID-19'lu hasta
dahil edildi. C-reaktif protein (CRP), albtimin seviyeleri ve akciger BT
taramasi toplandi. Hastalari iki boltime ayirdik: BT-pozitif ve BT-negatif.
Komorbidite dislanmadan ve dislanarak CAO ve BT taramasi arasindaki
iliskiyi arastirdik.

Bulgular: BT pozitif grupta olcilen CRP seviyeleri ve CAO degerleri, BT
negatif gruba gore anlamliolarak ytksekti (37,76+64,9,05+22, p=0,001,
11,8423,2, 2,1245,42, p=0,001). Olctlen albimin seviyeleri BT-pozitif
grupta, BT negatif gruba gére anlamli derecede dustktl (4,12+0,63,
4,53+0,36, p=0,001). Komorbiditesi olanlari dislayarak hastalari
degerlendirdigimizde; BT-pozitif grupta 6lctlen CRP seviyeleri ve CAQO,
BT-negatif gruba gore anlamli olarak ytksekti (15,94+19,2, 6,07+7,38,
p=0,013, 4,5746,82, 1,38+1,75, p=0,016). BT-pozitif hastalarin albdmin
degerleri BT-negatif hastalarinkinden daha distk olmasina ragmen,
istatistiksel olarak anlamli fark bulunmamistir.

Sonug: Genel olarak CAO duzeylerini BT-pozitif hastalarda, BT-negatif
hastalara goére anlamli olarak yuksek bulduk. Ancak komorbiditeyi
disladigimizda C-reaktif protein/albimin oraninin azaldigini da goz
onunde bulundurmak gerekir. BT'nin kontrendike oldugu durumlarda
(gebelik gibi) olasi akciger tutulumunu isaret etmede veya akciger
tutulumu olan hastalarin takiplerinde CAO kullanilabilir.

Anahtar Kelimeler: COVID-19, C-reaktif protein/albimin orani,
radyolojik bulgu
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INTRODUCTION

COVID-19 pandemic has affected the entire world in a short
time. The presence of COVID-19 can present with a variety
of clinical symptoms ranging from asymptomatic/mild
symptoms to severe illness and death. Clinical diagnosis
of COVID-19 is based on clinical signs, molecular diagnosis
of the viral genome by RT-PCR, lung x-ray or CT scanning,
and blood tests.!"? The most important involvement place
of COVID-19 is the lung.®! Therefore, it is very important
to show lung involvement radiologically. Although the
gold standard in the disease’s diagnosis is the RT-PCR test,
radiological imaging has been used intensively because
of the inadequacy of the test in some places and the fact
that it may show false negativity in the early period.* It
should be kept in mind that radiological methods are not
screening tests in the diagnosis of COVID-19, but should be
used as a method to help diagnose and monitor the disease.
In imaging, chest radiography, thoracic CT and thoracic
ultrasonography in some limited centers are used for this
purpose. Chest radiography is the first choice imaging
method for demonstrating COVID-19 pneumonia. Since
patients are exposed to lower doses than CT, they should
be preferred, especially in young and pediatric age groups.
However, it should be kept in mind that the limited ground-
glassinvolvement in the lungs, especially in the early phase
of the disease, cannot be seen on radiography. It reported
the sensitivity of chest radiography in demonstrating
disease involvement to be between 30-6%." In studies,
the sensitivity of the RT-PCR test in the early period of
the disease was found to be 71%, and thoracic CT was
98%."**! However, it should be kept in mind that thoracic
CT may be normal in the early period of the disease. It
recommended thorax CT to be used primarily in patients
with symptomatic and suspicious chest radiography and in
cases with suspected complications. However, what should
not be forgotten is that it should evaluate the CT result in
the light of clinical findings.

CRP is an acute phase protein released from hepatocytes
after stimulation by various cytokines in response to
infection, ischemia, trauma, and other inflammatory
conditions.” CRP levels are correlated with the level of
inflammation, and its concentration level is not affected by
factors such as age, sex, and physical condition.® It is an
important index for the diagnosis and assessment of severe
pulmonary infectious diseases.” High CRP levels have been
found in critically ill patients in relation to prognosis and
mortality."®" Aloumin is the main protein in the blood and
a negative acute phase reactant produced in the liver.'?
COVID-19 have distinct hypoalbuminemia, which is likely
due to hepatotoxicity of cytokine storm.'™ It is known that
low serum albumin is associated with poor prognosis and
mortality.['3%

The CRP/Albumin ratio, which is the result of the ratio of
these two parameters to each other, is the parameter that

has just started to be used. The CRP/ALB ratio was first
reported to identify patients with serious illness on an acute
medical ward."® The CRP/Albumin ratio is believed to be
a more reliable predictor of inflammatory status than CRP
or albumin alone."? In this study, we examined the CRP/
Albumin ratios of CT-positive COVID-19 patients and CT-
negative COVID-19 patients with and without comorbidity.

MATERIAL AND METHOD

We performed this study with respect to the
recommendations put forward via the Declaration of
Helsinki. Harran University Ethics Committees approved
the study protocol (Reference No HRU/20.20.26). We
carried it out in Sanhurfa Research and Training Hospital.
We performed a retrospective study. One hundred
COVID-19 patients regardless of additional diseases over
the age of 18 who applied to hospital were included in our
study. These data include the laboratory and radiological
findings of patients at the time of first admission to the
hospital. CRP, albumin levels, other data and lung CT scan
were collected in this study. We divided the patients into
two sections: CT-positive group and CT-negative group.
We investigated the relationship between CT and CAR in
patients with COVID-19 patient, first without comorbidity
and then with comorbidity (such as diabetes, hypertension,
COPD, asthma, heart failure, and cancer).

Statistical analysis

We completed statistical analysis using IBM SPSS 25.0 (SPSS
for Windows, SPSS Inc., Chicago, IL, USA). Kolmogorov-
Smirnov test was used for normality testing of CRP, albiimin
and CRP/Albumin ratios. The groups were not displayed
normal distribution. Mann-Whitney U Test, among
nonparametric tests, was used to investigate whether there
were considerable differences between the groups. P<0.05
was accepted as statistically significant.

RESULTS

Out of A-hundred patients with positive RT-PCR test, thirty-
nine patients were CT-negative and sixty-one patients were
CT-positive. The gender distribution and average age of the
CT-negative group and the CT-positive group included in
our study are shown in Table 1. Thirty-two patients had
additional diseases that would alter the level of parameters
such as diabetes, hypertension, COPD, asthma, heart
failure, and cancer. When we without comorbidity, thirty-
five of sixty-eight patients with COVID-19 were CT-positive
and thirty-three of them were CT-negative.

Table 1. Gender and average age of the patients

Groups Gender (Male/Female) Age (years)
CT Negatif 19/20 38.90+14.09
CT Pozitive 28/33 41.70£15.76
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The CRP, albumin levels and CAR measured in the CT-positive
patient group and the CT negative patient group included in
our study are shown in Table 2. Our results without excluding
comorbidity: The measured CRP levels in the CT-positive patient
group were significantly higher than CT-negative patient
group (37.76+64, 9.05+22, p=0.001). The measured albumin
levels CT-positive patient group were significantly lower than
CT-negative patient group (4.12+0.63, 4.53+0.36, p=0.001).
The measured CAR in the CT-positive patient group were
significantly higher than CT-negative patient group (11.8+£23.2,
2.12+5.42, p=0.001). CT scans of patients with COVID-19 with
high CAR levels showed common lung involvement. We show
the CT scans of some of our patients with high CAR in Figure 1.

Table 2. Statistical comparison of C Reactive Protein (CRP), Albumin and

CRP/Albumin levels of patients with CT positive and CT negative COViD-19

Grouns CRP P Albumin P CRP/Albumin P
P (mg/L) value (g/dL) value Ratio value

(C3T9;\'ega“f 9.05+22 453036 2124542

T Poniti 0.001 0.001 0.001

CT Pozitive 37 76+64 4.12+0.63 11.8423.2

(61)

i |

T T

b (XS

Figure 1. CT positive scans of COVID-19 positive patients (C-reactive protein/
Albumin ratio levels respectively a: 24,56, b: 26,00, c: 18,98, d: 16,96. a: A 44-year-
old patient who presented with the complaints of cough, shortness of breath
and weakness had peripherally located ground glass areas in both lung lobes.
b: A 58-year-old patient who presented with the complaints of shortness of
breath, fever and cough had ground glass densities scattered in both lungs
upper lobes. ¢: A 39-year-old patient who presented with the complaints
of cough, shortness of breath, and loss of taste and smell had ground glass
densities scattered in the upper and lower lobes of both lungs. d: A 50-year-old
patient who presented with the complaints of shortness of breath, weakness
and malaise had diffuse ground glass densities in both lungs).

- ST T e IR |

The results we got by excluding the comorbidities are shown
in Table 3. When we evaluate patients without comorbidity
the measured CRP levels and CAR in the CT-positive group
were significantly higher than CT-negative group (15.94+19.2,
6.07+7.38, p=0.013, 4.57+6.82, 1.38+1.75, p=0.016). Although
the albumin values of CT-positive patients were lower than
those of CT-negative patients (4.25+0.58, 4.55+0.35, p:0.057),
we found no statistically significant significance.

Table 3. Statistical comparison of C Reactive Protein (CRP), Albumin and

CRP/Albumin levels of patients without comorbidities with CT positive and
CT negative COVID-19

P Albumin P
value (g/dL)  value

CRP/Albumin P

Groups CRP (mg/L) Ratio s

cT
Negatif
(33)

cT
Pozitive
(35)

6.07+7.38
0.013
15.94£19.2

4.55+0.35
0.057
4.25+0.58

1.38+1.75
0.016
4.57+6.82

DISCUSSION

COVID-19 infection is a global pandemic, which has caused
many deaths worldwide. Inflammation is the cellularimmune
response that occurs to remove damaged tissues caused by
bacterial or viral infections and the causative agent from the
environment. Some viruses infect lymphocytes and increase
their destruction, causing lymphopenia and a decrease in
serum albumin, which is a negative acute phase reactant,
while increasing the levels of CRP and ferritin, which are
positive acute-phase reactants.'®'? CRP is a type of protein
produced by the liver that rises in response to inflammation.
CRP levels have been associated with a variety of conditions,
including severe sepsis, heart failure, and other inflammatory
disease.l'"” In a study by Wang et al.?? many COVID-19
patients showed high CRP levels, which is consistent with
other studies. The aggravated cases in this study showed
significantly higher CRP levels than non-serious patients.
This result suggested that CRP may be a serum marker of
disease severity in 22 patients with COVID-19. Liu et al's?"
study suggested that serum levels of IL-6 and CRP have a
significant correlation with the severity of COVID-19 and that
these parameters can independent factors to predict disease
risk.Several studies have reported data on Hypoalbuminemia
in COVID-19 patients.??? Low serum albumin reflects poor
nutritional status, liver and kidney dysfunction, and has
been an independent predictor of poor survival in critically
ill patients.1?”

In previous studies, the effectiveness of CAR as a prognosis
and mortality marker, especially in malignant diseases, has
been studied.*'>1 CAR is an effective parameter not only
as a mortality marker but also in the selection of patients
to be treated aggressively. In previous studies conducted
with inflammatory bowel diseases, they have shown that
CAR is a useful marker for determining disease activity and
who should be given early steroid treatment.”2% The CAR
a prognostic score to evaluate outcomes in patients with
cancer, inflammation, and sepsis.?® Kim et al.?” reported that
the CAR at admission positively correlated with prognosis
in patients with severe sepsis or septic shock treated with
early targeted therapy. In a study, they have shown CAR as a
predictor of mortality in patients with acute pancreatitis. It has
been emphasized that CAR is a comprehensive and effective
form of CRP and albumin rather than a simple ratio of CRP to
albumin.®?8
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CONCLUSION

In our study, we found that CRP levels and CAR values were
significantly higher in CT-positive patients compared to
CT-negative patients, and albumin levels were significantly
lower in CT-positive patients. Although CRP levels and CAR
values decreased numerically when we excluded patients
with comorbidity, it was statistically significant. In conclusion,
where CT is contraindicated (such as pregnancy), CAR can be
usedtoindicate lunginvolvement or to follow-up patients with
pulmonary involvement. We have not found any publications
in the literature comparing the ratio of lung CT and CAR in
COVID-19 patients (with or without comorbidity). Therefore,
it should be supported by similar studies to strengthen this
view.
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Abstract

Objective: During the coronavirus-19 (COVID-19) pandemic, an
effective treatment method for the treatment and prevention of the
disease has not been determined yet. Promising results have been
achieved in the treatment of COVID-19 with a holistic approach
in addition to conventional medical methods in traditional and
complementary medicine practices (TCM), which are increasing in
popularity today. This study was aimed to evaluate the view, attitude
and behavior of the participants who applied with the suspicion of
COVID-19 in the treatment and protection of COVID-19.

Material and Method: A 12-question questionnaire was applied to
the volunteers among the patients who applied to the outpatient
clinic with the suspicion of COVID-19. Participants were asked
multiple choice questions questioning their beliefs and previous
experiences in TCM and their views, beliefs and behaviors in the
treatment and prevention of COVID-19.

Results: 145 (77,5%) of the participants say that they have
knowledge about TCM and 71,7% of them believe in TCM
applications. In addition, 33.2% of the participants have applied to
TCMapplications before.During the pandemicperiod, phytotherapy
(22,46%) was the second cupping treatment (12,83%), which was
the most beneficial application. Although 27,7% of the participants
thought that TCM would not be more beneficial than conventional
COVID-19 drugs, 19,79% believed that it would be beneficial with
routine medications.

Conclusion: In Turkey increased knowledge and beliefs about TCM
applications in all walks though the COVID-19 in the treatment and
prevention holistic approach to conventional medicine has still not
accepted enough belief in society.

Keywords: Coronavirus, traditional medicine, holistic approach,
pandemic

0z

Amag: Koronavirls-19 (COVID-19) pandemisi strecinde hastaligin
tedavisinde ve korunmada halen etkin bir tedavi metodu
belirlenememistir. Ginimuzde popdlaritesi giderek artan geleneksel
ve tamamlayici tip uygulamalarinda (GETAT) klasik tibbi yontemlere
ilaveten butuncdl yaklagimla COVID-19 tedavisinde umut verici
sonuclar elde edilmistir. Kesitsel tipteki bu calismada COVID-19 siphesi
ile basvuran katilimcilarin COVID-19 tedavi ve korunmasinda GETATa
bakisi, tutum ve davraniglarinin degerlendirilmesi amaclanmistir.

Gere¢ ve Yontem: COVID-19 slphesi ile poliklinige basvuran
hastalardan gonullt olanlara 12 soruluk anket yapilmistir. Katiimcilara
GETATa inanislari ve daha 6nceki deneyimleri ile COVID-19 tedavi ve
korunmasinda GETAT a bakislari, inanislari ve davranislarini sorgulayan
coktan se¢cmeli sorular yoneltilmistir.

Bulgular:Katilimcilarin 145 (%77,5)'i GETAT hakkinda bilgisini oldugunu
ve %71,7'si de GETAT uygulamalarina inandigini séylemektedir.
Ayrica katiimcilarin %33,2'si ise daha 6nce GETAT uygulamalarina
basvurmustur. Pandemi doneminde en sik faydali oldugu dustndlen
uygulama fitoterapi (%22,46), ikinci kupa tedavisi (%12,83) olmustur.
Katilimcilarin %27,7'si GETATIn klasik COVID-19 ilaclarindan daha
faydali olmayacagini disinmesine ragmen 919,79 katilimci ise rutin
ilaclarla birlikte faydali olacagina inaniyordu.

Sonug: Turkiyede her kesimde GETAT uygulamalari hakkinda bilgi ve
inanis artmis olsa da COVID-19 tedavisi ve korunmasinda klasik tibba
bittincdl yaklagimlarina olan inanig halen toplumda yeterli kabul
gormemistir.

Anahtar Kelimeler: Koronaviris, geleneksel tip, bittinctl yaklasim,
pandemi
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INTRODUCTION

The new type of coronavirus (COVID-19) outbreak, which
has spread rapidly since December 2019 and has become a
pandemic, remains the leading medical health problem for the
world. Despite all efforts, there is still no effective treatment
method. Therefore, treatments often focus on the treatment
of symptoms and prevention of transmission of the disease.
These uncertainties in its treatment have played a role in
the orientation of some patients towards traditional and
alternative therapies, especially medicinal plants. As a matter
of fact, numerous studies have been published examining
the effects of phytotherapy and ozone therapy on COVID-19.
031 In fact, positive effects of acupuncture, phytotherapy
(zinc, garlic, green tea, etc.) and systemic ozone treatment on
COVID-19 complications and the course of the disease have
been reported.*? It is not yet clear what the trend is like in the
COVID-19 pandemic and the patients' view of these practices in
the treatment of COVID-19 is not yet clear, especially in eastern
countries where belief in traditional medicine is widespread.

To evaluate the views, experiences and attitudes of patients who
apply to traditional and complementary medicine practices
(TCM) frequently referred to in the COVID-19 pandemic with
suspicion of COVID-19 and their attitudes and opinions about
its effectiveness in the treatment of COVID-19.

MATERIAL AND METHOD

Universe and sampling

The study is of a cross-sectional type and people over the age
of 18 constitute the universe of the study. Within the scope of
pre-study research on COVID-19, scientific research permission
was obtained from the Ministry of Health and ethical approval
numbered 2021/005 from KTO Karatay University.

Participant Selection

This study was performed in accordance with the declaration
of Helsinki protocol. Patients who applied to XXX Hospital
COVID-19 outpatient clinics with suspicion of COVID-19
between November 2020 and January 2021 were asked to
participate in the survey during the COVID-19 diagnostic tests
and the volunteers were surveyed. A total of 214 participants
were included in the study. 27 (12.6%) of them who were
incomplete or not consistently filled out in the questionnaire
form were excluded in the study. The study was conducted
with the data of 187 participants. Participants were randomly
selected from all applicants on a voluntary basis regardless
of age, gender and sociodemographic characteristics. All
participants received voluntary questionnaires and informed
consent forms for data protection.

Survey Form

In addition to sociodemographic factors in the study, a total of
12 questionnaires were applied that evaluated the participants'
knowledge about TCM practices, awareness and TCM practices
during the pandemic period (Form 1). Eight of the questions

are multiple choice, three can be selected multiple options, and
one is open-ended. The educational status of the participants
was categorized in 5 different groups. The form, which was
created to evaluate the sociodemographic characteristics of
the participants, includes age, gender, educational status,
working status. Occupations are collected in 6 main categories
according to socioeconomic status. Participants were asked
to choose information, attitudes, behaviors and attitudes and
beliefs about TCM practices during the pandemic period in a
multiple choice: 1- yes, 2- partly, 3-undecided, 4-no. In addition,
TCM practices, which are frequently used to describe which
TCM practices they applied to before and after the pandemic,
are given to allow them to select multiple options. The study
was conducted in the 1% year of the COVID-19 pandemic and at
atime when the positive effects of systemic ozone, acupuncture
and mug treatment practices on COVID-19 were socially known.

Statistical Analysis

As a descriptive statisticc number, percentages, median,
minimum, and maximum value; Chi-Square in single analyses,
multiple logistic regression analysis was used in multiple
analyses. SPSS 22.0 package program was used to evaluate the
data.

TRADITIONAL AND COMPLEMENTARY MEDICINE (TCOM) IN THE
TREATMENT OF COVID-19
2. Sex: 1 male

1. Age [] Female

3. Education Status

[ lliterate
4.Your Job?

[] Primary school [Z] Middle School [T] High school [ university and above

[CJunemployed [TJRetiredHousewife[ ]Civil Servant{_JAcademician[_]Self-employed []Worker

5. Which of the Traditional and C
(You can check multiple options)

pl y Medicine (TCOM) practices do you know about?

[ None [] Cupping []Acupuncture []Mesotherapy []Ozone Therapy [] Phytotherapy

6. Do you believe that traditional and pl yM
for your health?

dicine (TCOM) practices are beneficial

[ Yes [ No

7. Have you done any of the foll
(You can check multiple options)

[] Partially

- TSTS Ty RTors
g T

[] Undecided

practices before?

[] None [] Cupping  [] Acupuncture [] Mesotherapy [ ] Ozone Therapy [] Phytotherapy

8. Have you experienced the benefits of Traditional and Complementary Medicine (TCOM)
applications for your health before?

[] Yes [ No I Partially [] undecided
9. Do you believe that Traditional and Compl y Medicine (TCOM) practices are beneficial
for preventing or healing coronavirus (COVID-19) disease?

[ Yes [ No O [C] Undecided

10. Which of the TCOM applications do you plan to apply to prevent or recover from
coronavirus (COVID-19) disease? (You can check multiple options)

Partially

[CINone []Cupping [] Acupuncture []Mesotherapy []Ozone Therapy [] Phytotherapy

11 Do you believe that Traditional and Compl y Medicine (TCOM) applications are more
beneficial than drugs used for the disease in the treatment of coronavirus (COVID-19) disease?

[] Yes 1 No [ Partially ] undecided

12. Do you believe that Traditional and Compl y Medicine (TCOM) applications together
with medicines in the treatment of coronavirus (COVID-19) will cure the disease better?

[ No O ] Undecided

[ Yes Partially

Form 1. Survey Form
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RESULTS

Sociodemographic data of the participants are given in Table
1. 63.6% of the participants are male and the average age is 36.
When evaluated according to educational status, it was found
that only 2 (1.07%) participants were literate, with the majority
(33.16%) studying in high school and above. According to the
professions, 41.71% of the participants are in the working group
and the civil servants (19.79%) come in second place.

The majority of those who were familiar with TCM applications
were women (86.7%, p=0.02%). 145 (77.5%) participants said
they had information about TCM practices; participants with
knowledge stated that they had the most knowledge about
trophy treatment (35.3%). In addition, 17.7% of respondents
reported having information about more than one application.

Table 1. Sociodemographic characteristics of participants

n %
Gender Female 68 36.36
Male 119 63.64
Literate 2 1.07
Primary school 30 16.04
Education Secondary school 34 18.18
Status High School 62 33.16
University and above 59 31.55
Unemployed 16 8.56
Retired 4 2.14
Housewife 30 16.04
e Officer 37 19.79
Academics 5 2.67
Self-employed 17 9.09
Workers 78 41.71
Meanz SD Min-max
Age 36.00+ 10.07 18-64

The mean age of patients with no knowledge of TCM practices
was 36.53+ 10.09, while the average age of those with
knowledge of any of them was 36.29+9.55 and was statistically
similar (p=0.882). Participants had similar knowledge levels
about TCM practices based on their educational status and
occupation (p=0.730, p=0.140, respectively).

71.7% of respondents said they believed TCM, but 6.4% said
they did not. Participant’s gender, educational status and
occupation and their belief in TCM practices were similar
(p=0.155, p=0.451, p=0.938, respectively). In addition, 57.2% of
patients with knowledge about TCM practices believe in TCM.

31.01% of respondents to any TCM practices; 2.13% have applied
to more than one TCM practice. Most respondents (66.8%) had
never applied to any TCM practices before. Participants' gender,
educational status and occupation and their application rates
for TCM practices were similar (p=0.638, p=0.161, p=0.535,
respectively).

Although the number of participants who previously benefited
from TCM practices, did not see and were undecided was equal
27 (27.9%), 30 (16.1%) benefited in part from participating
applications (Table 2). TCM practices was cup treatment where
participants had the most knowledge (35.3%) and applied most
frequently (17.1%). In addition, 33 (16.7%) of the participants
were familiar with two or more applications. More than half
(50.27%) of respondents believed TCM practices were beneficial.
There was no difference between the gender, educational status
and occupation of the participants and their previous benefits
from TCM practices (p=0.963, p=0.223, p=0.535, respectively).
Applications for TCM practices were found to be partially older
(Figure 1).

Table 2. Evaluation of participants' knowledge and attitudes about TCM practices before the COVID-19 pandemic

Participant Male Female

n (%) n (%) n (%) P
None 42 (22.5) 33(27.7) 9(13.2)
Cupping 66 (35.3) 40 (33.6) 26 (38.2)
Acupuncture 12 (6.4) 6 (5.0) 6 (8.8)
Mesotherapy 3(1.6) 1(0.8) 2(2.9)
Ozone Treatment 3(1.6) 3(2.5) 0(0)
Which of the TCM Phytotherapy 28 (15.0) 14(11.8) 14 (20.6)
practices do you Cupping-Ozone Treatment 2(1.1) 2(1.7) 0(0)
know about? Cupping-Acupuncture 9(4.8) 5(4.2) 4(5.9)
Cupping- Phytotherapy 2(1.1) 1(0.8) 1(1.5)
Cupping-Ozone - Phytotherapy 2(1.1) 0(0) 2(2.9)
Cupping-Acupuncture-Ozone 1(0.5) 1(0.8) 0(0)
Cupping-Acupuncture-Phytotherapy 11 (5.9) 8(6.7) 3(4.4)
All 6(3.2) 5(4.7) 1(1.5)
None 125 (66.8) 81 (68.1) 44 (64.7)
Cupping 32(17.1) 20 (16.8) 12(17.6)
Acupuncture 6 (3.2) 4 (3.4) 2(2.9)
2? ;/r?ey'?éjr\/lc a‘Crlaacrt]i)ées Mesotherapy 5(2.7) 2(1.7) 3(44)
- B Ozone Treatment 4(2.1) 3(2.5) 1(1.5)

' Phytotherapy 11 (5.9) 7 (5.9) 4 (5.9)
Acupuncture-Phytotherapy 1(0.5) 1(0.8) 0(0)
Cupping-Acupuncture-Phytotherapy 3(1.6) 1(0.8) 2(2.9)

Do you believe that  Yes 94 (50.27) 63 (52.9) 31 (45.6)

TCM practices are Partially 40 (21.39) 25(21.0) 15(22.1)

beneficial for your I'm undecided. 41(21.93) 21(17.6) 20 (29.4) 0.156
health? No 12 (6.42) 10 (8.4) 2(2.9)

TCM practices has Yes 52 (27.96) 32(26.9) 20 (29.9)

you benefited from  Partially 30(16.13) 20(16.8) 10 (14.9)

its applications for I'm undecided. 52 (27.96) 33 (28.4) 19 (28.4) 0.964
your health? No 52 (27.96) 34 (65.4) 18 (26.9)
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Graphic 1. Early complication rate

Participants' views and attitudes on TCM practices in the
COVID-19 outbreak are given in Table 3. Phytotherapy
(22%, 46%) was the second cup treatment (12.83%). Female
participants were more likely to believe that TCM practices were
beneficial for COVID-19 prevention and treatment (p=0.04).
At the same time, 27.7% of respondents thought TCM would
be no more beneficial than conventional COVID-19 drugs,
while 19.79% believed it would be beneficial with routine
medications.

Table 3. Evaluation of participants' knowledge and attitudes about TCM

practices during the COVID-19 pandemic

Answers n (%)
Yes Partially Undecided No

Survey Questions

Do you believe that TCM
practices are useful to protect

: 53 47 61 26
against COVID-190rtocurethe og34)  (2513) (3262  (13.90)
Do you believe that TCM
practices are more beneficial in 27 44 65 51
the treatment of COVID-19 than (14.44)  (2353) (34.76) 27.27)

the drugs used for the disease?

Do you believe that getting TCM
practices together with drugs in 37 61 57 32
the treatment of COVIDAOWIll 1970)  (3262)  (30.48)  (17.11)

DISCUSSION

With the onset of the coronavirus pandemic, intensive studies
on COVID-19 treatment and prevention methods continue to
be carried out all over the world. Although proven vaccines
have been widely applied for prevention, the treatment
options currently proven effective in the treatment of
COVID-19 are unclear.'"®" Therefore, there has been increased
interest in both classical TCM practices in order to protect
against COVID-19.1'11

In this study, we aimed to evaluate the knowledge, awareness,
and attitudes of patients with suspected COVID-19 about
TCM. It was generally previously thought that the perspective
on TCM practices was lower and the belief was more less.!®
However, we found that most (77.5%) of respondents had

knowledge of TCM practices and believed in TCM practices
(71.7%). In addition, it was found that the level of knowledge
about TCM practices was similar between education and
sociocultural levels among the participants. For this reason, we
see that TCM practices are now homogeneously distributed in
society and that there is an increasing interest in TCM practices
by the whole society regardless of profession and education.

During the pandemic period, the positive integrative effects of
TCM practices, especially phytotherapy and ozone treatment,
on classical medicine in the treatment of COVID-19 have been
proven.' In our study, although phytotherapy was most used
in the prevention and treatment of COVID-19, it was found that
the participants did not show the appropriate rates of interest
in the literature in ozone treatment. Interestingly, although
there were no studies evaluating the effectiveness of cup
therapy in the treatment and protection of COVID-19, it was
determined that the participants applied increasing interest in
cup treatment. We think that the reason for this situation is that
cup treatment is the most common TCM practices and because
the positive effects of cup treatment on the immune system are
known to society, it is a frequently used method.

A few studies was reported that acupuncture treatment
has anti-inflammation, immunity activation and nervous
system modulation were primary therapeutic pathways of
acupuncture against COVID-19.'®2% |n addition, it has been
claimed that acupuncture treatment relieves symptoms
associated with COVID-19 and has an effect on relieving
symptoms associated with anxiety after COVID-19 treatment.
no21 However, more studies are needed to prove the effects
of acupuncture on COVID-19 treatment. Acupuncture therapy
has not become widespread in society, despite its ever-
increasing trend. In our study, 39 (20.8%) of the participants
stated that they knowed to acupuncture and only 4.8% of
them reported that they applied to it. Therefore, there is a
need to raise awareness of the effectiveness of acupuncture in
the treatment of COVID-19 in the society.

It was previously reported that women's attitudes to TCM
practices were more positive.22?3 In this study, it is seen that
awareness of TCM practices in the treatment of COVID-19
and protections more positive in middle-aged women and
supports the literature. Complementary medicine treatments
are widely accepted in adults today. Especially in the last two
decades, studies on TCM have gained momentum all over
the world and their effective results have been accepted.
Complementary medicine offered people opportunities for
both regression of functional complaints and anti-aging
effects. Functional complaints (sweating, palpitations, fatigue
and anxiety, etc.) and aging anxiety are frequently observed
in middle-aged women in the perimenopausal period. For this
reason, we think that middle-aged women are more aware of
TCM and they resort to those treatments more frequently.

More than half (53.47%) of respondents believe that TCM
practices are partially or completely beneficial in COVID-19
recovery. However, most participants (27.27%) also confirmed
that it was no more effective than conventional medical
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treatments. Nevertheless, it is more accepted that it is useful
for the purpose of complementary treatment of classical
medicine (52.41%). Therefore, it shows that society applied
TCM practices as holistic treatment during the pandemic
period and believes that it would be more beneficial to treat
COVID-19 with a holistic approach.

The fact that TCM practices are believed to be beneficial for
health (50.27%) and that TCM practices are beneficial for the
prevention of COVID-19 disease or for the recovery of the
disease (28.24%) may be due to the fact that TCM practices
are not yet widely used in the holistic treatment of COVID-19.
Therefore, holistic treatment results are needed in the near
future.

CONCLUSION

This study was conducted at a time when COVID-19 pandemic
cases were intense in Turkey and revealed awareness,
attitudes and behaviors about TCM practices of participants
at risk of COVID-19, although they have limitations in terms
of representation and generalization. Although TCM practices
have become very common in our country, the importance
of holistic approaches to protection from COVID-19 and the
improvement of the disease has not yet reached sufficient
prevalence in society.
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Abstract

Objective: The aim of this study is to examine the effect of obstetric
factors on the medical treatment success of anal fissure in women.

Material and Method: A total of 324 women, who were diagnosed
with anal fissure, who applied to the General Surgery outpatient
clinic between 2015 and 2020, were included in the study. The
patients were divided into two groups; group | (medical treatment
was successful) and group Il (medical treatment failed - surgery
performed). Both groups were compared in terms of age, body
mass index (BMI), number of births, delivery type, birth weight,
breastfeeding rate, constipation, diarrhea, smoking and anal fissure
symptoms.

Results: Medical treatment was applied to all of the 324 patients we
included in our study, and it was observed that 45.7% of them had
successful medical treatment and 54.3% had undergone surgical
treatment (lateral internal sphincterotomy) because of unsuccessful
medical treatment. It was found that age, BMI, number of births,
number of vaginal births, breastfeeding rate, constipation rates
were higher in those who failed medical treatment (p<0.05). The
number of cesarean sections, birth weight, diarrhea and smoking
were found to be similar between the two groups (p>0.05). While
gas incontinence was observed in 44.1% of those who underwent
surgical treatment, this rate was found to be 1.4% in those who
benefited from medical treatment.

Conclusion: In our study, it was found that while maternal age,
number of births, vaginal delivery and breastfeeding rates had a
negative effect on the success of anal fissure medical treatment,
cesarean delivery and baby birth weight were not effective.

Keywords: Anal fissure, pregnancy, delivery, obstetrics, medical
therapy

Oz
Amag: Bu calismanin amaci, kadinlarda gortlen anal fisstrin medikal
tedavi basarisinda obstetrik faktorlerin etkisinin incelenmesidir.

Gere¢ ve Yontem: Calismaya2015-2020 yillari arasinda Genel Cerrahi
polillinigine anal bolge rahatsizligi nedeni ile basvurup anal fisstr tanisi
almis 324 kadin dahil edildi. Hastalar iki gruba ayirildi; grup | (medikal
tedavi basaril) ve grup Il (medikal tedavi basarisiz - cerrahi yapilan).
Her iki grup yas, vicut kitle indeksi (VKi), dogum sayisi, dogum sekli,
bebek dogum agirligi, emzirme orani, kabizlik, ishal, sigara icme ve
anal fisstir sesmptomlari acisindan karsilastirildi.

Bulgular: Calismamiza aldigimiz 324 hastanin timine medikal tedavi
uygulanmis olup bunlardan %45,7'sinde medikal tedavi basariliyken,
%54,3'tinde ise medikal tedavi basarisiz oldugundan dolay! cerrahi
tedavi (lateral internal sfinkterotomi) uygulandigi gézlendi. Medikal
tedavi basarisiz olanlarda yas, VKI, dogum sayisi, vajinal dogum
sayisl, emzirme orani, kabizlik oranlarinin daha fazla oldugu tespit
edildi (p<0,05). Sezaryen sayisi, bebek dogum agirligi, ishal ve sigara
kullaniminin ki grup arasinda benzer oldugu bulundu (p>0,05).
Cerrahi tedavi uygulananlarda %44,1 gaz inkontinansi goérdlirken
medikal tedaviden yarar gorenlerde bu oran %1,4 saptandi.

Sonug: Calismamizda gebelik strecinde olusan anal fisstr medikal
tedavi basarisinda obstetrik etkenlerden maternal yas, dogum sayisi,
vajinal dogum ve emzirmenin olumsuz yonde etki ettigi gorulirken
sezaryenle dogum ve bebek dogum kilosunun etkili olmadig
saptand.

Anahtar Kelimeler: Anal fissur, gebelik, dogum, obstetrik, medikal
tedavi
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INTRODUCTION

Anal fissure is one of the frequently recurring, quite disturbing
anorectal diseases that are quite common in society. While it
often leads to severe pain and itching, it may rarely bleed. The
diagnosis is made by anamnesis and anal canal examination.™
Ifthe patient's complaints continueformorethan 1-1.5 months,
the disease is considered chronic.? Fissures are occurred at the
same rate in both gender groups.®! Most women complain of
anal disorders during pregnancy and birth-process. While the
most common disease among these lesions is haemorrhoids,
the second disease is anal fissure.”? The main cause of these
lesions has been shown as injury to the anal mucosa due
to constipation. In addition to the most common risk factor
being constipation, it has been emphasized that the birth
weight of the child, the time elapsed during the termination
of pregnancy and perianal diseases are also important.?,®

Acute anal fissure patients recover at a rate of 40-80% with the
treatment of mainly constipation-preventing diet with dense
fiber, abundant oral fluid intake, sitz baths in the anal area
and drugs containing calcium channel blockers, diltiazem,
nifepidine or glyceryl trinitrate.”,® However, if the symptoms
of the patients persist for more than six months, the medical
recovery rate decreases to 8%.”,% Especially in women, the
disease is diagnosed late because they tell their complaints of
anal fissure late or do not tell their complaints at all because of
the sociocultural and environmental effects, and this reduces
the medical treatment success rate."” An incurable anal fissure
can cause severe discomfort, especially during pregnancy
and post-partum, causing severe pain that may disturb the
pregnancy and the delivery process.!""

This study aims to examine the effect of obstetric factors in the
success of medical treatment of anal fissure seen in women.

MATERIAL AND METHOD

324 patients who presented to the General Surgery polyclinic
and were diagnosed with anal fissure, dating between
2015 and 2020, were included in the study. The study was
conducted in accordance with the Declaration of Helsinki,
after the approval of the Nigde Omer Halisdemir University
Medical Faculty Non-interventional Ethic Committee dated
27/08/2020 and numbered 2020/41.

All female patients included in the study were examined by
the same physician in the general surgery clinic. Physical
examination of the patients was performed by paying
attention to the presence of ulcers, skin tags and pseudo
polyps in the anal region in the prone position. Rectal
examination was not performed avoid pain. Anal fissure was
diagnosed in patients who have at least one of the complaints
of pain, bleeding, itching or swelling in the anal area and has a
rupture in anal area on physical examination. Inclusion criteria
in the study was determined as having a diagnosis of anal
fissure with a pregnancy history between the ages of 18 and
60 and being or not being recovered after receiving a medical
treatment and receiving surgical treatment (lateral internal

sphincterotomy), exclusion criteria were determined as
having a history of chronic gastrointestinal disease (ulcerative
colitis, Crohn's, malignancy), anal canal surgery without anal
fissure, and having a psychiatric disease.

Patients with anal fissure were divided into two groups
as those who benefited from medical treatment (Group-l)
and those who received surgical treatment (due to medical
treatment failure) (group-ll). The treatment was considered
successful in patients who did not have any complaints due to
anal fissures within at least six months after medical treatment.
The information of all participants included in the study was
recorded by asking their age, body mass index (BMI), number
of births, mode of delivery, infant's weight, breastfeeding
time, complaints when diagnosed (bleeding, pain, swelling,
itching), constipation and diarrhoea complaints, and whether
they had post-surgical faecal incontinence. This information
was compared among two groups.

Statistical analysis was carried out with SPSS (SPSS Statistics
version 22.0, SPSS inc.) statistical software. While t-test was used
for parametric values in statistical comparisons, Pearson chi-
square and Fisher's Exact test were used for categorical variables.
Categorical variables were shown as number and percentage (n;
%), while numeric variables as mean + standard deviation (mean
+ SD). P<0.05 was accepted statistically significant.

RESULTS

Medical treatment for anal fissure was administered to all
324 patients included in the study and the success rate was
45.7% (148/324), while the rate of not benefiting from medical
treatment and applying surgical treatment was recorded as
54.3% (176/324). When the two groups were compared in
terms of demographic characteristics, age and body mass
index (BMI) were determined to be lower in Group-l according
to group-ll (p<0.05). When the comparison was made in terms
of obstetrics, the total number of births, the number of vaginal
deliveries and the breastfeeding rate were determined to be
lower in Group-l (p<0.05), while there was no statistically
significant difference between the two groups in terms of
the number of caesarean deliveries and baby birth weight
(p>0.05). While constipation was more common in group-Ii,
there was no statistically significant difference found between
the two groups in terms of diarrhoea and smoking (Table 1).

While pre-treatment bleeding and pain symptom presence
was of lower rate in Group-l, both groups had similar
characteristics in terms of the presence of swelling and itching
symptoms. While fluctuation complication rate after medical
treatment (Group-l) was 1.4%, this rate was determined to be
44.1% after surgical treatment (group-Il) (p<0.001).

It was found that 324 patients with anal fissure (AF), which
we included in our study, recovered at a rate of 45.7% with
medical treatment, however 54.3% did not respond to
medical treatment and were administered surgical treatment.
In medical treatment failure, age, BMI, parity, vaginal parity,
breastfeeding rate, constipation had negative effects.
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However, it was observed that the C-section parity, birth
weight of the baby, diarrhoea and smoking did not affect.
Gas incontinence was observed in 44.1% of those who were
administered surgical treatment, while it was seen in 1.4% of
those who received medical treatment.

Table 1: Comparison of demographic, obstetric features and symptoms

(neids)  (noije)  Pvalue

Demographic characteristics

Age 35.249.8 40.1+9.2 <0.001

BMI 20.4+2.5 21.1+£3.5 0.044

Smoking 48.3% 51.7% 0.846

Constipation 41.6% %58.4 <0.001

Diarrhoea 72.7% 27.3% 0.120
Obstetric features

Number of Births 2.0£1.2 2.3+0.9 0.008

Vaginal Delivery 1.5+1.3 2.0£1.1 0.004

C/s 0.41+0.7 0.3£0.5 0.246

Infant Weight 34724366 34751450 0.952

VD Infant Weight 3464+377 34134443 0.393

Lactation 41.4% 58.6% <0.001
Symptoms

Bleeding 29.4% 70.6% <0.001

Itching 42.1% 52.2% 0.182

Pain 42.1% 57.9% 0.004

Swelling 34.8% 65.2% 0.114
Complication

Faecal Incontinence 1.4% 44.3% <0.001

BMI: Body Mass Index, C/S: C-section, VD: Vaginal Delivery

DISCUSSION

Vaginal delivery causes deep and superficial injuries to the
anal mucosa and muscles depending on the duration and
number of births, ending up in anal fissure.l'?,'¥ Trauma in the
anal canal has been detected in approximately 50% of women
who performed vaginal delivery.™ In women who gave birth
by C-section, anal fissure is quite low, rating around 1.2-15.2%.
M In our study, it was found that the vaginal births and its
parity affect to anal fissure treatment; a direct relationship was
found between the high number of vaginal deliveries and the
patients who were not benefiting from medical treatment and
going to surgical treatment.

Although etiological factors in anal fissure formation are
controversial, it has been shown that they are associated
with increased pressure in the anal canal.™ Internal sphincter
pressure increases due to obesity, constipation, sitting for a
long time, and prolonged straining. It has been asserted that
this increase in internal sphincter pressure may cause anal
fissure by causing ischemia in the posterior anal canal mucosa
by compressing the branches of the inferior rectal artery.l's,’”
In our study the medical treatment success rate of anal fissure
in breastfeeding mothers with high BMI was found to be low.
It suggests that this is related to the fact that the situation may

become chronic due to the increase in the pressure in the anal
area caused by the mothers who sit for a long time every two
hours and breastfeed their child and repeat this frequently.
Because, studies have reported that 33-44% of women
experience discomfort due to anal region lesions in the first
months after birth.l'® For this reason, frequent breastfeeding
by sitting may make anal region lesions chronic.

Age is important in medical treatment success, and a higher
success rate has been reported, especially in young patients
with anal fissure compared to older patients." In our study,
medical therapy was found to be unsuccessful in elderly
patients, in accordance with the literature. The reason for the
traumatization of the anal canal as a result of hard defecation,
constipation, and long-lasting straining, paves the way for
anal fissure formation.?” In women, it has been reported that
traumatization of the anal area mucosa due to constipation,
diarrhoea, and anorectal sexual intercourse is effective in
the formation of anal fissure.?" If constipation which causes
anal fissure is not diagnosed early and treated, it makes
the situation chronic and reduces the response to medical
treatment.’?2,2 In our study, it was found that constipation has
a statistically significant effect on failure of medical treatment
of anal fissure.

The long duration of anal pain, itching and bleeding symptoms
seen in anal fissure indicate that the disease becomes chronic
and this reduces the response to medical treatment.?*
Similarly, in our study, it was found that the presence of clinical
symptoms contributed to the failure of the medical treatment.

The limitations of our study are that it is a retrospective study
and not evaluating the presence of pelvic organ prolapse and
urinary incontinence, while the strength of our study is that it
is the first study to mention the medical treatment failures of
anal fissure during pregnancy.

CONCLUSION

In our study, among obstetric reasons, number of pregnancies
and vaginal deliveries and breastfeeding were negative factors
in the success of the medical treatment of anal fissure during
pregnancy. Also age and excess body weight are among other
important reasons. Anal area lesions can be reduced by taking
precautions such as diet, sitting bath, and receiving early
medical treatment before pregnancy and delivery in order to
reduce this negative condition that women experience, which
is mostly ignored.
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Abstract

Aim: Dyspepsia means difficulty in the digestive process and
consists of symptoms of bloating, pain, burning, early satiety,
nausea and burping. Dyspepsia is one of the leading causes of
admission to emergency services. Medical workups are overdone
since there is still no consensus about the management of
dyspeptic patients in emergency service. The aim of this article
is to evaluate what is done for the management of patients with
dyspeptic complaints in the emergency service.

Material and Method: This study was conducted by retrospective
file scanning method and consisted of 2798 cases who admitted
to the emergency service between 1 January — 31 December 2019
with dyspeptic complaints.

Results: Most of the patients included in the study were female
(58.1%) and the mean age was 39.73+17.34. 77.8% of the included
patients were treated in yellow area while 54.8% were diagnosed
with gastritis. While 98.5% of the patients were discharged with
outpatient treatment in the emergency observation room, only
1.5% were hospitalized. One case admitted with dyspepsia
diagnostic code and presented with epigastric pain died.

Conclusion: In this study, it was found that patients with dyspeptic
complaints presented to the emergency department at a very high
rate and almost all patients benefited from outpatient treatment.
In medical care, careful history taking and detailed physical
examination of patients with dyspeptic complaints are considered
important to avoid unnecessary investigations in the diagnostic
process and to utilize resources appropriately as a developing
country.

Keywords: Emergency service, dyspepsia, patient management,
gastritis

0z

Amag: Dispepsi sindirim isleminin zorlugu anlamina gelip Ust
batinda hissedilen siskinlik, agri, yanma, erken doyma, bulanti ve
gegirti semptomlarindan olusur. Dispepsi acil servislere basvurunun
onde gelen nedenlerinden bir tanesidir. Dispeptik hastalarin acil
serviste yonetimi hakkinda halen bir uzlasmanin olmamasi nedeni ile
gereginden fazla tetkikler yapilmaktadir. Bu makalede amag bir acil
serviste dispeptik yakinma ile bagvuran hastalarin yonetiminde nelerin
yapildigini incelemektir.

Gereg ve Yontem: Bu calisma, retrospektif dosya taramasi yontemi
ile yapiimis olup; 1 Ocak-31 Aralik 2019 tarihleri arasinda acil servise
dispeptik yakinma nedeni ile basvuran 2798 vaka tzerinde yapilmistir.

Bulgular: Calismaya dahil edilen hastalarin cogunlugu (%58,1) kadin
olup yas ortalamasi 39,73+17,34 yildir. Dahil edilen hastalarin %77,8'i
sarl alanda tedavi edilirken,%54,8'i gastrit tanisi aldi. Hastalarin %98,5'i
acil servis gdézleminde glinubirlik tedavi alarak taburcu olurken sadece
%1,5'ine hastane yatisi yapilmistir. Dispepsi tani kodu ile kabul edilen
ve epigastrik agri ile bagvuran 1 vaka vefat etmistir.

Sonu¢: Bu calismada dispeptik yakinmali hastalarin acil servise
cok yuksek oranda basvurdugu ve hastalarin neredeyse tamamina
yakininin ayaktan tedaviden fayda gordiga tespit edilmistir. Saglik
hizmet sunumunda dispeptik yakinmali hastalardan alinacak dikkatli
bir 6ykd ve ayrintili fizik muayene, tani strecinde gereksiz tetkiklerin
onlenmesi ve gelismekte olan bir Ulke olarak kaynaklarin yerinde
kullaniimasi agisindan énemli oldugu degerlendirilmektedir.

Anahtar Kelimeler: Acil servis, dispepsi, hasta yonetimi, gastrit
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INTRODUCTION

The term dyspepsia derives from words “Dys” and “pepsis” and
means difficulty in the process of digestion. Dyspepsia is not a
diagnosis but a combination of symptoms which are bloating,
pain, burning, early satiety, nausea and burping felt in the upper
abdomen.™ While dyspeptic complaints may stem from an
underlying organic cause (gastritis, peptic ulceration, duodenal
ulceration or gastric duodenal cancers), there are dyspepsia
cases (functional dyspepsia) which doesn’t have any underlying
organic, systemic or metabolic cause.® Most of the dyspeptic
complaints (75%) are functional dyspepsia; and it is more
common in females, smokers, non-steroid anti-inflammatory
drug users and people with Helicobacter pylori infection.*!

Dyspeptic complaints are very common in our country and
the world during our daily life. The prevalence of dyspepsia
varies from region to region, and rates varying between %3
and %40 have been reported in Europe, North America and
Ocean countries.®” In a study conducted in Thailand, the
public prevalence rate of dyspepsia was reported as 66%.
B Death is not expected in dyspeptic complaints, except for
complications.*® However, it is very important because it is a
common disease, has a chronic process, adversely affects daily
life and quality of life, and increases unjustifiable costs related
to health system.'¥ In the United States, the annual cost of
dyspepsia is more than $ 18 billion."

Emergency services are healthcare centers, which are easily
accessible to receive healthcare services and provide free
service to every patient with social security insurance in our
country.Thus dyspeptic patients admit frequently which cause
an increasing both in the workload in emergency services and
unnecessary costs in health service delivery. The aim of this
study is to determine whether the resources in health service
provision are used in a cost-effective way by analyzing the
management of patients who admitted to the emergency
service with dyspeptic complaints.

MATERIAL AND METHOD

This study was conducted by retrospective file review method.
The study was conducted on 2798 cases who admitted to the
emergency service of a training and research hospital between
1 January — 31 December 2019 with dyspeptic complaints such
as epigastric pain, bloating, early satiety, burping and for whom
ICD diagnosis codes K21 (Gastro-esophageal reflux disease),
K25 (Gastric ulcer), K27 (Peptic ulcer, site unspecified), K28
(Gastrojejunal ulcer), K29.0 (Acute gastritis) and K30 (Dyspepsia)
codes were entered. Laboratory tests, imaging methods,
diagnoses and treatments of the patients included in the study
were obtained from the Hospital Information Management
System (HIMS). In addition, data on whether the patients were
hospitalized or not and which clinic the patients were admitted
to were also included. Five different groupings were made in
terms of the time of diagnosis related to dyspeptic complaints
from the file scans of the patients as earlier (diagnosed before
admitting to the emergency room with dyspepsia), at the time

of admission, recurrent admission to the emergency room, later
(After admission to the emergency room, at another date and
by a gastroenterologist) and pre-diagnosis (treated with pre-
diagnosis in the emergency department). No written informed
consent was obtained from the patients due to retrospective
study design. Patients over 18 years of age and whose ICD
code was K21, K25, K27, K28, K29.0 and K30 were included.
Those under 18 years of age and other diagnostic codes were
excluded. All admissions of the patients who had more than
one admissions during the study process were examined, but
only the first admissions was included. A p value of <0.05 was
considered significant.

The study protocol was approved by Ahi Evran University
Faculty of Medicine on 29.01.2019 with the decision number
of 2019-02/29. The study was conducted in accordance with
the Declaration of Helsinki.

Statistical Method

Statistical analysis of the study was performed using Statistical
Package for Social Sciences version 21.0 software for Windows
(IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM
Corp., USA). Normality assumption was tested by Kolmogorov-
Smirnov and Shapiro-Wilk tests. Explanatory statistics of the
variables are given as Meanzstandard deviation, Median
(interquartile at the 25" and 75™ percentiles, IQR), and
frequencies n (%). For the univariate analyzes of variables in
the study; Chi Square, Repeated Measures Analysis of Variance
(RMANOVA), Friedman and Mann-Whitney U tests were used
according to the type of variable and state of assumptions.

RESULTS

58.1% of the patients included in the study were women and
41.9% were men. The mean age of the patients is 39.73+17.34
years; age distribution is between18-85 years. According to
the triage category, most of the patients who admitted to
the emergency department with dyspeptic complaints were
admitted to the yellow area and received treatment with a rate of
77.8%, while 54.8% patients were diagnosed with gastritis (ICD
code: K29) (Table 1). 98.5% of the patients who admitted with
dyspeptic complaints were discharged from the emergency
room with outpatient treatment, while only 1.5% of them were
hospitalized. Most of the patients hospitalized were hospitalized
in the gastroenterology clinic and received medical treatment,
while only 2 cases were diagnosed with appendicitis and were
received emergency operation. A pregnant patient was referred
to another center due to the need for Endoscopic Retrograde
Cholangiopancreatography (ERCP), (Table 1). A 74-year-old
patient, who was included in our study and presented with
epigastric pain, was diagnosed with acute coronary syndrome
and died in coronary intensive care he was hospitalized.

When diagnosis and laboratory findings of patients with
dyspeptic complaints are compared; a statistically significant
difference was found between the Hemoglobin (Hgb), White
blood cell (Wbc), Platelet (Plt), Glucose (Gluc), C-reactive
protein (CRP), Estimated glomerular filtration rate (eGFR),
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Alanine aminotransferase (ALT), Gamma-glutamyl transferase
(GGT), Bilirubin (Bil) levels among the groups of earlier, at the
time of admission or recurrent admission (p<0.01) (Table
2). Among patients with dyspeptic complaints, Hgb, PIt and

eGFR values of at the time of admission group are lower
than other diagnosis times. Wbc, CRP, Gluc, ALT, Aspartate
aminotransferase (AST), GGT, Bilirubin and Troponin values
were higher in at the time of admission group (Table 2).

Table 1. Distribution of sociodemographic characteristics, triage categories, ICD diagnosis code and time of diagnosis of the patients

Time of diagnosis

Pre-diagnosis Total

Variables Earlier (in the past)  Atthetimeof  Recurrent admission Later** n=2466 n=2798
n=144 admission* n=61 n=17 n=110
n (%) n (%) n (%) n (%) n (%) n (%)

Gender

Female 90 (62.5) 31 (50.8) 10 (58.8) 73 (66.4) 1423 (57.7) 1627 (58.1)

Male 54 (37.5) 30 (49.2) 7 (41.2) 37 (33.6) 1043 (42.3) 1171 (41.9)
Age (years) 47.5(18-82) 56 (18-87) 31(21-81) 41.5(18-92) 35 (18-95) 37 (18-95)
Triage Categories

Green Zone 34 (23.6) 5(8.2) 2(11.8) 15(13.6) 559 (22.7) 611 (21.8)

Yellow Zone 108 (75.0) 55(90.2) 15 (88.2) 95 (86.4) 1903 (77.2) 2176 (77.8)

Red Zone 2(1.4) 5(8.2) = = 4(.2) 11 (4)
ICD Codes

21 26 (18.1) 14 (23.0) 6(35.3) 22 (20.0) 624 (25.3) 692 (24.7)

25 - - 1(5.9) - - 1(0.0)

27 13 (9.0) 3(4.9) 1(5.9) 4(3.6) 130 (5.3) 151 (5.4)

28 1(.7) 10(16.4) 1(5.9) 2(1.8) 10 (.4) 24 (.9)

29 89 (61.8) 27 (44.3) 4(23.5) 70 (63.6) 1344 (54.5) 1534 (54.8)

30 15(10.4) 7 (11.5) 4(23.5) 12(10.9) 358 (14.5) 396 (14.2)
Decision for the patient

Outpatient 141 (97.9) 33 (54.1) 15(88.2) 107 (97.3) 2461 (99.8) 2757 (98.5)

Admission 3(2.1) 28 (45.9) 2(11.8) 3(2.7) 5(.2) 41(1.5)

* Patients diagnosed during admission to the emergency department. Recurrent Admission group is the patient group who admitted to our emergency service again with the same complaint in a week after
admitting to the emergency department with dyspepsia.

**|CD Codes: K21 (Gastro-esophageal reflux disease), K25 (Gastric ulcer), K27 (Peptic ulcer, site unspecified), K28 (Gastrojejunal ulcer), K29.0 (Acute gastritis) and K30 (Dyspepsia)

***The patients defined as "later group" are patients who were referred to a gastroenterology specialist and diagnosed by a gastroenterologist.

Table 2. Comparison distribution of laboratory findings and diagnosis time of patients

Time of Diagnosis

Pre-diagnosis
s Sflsinge sl dmn WD L e o
M.£SS M.£SS M.1SS M.£SS M.£SS M.£SS
Hgb 12.8+2.2 10.23+3.7 13.0+1.3 13.3+2.0 13.7+2.2 14.0£1.9 0.001
n (%) n (%) n (%) n (%) n (%) n (%)
Whbc 8.4(3.3-16.4) 10.6 (5.6-35.1) 10.1 (9.8-10.1) 8.2(3.9-10.8) 8.6 (2.3-73) 8.9(2.3-19.0) 0.001
Plt 285.8+83.6 271.2+85.9 325.6+78.9 246.6+75.5 270.6+82.1 269.6+81.3 0.001
Gluc 135 (75-421) 140.9 (98-224) 101.6 (96-113) 131.1 (83-250) 108 (64-505) 126.5 (64-302) 0.001
CRP 0.3 (0.11-0.71) 0.75(0.33-2.18) 0.77 (0.6-1.91) 0.23 (0.10-0.58) 0.38(0.15-0.99) 0.35(0.14-0.92) 0.001
eGFR 86.38 (42-121) 76.4 (9-114) 127.3 (120-131) 83.4 (34-120) 95 (1-153) 83.8(8.7-138) 0.001
ALT 15 (5-53) 24 (6-184) 23 (11-359) 18 (5-101) 17 (5-904) 16 (6-96) 0.001
AST 22 (12-43) 35 (12-275) 21 (13-549) 24 (12-66) 21 (0-549) 20 (6-160) 0.012
GGT 16.5 (7-64) 49 (9-764) 28 (15-437) 28 (8-97) 19 (3-1584) 19.5 (5-261) 0.001
BIL 0.4 (0.1-1.3) 0.5(0.1-10.4) 1.1(0.5-2.7) 0.4 (0.1-1.8) 0.4 (0-10.4) 0.4 (0-5) 0.001
LIPAZ 30.5 (4-66) 33(12-1362) 37 (16-137) 37 (17-60) 30 (3-1362) 28 (3-439) 0.008
Trop 7 (0-55) 9.5 (0-276) 3.2(3-8.9) 6.2 (0-44) 6 (0-276) 5.8 (0-194) 0.200

* Patients diagnosed during admission to the emergency department.
**The patients defined as "later group" are patients who were referred to a gastroenterology specialist and diagnosed by a gastroenterologist.

*** Hgb: Hemoglobin, Wbc: White blood cells, Plt: Platelet, Gluc: Glucose, CRP: C reactive protein, eGFR: Estimated glomerular filtration rate, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, GGT:

Gamma glutamyl transferase, BIL: Bilirubin, LIPAZ: Lipase, Trop: Troponin I.
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For the patients who admitted with dyspeptic complaints;
complete blood count was requested for 24.69% (n=691)
of patients, routine biochemical test combined with CRP
for 24.51% (n=686) and troponin test for 13.75% (n=385).
Electrocardiography (ECG) was performed in 22.83% (n=639)
of the patients and abdominal x-ray (AXR) was taken in 23.73%
(n=664) of the cases in terms of imaging methods. In addition,
85 cases had abdominal tomography, 16 cases had endoscopy
and 24 cases had abdominal ultrasonography (USG).

H2 receptor blocker was administered in 65.43% (n=1831),
spasmolyticin 59.5% (n=1664), antiemeticin 55.78% (n=1561),
and PPl (proton pump inhibitor) in 49.1% (n=1374) and
liquid anti-acid in 7.46% (n=209) of patients presenting with
dyspeptic complaints. Intravenous fluid therapy was initiated
in 40.2% (n=1125) of the patients, and a total of 678900 mL
fluid therapy was administered. Intramuscular treatment
was applied for 25.19% (n=705) of the patients, and 27.09%
(n=758) of the patients were discharged with a prescription.

It was found that the majority of patients (87.99%, n=2462)
who admitted to the emergency department with dyspeptic
complaints were treated with a pre-diagnosis of dyspepsia.
It was found that a diagnosis related to dyspeptic complaint
was made by a gastroenterologist for 5.14% (n=144) of
patients before emergency service admission, 0.85% (n=24)
of them during emergency service admission and in recurrent
admissions and 3.93% (n=110) of them after the emergency
service admission (Table 3). Of the 2798 cases presenting with
dyspeptic complaints, 2.07% (n=58) of them were diagnosed
with a disease in the differential diagnosis group of dyspepsia.

Cholecystitis was diagnosed in 26, cholelithiasis in 12 and
pancreatitis in 9 patients who admitted to emergency service
with a dyspeptic complaint. Gastrointestinal system (GIS)
bleeding was the most observed complication of peptic ulcer.

Also, 16 of the patients were diagnosed with GIS bleeding
during their emergency admission and 2 of them during
their recurrent admissions to the emergency service. 3 of the
patients were diagnosed with acute coronary syndrome (ACS)
and 1 of them readmitted with epigastric pain 6 hours after
being discharged from the emergency room and died in the
intensive care unit where (s)he was hospitalized due to cardiac
arrest in the emergency department. Also, 3 of the patients
who admitted with dyspepsia were diagnosed with acute
appendicitis and 3 were diagnosed with pregnancy (Table 3).

Most of our patients have benefited from the treatment they
received from the emergency department, only 0.6% of them
(n=17) were partially relieved when they were treated in the
emergency service and admitted to the same emergency
service again with similar complaints within the first week
after their discharge from the emergency service. When
these patients were reevaluated; 4 were diagnosed with
cholelithiasis, 9 with cholecystitis, 1 with pancreatitis, 2 with
GIS bleeding and 1 with appendicitis. Except for the case with
a pre-diagnosis of dyspeptic complaint and presented with
epigastric pain and diagnosed with a pre-diagnosis of ACS at
the age of 74, no case died, including delayed cases (Table 3).

Outpatient groups and hospitalized groups of patients with
dyspeptic complaints were compared in terms of age, gender,
triage category and laboratory parameters (Table 4). The
mean age of the patients treated by hospitalization was found
to be statistically significantly higher than those treated as
outpatients (p=0.001). In addition, the rate of hospitalization
was found to be statistically significantly higher in male
patients comparing to women (p=0.001). In terms of
laboratory parameters, Hgb, PIt and eGFR values were low in
those who were hospitalized, while Wbc, Glucose, CRP and
GGT parameters were found to be high (p<.01).

Table 3. The distribution of the definite diagnoses of the patients in relation to the time of diagnosis

Time of Diagnosis

Toplry  ARed, TR G 3758 .
n (%) n (%) n (%) n (%) n (%)

Gastritis, Pangastritis 101 (49.5) 3(0.01) 100 (49.0) 204

Peptic ulcer 34 (75.6) 3(6.6) 8(17.8) 45

GER 4 (100) 4

Cholelithiasis 1(8.38) 5(41.7) 4(33.3) 2(16.7) 12

Cholecystitis - 17 (67.8) 9(32.1) - 26

Pancreatitis - 8(88.9) 1(11.1) 9

Gastric cancer 4 (66.7) 2(33.3) 6 0.001

GIS bleeding - 16 (88.8) 2(11.2) 18

MI, ACS 3(100) 3

Appendicitis 2(66.7) 1(33.3) 3

Pregnancy 2(66.7) 1(33.3) 3

Zollinger Ellison syndrome 1(50.0) 1

* Patients diagnosed during admission to the emergency department.

**The patients defined as "later group" are patients who were referred to a gastroenterology specialist and diagnosed by a gastroenterologist.
GER: Gastro-esophageal reflux, GIS: Gastrointestinal system, MI: Myocardial infarction, ACS: Acute coronary syndrome.
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Table 4. Comparison of variables in patients in hospitalization and

outpatient settings

Variables Outpatient Hospitalization
M. (Min.- Max.) M. (Min. - Max.) P
Age (year) 36 (18-95) 64 (21-88) 0.001
n (%) n (%)
Gender
Female 1610 (58.5) 15 (36.6)
Male 1143 (41.5) 26 (63.4) 0001
Triage Category
Red Zone 4(.1) 7(017.1)
Yellow Zone 2140 (77.7) 33(80.5) 0.001
Green Zone 609 (22.1) 1(2.4)
Laboratory parameters
HGB 13.80 (7-20) 12.70 (3-18) 0.001
WBC 8.5(7.08-10.82)  9.65(7.30-13.67)  0.001
PLT 263 (0.0-896) 226 (109-515) 0.001
GLUC 108 (64-505) 134 (76-297) 0.001
CRP 0.36 (0.14-0.91) 0.99 (0.51-2.83) 0.001
E GFR 96 (1-153) 85.5 (22-137) 0.005
ALT 16.5 (5-359) 16 (6-184) 0.881
AST 21 (6-549) 21 (12-275) 0.289
GGT 20 (5-437) 30 (9-764) 0.008
BIL 0.4 (0.04-3.20) 0.48 (0.13-1.60) 0.011
LIPASE 28.5 (9-496) 32.5(4-1362) 0.130
TROP 6.14 (0-194) 11.55 (0-276) 0.029

Hgb: Hemoglobin, Whc: White blood cells, Plt: Platelet, Gluc: Glucose, CRP: C reactive protein, eGFR:
estimated glomerular filtration rate, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase,
GGT: Gamma glutamyl transferase, BIL: Bilirubin, LIPAZ: Lipase, Trop: Troponin I.

DISCUSSION

As a result of the data, we obtained from our study, it was
determined that there were too many patient admissions
related to dyspeptic complaints among emergency room
admissions. It was determined that 98.5% of these patients
were discharged because they benefited from outpatient
treatment in the emergency department and 87.9% of
these patients were treated with a pre-diagnosis and
discharged without a definitive diagnosis. Since mortality
is not expected in patients presenting with dyspeptic
complaints,*? while symptomatic treatment is performed in
emergency departments, on the other hand complications
of diseases that cause dyspepsia and diseases with high
mortality in the differential diagnosis group of dyspepsia are
tried to be ruled out. For these reasons, workups are planned
for patients in terms of urgent and high mortality diseases.
In our study, it was found that there were laboratory findings
that would lead to diagnosis in 1.7% (n=12) of the patients
who had a hemogram test, and in 3.35% of the patients who
had a routine biochemical test. As emergency department
physicians, low Hgb in hemogram test led to diagnosis of
gastrointestinal bleeding, and high ALT, AST, GGT, Lipase
parameters in biochemical test led to cholecystitis and
pancreatitis diagnosis. As determined in the results of

our study, the use of significant and unnecessary costs in
resources of healthcare is increasing for the management
of patients who admit to emergency service with dyspeptic
complaints. In an article previously published in the
literature, diseases causing dyspeptic complaints were found
to be 54% more costly than other diseases even at the stage
of diagnosis.l'!

In our study, it was found that 87.9% of the patients were
not diagnosed with the endoscopic method. These cases
are accepted as uninvestigated cases in the literature.>™
Uninvestigated cases are observed with a rate of 7-45% in
the world depending on geographical location and their
definition." In an earlier study conducted in the emergency
department in Turkey, it was stated that only one third of
the cases who admitted to the emergency department
with dyspeptic complaints applied to a gastroenterology
specialist." In a meta-analysis conducted by Ford et al.”! the
global prevalence of uninvestigated dyspepsia was found
as 21%. As it is understood from that study, the majority of
dyspeptic cases are uninvestigated dyspepsia cases that are
not established final diagnosis via endoscopic method and
these cases frequently admit to emergency services or family
physicians due to their complaints rather than admitting to a
gastroenterology specialist.

With a good history and detailed physical examination, a
differential diagnosis of many diseases such as cardiac and
vascular diseases, cholecystitis, pancreatitis, acute abdomen,
ileus, malignancy and gastroenteritis can be made in patients
who present to the emergency department with dyspeptic
complaints. If there are cases in doubt, further examinations
are planned accordingly. In a previously published study in
the literature, it was stated that the incidence of cholelithiasis
is high in patients with dyspeptic complaints, but dyspepsia
does not cause cholelithiasis.'” Yet in another study,
ultrasonography was performed in all patients with dyspepsia
and it was reported that more than half of these patients had
fatty liver and 12.8% had biliary diseases.'®In our study, gall
bladder diseases (cholelithiasis, cholecystitis) were found to
be the most common accompanying disease in patients with
dyspeptic complaints. Cardiac and vascular diseases are the
diseases with the highest mortality in the differential diagnosis
group. Cardiac diseases such as myocardial infarction and
acute coronary syndrome, and vascular diseases such as
aortic dissection and aneurysm should definitely be evaluated
in this patient group. In our study, one of our patients died
and (s)he was a patient with a diagnosis of ACS. The most
important complications of dyspeptic diseases are peptic
ulcer perforation and gastrointestinal bleeding, and these
should definitely be evaluated in differential diagnosis. Due
to disagreements in the treatment management of dyspeptic
diseases and the serious economic burden on the health
insurance system™ guidelines were published on this issue in
the USA, Canada and Europe.”In our country, thereis a guide
published by Ozden™ however, these guidelines have been
prepared specifically for gastroenterology specialists. In our
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country, at least three times the number of patients presenting
to a gastroenterologist with dyspeptic complaints apply to
emergency services and family physicians in family health
centers.'"™ However, there is no guideline that physicians of
the emergency services can use for the management of these
patients who admit to emergency departments.?” In a study
conducted by Kim et al.?" for family physicians, it was found
that raising clinical awareness about functional dyspepsia
would reduce unnecessary treatments and costs.

Patients who present to the emergency department with
dyspeptic complaints respond well to symptomatic liquid
antacid, H2 receptor blocker and PPI treatment. Thus, it has
been found that the majority of patients were discharged
after an outpatient treatment in the emergency department.
In two previous studies, it was stated that H2 receptor blocker
treatment had the same effectiveness with two different
intravenous PPl preparations.’?>?? Also, in the same study, it
was determined that the cost of dyspepsia treatment with PPIs
is 3 times that of the H2 receptor blockers treatment and 11
times that of the liquid antacid’s treatment. In another study
conducted in the emergency department, it was reported that
PPI treatment did not have additional contribution to liquid
antacid treatment.”? However, in our study, PPI treatment was
started as the first choice in many patients and the rate of PPI/
H2 receptor blocker use was found 75.04%. Also, we found
that the use of liquid antacids in the emergency department
was very low in our study. Thus, it is considered that the
selection of economical preparations, which have similar
effectiveness in dyspepsia treatment, will reduce treatment
costs in general. In diseases that cause dyspeptic complaints,
usually no abnormalities are observed in laboratory findings,
except for complications. Rather, laboratory tests are required
for differential diagnosis and complications. Thus, as it can
be understood from the results of the study, unnecessary
workups in the management of dyspeptic complaints may
cause a serious increase in costs. One of the results that makes
this study noteworthy is that there are very few similar studies
in the literature.

CONCLUSION

As a result of the data, we obtained from our study, it was
determined that there were a lot of patient admissions to
emergency services due to dyspeptic complaints, 98.5%
of these patients could be discharged with outpatient
treatment in the emergency department and 87.9% of these
patients were treated with a pre-diagnosis of dyspepsia. It
is considered that taking a careful history and performing a
detailed physical examination for the diagnosis of patients
with dyspeptic complaints presenting to the emergency
department, and cost-effective behavior in the planning
of treatment and the workups for dyspeptic complications
and diseases with high mortality in the differential group of
dyspepsia are important for preserving the national wealth
as a developing country.

Limitations

The most important limitation of our study was that the
rate of patients presenting to the emergency service due to
dyspeptic complaints may be lower than it actually was. The
cause of this situation is usage of “Unspecified Abdominal
Pain” and “Nausea with Vomiting” as ICD diagnosis code for
patients who present to emergency services with dyspeptic
complaints.
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Abstract

Objective: With the rapidly increasing and diversifying elderly population
of industrialized countries, the incidence of geriatric fractures is gradually
increasing. The aim of this study is to evaluate the distribution of geriatric
fractures according to the prevalence, age, sex, season and years.

Material and Method: Analyzes of geriatric fractures in patients aged
65 and over who were admitted to our emergency department between
January 2015 and December 2020 were performed according to the
most common fracture locations (hip, distal forearm, proximal humerus
and ankle). The distribution of these fractures by age, gender, seasonal
characteristics and years was evaluated

Results: A total of 370 cases (168 male, and 202 female patients) with
an average age of 79.5+ 9.02 years were included in the study. The most
common fracture stypes in order of decreasing frequency were fractures
of the hip (51.7%), distal forearm (25.1%), proximal humerus (12.4%) and
ankle (10.8%). The incidence of distal forearm fractures was significantly
higher in females than males (p=0.001), but any statistically significant
difference was not found between genders regarding other fractures (p>
0.05). It was observed that the incidence of hip fractures was significantly
higher in the people aged 86 years and over, while the other fractures were
more frequently seen in the 65-75 age group. A seasonal feature was not
observed in all fractures. The highest rate of hip fractures was seen in the
year 2020. There was no difference in the distribution of other types of
fractures over the years

Conclusion: It has been concluded that the incidence of geriatric fractures
increases relatively in conditions of social isolation and does not show
seasonal characteristics in our region. We are of the opinion that a good
management strategy should be determined characterized with both
the isolation of these patients and their early treatment and discharge in
disasters as pandemics, and the incidence of geriatric fractures that can be
mortal with advancing age should be very well known.

Keywords: Geriatric fractures, hip, distal forearm, weather, elderly

Oz

Amag: Ginumuzde sanayilesmis Ulkelerin hizla artan ve cesitlenen yasli nifusa
sahip olmasl ile beraber bu kiriklarin gérdlme sikhidr giderek artmaktadir. Bu
calismanin amaci geriatrik kirklarin goértlme siklig, yas, cinsiyet, mevsim ve
yillara gére dagilimini degerlendirmektir.

Gereg ve Yontem: Ocak 2015- Aralik 2020 yillari arasinda acil servisimize
basvuran 65 yas ve Ustl geriatrik kirikli hastalarin en sik gortlen kirik
lokalizasyonuna gore (kalca, distal dnkol, proksimal humerus ve ayakbilegi
kiriklart) analizleri yapildi. Bu kiriklar yas, cinsiyet, mevsimsel 6zellik ve yillara
gore dagilimlari degerlendirildi.

Bulgular: Calismaya alinan 370 hastanin 168 tanesi erkek 202 tanesi kadin
olup yas ortalamasi 79,5+9,02 idi. En sik gorilen kirik tiplerinin gértlme
sikligina gore sirasyla; kalca (%51,7), distal onkol(%25,1), proksimal humerus
(%12,4) ve ayak bilegi kingi (%10,8) oldugu goraldu. Distal dnkol kiriklarinin
kadinlarda erkeklere oranla istatistiksel olarak anlamli bir sekilde yUksek oldugu
(p=0,001), ancak diger kiriklarda cinsiyetler arasinda istatistiksel olarak fark
gorulmemistir (p>0,05). Kalga kiriklarinin 86 yas ve Uzeri gurubunda anlamli
olarak yuksek oldugu, diger kiriklarin ise 65-75 yas araliginda daha yuksek
oldugu gordlmastar. Tum kiriklarda mevsimsel bir 6zellik géralmemistir. Kalca
kiriklarinin 2020 yilinda en yiksek oranda gorilmustar. Diger kiriklarda ise yillar
arasinda kirik dagilimi agisindan fark gordlmemistir.

Sonug: Geriatrik kiriklarin sosyal izalosyonda rélatif olarak arttigi ve yéremizde
mevsimsel 6zellik gostermedigi sonucuna varilmistir. Yasin ilerlemesi ile
mortal olabilecek geriatrik kiriklarin insidansinin iyi bilinmesi ve pandemi
gibi durumlarda bu hastalarin hem izolasyonu hem de erken tedavi edilip
taburcu edilmesi ile birlikte iyi bir yonetim stratejisi belirlenmesi gerektigi
kanaatindeyiz.

Anahtar Kelimeler: Geriatrik kiriklar, kalca, distal énkol, hava durumu, yaslilar
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INTRODUCTION

Geriatric fractures emerge as an important public health
problem and are among the frequent reasons for admissions
to the emergency services."" These fractures mostly occur in
osteoporotic individuals as a result of simple falls during daily
activities. Along with poor vision and decreased reflexes,
many causative factors as well as the presence of osteoporosis
predispose to the development of fractures. Today, with
the rapidly increasing elderly population of industrialized
countries, an increase in the incidence of these fractures is
anticipated.>¥ It has been also reported that the incidence of
these fractures show a seasonal change.” Especially older age,
gender, the presence of additional diseases, and the type of
fracture can affect daily living activities and quality of life of
the geriatric patients.”!

It is very important to carry out studies on the incidence of
geriatric fractures and to update information on this issue.
Considering the health expenditures and intensive care
burden, it can be thought that this burden can be partially
reduced by plans to be performed at aiming at prevention
of geriatric fractures. The aim of this study is to examine
the frequency of fractures in geriatric patients admitted to
our center and the distribution of these fractures by age,
sex, season and years. Another feature of our study is that
patients who applied since the first implementation of
social restrictions during the pandemic were included in the
evaluation.

MATERIAL AND METHOD

The data related to the extremity fractures of patients aged
65 and over, who were admitted to the emergency service
between January 2015 and December 2020 and consulted to
the orthopedics-traumatology clinic, were scanned from the
automation records of our hospital using the International
Classification of Diseases-10 (ICD-10) system. These fractures
were classified according to their anatomical location. Among
563 patients diagnosed with fractures, 370 cases that had four
most common types of fractures (hip, distal forearm, proximal
humerus and ankle) were evaluated. The distribution of
these fractures by age, sex, season and years was evaluated.
The patients were divided into 3 groups in terms of age
distribution as 65-75, 76-85 and 86 years and above. Patients
with missing data in the automation system and cases that
were not evaluated by the orthopedic clinic, and patients with
pathological fractures and multiple fractures were excluded
from the study.

The study was carried out with the permission of Van Yiiziinci
Yil University Non-Invasive Clinical Research Ethics Committee
(Permission granted: 16.10.2020, Decision no: 2020/07-02).

Statistical analysis

The sample size of this study which was carried out for the
analysis of common fractures in geriatric patients, was
determined for each variable by considering the minimum

statistical power of the test as 80% with type 1 error of 5%.
Categorical variables in the study were expressed as numbers
and percentages. Chi-square test was used to determine the
relationship between "fracture type groups" and categorical
variables. In the calculations, the statistical significance level
was taken as (a) 5% and the SPSS (IBM SPSS for Windows,
ver.24) statistics package program was used for analysis.

RESULTS

A total of 370 cases (168 male, and 202 female patients)
with an average age of 79.5+ 9.02 were included in the
study. The most common types of fractures in order of
decreasing frequency were fractures of the hip (51.7%),
distal forearm (25.1%), proximal humerus (12.4%) and
ankle (10.8%). Demographic data of our patients are given
in Tables 1 and 2.

Table 1 is examined, it is seen that the rates of distal forearm
fractures are statistically significantly higher in women
compared to men, but there is no statistically significant
difference between genders in terms of other fractures.

Table 2 is examined, it is seen that the rates of hip fractures are
statistically significantly higher in the age group of > 86 years,
while the other fractures are seen at a significantly higher in
the 65-75 age group.

Table 3 is examined any seasonal difference is not seen in
terms of all fractures.

As seen in Table 4, the highest rate of geriatric hip fractures
was seen in 2020, while any difference is not noted in the
distribution of other fracture types over the years.

Table 1. Gender difference according to the location of the fractures

Male Female .
p-
n % n %
Hip 106 55.5 85 445 0.129
Distal forearm 21 22.6 72 774 0.001
Proximal humerus 21 45.7 25 54.3 0.555
Ankle 20 50.0 20 50.0 1.00

* Levels of significance according to one sample chi-square test

Table 2. Difference between fracture types according to age groups

65-75years 76-85 years 86+ years %
N % N % N % P
Hip 45 23.6 70 36.6 76 39.8 0.014
Distal forearm 52 55.9 26 28.0 15 16.1 0.001
Proximal humerus 24 52.2 12 26.1 10 21.7 0.024
Ankle 31 77.5 7 17.5 2 50 0.001

* Levels of significance according to one sample chi-square test

Table 3. Seasonal differences according to the location of the fractures

Winter Spring  Summer Autumn

N % N % N % N % ©
Hip 58 304 48 251 48 251 37 194 0.202
Distal forearm 26 280 22 237 30 323 15 16.1 0.152
Proximal humerus 7 152 8 174 18 39.1 13 283 0.082
Ankle 10 250 14 350 10 250 6 150 0.362

* Levels of significance according to one sample chi-square test
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Table 4. The difference in the distribution of fractures within a period of 6 years

2015 2016 2017 2018 2019 2020 *p.
N % N % N N % N % N %
Hip 40 20.9% 32 16.8% 20 10.5% 25 13.1% 27 14.1% 47 24.6% 0.007
Distal forearm 16 17.2% 17 18.3% 18 19.4% 21 22.6% 10 10.8% 11 11.8% 0.329
Proximal humerus 7 15.2% 4 8.7% 7 15.2% 10 21.7% 9 19.6% 9 19.6% 0.693
Ankle 9 22.5% 6 15.0% 8 20.0% 6 15.0% 7 17.5% 4 10.0% 0.806

* Levels of significance according to one sample chi-square test

DISCUSSION

In this study, in which the distribution of geriatric fractures by
age, sex, localization, seasonal characteristics and years was
investigated hip fractures ranked on top, followed by distal
forearm, proximal humerus and ankle fractures in decreasing
order of frequency. It was observed that these fractures were
more common in women and also distal forearm fractures
were seen at significantly higher rate in women than men.

Considering the seasonal variation of the incidence rates
of fractures, any significant change was not detected in our
region. The distribution of fractures by years revealed that the
incidence of hip fractures increased compared to previous
years with the pandemic restrictions in 2020, while incidence
of fractures in other localizations did not vary by years.

Similar to our study, geriatric fractures have attracted
considerable attention in the literature and many studies
have been conducted in this area."*® Geriartric fractures,
which constitute a serious public health problem, have been
investigated and many preventive methods have been defined
due to their relationship with osteoporosis. In these studies,
especially effects of osteoporosis on the incidence, mortality
and health expenditures of hip fractures were highlighted./’#
In our study, fracture localization, age-gender distribution,
and the long-lasting winter season in our region on fractures
were examined in more detail rather than the relationship
between these fractures and osteoporosis.

According to the location of the fractures, hip fractures were
seen more frequently, especially in the patient population
aged 86 years and over (P=0.014). When we reviewed the
relevant literature similar to our study, a large-scale national
study conducted in Ukraine indicated that, the incidence of
hip fractures at the age of 80 and over was 10 times higher
than the lower geriatric age groups, indicating a statistically
significant intergroup difference. It has been also reported
that this result is related to increases both in the incidence of
osteoporosis and the population of this age group.” In a study
conducted on geriatric hip fractures, Lewiecki EM et al.l'®
reported that the hip fracture rates were higher than predicted
and this rate increased significantly, especially at the age of
80 and over. They also recommended conduction of further
studies to evaluate all factors contributing to this important
change in hip fracture rates and to develop strategies for the
treatment of osteoporosis.

Distal forearm fracture is another common fracture type seen
in geriatric patients. We observed that these fractures were

statistically significantly more often seen in women than men.
In a study conducted in 2020, Zakroyeva et al.'"' reported that
distal forearm fractures were more common in women than
in men (female / male ratio = 3.5). In their study, the incidence
of fractures in women increased at the age of 69, and then
decreased with age. In men, its incidence decreased with
increasing age. Gul et al."? reported that women had more
often suffered from distal forearm fractures than men. In a
large -scale case series conducted on patients with geriatric
osteoporosis, distal forearm fractures were reported to be
more frequently seen in women than men.™ In our study,
it was found that these fractures were more common in the
65-75 age group, and forearm fractures decreased in both
genders with increasing age. It is thought that increasing
osteoporosis in postmenopausal women may be related to
this result.

It was observed that the rates of proximal humerus and ankle
fractures we also encountered in our study, were close to
each other. Although these fracture types have not attracted
much attention as hip and distal forearm fractures in the
literature, it should be kept in mind that the localization of
these two fractures is important, and that especially long-term
immobilization of patients with ankle fractures will bring along
fatal risks such as embolism, etc. In a study conducted on ankle
fractures of elderly populations, it was emphasized that these
patients constituted a heterogeneous group of cases with
diabetes, neuropathy, osteopenia which created difficulties in
treatment."¥ In our study, these fractures were more frequently
seen in the 65-75 age group and the incidence of ankle fractures
decreased in both genders with aging.

In present study, the seasonal distribution of geriatric fractures
also did not differamong types of fractures. In a previous study;
it was reported that hip fractures were seen with a higher rate
in the winter months.'™ Some studies have indicated that falls
due to slippery ground covered with snow and ice may play an
important role in the incidence rates of seasonal fractures.'®
In another study, it was reported that hip fractures in women
over the age of 50 did not convey seasonal characteristics, and
the incidence rates of hip and wrist fractures were higher in
men in winter.'”? It has been indicated that incidence rates of
the hip, distal forearm, humerus and ankle fractures increase
in the winter in elderly individuals, but hip fractures show
less seasonality than other fractures, and these fractures
mostly develop as a result of domestic falls.” The incidence
of fractures of the proximal humerus increases with age and
have been observed more frequently in the winter months.''®
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In another study, it was reported that there was no statistically
significant relationship between the incidence of geriatric
fractures and weather conditions (seasonal characteristics).!'?

Considering the distribution of fractures by years in our study,
it was seen that the fractures other than hip fractures did not
show any statistical change over the years. It was determined
that hip fractures were most common in 2020, when social
isolation measures were applied. Different studies have been
reported in the literature on variations inthe incidence rates
of geriatric fractures over the years. In a national data-based
study published in 2017; declining trends in the incidence of
lower body (hip, pelvic and lower spine) and wrist fractures
have been suggested over the past 11 years (2004-2014). In
another study, it was reported that in 2011 720,000 cases with
geriatric fractures were seen in Germany and that its rates will
increase by 28% by 2030.2

Another common problematic issue of geriatric fractures is
related to comparative incidence rates of indoor and outdoor
fractures. Geriatric distal forearm fractures tend to occur in
relatively active individuals due to slipping during strolling
outside, whereas hip fractures usually occur indoors in more
fragile elderly patients.”” It has been reported that indoor
fractures were seen more frequently in geriatric patients
subjected to domestic restrictions during the pandemic
period, and especially the number of cases with hip fractures
increased in hospital admissions, It has been indicated that
inadequate support received by these individuals from relatives
and caregivers because of the social isolation policy may have
been presumably held responsible for increasing rates of hip
fractures.”? In our study, which analyzed fractures seen within a
period of 6 years extending from 2015 to 2020 (incl.), similarities
in annual rates of geriatric fractures were observed, but
statistically significantly greater number of hip fractures were
found in the period when social restrictions were imposed.

The most important limitation of this study is that it was
conducted in a single center and with a relatively small
number of patients. Retrospective design of our study was its
another limitation, thus the relationship between fractures
and Bone Mineral Density (BMD) and Body Mass Index (BMI)
could not be evaluated.

CONCLUSION

In this study, it was concluded that geriatric fractures increase
relativelyinsocialisolation and do not show seasonal variations
in our region. Another important result derived from our
study is that, while the distal forearm, proximal humerus and
ankle fractures caused by simple falls in partially more active
geriatricindividuals aged 65-75 years are associated with lower
mortality rates, hip fractures are more often indoor fractures
with higher mortality rates in older patients. With increasing
age a good management strategy can be determined based
on isolation, early treatment and discharge of these patients
in pandemic periods and being very knowledgeable about
the incidence of potentially mortal geriatric fractures.
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Abstract

Objective: The negative consequences of coronavirus disease
2019 (COVID-19) pandemic on the mental health of pregnant
women and the mental disorders it may trigger pose risks for the
physical, cognitive and psychological development of infants as
well as having risks in terms of the general health and functionality
of the mother. This study aimed to investigate the effects of
COVID-19 pandemic on the mental health of pregnant women and
to evaluate the prevalence of psychiatric symptoms.

Material and Method: The study included a total of 112 pregnant
women who agreed to fill an online survey which was provided to
them via e-mail. Online survey consisted of sociodemographic data
form, questions related to COVID-19, Depression Anxiety Stress
Scale-Short Form (DASS-21), and Posttraumatic Stress Disorder
(PTSD) Checklist for Diagnostic and Statistical Manual of Mental
Disorders-Fifth Edition (DSM-5) (PCL-5).

Results: The mean age of the participants was 31.06 years. The
DASS-21 subscale score for depression was 4.20 (+3.91) whereas
it was 3.75 (£3.50) for the anxiety subscale and 5.68 (+3.81) for
the stress subscale. Total PCL-5 score was 31.29 (£16.85). Those
diagnosed with COVID-19 during the pandemic were observed to
show a higher rate of anxiety symptoms. Those who believed that
they needed professional support for mental health during the
pandemic showed higher rates of depression, anxiety, and stress
symptoms. The prevalence of PTSD symptoms were found to be
higher among participants who were not health care professionals
and who thought they needed professional support for mental
health during the pandemic.

Conclusion: Determining the effects of the COVID-19 pandemic
on the mental health of pregnant women will be important to put
early intervention methods in action and implement evidence-
based practices.

Keywords: Pregnant, COVID-19, mental health
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Amacg: COVID-19 pandemisinin  gebe ruh saghdr Uzerinde
yaratabilecediolumsuzsonuglar vetetikleyebilecegiruhsal bozukluklar,
annenin genel sagligi ve islevselligi agisindan riskler barindirmasinin
yaninda bebeklerin fiziksel, bilissel ve psikolojik gelisimleri agisindan
da risk olusturmaktadir. Bu calismada COVID-19 pandemisinin gebe
ruh saghgr Uzerine etkilerini arastirmak ve psikiyatrik semptomlarin
yayginhgini degerlendirmek amaclanmistir.

Gereg ve Yontem: Calismaya kendilerine e-mail yolu ile iletilen online
anketi doldurmayi kabul eden 112 gebe dahil edildi. Online anket;
sosyodemografik veri formu, COVID-19 ile ilgili sorular, Depresyon
Anksiyete Stres Olcegi-Kisa Form (DASS-21) ve DSM-5 icin Travma
Sonrasl Stres Bozuklugu Kontrol Listesi‘nden (PCL-5) olusmaktaydi.

Bulgular: Katilimcilarin yas ortalamasi 31,06 idi. DASS-21 depresyon
alt dlcek puani 4.20 (£3,91), anksiyete alt dlcek puani 3,75 (£3,50),
ve stres alt dlcek puani 5,68 (+3,81), PCL-5 toplam puani ise 31,29
(£16,85) olarak saptandi. Pandemi sirasinda COVID-19 tanisi alanlarin
daha yiksek oranda anksiyete semptomlar sergiledikleri; pandemi
srecinde ruh sagligi agisindan profesyonel bir destek alma ihtiyaci
oldugunu dustnenlerin ise daha yUksek oranda depresyon,
anksiyete ve stres semptomlari sergiledikleri saptandi. Saglik calisani
olmayanlarin ve pandemi stirecinde ruh saghgr agisindan profesyonel
bir destek alma ihtiyaci oldugunu distnenlerin daha yuksek oranda
travma sonrasi stress bozuklugu semptomlar sergiledigi goraldi.

Sonug: COVID-19 pandemisinin gebe ruh saghdi tzerine etkilerini
saptamak, erken midahale yontemlerini harekete gecirebilmek ve
kanita dayali uygulamalar gergeklestirebilmek adina dnemli olacaktir.

Anahtar Kelimeler: Gebe, COVID-19, ruh saglhg
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) was first reported in
Wuhan, China in December 2019 and was declared as a
pandemic by the World Health Organization (WHO) on 11
March 2020. The first COVID-19 case in Turkey was reported
on 11 March 2020. As a major public health problem, the
COVID-19 pandemic not only poses a major threat to human
life but also significantly affects community mental health.
Psychosocial stress factors that may be encountered during
pandemics include health threats to ourselves and our
loved ones, major changes in daily life routines, separation
from family and friends, loss of income, economic impacts
domestically and worldwide, disruptions in health services,
and implementation of quarantine and social isolation
measures.'! During the pandemic, people face not only the
risk of themselves becoming infected but also the burden
of coping with the illness or death of their relatives. Fear of
catching the disease, being worried about contracting the
disease or family members contracting the disease, concerns
regarding how the disease will progress, and uncertainty in
the overall process are intense sources of anxiety and stress
response is inevitable. Factors such as previous experiences,
personality traits, gender, age, and medical history may
be effective in the various mental reactions shown in such
periods. There are many potential sources of stress with a
potential effect on mental health in the context of the current
COVID-19 pandemic. Along with these stressors; anxiety,
depression, fear, psychological stress, post-traumatic stress
symptoms, and sleep problems are observed during the
COVID-19 pandemic.” As the negative effects of COVID-19
pandemic, which is widespread and has various effects,
on the mental health of the community are so evident, it is
possible to mention groups that can be considered special in
terms of mental health, such as those with previously known
psychiatric illnesses, children, individuals over 65 years of age,
health care professionals or refugees. Pregnant women can
also be considered as one of these special groups.®

Although most women consider pregnancy to be the most
enjoyable period of their life, some women may experience
periods that may result in various mental disorders, even in
the normal course of pregnancy. Mental disorders that may
be encountered during pregnancy pose risks for the physical,
cognitive and psychological development of infants as well as
having risks in terms of the general health and functionality of
the mother. Results of meta-analysis on the mental disorders
that may be encountered during pregnancy have shown
that the prevalence of depression in the perinatal period
is 11.9%." whereas the prevalence of antenatal anxiety
disorder is 15.2%.5" The results of a systematic review and
meta-analysis evaluating the perinatal consequences of
anxiety during pregnancy have shown that anxiety during
pregnancy increases the risk of spontaneous preterm birth,
low birth weight, small for gestational age, and small head
circumference.® Another meta-analysis has revealed that
premature birth is associated with maternal depression.”

Pandemics that have affected the world, such as severe acute
respiratory syndrome (SARS) and Middle East respiratory
syndrome (MERS), has demonstrated that the mental health of
pregnant women is more likely to be affected by such disease
outbreaks.®? The weakening of social support systems with
the restriction measures taken, financial difficulties, risk
of infection, disruptions in daily routine, and frightening
information about the epidemic negatively affect maternal
mental health during pregnancy. These potential sources of
maternal stress have been identified as risk factors for mental
health problems during the COVID-19 pandemic."” For these
reasons, it can be said that pregnant women are in the higher
risk group as their mental health is negatively affected during
the COVID-19 pandemic."" In a study conducted by Saccone
et al.'" involving 100 pregnant women, the authors reported
that the psychological effects of COVID-19 among pregnant
women were moderate and two-thirds of the participants had
higher anxiety levels than normal. According to the results of
another cross-sectional study, the prevalences of anxiety and
depression symptoms were found to be 34.4% and 39.2%,
respectively.® Wu et al.' evaluated the mental health status
of pregnant women before and after the pandemic and found
that the rates of depressive symptom, anxiety scores, and self-
harm thoughts of pregnant women were higher in the post-
pandemic period compared to the pre-pandemic. The authors
further reported that depressive symptoms increased among
pregnant women as the number of COVID-19 cases, suspicious
infection, and daily mortality rates increased.™ Besides
the results supporting that the COVID-19 pandemic causes
anxiety and depressive symptoms in pregnant women, the
presence of post-traumatic stress disorder (PTSD) symptoms
have been also evaluated. In a study involving 1,123 women
who were pregnant or recently gave birth during the COVID-19
pandemic, 10.3% of the participants were observed to have
PTSD symptoms.' In another study comparing the women,
who were pregnant during the COVID-19 pandemic, with
those who were pregnant before the COVID-19 pandemic;
the prevalence of anxiety, depression, dissociative, and PTSD
symptoms were observed to be higher in women who were
pregnant during the pandemic period."¥ In addition to the
effects of the pandemic process on mental health during
pregnancy, the rates of depression and anxiety in the early
postpartum period are reported to be also high among
women who are pregnant during the outbreak.!'”

The negative consequences of COVID-19 pandemic on the
mental health of pregnant women and the mental disorders
it may trigger pose risks for the physical, cognitive and
psychological development of infants as well as having risks
in terms of the general health and functionality of the mother.
Existing data on the effects of COVID-19 on the mental
health of pregnant women are limited. This study aimed to
investigate the effects of COVID-19 pandemic on the mental
health of pregnant women and to evaluate the prevalence of
psychiatric symptoms.
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MATERIALS AND METHODS

Participants

A total of 113 women who were over 18 years of age, agreed
to answer the online questionnaire prepared for the study
and were pregnant at the time of completing the online
questionnaire, were literate to answer the questions, were not
mentally retarded, and did not have a neurological disease
affecting cognitive functions were included the study. One
of these participants was excluded from the study due to
providing incomplete data. Therefore, 112 pregnant women
were taken into account for further analyses.

Procedure

The study was conducted as an online cross-sectional study
and conducted between January 1 and February 1, 2021.
The online questionnaire created by the researchers using
Google Forms was sent to the participants via e-mail. The first
part of the questionnaire consisted of questions about socio-
demographic characteristics and COVID-19. It was followed
by the Depression Anxiety Stress Scale-Short Form (DASS-21)
and PTSD Checklist for Diagnostic and Statistical Manual of
Mental Disorders-Fifth Edition (DSM-5) (PCL-5).

Instruments of Assessment

Depression Anxiety Stress Scale-21- Short Form (DASS-
21): This scale has been developed from DASS-42, the longer
version.'® The short-form consists of three subscales, each
containing seven questions. There are a total of 21 questions
aiming to measure depression, anxiety, and stress levels. It is
a four-point Likert-type scale (0="never", 1="sometimes and
occasionally"’, 2="quite often", and 3="always"). The Turkish
version of the scale was used in this study.=?”

PTSD Checklist for Diagnostic and Statistical Manual
of Mental Disorders-Fifth Edition (DSM-5) (PCL-5): It
is a five-point Likert-type (0="Not at all’, 1="A little bit",
2="Moderately", 3="Quite a bit" and 4="Extremely") scale
designed to measure PTSD symptoms and the severity of
these symptoms according to DSM-5 diagnostic criteria."
The 20-item scale has four subscales namely re-experiencing,
avoidance, negative alterations, and hyper-arousal. The scale
also provides a total score and cut-off score for evaluating the
frequency of symptoms. In the Turkish population, the cut-off
point of the scale was found to be 48 for community samples.
The Turkish version of the scale was used in this study.??

Statistical Analysis

Statistical analysis was performed using Statistical Package
for Social Sciences (SPSS) version 15.0 software. Descriptive
statistical methods (such as mean, standard deviation,
median, minimum, maximum, frequency, percentage) were
used for the expression of data. Mann Whitney U test was used
for the comparison of two groups whereas the Kruskal-Wallis
test and post-hoc Dunn test were used for the comparisons of
more than two groups. Spearman's correlation coefficient was
used for correlation analysis. Results were evaluated at a 95%

confidence interval and a p value of <0.05 was considered
statistically significant.

Ethics Statement: Approval for the study was granted by
the Sakarya University Ethical Committee with Approval
no:71522473/050.01.04/631, dated December 28, 2020. All
patients signed informed consent for participation in this
study, and their anonymity is preserved.

RESULTS

Atotal of 112 pregnantwomen withameanage of 31.06 (+4.19)
years were included in the study. The week of gestation ranged
from five to 40 weeks, and the number of children ranged
from zero to two. All participants were married and most of
them (81.3%) were living in a metropolitan area. Majority
of the participants (93.8%) were university graduates. Of
pregnant women, 25.9% were health care professionals, 8.9%
stated that they were working actively during the pandemic.
This rate was 20.7% among health care professionals and 4.6%
among those who were not health care professionals. Of the
pregnant women, 3.6% stated that they were still smoking but
they decreased their consumption during the pandemic. None
of them were using alcohol or drugs. There was a systemic
disease (thyroid disease being the most common)requiring
follow-up during pregnancy in 13.4% of the pregnant women
while 18.8% had previously applied to a psychiatry clinic and
7.1% had a diagnosed mental iliness (anxiety being the most
common). The proportion of participants diagnosed with
COVID-19 during the pandemic was 11.6% (n=13), and only
one of these patients received inpatient treatment. Of the
participants, 69.6% had a relative diagnosed with COVID-19
during the pandemic and 46.4% knew someone who died
due to COVID-19. The rate of pregnant women who thought
they need professional support for mental health during the
pandemic was 22.3% and the rate of those who felt anxious
about the pregnancy process due to the COVID-19 pandemic
was found to be 73.2% (Table 1).

Scores obtained from DASS-21 and PCL-5 scales are shown in
Table 2. The DASS-21 subscale score for depression was 4.20
(£3.91) whereas it was 3.75 (£3.50) for the anxiety subscale
and 5.68 (+3.81) for the stress subscale. Total PCL-5 score was
31.29 (+16.85).

The comparison of DASS-21 scale scores according to the
sociodemographic characteristics of the participants revealed
that there was no statistically significant difference in DASS-21
subscale scores according to the week of gestation, number
of children, occupation, working during the epidemic,
presence of a systemic disease requiring follow-up during
pregnancy, previous application to a psychiatry clinic, a
diagnosed psychiatricillness, having a relative diagnosed with
COVID-19, knowing someone who died due to COVID-19, and
feeling anxious about pregnancy due to COVID-19 pandemic
(p>0.05). Participants who were living in districts and smaller
settlements were observed to have statistically significantly
higher DASS-21 anxiety and stress subscales scores compared
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Table 1. Demographic Characteristics of Participants

mean/n  sd/% mean/n  sd/%
having systemic disease requiring follow-up during
age 31.06 4.19 pregnancy
week of gestation = 15 134
first trimester (1-13 weeks) 12 10.7 JiaieieilEssss 1 733
. MS 2 13.3
second trimester (14-26 weeks) 38 339 Allergy 1 6.7
third trimester (27-40 weeks) 62 554 BlheurEism 1 6.7
number of children o : 77 866
0 69 61.6 smoking ) .
1 31 27.7 still smoking but less during the pandemic 4 3.6
) 12 10.7 no 108 96.4
applying to psychiatry in the past
place of residence yes 21 18.8
metropolitan city 91 81.3 no 91 81.3
other provinces 12 10.7 : PP
districts and smaller settlements 9 8.0 @ ;jéignosed R s 8 7.1
d ional anxiety disorder 5 62.5
eeluEEioms S depressive disorder 2 25.0
primary school graduate 1 0.9 AeTdE RERESR 1 12.5
secondary school graduate 1 0.9
high school 5 4.5 no 104 92.9
un%versity graduate 105 938 Diagnosed with COVID-19 during the pandemic
yes 13 11.6
profession o 99 88.4
health care professional 29 259 Type of treatment for those diagnosed with COVID-19
not a health care professional 83 74.1 during the pandemic
did not take medication 12 923
employment status during the pandemic inpatient treatment 1 7.7
| am not working 45 40.2 havi lative di d with COVID-19 during th
| am working from home 34 304 p:\rllggrﬁicre ative diaghosed wi uring the
My working hours are flexible 22 19.6 yes 78 69.6
Ine:)rr;rfscxzerely going to work 110 gg no 34 304
: knowing someone died of COVID-19 during the
health care professional pandemic
| am not working 10 345 Y 52 46.4
I am working from home 1 3.4 o 60 53.6
My working hours are flexible 1 379 thinking about receiving professional mental health
| am actively going to work 6 20.7 support during the pandemic process
no answer 1 34 yes 25 223
not a health care professional no 87 77.7
| am not working 35 422 feeli : bout due to COVID-19
| am working from home 33 39.8 ;:nggm?meus about pregnancy due to
My working hours are flexible 1 13.3 yes 82 73.2
| am actively going to work 4 4.6 no 30 26.8

Note. Results are presented as mean (standard deviation) or count (percentage).

Table 2. DASS-21 and PCL-5 scale scores of the participants

Mean SD median min  max
Total DASS-21 score
depression subscale score 4.20 3.91 3 0 14
anxiety subscale score 3.75 3.50 3 0 14
stress subscale score 5.68 3.81 55 0 16
Total PCL-5 score 3129 16.85 28 1 67
re-experiencing 6.82 4.11 7 0 15
avoidance 3.31 2.07 3 0 8
negative alterations 11.73 6.34 11.5 0 25
hyper-arousal 9.42 5.54 8 0 23

Note. DASS-21: Depression Anxiety Stress Scale-21, PCL-5: Posttraumatic Stress Disorder (PTSD)
Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition

to those who were living in other settlements (p=0.020
and p=0.028, respectively). The anxiety subscale score was
found to be statistically significantly higher in those who
were diagnosed with COVID-19 during the pandemic than
those who were not (p=0.23). All DASS-21 subscale scores
were significantly higher in those who thought they needed
professional support for mental health during the pandemic
than those who did not (Table 3).

The comparison of PCL-5 scale scores according to the
sociodemographic characteristics of the participants revealed
that there was no statistically significant difference in PCL-5
subscale scores according to the week of gestation, number
of children, place of residence, working during the epidemic,
presence of a systemic disease requiring follow-up during
pregnancy, previous application to a psychiatry clinic, a
diagnosed psychiatric illness, being diagnosed with COVID-19
during the pandemic, having a relative diagnosed with
COVID-19, knowing someone who died due to COVID-19, and
feeling anxious about pregnancy due to COVID-19 pandemic
(p>0.05). The PCL-5 scale score was found to be statistically
significantly higher in participants who were health care
professionals than those who were not and in those who
thought they needed professional support for mental health
during the pandemic than those who did not (p=0.041 and
p=0.001, respectively) (Table 4).

When the sociodemographic characteristics of the participants
and PCL-5 subscale scores compared, no statistically significant
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difference was observed in PCL-5 subscale scores according to
the week of gestation, number of children, place of residence,
working during the epidemic, presence of a systemic disease
requiring follow-up during pregnancy, previous application
to a psychiatry clinic, a diagnosed psychiatric illness, knowing
someone who died due to COVID-19, and feeling anxious
about pregnancy due to COVID-19 pandemic (p>0.05).
Negative alterations subscale score was found to be statistically
significantly higher among those who were not health care

professionals than health care professionals (p=0.047). The
re-experiencing subscale score was statistically significantly
higher in those who were diagnosed with COVID-19 during
the pandemic compared to those who were not and in those
who had a relative diagnosed with COVID-19 compared to
those who do not (p=0.046 and p=0.042, respectively). All
PCL-5 subscale scores were significantly higher in those who
thought they needed professional support for mental health
during the pandemic than those who did not (Table 5).

Table 3. Comparison of DASS-21 subscale scores according to the characteristics of the participants

depression subscale score

anxiety subscale score stress subscale score

Mean SD median p mean SD median P mean SD median P

week of gestation

first trimester (1-13 weeks) 458 4.68 3 392 3.90 2 583 482 4

second trimester (14-26 weeks) 3.21 3.60 1.5 0.191 3.34  3.10 2.5 0.839 516 348 4 0.434

third trimester (27-40 weeks) 473 3.89 4 397 368 3 597 3.82 6
number of children

0 423 3.90 3 428 3.65 4 578 391 5

1 3.84 3.68 3 0.830 2.71 2.88 2 0.116 526 343 5 0.801

2 492 474 3.5 342 373 3 6.17 434 6.5
place of residence

metropolitan city 414 3.86 3 352 342 2 540 3.49 6

other provinces 358 3.78 2 0.657 3.00 273 2 0.020 5.08 474 4 0.028

districts and smaller settlements 556 4.75 7 711 3.69 7 933 4.09 9
profession

health care professional 428 4.04 3 324 290 2 5,59 4.00 5

not a health care professional 417 389 3 L I T I R
employment status during the pandemic

| am not working 3.96 4.25 2 362 343 3 524 340 5

| am working from home 4.06 3.80 3 406 3.98 2 559 438 4

My working hours are flexible 464 372 4 7 TR TR R

| am actively going to work 490 3.70 5 410 273 4 6.60 3.63 6.5
having systemic disease requiring follow-up during
pregnancy 487 432 3 400 3.68 3 6.53 3.60 6

yes 409 386 3 0475 371 349 3 0673 555 384 5 028
applying to psychiatry in the past

yes 471 443 4 462 3.80 5 6.52 4.15 6

no 408 380 3 0617 355 342 2 0216 528 37 5 032
a diagnosed psychiatric illness

yes 3.75 427 2 350 3.63 2.5 6.25 4.65 5.5

no 423 390 3 W Shy s s R o ahE 55 R
Diagnosed with COVID-19 during the pandemic

yes 6.38 4.70 6 562 343 5 7.00 2.20 7

no 391 373 3 BEEL Se ady o MOE oo Gee oy G
having a relative diagnosed with COVID-19 during the
pandemic 405 373 3 360 355 25 551 321 55

yes 453 435 3 0662 209 341 3 0310 gog 295 5 09%
knowing someone died of COVID-19 during the
pandemic

yes 3.79 3.59 3 346 349 2.5 5.75 3.85 6

no 455 417 3 0313 200 351 3 928 55 3 5 0888
Thinking about receiving professional mental health
support during the pandemic

yes 6.92 461 6 556 3.80 6 748 347 9

no 341 333 2 00003 353 335 5 0004 546 376 5 0005
feeling anxious about pregnancy due to COVID-19
pandemic 411 362 3 371 349 3 585 3.68 6

yes 443 469 2 0819 387 357 2 079 530 416 4 032

Note. DASS-21: Depression Anxiety Stress Scale-21
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Table 4. Comparison of total PCL-5 scores according to the characteristics

of the participants

Mean SD median p
week of gestation
first trimester (1-13 weeks) 32.50 13.98 33
second trimester (14-26 weeks) 27.61 16.76 25.5 0.265
third trimester (27-40 weeks) 33.31 17.27 30.5
number of children
0 3283 18.04 30
1 2742 1437 26 0.348
2 32.42 15.23 355
place of residence
metropolitan city 3199 16.62 29
other provinces 27.17 15.79 20 0.527
districts and smaller settlements 29.67 2134 22
profession
health care professional 2572  13.83 24 0.041
not a health care professional 3323 1745 30 :
employment status during the
pandemic 27.87  19.13 22
unemployed 3324 1312 31
working from home 34.41 1912 31 0.187
flexible working 3430 1040 375
actively working : : :
having systemic disease requiring
follec;w—up during pregnancy 3100 1422 37 0912
Y 3133 17.29 27 :
no
applying to psychiatry in the past
yes 31.14 15.77 30
no 3132 1718 27 0768
a diagnosed psychiatric illness
yes 30.62 17.19 26.5
no 3134 1691 28 0874
Diagnosed with COVID-19 during
the pandemic
40.38 21.30 57
yes 3009 1593 27 0076
no
having a relative diagnosed with
COg/sID—19 during the pandemic 3269  16.63 29 0201
Y 2806 17.16 235 :
no
knowing someone died of
COVID-19 during the pandemic
yes 30.15 17.61 27.5
no 3227 1625 28 0460
Thinking about receiving
professional mental health support
duggg the pandemic 4132 1642 45 0,001
Y 2840  15.93 26 :
no
feeling anxious about pregnancy
dugsto COVID-19 pandemic 3159 1641 28 0,660
Y 3047 1827 275 :

no

Note. PCL-5: Posttraumatic Stress Disorder (PTSD) Checklist for Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition

DISCUSSION

Effects of the pandemic on the mental health of pregnant
women are as very important as the effects of COVID-19 on the
physical health of pregnant women and babies. In the present
study investigating the effects of the COVID-19 pandemic
on the mental health of pregnant women, the DASS-21
depression subscale score was 4.20 (+3.91), the anxiety
subscale score was 3.75 (+3.50), and the stress subscale score
was 5.68 (+3.81), and the PCL-5 total score was 31.29 (+16.85).
Anxiety and stress symptoms were higher among those
who were living in districts and smaller settlements whereas

those diagnosed with COVID-19 during the pandemic were
observed to have higher anxiety symptoms and those who
thought they needed professional support for mental health
during the pandemic had higher depression, anxiety and
stress symptoms. The prevalence of PTSD symptoms were
found to be higher among participants who were not health
care professionals and who thought they needed professional
support for mental health during the pandemic. Women who
were not health care professionals were observed to exhibit
symptoms of PTSD listed under the negative alterations more
while those who were diagnosed with COVID-19 during the
pandemic and those who had a relative diagnosed with
COVID-19 were observed to exhibit re-experiencing symptoms
more. Those who thought they needed professional support
for mental health during the pandemic process were found to
have higher PTSD symptoms in all areas.

The evaluation of studies investigating the effects of
pandemic on the mental health of pregnant women at the
level of anxiety, depression, stress and PTSD symptoms
shows that the results generally support that mental health
is affected negatively; however, there are differences between
the rates. In a study by Berhelot et al."® involving two groups
who were pregnant before the COVID-19 pandemic and
who were pregnant during the pandemic period, those who
were pregnant during the pandemic period showed more
severe depression, anxiety, and PTSD symptoms. Results of
a cross-sectional study involving a total of 819 participants
(544 pregnant women and 315 non-pregnant women)
revealed that the prevalence of depression, anxiety, physical
discomfort, insomnia, and PTSD symptoms in the pregnant
group were 5.3%, 6.8%, 2.4%, 2.6%, and 0.9%, respectively,
while these rates were 17.5%, 2.5%, 5.4%, and 5.7% in the
non-pregnant group, respectively. Following the adjustment
for other covariates, the authors observed that pregnancy was
associated with a reduced risk of depression (OR=0.23; 95%
Cl: 0.12-0.45), anxiety (OR=0.26; 95% Cl: 0.16-0.42), insomnia
(OR=0.19; 95% Cl: 0.06-0.58), and PTSD (OR=0.15; 95% ClI:
0.04-0.53).1 A meta-analysis including eight studies showed
that the prevalence of anxiety symptoms was significantly
increased during the COVID-19 pandemic compared to
before and there was an increase in scale scores related to
depressive complaints; however, it was suggested that this
increase was not significant compared to the pre-pandemic
period.®lIn the present study, 73.2% of the pregnant women
stated that they felt anxious about the pregnancy process due
to the COVID-19 pandemic and their scale scores showed that
they exhibited subthreshold depression, anxiety, stress, and
PTSD symptoms. These differences in results may be due to
the fact that the evaluation scales used are different, and the
studies are mostly cross-sectional and have been conducted
at different stages of the epidemic.

In a study by Saccone et al."? anxiety levels were higher and
the psychological impact of the COVID-19 outbreak was
more severe in women in the first trimester of pregnancy
compared to those who were in the second or third trimester
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Table 5. Comparison of PCL-5 subscale scores according to the characteristics of the participants

re-experiencing score

avoidance subscale score

negative alterations subscale

hyper-arousal subscale score
score

Mean SD median P mean SD median p mean SD median P mean SD median p
week of gestation
first trimester (1-13 weeks) 7.58 4.36 9 342 219 4 1217 6.10 10 9.33 3.58 7
second trimester (14-26 weeks) 595  4.08 4.5 0220 295 2.00 3 0.425 1026 5.90 10 0249 845 571 7.5 0.299
third trimester (27-40 weeks) 7.21 4.07 7 352 2.09 4 1255 6.57 13 10.03 5.73 9
number of children
0 732 428 8 358 219 4 1228 6.79 12 9.65 5.81 8
1 587 382 5 0268 274 1.90 2 0.200 10.26 5.46 10 0331 855 501 7 0.581
2 6.42 3.68 6 325 1.60 4 1242 550 13 1033 547 10
place of residence
metropolitan city
other provinces 7.04 413 7 337 1.98 4 1191 6.34 12 9.66 5.49 9
districts and smaller 558  3.87 4.5 ekl 317 225 2 0697 10.00 4.86 8.5 0.567 842 555 7 0-565
settlements 6.22 438 4 2.89 289 1 1222 823 10 833 644 7
profession
health care professional 572 332 5 279 1.76 2 9.52 5.02 9 769  5.20 7
not a health care professional 720 431 7 Gfe 349 215 4 G20 1251  6.59 13 0.047 10.02 5.56 9 0.056
employment status during the
pandemic
I am not working 6.04 448 5 282 228 2 10.60 7.32 9 840 5.88 7
| am working from home 741 3.63 8 0346 365 1.65 4 0.193 1226 546 12.5 0312 991 433 10 0.404
My working hours are flexible 755 444 7 3.64 240 3 1268 6.33 13 1055 6.82 10
| am actively going to work 730 258 7.5 390 1.10 4 13.10 4.23 125 10.00 4.78 9
having systemic disease
requiring follow-up during
pregnancy
yes 700 38 9 973 307 205 a4 9 g7 480 a0 %73 947 496 7 0827
no 6.79 4.7 6 335 2.08 3 11.71  6.56 10 947 565 8
applying to psychiatry in the
past
yes 7.05 3.8 8 0759 338 1.75 4 0786 11.71 6.25 10 0.829 9.00 5.05 9 0.931
no 6.77 4.24 6 330 215 3 11.74 639 12 9.52 5.67 8
a diagnosed psychiatric illness
yes 750 4.8 6 3,50 2.00 3 11.37  6.30 9.5 825 5.5 8
no 6.77 412 7 0625 330 2.08 3 Cos 11.76 637 12 QAR 9.51 5.58 8 DS
Diagnosed with COVID-19
during the pandemic
yes 9.15 5.16 13 0.046 4.08 250 6 0.113 1523 821 22 0.075 1192 591 16 0.087
no 6.52 3.88 6 321 200 3 1127  5.95 10 9.09 544 8
having a relative diagnosed
with COVID-19 during the
pandemic
yes 7.33 4.07 7 B2 344 204 4 220 11.97 6.22 11.5 e 9.95 5.53 9 B
no 5.65 4.02 4 3.03 214 3 11.18 6.66 11 8.21 5.45 7
knowing someone died of
COVID-19 during the pandemic
yes 6.23 4.15 5 0.163 3.13 212 3 1113 649 10.5 9.65 5.97 9
no 733 405 8 347 203 4 0.378 1225 6.20 12.5 0.387 922 518 8 0865
Thinking about receiving
professional mental health
support during the pandemic
yes 944  3.69 10 0.0003 4.44 2.00 5 0.002 1556 6.08 16 0.001 11.88 5.67 13 0.015
no 6.07 3.93 5 299 1.99 3 10.63 6.00 10 8.71 533 8
feeling anxious about
pregnancy due to COVID-19
pandemic
yes 6.87  3.90 7 0.784 340 202 4 0.526 11.84 5.96 12 0.688 948  5.65 8 0-974
no 6.70 472 5 3.07 223 3 1143 737 10 9.27 533 8.5

Note. PCL-5: Posttraumatic Stress Disorder (PTSD) Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition

of pregnancies. In the present study, there was no statistically
significant difference in terms of DASS-21 and PLC-5 scale
scores according to the week of gestation.

Interestingly, the results of the present study showed that
the prevalence of PTSD symptoms was higher among those
who were not health care professionals. In many studies
conducted during the COVID-19 pandemic, in which health
care professionals who were playing an active role in

combating pandemic and at higher risk of being infected
were included, this group were reported to have significantly
higher depression, anxiety and PTSD symptoms compared
to the normal population.?*2¢ The differences in the present
results may be attributed to the fact that the occupational
distribution of the study population is not homogeneous and
that the group mostly consists of those who are not health
care professionals.
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Furthermore, people infected with COVID-19 are exposed to
many stressors and traumatic events, such as hospitalization,
isolation, infection or death of their relatives, besides the
symptoms of the disease. In a cross-sectional study involving
patients who were hospitalized due to COVID-19 infection
and discharged, the prevalence of moderate-to-severe
anxiety, moderate-to-severe depression, and PTSD was
found to be 10.4%, 19% and 12.4%, respectively.?”! Another
study involving 714 individuals who were hospitalized due
to COVID-19 infection reported the prevalence of significant
PTSD symptoms associated with COVID-19 to be 96.2%.28" In
another study involving 307 patients who were hospitalized
due to COVID-19 infection, the authors reported that 18.6%
of the participants exhibited depressive symptoms and
13.4% exhibited anxiety symptoms.’? Compatible with the
literature, we found that anxiety symptoms were higher
in those diagnosed with COVID-19 during the pandemic.
Furthermore, participants who were diagnosed with
COVID-19 during the pandemic and those who had a relative
diagnosed with COVID-19 exhibited the symptoms of re-
experiencing more.

Studies have shown that psychiatric symptoms worsen
in patients with previously known mental disorders.133"
Berthelot et al."® reported that among women who were
pregnant during the COVID-19 pandemic, those with a
previous psychiatric diagnosis exhibited a higher rate of
stress and psychiatric symptoms. In the present study, the
rate of those with a previous psychiatric diagnosis was quite
low (7.1%). The comparison of the scale scores showed that
there was no statistically significant difference between
these participants and those without a known psychiatric
disorder. However; depression, anxiety, stress, and PTSD
symptoms were observed to be higher among women
who thought they needed professional support for mental
health during the pandemic. Given that these individuals
may be more likely to receive a diagnosis when they apply
to a psychiatry outpatient clinic, we can say that this is an
expected finding.

This study has some limitations. First of all, it was designed
as a cross-sectional study and therefore, a cause-effect
analysis could not be performed among study variables.
Other limitations include collecting data with an online
questionnaire using self-report scales and not conducting
a diagnostic clinical interview. On the other hand, the fact
that it is one of the few studies investigating the effects of
the COVID-19 pandemic on the mental health of pregnant
women in Turkey is one of its strengths. Most of the studies on
COVID-19 in pregnancy have focused on the physical effects
of the pandemic on infected mothers and probability of
transmission of the virus from mother to baby. Mental health
problems of pregnant women are just as important as physical
problems and should not be ignored.

CONCLUSION

This study has provided a cross-sectional overview of the
effects of the COVID-19 pandemic on the mental health of
pregnant women. In conclusion, pregnant women diagnosed
with COVID-19 during the pandemic have been observed
to exhibit a higher rate of anxiety symptoms and those who
believe that they need professional support for mental health
during the pandemic show higher rates of depression, anxiety,
and stress symptoms. The prevalence of PTSD symptoms has
been observed to be higher among participants who are
not health care professionals and who believe they need
professional support for mental health during the pandemic.
The negative consequences of COVID-19 pandemic and the
mental disorders it may trigger pose risks for the physical,
cognitive and psychological development of infants as well as
having risks in terms of the general health and functionality
of the mother. Therefore, determining the effects of the
COVID-19 pandemic on the mental health of pregnant women
will be important to put early intervention methods in action
and implement evidence-based practices.
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indeksleri Uzerindeki Etkileri
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Abstract

Aim: This study aimed to compare platelet indices between
late preterm and term newborns, and to analyze their
relationship with perinatal conditions.

Material and Method: Ninety-eight late preterm and 102
term newborns admitted to the neonatal intensive care unit
between 2018 and 2020 were retrospectively evaluated.
Platelet indices including platelet count (PLT), mean platelet
volume (MPV), plateletcrit (PCT), and platelet distribution
width (PDW) were measured in blood samples taken on the
first day of life.

Results: There was no significant difference in the PLT,
MPV, PCT, and PDW values between late preterm and term
newborns. In late preterm newborns, multivariable analysis
showed that maternal hypertension was significantly related
to lower PLT (p=0.001). In term newborns, multivariable
analysis showed that being small for gestational age (SGA),
male sex, and maternal hypertension were significantly
related to lower PLT (p<0.001, p=0.001 and p=0.017,
respectively). In addition, SGA and male sex were related
to lower PCT (p=0.001). In all studied patients, MPV was
significantly different between infants with and without
prolonged rupture of membrane (PROM) (9.8 fL vs. 9.2 fL,
p=0.001).

Conclusion: The obtained results show that various perinatal
features influence the platelet indices in late preterm and
term newborns.

Keywords: Platelet indices, late preterm infants, platelet
count

Oz
Amac¢: Bu calismanin amaci ge¢ preterm yenidoganlar ve

term yenidoganlarda trombosit indekslerini karsilagtirmak ve
perinatal faktorlerle iliskisini incelemektir.

Gere¢ ve Yontem: 2018-2020 vyillari arasinda akademik bir
merkezin Yenidogan Yogun Bakim Unitesine kabul edilen
98 ge¢ preterm ve 102 term yenidogan retrospektif olarak
degerlendirildi. Yasamin ilk gtndnde alinan kan érneklerinde
trombosit sayisi (PLT), ortalama trombosit hacmi (MPV),
plateletkrit (PCT) ve trombosit dagilim genisligi (PDW) dahil
olmak Uzere trombosit indeksleri dlcildd.

Bulgular: Ge¢ premattire ve term yenidoganlar arasinda PLT,
MPV, PCT ve PDW degerleri agisindan anlamli fark yoktu. Geg
prematire yenidoganlarda, ¢ok degiskenli analiz, maternal
hipertansiyonun dusutk PLT ile anlamli sekilde iliskili oldugunu
gosterdi (p=0,001). Term yenidoganlarda, cok degiskenli analiz,
gebelik yasina kiguk (SGA) olmak, erkek cinsiyet ve maternal
hipertansiyonun dustk PLT ile anlamli sekilde iliskili oldugunu
gosterdi (sirastyla p<0,001, p=0,001 ve p=0,017). Ayrica, SGA ve
erkek cinsiyet daha dusdk PCT ile iliskiliydi (p=0,001). Calisilan
tdm hastalarda, MPV, uzamis membran rtptdri (PROM) olan ve
olmayan bebekler arasinda dnemli 6lcide farklydi (9,8 fL ve 9,2
fL, p=0,001).

Sonug: Elde edilen sonuclar, cesitli perinatal 6zelliklerin
gec preterm ve term yenidoganlarin trombosit indekslerini
etkiledigini gostermektedir.

Anahtar Kelimeler: Trombosit indeksleri, ge¢ preterm,
trombosit sayisi
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INTRODUCTION

Platelets have a role in various physiological and pathological
process. The main function of platelets is to provide
hemostasis, and they also have several immunological
functions."3! Platelet indices including total platelet count
(PLT), mean platelet volume (MPV), plateletcrit (PCT),
and platelet distribution width (PDW) are biomarkers of
platelet activation. Platelet production is characterized by
proliferation and differentiation of megakaryocytes with
stimulation of thrombopoietin. Newborns, particularly
preterm newborns have immature platelets. Several studies
have shown that platelet count decreases with gestational
age and birth weight." Previous research has shown that the
risk of thrombocytopenia increases almost 2.5 times in low
birth weight infants.” Besides, MPV, PCT and PDW have been
related to neonatal sepsis and intraventricular hemorrhage.’®”
Among neonates born <32 weeks’ gestation, higher MPV has
been related with mortality.®

Late preterm newborns (LPN), born between 34 and 36 weeks
of gestation, constitute 75% of all preterm births, and they are
the fastest growing preterm group.”? Although generally not
considered to be high risk, late-preterm infants have increased
mortality and morbidity compared to term infants."® A recent
study showed reduced PLT and PCT in LPN compared with term
newborns (TN).'"" However, studies regarding the impact of
perinatal conditions on platelet indices in late preterm and term
newborns are limited. Additionally, some studies have found
that maternal complications including prolonged rupture of
membrane (PROM) and maternal hypertension (HT) can affect
platelet indices.">'¥ In this study, we aimed to analyze the
relationship between perinatal factors and platelet indices at
birth in late preterm and term newborns.

MATERIAL AND METHOD

This study was approved by Hospital Ethics Committee
(No: 2021/0063). Medical records of 1118 newborns
admitted to the neonatal intensive care unit of an academic
center between January 2019 and December 2020 were
retrospectively screened. Of these infants, 98 late preterm and
102 term (born at 37 and 41 weeks of gestation) newborns
were included in the study. Exclusion criteria were congenital
infections, alloimmune thrombocytopenia, major congenital
malformations, metabolic diseases, clinically or laboratory
confirmed early onset sepsis, and infants not tested within 6
hours of birth.

Blood samples were obtained from peripheral veins during
admission. For each patient, PLT, MPV, PCT, and PDW values
were recorded. Patient’s demographics including sex, birth
weight, mode of delivery, Apgar scores at 5 minutes as well
as prenatal factors including maternal HT and PROM were
noted. Gestational age was estimated based on the last
menstrual period and ultrasound in the first trimester. Small
for gestational age (SGA) was defined as birth weight below
the 10th percentile according to Fenton growth charts.

Statistical analysis

Data were analyzed by SPSS version 22 (SPSS Inc., Chicago, IL).
Platelet indices were presented as median and interquartile
range (IQR) as non-normality of distribution and compared by
Mann-Whitney U test. Categorical variables were compared
by Chi-squared test. Correlations between platelet indices
and gestational age, birth weight and 5 minute Apgar scores
were analyzed by using Spearman’s rank test. Variables with
p<0.05 in univariate tests were included in multivariate linear
regression. Significance was set at p<0.05.

RESULTS

The median gestational age was 35.4 (IQR: 35-36.2) weeks
in late preterm and 38.6 (IQR: 37.6-39.3) weeks in term
newborns. Birth weight was 2340.5 (IQR:2020-2765) g and
2840 (IQR: 2595-3325) g in late preterm and term newborns,
respectively.

Table 1 describes the platelet indices in LPN and TN. There
were no significant differences in platelet indices between
LPN and TN. No significant correlation was observed
between gestational age, birth weight and PLT (Figure 1 and
Figure 2).

Table 1. Platelet indices in late preterm and term newborns

Late premature (n=98) Term (n=102)

Median (IQR) Median (IQR) P value
GA (weeks) 35.4 (34.6-36.2) 388(3839.3)  <0.001
BW (grams) 23403 (2020-2765) 2840 (2595-3325)  <0.001
SGA, n (%) 29 (29.6%) 20 (19.6%) 0.101
PLT (x103/uL) 250 (211-326) 2625(225309) 0526
MPV (L) 9.3(8.9:9.7) 9.3 (9-9.6) 0.674
PCT (%) 0.3(02-03) 0.3 (0.2-0.3) 0372
PDW 16.3 (16.1-16.5) 163(16.1-164) 0976

GA, gestational age; BW, birth weight; PLT, platelet count; MPV, mean platelet volume; PCT,
plateletcrit; PDW, platelet distribution width; IQR, median interquartile range, SGA, small for
gestational age.
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Figure 1. Correlation between platelet count and gestational age. R is
Spearman’s correlation coefficient.
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Figure 2. Correlation between platelet count and birth weight. Ris Spearman’s
correlation oefficient.

Table 2 and Table 3, respectively, describes the platelet
indices according to patient’s characteristics in late preterm
and term newborns. In late preterm newborns, infants
of hypertensive mothers showed significantly lower PLT
(208x10%/pL vs. 265x103%/uL, p=0.035) and PCT (0.2% vs. 0.3%,
p=0.047) compared to infants of mothers without HT. Infants
born by cesarean section had a lower PLT (236.5x10%/uL vs.
272.5208x10%/pL, p=0.031). Compared to non-SGA infants,
SGA infants presented lower PLT (203x10%/uL vs. 263x10%/
pL, p=0.030) and PCT (0.2% vs. 0.2%, p=0.033). Multivariate
analysis revealed that Maternal HT was significantly related to
lower PLT (3=-0.336, p=0.001) while no factors related to PCT
and PDW were found.

In term newborns, males presented lower PLT (258x10%/uL
vs. 277x10%/pL, p=0.013) compared to female newborns.
Multivariate analysis showed that being SGA (B=-0.377,
p<0.001), male sex ($=-0.281, p=0.001) and maternal HT
(B=-0.209, p=0.017) were significantly related to lower PLT.
In addition, SGA (3=-0.401, p=0.001) and male sex (3=-0.307,
p=0.001) were associated with lower PCT.

In all studied patients, MPV was significantly different between
infants with and without PROM (9.8 fL vs. 9.2 fL, p=0.001).

DISCUSSION

This study demonstrated that platelet indices did not differ
between late preterm and term newborns. Previous studies
reported that LPN present lower PLT and PCT compared to
TN.UST Alicja et al.'" evaluated platelet parameters of 71 TN
and 58 LPN and found that PLT correlated with gestational
age and birth weight. In our study, there was no correlation
between PLT and gestational age or birth weight. On the
other hand, Rolim et al.'"¥ evaluated hematologic profile
in 2662 newborns including 193 late preterm, and showed
that platelets remained nearly constant during gestation.
These variations can be explained by differences in patient
characteristics and sample size.

The present study demonstrated that various patient’s
characteristics have an impact on platelet indices in late
preterm and term newborns. Term SGA newborns showed
lower PLT and PCT than non-SGA infants, as previously
reported.”! Reduced platelet count indicates the immaturity
of platelet production in SGA newborns.? Thrombopoietin,
the main regulator of platelet production, is produced by
liver. The original location of fetal thrombopoiesis is the

Table 2. Platelet indices according to patients characteristics in late preterm infants.

Factor (n) PLT (x103/pL) MPV (fL) PCT (%) PDW
Median (IQR) Median (IQR) Median (IQR) Median (IQR)
Maternal HT (15) 208 (165-238) 9.6 (8.7-9.8) 0.2 (0.1-0.25) 16.4 (16.2-16.6)
non-maternal HT (83) 265 (222-345) 9.3 (8.9-9.3) 0.3 (0.2-0.3) 16.3 (16.1-16.5)
P=0.035 P=0.790 P=0.047 P=0.451
PROM (23) 239.5 (208-283) 9.75(9-10.5) 0.2 (0.2-0.3) 16.4 (15.9-16.6)
non-PROM (75) 257.5 (217-335.5) 9.2 (8.9-9.6) 0.2 (0.2-0.3) 16.3(16.1-16.5)

P=0.376 P=0.034 P=0.958 P=0.307

Cesarean delivery (66) 236.5 (202-296) 9.4 (8.9-9.7) 0.2 (0.2-0.3) 16.4 (16.1-16.6)
Vaginal delivery (32) 272.5 (236.5-351.5) 9.25 (8.9-9.75) 0.2 (0.2-0.3) 16.2 (16-16.45)
P=0.031 P=0.693 P=0.068 P=0.128
Male (54) 237.5(187.7-293.3) 9.2 (8.8-9.7) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
Female (44) 261.5(219.5-310.7) 9.2 (8.7-9.7) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
P=0.123 P=0.694 P=0.131 P=0.755
SGA (29) 203 (159-221.5) 9 (8.8-9.5) 0.2 (0.1-0.2) 16.2 (16-16.4)
non-SGA (69) 263 (218.5-318.5) 9.2 (8.7-9.7) 0.2 (0.2-0.3) 16.6 (16.5-16.8)
P=0.030 P=0.176 P=0.033 P=0.500
Gestational age r=0.030 r=-0.114 r=0.053 r=-0.198
P=0.776 P=0.264 P=0.603 P=0.092
Birth weight r=0.206 r=-0.120 r=0.219 r=-0.096
P=0.042 P=0.238 P=0.031 P=0.347
5 min Apgar score r=0.123 r=-0.136 r=0.061 r=-0.127
P=0.226 P=0.182 P=0.0.552 P=0.213

PLT, platelet count MPV, mean platelet volume PCT, plateletcrit; PDW, platelet distribution width; IQR, median interquartile range; MH, maternal hypertension; SGA, small for gestational age; PROM, premature
rupture of membranes. Significant correlation between gestational age, birth weight, Apgar scores and platelet indices were analyzed using Spearman’s rank correlation (r).
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Table 3. Platelet indices according to patients characteristics in term infants.

Factor (n) PLT (x103/uL) MPV (fL) PCT (%) PDW
Median (IQR) Median (IQR) Median (IQR) Median (IQR)
Maternal Ht (6) 211 (163-266) 9.3 (8.6-9.9) 0.2 (0.2-0.2) 16.3(161-16.4)
Non-maternal HT (96) 265 (236-313.5) 9.3(9-9.6) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
P=0.011 P=0.928 P=0.037 P=0.874
PROM (7) 283 (231-328) 9.9(9.3-10.3) 0.3 (0.2-0.3) 16.5 (16.2-16.6)
Non-PROM (95) 263 (226.5-299) 9.2 (9-9.6) 0.3 (0.2-0.3) 16.3 (16.1-16.4)
P=0.385 P=0.014 P=0.176 P=0.085
Cesarean delivery (66) 260 (237-299) 9.15 (8.5-9.6) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
Vaginal delivery (36) 286 (243.7-318) 9.05 (8.7-9.3) 0.3 (0.2-0.3) 16.3 (16-16.4)
P=0.167 P=0.577 P=0.313 P=0.358
Male (52) 258 (221-286.5) 9.3 (9-9.75) 0.2 (0.2-0.3) 16.3 (16.1-16.5)
Female (50) 277 (236-332) 9.2 (9-9.6) 0.2 (0.2-0.3) 16.25 (16.1-16.4)
P=0.013 P=0.673 P=0.009 P=0.069
SGA (20) 210.5 (185-247) 9.2 (9-9.5) 0.2 (0.2-0.2) 16.3 (16-16.4)
Non-SGA (82) 278.5(239-317.5) 9.3(9-9.7) 0.3 (0.2-0.3) 16.3(16.1-16.5)
P<0.001 P=0.297 P=0.004 P=0.980
. r=0.134 r=-0.061 r=-0.153 r=-0.002
Gestational age
P=0.180 P=0.540 P=0.112 P=0.984
r=0.170 r=0.064 r=0.170 r=-0.086
Birth weight
P=0.087 P=0.525 P=0.088 P=0.391
) r=0.170 r=-0.076 r=0.143 r=-0.095
5 min Apgar score
P=0.088 P=0.477 P=0.152 P=0.344

PLT, platelet count MPV, mean platelet volume PCT, plateletcrit; PDW, platelet distribution width; IQR, median interquartile range; MH, maternal hypertension; SGA, small for gestational age; PROM, premature
rupture of membranes. Significant correlation between gestational age, birth weight, Apgar scores and platelet indices were analyzed using Spearman’s rank correlation (r). Spearman’s rank correlation (r).

liver and spleen.?" Intrauterine growth restriction disturbs
the development of internal organs as a result of the
redistribution of blood to the brain. Hiett et al.?? reported
that SGA infants had fewer circulating megakaryocytes in cord
blood. Moreover, in present study, infants born to mothers
with hypertension showed lower PLT and PCT. Maternal
hypertension has been reported to be associated with
neonatal thrombocytopenia.l'>?! Although the pathogenesis
of neonatal thrombocytopenia in maternal hypertension is
not well-established, one potential mechanism is that chronic
fetal hypoxia caused by maternal hypertension may impair
megakaryocyte proliferation.?4

This study showed that MPV was high in newborns born
from pregnancies with PROM. Chen et al.* found that MPV
correlates with intrauterine infection in newborns with
combined leukopenia and thrombocytopenia. MPV was also
associated with the development of intracranial hemorrhage,
chronic lung disease and necrotizing enterocolitis in preterm
very low birth weight infants.?®! High MPV and PDW values
were reported in late neonatal sepsis.””? In this study, there
was no case diagnosed with late sepsis.

We also found that term male newborns present lower platelet
values. Though studies on the relationship between sex and
PLT are very limited, a previous study?® reported higher PLT in
females compared to males in full term infants. However, the
mechanism of PLT changes by sex are not clearly established.
Some researchers suggested that males may have a restricted
maturity of thrombopoiesis.'™ Several studies reported
a significant relationship between low Apgar scores and

thrombocytopenia.?3% In a study of preterm infants between
27 and 35 weeks of gestation, Beiner et al.*" found that lower
gestational age, low 5 min Apgar, SGA, and cesarean delivery
were risk factors for neonatal thrombocytopenia. In a murine
model, severe hypoxia was shown to be related to shortened
platelet survival.®? In our study, there was no relationship
between platelet indices and 5 minute Apgar scores. This
might be due to the small number of cases with severe birth
asphyxia in our study population.

This study has certain limitations. Given the retrospective
nature of this study, the timing of blood samples was not
sufficiently standardized which might affect platelet indices.
Additionally, this was a single-center study involving a small
sample size, which limits to generalize available results to
other centers. Also, term infants in our study had various
complications such as hypoglycemia or transient tachypnea of
the newborns. The blood samples should have been collected
from healthy term infants for comparison of platelet indices
between late preterm and term newborns.

CONCLUSION

The present study shows that several perinatal conditions
influence the platelet indices in late preterm and term
newborns. Particularly, SGA, maternal hypertension, and
male sex were related to reduced PLT and PCT. Moreover,
MPV was found to be associated with PROM. Thus, it is
important to evaluate platelet parameters in newborns with
different perinatal factors since these neonates might have
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impaired platelet parameters which could lead to hemostatic
disorders and infectious diseases. Further studies regarding
the consequences of late prematurity and perinatal factors on
platelet indices are required.
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Abstract

Purpose: Since neuronavigation assisted intracerebral biopsy is
an often-used method in deeper and smaller lesions, it may cause
radiological and neurological complications in patients. Also, since
it is @ minimally invasive method, tissue sampling is limited, and a
definite histopathological diagnosis may not be possible for every
biopsy. In this study, we aimed to examine how NNAB results is
affected by the lesion's localization and size.

Material and Method: The files of 41 patients who underwent
neuronavigation assisted intracerebral tissue biopsy between
2016 and May 2021 were reviewed retrospectively. Patients who
underwent biopsy with frameless neuronavigation were included
in the study. The determined parameters were evaluated according
to the localization of the lesions, presence in the eloquent area, and
lesion size.

Results: 20 (63.41%) lesions out of 41 patients included in the
study were localized in the eloquent area, while the lesions of 15
(36.58%) were outside the eloquent area. The mean lesion size was
34%27.76 mm. The tissue samples of 38 (92.68%) patients received
a diagnosis. Postoperative control CT scans showed radiological
complications in 4 (9.75%) patients. Three (7.31%) patients had
postoperative neurological complications. No biopsy-related
mortality was observed.

Conclusion: Adequate planning and examination of radiological
images by both the radiologist and the surgeon before surgery
reduce the risk of radiological and neurological complications
caused by the lesion's small size and eloquent area localization.
Biopsy of the target tissue from more than one quadrant provides
sufficient tissue for histopathological diagnosis and helps to make
a more accurate diagnosis.

Keywords: Biopsy, frameless, intracerebral, neuronavigation

Oz

Amag: Noéronavigasyon ile intraserebral biyopsi siklikla daha derindeki
ve ufak boyuttaki lezyonlarda kullanilan bir yéntem oldugu icin
hastalarda radyolojik ve nérolojik komplikasyonlar olusturabilmektedir.
Ayrica minimal invaziv bir yontem oldugu icin kisith doku ornegi
alinabilir ve buna bagl histopatolojik tani koyulmayabilir. Biz de bu
calismayla ndronavigasyon ile intraserebral biyopsi sonuglarimizin
lezyon lokalizasyonuna ve boyutuna baglh ne kadar etkilendigini
ortaya koymaya calistik.

Gereg ve Yontem: 2016 ve Mayis 2021 yillari arasinda bu yontem
ile opere edilmis 41 hastanin dosyalari retrospektif olarak incelendi.
Galismaya cercevesiz néronavigasyon ile biyopsi alinan hastalar dahil
edildi. Belirlenen parametreler lezyonlarin yerine, hassas bdlgede olup
olmamasina ve boyutlarina gore degerlendirildi.

Bulgular: Calismaya dahil edilen 41 hastanin 26 (%63,41)" sinin
lezyonu hassas bolge, 15 (%36,58)' nin lezyonu ise hassas bolge disi
yerlesimliydi. Lezyon boyutlari ortalama 34x27,76 mm idi. 38 (992,68)
hastanin doku orneklerine tani koyulabildigi tesbit edildi. Operasyon
sonras! ¢ekilen kontrol BT lerde 4 (%9,75) hastada radyolojik olarak
komplikasyon goruldd. 3 (%7,31) hastada ise operasyon sonrasi
norolojik  komplikasyon mevcuttu. Cerrahiye bagli mortaliteye
rastlanmadi.

Sonug: Cerrahi 6ncesi iyi planlama ve radyolojik gérinttlerin hem
radyolog hem de cerrah tarafindan iyi incelenmesi lezyonun hassas
bolgede ve kii¢tik boyutta olmasinin getirdigi radyolojik ve nérolojik
komplikasyon riskini azaltmaktadir. Hedef dokudan birden fazla
kadrandan biyopsi alinmasi histopatolojik tani icin yeterli doku elde
edilmesini saglar ve dogru tani koyulmasina ¢ok daha fazla yardimci
olur.

Anahtar Kelimeler: Biyopsi, cercevesiz, intraserebral, néronavigasyon
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INTRODUCTION

Neuronavigation assisted biopsy (NNAB) is a minimally
invasive method that has been used more frequently with the
development of technology for cerebral lesions that cannot
be operated on with open surgery or that do not require
surgery but need tissue diagnosis.! Excision with craniotomy
is very convenient in patients with a deep-localized lesion,
lesions located in more eloquent areas, small lesions, and/
or high comorbidities. Besides, it helps to obtain accurate
tissue diagnosis of diseases with challenging diagnosis and
whose primary treatment is not surgical, such as primary
central system lymphoma or neurodegenerative diseases. In
particular, NNAB procedures performed without a stereotaxy
frame have become highly preferred due to the patient's
comfort and less complication risk.?

Through this method, it is imperative to take a sufficient
amount of tissue sample from the right place without harming
the patient. Although special magnetic resonance imaging
(MRI) is used for this purpose and pre-intervention plans are
made, neurological and/or radiological complications may
develop due to the small lesion sizes and lesion localization
such as the motor cortex, basal ganglia, thalamus, or corpus
callosum.®! Also, inadequate or inaccurate pathological results
may occur.

To the best of our knowledge, we did not find such a detailed
study about frameless NNAB, especially based on the location
and size of the lesion. In this study, we examined how the
success of NNAB procedures performed in our clinic is affected
by the localization and size of the lesion.

MATERIAL AND METHOD

The study was carried out with the permission of Selcuk
University Rectorate Local Ethics Committee (Date: 09.06.2021,
Decisionno:2021/35). All procedures were performed adhered
to the ethical rules and the Helsinki Declaration of Principles.

The files of 41 patients who underwent neuronavigation
assisted intracerebral biopsy in our clinic between 2016
and May 2021 were reviewed retrospectively. Patients who
underwent NNAB without stereotaxy frame were included
in the study. The gender, age, pre-operative presence of
neurodeficiency, anatomical localization, and size of the
intracerebral lesion/lesions were evaluated. The anatomical
localization of the lesions was divided into two groups as
the eloquent area or not the eloquent area. Deeply located
lesions, such as the motor cortex, basal ganglia, internal-
external capsule, thalamus, caudate nucleus, corpus callosum,
and Wernicke-Broca that are likely to cause neurodeficiency
in the patient, were defined as eloquent areas (Figure
1). Also, whether the lesions were multiple, whether the
primary of the lesion was known or not, the reported MR
spectroscopy results before the operation, and the pathology
reports of the tissue samples were examined. Postoperative
computed tomography (CT) scans were performed to

determine whether there were radiological complications
and how much the cystic contents of cystic lesions could be
evacuated. Additionally, it was determined by examining
the neurological examinations after the operation whether
there were neurological complications related to the
procedure. The presence of any wound complication was also
examined. Patients' postoperative length of hospitalization in
Neurosurgery Clinic and in the hospital was also determined.

Figure 1. (A) Hyperintense lesion in the right basal nucleus on contrast-
enhanced T1 sequence axial MRI, (B) coronal MR, (C) sagittal MRI, (D) The area
of the biopsy taken from the lesion in the postoperative early control cranial
CT (red arrow), (E) Visualization of the entry point and burr hole plaque in the
bone section of postoperative early control cranial CT (yellow arrow)

Surgical Technique

Standard procedure was used for each patient. Appropriate
images were selected after the navigation compatible MRI
taken the evening before the operation of the patients and
were loaded into the neuronavigation device. Planning was
done by selecting the entry point and the target point in a
way that the lesion could be reached in the shortest possible
way without causing any complication to the patient on the
device’s computer. During the planning, special attention
was paid to the absence of intracerebral vascular structures
in the trace reaching the target. Under general anesthesia,
the patients' heads were fixated by a 3-pin spiked Mayfield
to prevent disruption in navigation planning. The patients
were given the appropriate position. Image matching was
performed with the neuronavigation device.

The operation area of the patients was shaved, and the lesion
was marked in this area. Patients were not administered
any anti-cerebral edema medication during the surgical
procedure. A linear incision of approximately 3 cm was made
by centering the lesion. After reaching the bone tissue, the
lesion location was confirmed by neuronavigation, and one
burr hole was opened to this area with the help of an electric
motor. After the dura was opened in the form of an envelope,
the biopsy arm was fixed to minimize the margins of error
indicated by the navigation device. The biopsy needle length
was adjusted according to the distance to the lesion indicated
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by the neuronavigation device, and the biopsy needle was
introduced through the cannula. Tissue samples were taken
from 4 quadrants of the lesion and were sent to pathology for
histopathological examination. While removing the cannula
and biopsy needle, attention was paid to the presence of
blood at the ends regarding the risk of hemorrhage. The
opened dura was sutured if possible. In all cases, a hemostatic
sponge was placed on this area. The bone powder obtained
during the opening of the burr hole was filled in this area,
and the round bone plate was fixed in the bur hole area.
Galea was unconditionally sutured (Figure 2). The patients
were extubated in the operating room and taken to the
Neurosurgery Intensive Care Unit.

Figure 2. (A) Targeting and trajectory of the lesion on the monitor of the
peroperative neuronavigation device, (B) Fixation of the biopsy arm by
targeting the lesion, (C) Taking a biopsy with a biopsy needle, (D) Tissue
sample taken at the tip of the biopsy needle, (E) Quantity of tissue samples
from 4 quadrants, (F) Closure of the burr hole with a plaque after the
completion of the biopsy

Statistical Analysis

Statistical analyzes were performed using SPSS version
18.0. The Chi-square test was used to compare categorical
measurements. Fisher's Exact test result was interpreted in the
presence of a cell with less than 5 in frequency in 2x2 tables in
the chi-square test. Likelihood Ratio statistic was interpreted
if there was no 2x2 table and less than five frequencies. The
Mann-Whitney U test was used for comparisons with the
pathology results since the variables of age, lesion size, and
length of stay in the hospital were quantitative data.

RESULTS

The mean age of 41 patients included in the study was 57.31
(minimum 11, highest 78) years. Twenty-five patients (60.97%)
were female, and 16 were male (39.02%). Preoperatively,
22 (53.65%) patients had low Glasgow Coma Score (GCS)
and/or neurodeficiency. Intracerebral lesions were multiple
localized in 10 (24.39%) patients. Lesion biopsy localizations
were as follows; corpus callosum localization in 7 (17.07%),
right basal ganglia in 4 (9.75%), left basal ganglia in 1
(2.43%), the right caudate nucleus in 2 (4.87%), left caudate
nucleus in 1 (2.43%), right thalamus in 5 (12.19%), and left

thalamus in 3 (7.31%). Also, lesion biopsies were taken from
right frontal in 3 (7.31%) patients, left frontal in 6 (14.63%)
patients, right parietal in 3 (7.31%) patients, left parietal 1
(2.43%) patient, left occipital in 2 (4.87%) patients, the right
temporooccipital in 1 (2.43%) patient, and left temporal in
2 (4.87%) patients. 26 (63.41%) of these lesions were in the
eloquent area, and 15 (36.58%) were outside the eloquent
area. When the cerebral region of the lesion and whether the
tissue samples were histopathologically diagnosed or not, no
statistically significant relationship was found between two of
them (p>0.05) (Table 1). When we examine the relationship
according to the presence of the lesion in the eloquent area or
outside of the eloquent area and whether the tissue samples
were histopathologically diagnosed or not, no significant
relationship was found statistically again (p>0.05) (Table 2).

Table 1. The statistical relationship between the location of lesions that

have been biopsied and whether these lesions have a pathological
diagnosis

Pathological
Diagnosis Total
No Yes
n 0 7 7
Corpus Callosum
% 0.0% 100.0% 100.0%
n 0 4 4
Right Basal Nucleus
% 0.0% 100.0% 100.0%
n 1 2 3
Right Frontal Lobe
% 33.3% 66.7% 100.0%
n 0 2 2
Right Caudat Nucleus
% 0.0% 100.0%  100.0%
n 0 2 2
Right Occipital Lobe
% 0.0% 100.0%  100.0%
n 1 2 3
Right Parietal Lobe
% 33.3% 66.7% 100.0%
n 0 5 5
Right Thalamus
lesion % 0.0% 100.0%  100.0%
location n 0 1 1
Right Temporooccipital
% 0.0% 100.0%  100.0%
n 0 1 1
Left Basal Nucleus
% 0.0% 100.0% 100.0%
n 0 6 6
Left Frontal Lobe
% 0.0% 100.0% 100.0%
n 0 1 1
Left Caudat Nucleus
% 0.0% 100.0% 100.0%
n 0 1 1
Left Parietal Lobe
% 0.0% 100.0% 100.0%
n 0 3 3
Left Thalamus
% 0.0% 100.0%  100.0%
n 1 1 2
Left Temporal Lobe
% 50.0% 50.0% 100.0%
n 3 38 41
Total
% 7.3% 92.7% 100.0%

Likelihood Ratio=11.054 p=0.606
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Table 2. Statistical relationship between the presence of lesions in the

sensitive area and whether these lesions can have pathological diagnosis

Pathological Diagnosis

Total
No Yes
n 1 14 15
No
Eloquent % 6.7% 93.3% 100.0%
Region n 2 24 26
Yes
% 7.7% 92.3% 100.0%
n 3 38 41
Total
% 7.3% 92.7% 100.0%

Fisher's Exact Test p=1.000

The mean lesion size was 34x27.76 mm. There was no
statistically significant difference between the size of the
lesions and the adequacy of the amount of tissue sample for
histopathological diagnosis. (p>0.05) (Table 3). The primary
diagnosis of 3 (7.31%) patients was lung cancer; the rest
of the patients were undiagnosed. When the results of MR
spectroscopy taken before the operation were examined, it
was found that the preliminary diagnosis of 11 (29.72%) lesions
was undecided (3 grade 3 glial masses, 2 grade 2 glial masses, 2
lymphomas, 3 metastases, 1 vasculitis), and the diagnosis of 26
(70.27%) lesions was sure (17 glioblastoma multiforme (GBM),
4 metastases, 2 lymphomas, 1 grade 2 glial masses, 1 abscess,
1 demyelinating disease). It was determined that 4 patients
did not undergo MR spectroscopy before the operation.
When the pathology results were examined, it was seen that
the tissue diagnosis of 3 (7.31%) patients was uncertain (2
necrotic tissue, 1 insufficient sample), tissue samples taken
by NNAB of 38 (92.68%) patients were found to be able to
diagnose (19 GBM, 2 grade 2 glial masses, 6 lymphomas, 3
grade 3 glial masses, 4 metastases, 2 demyelinating diseases,
2 abscesses). When the diagnoses of the patients who had
both MR spectroscopy and pathology results were compared,
the radiological and pathological diagnoses of 27 (72.9%)
patients were compatible with each other. The lesions of 8
(19.51%) patients were cystic. It was determined that the
cystic lesions of 6 (75%) patients were evacuated grossly by
the NNAB procedure. CT scans taken in the first 24 hours
after the operation revealed radiological complications in 4
(9.75%) patients (2 site hematoma, 1 ventricular hemorrhage,
1 trace hematoma). No relationship was found between the
radiological complications after the operation and the location
of the lesion and whether it was in the eloquent area or not
(p>0.05) (Table 4, Table 5). In the postoperative neurological
examinations of the patients, neurodeficiency was detected
in 3 (7.31%) patients; permanent in 1 patient and temporary
in 2 patients. No significant relationship was found between
the neurological complications after the operation and the
location of the lesion and whether it was in the eloquent
area or not (p>0.05) (Table 4, Table 5). Of the three patients
with neurological deficit, 2 (66%) patients had radiological
complications. Besides, it was statistically shown that the
size of the lesion was not associated with the development
of neurologic and radiological complications after the
operation (Table 3). No procedure-related mortality was

detected in the patients included in the study. Postoperative
wound complications were detected in 2 (4.87%) patients, 1
of whom was cerebrospinal fluid (CSF) leakage, and the other
was local wound infection. It was observed that these wound
problems were resolved with simple interventions. The mean
postoperative length of hospital stay of the patients was 9.91
days. There was a significant difference between the length
of hospital stay of the patients and the length of stay in the
Neurosurgery Clinic since approximately 56% of the patients
included in the study were consulted from other clinics and
were taken over from these clinics before the procedure
and transferred back to these clinics after the procedure.
Considering the length of hospital stay due to the NNAB
procedure, it would be more accurate to evaluate the length
of stay in the Neurosurgery Clinic (Table 6). This period was
an average of 4.39 days. No statistically significant difference
was found when the length of stay in Neurosurgery Clinic
was compared according to whether the lesion was in the
eloquent area or the size of the lesion (p>0.05).

Table 3. Statistical relationship between size of biopsy lesions and

presence of postoperative radiological complication, postoperative
neurological complication and pathological diagnosis

Mann-
Lesion Size (mm?) n Mean Median Whitney Test
(p)
Postoperative Radiological No 37 806 450 0629
Complication Yes 4 188 875 ’
Postoperative Neurological No 38 928 497 0.920
Compliacation Yes 3 704 420 :
i i X No 3 454 497
Pathological Diagnosis 0.652
Yes 38 947 437

Table 5. The statistical relationship between the presence of lesions in the

sensitive area and whether postoperative radiological complication and
postoperative neurological complication

Postoperative

Postoperative

Radiological Neurological
Complication  Total  Complication  Total
No Yes No Yes
N n 14 1 15 15 0 15
o
Eloquent % 933% 6.7% 100.0% 100.0% 0.0% 100.0%
Region ves " 23 3 26 23 3 26
es
% 885% 11.5% 100.0% 885% 11.5% 100.0%
n 37 4 41 38 3 41
Total
% 902% 9.8% 100.0% 92.7% 7.3% 100.0%
Fisher’s Exact Test Fisher’s Exact Test
p=1.000 p=0.287

Table 6. The statistical relationship between the presence of lesions in

the eloquent area and stay in neurosurgery clinic, lesion size and stay in
neurosurgery clinic.

Stay in Neurosurgery  Fisher's
Clinic (Day) Exact Test
n:15
No 3G 433
Eloquent 0: 56.
Region %6 p>0.05
Yes 4.41
%: 63.5
Lesion Mean Size N<911mm? e p>0.05
(mm?) n>911mm? ’
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Table 4. The statistical relationship between the location of lesions that have been biopsied and whether postoperative radiological complication and

postoperative neurological complication

Postoperative Radiological

Postoperative Neurological

Complication Total Complicaiton Total
No Yes No Yes
n 6 1 7 7 0 7
Corpus Callosum
% 85.7% 14.3% 100.0% 100.0% 0.0% 100.0%
. n 3 1 4 3 1 4
Right Basal Nucleus
% 75.0% 25.0% 100.0% 75.0% 25.0% 100.0%
. n 3 0 3 3 0 3
Right Frontal Lobe
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
i n 2 0 2 2 0 2
Right Caudat Nucleus
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
. - n 2 0 2 2 0 2
Right Occipital Lobe
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
. X n 3 0 3 3 0 3
Right Parietal Lobe
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
. n 4 1 5 5 0 5
Right Thalamus
X . % 80.0% 20.0% 100.0% 100.0% 0.0% 100.0%
Lesion Location
. . 1 0 1 1 0 1
Right Temporooccipital
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
n 1 0 1 1 0 1
Left Basal Nucleus
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
n 6 0 6 6 0 6
Left Frontal Lobe
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
n 1 0 1 1 0 1
Left Caudat Nucleus
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
. n 1 0 1 1 0 1
Left Parietal Lobe
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
n 2 1 3 1 2 3
Left Thalamus
% 66.7% 33.3% 100.0% 33.3% 66.7% 100.0%
n 2 0 2 2 0 2
Left Temporal Lobe
% 100.0% 0.0% 100.0% 100.0% 0.0% 100.0%
n 37 4 41 38 3 41
Total
% 90.2% 9.8% 100.0% 92.7% 7.3% 100%
Likelihood Ratio Value=7.151 p= 0.894 Likelihood Ratio Value=13.147 p=0.437
DISCUSSION Especially in the biopsy of lesions located in eloquent areas,

The most important criteria that distinguishes NNAB from
surgery performed by craniotomy is to obtain sufficient
tissue samples from lesions in deep-seated, small-sized, and
so-called eloquent areas. Also, it does not cause additional
morbidity or mortality in patients with high comorbidity/
comortality. Although the use of this method has increased
considerably in these respects, morbidity rates vary between
1.3% and 27.8%, and mortality rates vary between 0.7%
and 3.9%.2% In our study, there was no mortality related
to the biopsy procedure, and the morbidity rate was
7.1%. Although our morbidity rates were not statistically
significant according to the location of the lesions and their
presence in the eloquent area, they were lower than most
of those reported in the literature.? Since more than half
of the patients included in the study [22 (53.65%) patients]
had pre-operative neurodeficiency and 63.41% of the biopsy
taken lesions were in the eloquent area, we believe that it is
important that our morbidity remains at 7.1%.

the possibility of morbidity increases as the size of the lesion
decreases.” In our study, it was found that postoperative
neurological complications developed in 2 (13.3%) out of 15
patients, especially with lesions of 20x20 mm or smaller. This
rate is above our general morbidity rate. The lesion of 1 of these
patients was located in the basal nuclei, while the other was
located in the thalamus. In more than 90% of the studies in
the literature, the sizes of the lesions that were biopsied were
over 1 cm, which is also consistent with our study.? However,
contrary to our study, there are also studies stating that biopsies
performed using a framed head may be more efficient and safe
since the lesion size is small.*” This also applies to the deeply
located lesions and lesions in eloquent areas.*# However,
the advantages of the two methods over each other are not
clear in the literature due to the fact that the results of the
frameless method in recent studies are as good as the frame-
based method results and that the frame-based method
has disadvantages for patient comfort, difficulty in imaging,
prolonging the surgical time, and the risk of infection.[21%
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Radiological complications canalso be seenin patients without
postoperative neurologic complications. As a radiological
complication, hemorrhage in the biopsy trace or bleeding into
the biopsy taken lesion can be seen (Figure 3)."" Although
these bleedings do not increase most of the time, they can
lead to dramatic results such as hematoma needing discharge
by craniotomy, neurodeficiency, and even death.!" Therefore,
control cranial CT is performed in the first 3 hours after biopsy
in our clinic for early diagnosis, follow-up, and treatment. In
this study, we detected hematoma in 4 (9.75%) patients after
the process. However, 2 of them (1 intralesional hematoma,
1 contusion on trace line) had neurological complications.
None of these patients required reoperation since there was
no increase in hematoma and neurodeficiency in the follow-
up CT scans. Special attention should be paid to biopsy
targeting and the absence of vascular formation in the trace
to be passed, apart from considering the use of anticoagulant
or antiaggregant in patients to prevent such bleeding. Hence,
it is necessary to examine the MR images adequately while
making the plan. Also, the nature of the lesion from which
the biopsy was taken should be considered.”? The MRI must
be taken before the surgery should be interpreted correctly
in this respect. In lesions of unknown primary, accurately
interpreted radiological examinations can give clues to the
surgeon whether the lesion is bleeding or not.

Figure 3. (A) The appearance of the lesions as hyperintense in contrast-
enhanced T1 axial MRI, (B) Hematoma appearance in the biopsy area in
postoperative early control cranial CT.

In our study, the harmony between the preliminary diagnosis
stated in MRI spectroscopy and the histopathological diagnosis
after the biopsy was approximately 73%. In order to make
the correct tissue diagnosis, it is necessary to take sufficient
tissue samples from the right part of the lesion. Accurate
histopathological diagnosis of the lesion and accurate grading
of neuroglial masses is vital for patients to receive valid
oncological treatment."? However, the amount of tissue samples
that can be taken with the NNAB method is very limited due to
the thinness of the biopsy needle (Figure 2).

Therefore, if the biopsy is not taken from the targeted lesion
are with sufficient quantity, tissue samples can be taken
from the cerebral tissue, necrotic part, or areas where the
mass grade is low. To prevent this, tissue samples should be

taken from different quadrants of the target point (Figure 2).
However, there are not enough deterministic studies on this
subject in the literature.” Our practice is to take a biopsy by
rotating the biopsy needle 360 degrees in 4 quadrants. This
situation brought the success of histopathological diagnosis
with a rate of 92.68% (Figure 1). Although there are different
statements about this rate in the literature, the highest rates
vary between 84% and 100%.2'” We think that the correct
interpretation of current MR images by the neuroradiologist
is important to increase the accurate histopathological
tissue diagnosis. It is also very useful to define the highest
graded part of the lesion to the surgical team and plan the
biopsy target accordingly. Besides, a plan can be made by
determining the target in more than one way from a single
burr hole to increase the histopathological accuracy of
the biopsy. However, it should not be forgotten that each
additional intervention to the cerebral tissue increases the
risk of complications.!?

The cerebral tissue in which the lesion is located and the
size of the lesion are also important for the accuracy of
histopathological diagnosis.'” When the lesion is located in
the eloquent area and/or is small in size, the complication risk
increases; therefore, sampling from more than one quadrant
can be avoided.>'? Also, the deeper the lesion and the farther
from the cortical area, the greater the amount of cerebral
tissue to be passed. Besides, the inconsistency of the cortical
anatomy, which corresponds to the entry point in the shortest
route plan to reach the lesion, may cause the location of the
cortical entry point to be changed and increase the distance
to the target. In this respect, some centers perform the biopsy
planning on functional MR images to protect the more
functional areas of the brain.®

Also, depending on the patient’s brain tissue structure
(atrophicity, large cisterna, etc.), the ventricle, and important
vascular structures close to the lesion, there may be shifts
in different directions from the targeted area on the lesion.
In our study, 2 (66.6%) lesions out of the three patients
who could not get a histopathological diagnosis were in an
eloquent area and deeply located. Besides, the mean size of
lesions that could not be diagnosed histopathologically (454
mm?) was smaller than the mean sizes of all lesions in the
study (911 mm?).

Obtaining sufficient tissue samples with NNAB can be
challenging when the solid part of the lesion is too small,
and the lesion is dominantly cystic. The cystic part was more
common in the lesions of 8 patients in our study. 2 (66.6%)
out of the three lesions that could not be diagnosed due to
insufficient tissue samples had cystic structure. One of these
lesions was in the eloquent area, and the other was not. Also,
2 of these lesions did not have an apparent solid component.
Hence, if the cystic content aspirated by the NNAB method is
not histopathologically diagnostic, it may unfortunately also
be a disadvantage. However, we have experienced that cystic
contents could be drained totally with the NNAB method; 6
(75%) of the cystic lesions in our study were almost totally
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drained in the early control CT scans taken after the operation.
The lack of studies in the literature on the approach to cystic
lesions with the NNAB method is also noteworthy.

In multiple lesions, having more options to obtain sufficient
tissue and reaching the target without any problems is an
advantage. The lesion should be chosen according to its
proximity to the cortex, distance from important structures
in the cerebral tissue. Also the largest lesion or the lesion
with the most suitable nature for accurate diagnosis should
be preferred if possible.'*' In our study, the mean size of
the multiple lesions was 963.8 mm?, which was close to the
overall mean size of all lesions. Therefore, biopsy tissues taken
from this group were sufficient in quantity, and pathological
diagnoses could be made in all of them. In addition, there
was only one patient (10%) with multiple lesions who had
postoperative radiological and/or neurological complications.
The lesion that could not be diagnosed due to insufficient
tissue sample was not present in this group.

Although there is not enough data in the literature, the mean
length of hospital stay of the patients who underwent the
NNAB method included in our study was 4.39 days, which was
significantly below the mean existing data.'” This indicates
that the procedure-related morbidity is low. Despite the
multiplicity of lesions located in the eloquent area from which
the biopsy was taken, the average length of hospital stay in
our study makes the procedure's minimal invasiveness even
more significant.

The results of our study include many important details
that will lead to other studies related to the NNAB method.
However, no statistically significant difference was found
due to insufficient sample size in most of the parameters.
According to our literature review, that this situation was also
experienced in other trials.!

CONCLUSION

Although many factors affect the success of neuronavigation
and intracerebral biopsy, the lesion's location, adjacency,
and the size of the lesion are also important, as supported
by the numerical data results of our study. Good planning
before surgery and a detailed examination of radiological
images by both the radiologist and the surgeon reduces the
risk of radiological and neurological complications caused
by the lesion's small size and eloquent localization. Through
frameless NNAB, it is possible to achieve the same success
as frame-based NNAB without causing additional morbidity
and mortality. As in our study, a biopsy of the target tissue
from more than one quadrant provides sufficient tissue
for histopathological diagnosis and helps to make a more
accurate diagnosis. With this method, it is also possible to
drain cystic lesions significantly regardless of their location
and size.
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Abstract

Aim: After the first case in Wuhan, China in late 2019, COVID-19
quickly spread and affected the whole world. While it had been
recommended to postpone healthcare services for non-emergency
cases, several studies showed that many emergency cases were
decreased as well. In this study, we aimed to investigate whether
the trends in visits to the emergency department (ED) were altered
during the COVID period.

Material and Method: We evaluated the ED visits between July 1,
2019 and June 30, 2020 due to transport injuries, falls, interpersonal
violence and self-harm using International Classification of
Diseases, 10th revision codes. Pre-COVID period was defined as
July 2019-Mar 2020 and COVID period was defined as April-June
2020. To show whether there was a significant change between
pre-COVID and COVID periods (monthly), we used piecewise
regression analyses.

Results: In total, there were 14,958 ED visits due to transport
injuries, falls, interpersonal violence and self-harm during the
study period. Piecewise regression analysis revealed that ED visits
for transport injury (p=0.028), falls (p=0.006) and interpersonal
violence (p=0.007) significantly decreased, whereas, there was
a significant increase in visits for self-harm (p<0.001) in COVID
period, when compared with pre-COVID period.

Conclusion: This is the first study showing that the number of
ED visits for transport injury, falls and interpersonal violence
were decreased and those for self-harm were increased during
the COVID-19 pandemic. A maximum effort should be made
by authorities to understand the reason behind these trends,
particularly for self-harm behaviors.

Keywords: COVID-19, wounds and injuries, accidental falls,
violence, self-injurious behavior, traffic accidents

0z

Amag: 2019'un sonlarinda Cin'in Wuhan kentinde yasanan ilk vakanin
ardindan COVID-19 hizla yayildi ve tim dinyay etkiledi. Acil olmayan
vakalar icin saglik hizmetlerinin ertelenmesi 6nerilmis olsa da, birkac
calismada bir¢ok acil vakanin da azaldigi gosterilmistir. Bu calismada,
travma kaynakli acil servis basvurularinin COVID-19 pandemisi
sirasindaki degisimini aragtirmayr amagladik.

Gereg ve Yontem: ICD-10 kodlari kullanilarak 1 Temmuz 2019 - 30
Haziran 2020 tarihleri arasinda trafik kazasi, diisme, darp ve &zkiyim
nedeniyle acil servis basvuran hastalar belirlendi. COVID oncesi
donem Temmuz 2019-Mart 2020, COVID dénemi ise Nisan-Haziran
2020 olarak tanimlandi. COVID éncesi ve COVID donemleri arasindaki
degisimin degerlendirilmesi icin parcali regresyon analizleri kullanildi.

Bulgular: Calisma doneminde trafik kazasi, disme, darp ve 6zkiyim
nedeniyle toplam 14.958 acil servis basvurusu yapilmisti. COVID
doneminde, COVID 6ncesi doneme kiyasla trafik kazasi (p=0,028),
disme (p=0,006) ve darp (p=0,007) sebebiyle yapilan acil servis
basvurularinda anlamliazalma, 8zkiyim sebebiyle yapilan basvurularda
ise anlamli artma oldugu gordldi (p<0,001).

Sonug: COVID-19 salgini sirasinda trafik kazasi, dusme ve darp
nedeniyle yapilan acil servis basvurularinin azaldigi, 6zkiyim nedeniyle
yapilan basvurularin ise arttigi gorilmektedir. Bagvuru sikliklarindaki
bu degisimlerin arkasindaki nedenlerin anlasiimasi i¢in azami caba
gosterilmelidir.
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INTRODUCTION

After the first case in Wuhan, China in late 2019, COVID-19
quickly spread and affected the whole world. By the end of
August 2020, almost 25 million cases and 800,000 deaths
were reported worldwide.! Under these circumstances,
Center for Disease Control (CDC) have recommended
postponing healthcare services for non-emergency cases
in an attempt to prevent new cases and to compensate the
increasing workload of healthcare professionals.? In the
meantime, governments around the world had implemented
measures such as stay-at-home orders, postponing all kinds
of scientific, cultural and artistic activities and shutting down
the entertainment facilities to prevent the spread of the
pandemic.

Scientific reports have confirmed that hospital admissions
due to non-COVID related reasons were significantly
decreased upon these implementations. A recently
published article from the United States showed that visits
to emergency departments (ED) were decreased in the first
months of the COVID-19 pandemic.”! Several other studies
reported a decline in admissions and hospitalizations due to
acute myocardial infraction.”” Another study utilizing public
vehicle collision data showed that the number of vehicle
related injuries were decreased.® These trends suggest that
the number of admissions to ED due to trauma might also
have been decreased. Recent studies showed that the trends
in trauma related hospital admissions during the COVID-19
pandemic were decreased.'®

In this study, we aimed to investigate the trends in trauma-
related visits to ED during the COVID-19 era. Furthermore,
we sought to evaluate whether the hospitalization rates of
these patients were altered.

MATERIAL AND METHOD

Study design and patient selection

The data for this retrospective observational study were
obtained from electronic health records at Ankara City
Hospital, a medical institution with the highest bed capacity
(3,704 beds) in Europe. The study reports were prepared
according to the STROBE guidelines."! The study was
approved by the Local Ethics Committee (Approval No:
E1/1076/2020).

We evaluated the ED visits between July 1, 2019 and June
30, 2020 due to transport injuries, falls, interpersonal
violence and self-harm, as these external causes account for
one of the most frequent causes of deaths in Turkey.'? The
International Classification of Diseases, 10" revision (ICD-10)
codes were used to separate admissions into their respective
groups. The ICD-10 codes were derived with respect to
Global Burden of Disease Study 2013.® Such that, codes
V00-V86.99, V87.2, V87.3, V88.2, V88.3, V91-V91.9, V93-V98.8
and Z04.1 were categorized as “transport injuries’, W00-W19.9
as “falls”, “X85-Y08.9, Y87.1, Y87.2, Z04.4-Z04.5, W50, W51" as

“interpersonal violence” and X60-X84.9 as “self-harm”. We
investigated the number of ED visits for these predefined
categories on a monthly basis. Monthly rates of hospitalization
were also analyzed for each category to evaluate the potential
impact of aforesaid measures on clinical practice. In-hospital
mortality were derived from electronic health records and
presented for each predefined category.

Study Periods

The study period was designed as one year, starting from
July 1, 2019 (the start date of full-capacity work in ED at our
hospital) to June 30, 2020.

The first confirmed COVID-19 case in Turkey was announced
on March 11, 2020 and a national stay-at-home order was
declared for persons over 65 years of age on March 21,
2020. These measures were expanded on April 3, 2020.0'%
In addition, several other national precautions including
cancellation of large-scale social activities had also been
implemented by the end of March 2020. As of June, these
measures had been gradually reduced, signaling the
beginning of normalization period in Turkey.'! For these
reasons, in this study, “pre-COVID period” was defined as
July 2019-March 2020, “COVID period with restrictions” was
defined as April-May 2020 and “normalization period” was
defined as June 2020.1'¢

Statistical Analysis

Continuous variables were demonstrated as mean + standard
deviation (SD) and categorical variables as frequencies and
percentages. Number of visits to ED and hospitalization rates
were presented according to quartiles of the study period.
Trends for the ED visits due to above-mentioned reasons
were plotted for pre-COVID (July 2019-March 2020), COVID
(April-May 2020) and normalization (June 2020) periods.
Accordingly, hospitalization rates for each subcategory were
plotted for the same period.

To show whether there was a significant alteration between
pre-COVID and COVID periods (monthly), we used piecewise
regression analyses, a useful statistical method to compare
the trends of two separate periods,'”'® for each trend
including the number of ED visits and hospitalization
rates in transport injury, falls, interpersonal violence and
self-harm. STATA version 16.1 (STATA Corporation, College
Station, Texas) was used for all statistical analysis. Statistical
significance was defined as p<0.05.

RESULTS

In total, there were 14,958 ED visits due to transport injuries,
falls, interpersonal violence and self-harm during the study
period. The mean (SD) age of study population was 34.5
(24.4) years. Of the study population, 8,938 (59.8%) were
male. The major reason for ED visits was fall (62.7%), followed
by transport injury (25.9%), interpersonal violence (10.7%)
and self-harm (1.0%).
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Numbers of ED visits per each quartile of the study period
were presented in Table 1. While the number of visits were
relatively stable before the COVID period (n=3,941 in Jul-Sep
2019, n=4,371 in Oct-Dec 2019, n=3,892 in Jan-Mar 2020),
there was a decrease to 2,754 in COVID period (Apr-Jun 2020).
Numbers of hospitalization due to trauma per each quartile
of the study period were presented in Table 2. Of 14,958 ED
visits, 3,645 (24.4%) were hospitalized. Most of the hospitalized
patients were male (61.7%, n=2,250).

In total, 196 patients died in hospital within a median (25th-
75th) of 18 (6-87) days. The mean (SD) age of these 196 patients
was 75.58 (17.89) years and more than half of them (n=102,
52.0%) were female. Out of these 196 patients, 19 died due
to transport injury, 172 due to falls and 5 due to interpersonal
violence. None of the patients died due to self-harm. The
trends of mortality rates were similar for each quartile of the
study period (Table 3).

The mean (SD) number of monthly ED visits due to transport
injury was 371.7 (55.7) in the pre-COVID period. However, the
number of ED visits due to transport injury declined in the COVID
period with restrictions (n=90 (75.7% decrease) in April 2020,
n=144, (61.0% decrease) in May 2020), compared with the mean
number of monthly visits in pre-COVID period. The number of
ED visits due to transport injury was similar in the normalization
period (June 2020) and pre-COVID period. Piecewise regression
analysis revealed that this trend was significant (p=0.028).
However, there were no significant alterations in hospitalization
rates throughout the study period (p=0.921) (Figure 1).

While the mean (SD) number of monthly ED visits due to falls
was 847.2 (113.9) in the pre-COVID period, the number of ED
visits decreased by 66.0% in April 2020 (n=284). As shown in
Figure 2, piecewise regression analyses showed that trends
in the number of visits (p=0.006) and hospitalization rates
(p=0.665) due to falls were similar with transport injury.

Table 1. Emergency Department visits due to trauma according to quartiles of the study periods

Total Jul-Sep 2019 Oct-Dec 2019 Jan-March 2020 Apr-June 2020
n=14,958 n=3,941 n=4,371 n=3,892 n=2,754
Age, mean (SD) 34.5(24.4) 35.4(23.7) 33.4(24.5) 34.9(24.5) 34,6 (25.2)
Sex
Male, n (%) 8,938 (59.8%) 2,389 (60.6%) 2,558 (58.5%) 2,257 (58.0%) 1,734 (63.0%)

Female, n (%) 6,020 (40.2%)
Admission reason to Emergency Department
3,870 (25.9%)

1,552 (39.4%)

Transport injury, n (%) 1,006 (25.5%)

Falls, n (%) 9,378 (62.7%) 2,496 (63.3%)
Self-harm, n (%) 144 (1.0%) 33 (0.8%)
Interpersonal violence, n (%) 1,601 (10.7%) 412 (10.5%)

1,813 (41.5%) 1,635 (42.0%) 1,020 (37.0%)

1,245 (28.5%) 1,050 (27.0%) 569 (20.7%)
2,639 (60.4%) 2,413 (62.0%) 1,830 (66.4%)
18 (0.4%) 23 (0.6%) 70 (2.5%)
476 (10.9%) 410 (10.5%) 303 (11.0%)

Table 2. Hospitalization due to trauma according to quartiles of the study periods

Total Jul-Sep 2019 Oct-Dec 2019 Jan-March 2020 Apr-June 2020
n=3,645 n=796 n=944 n=1,090 n=815

Age, mean (SD) 40.6 (26.7) 41.5 (25.8) 40.5 (27.0) 39.9 (26.5) 40.9 (27.5)
Sex

Male, n (%) 2,250 (61.7%) 506 (63.6%) 583 (61.8%) 650 (59.6%) 511 (62.7%)

Female, n (%) 1,395 (38.3%) 290 (36.4%) 361 (38.2%) 440 (40.4%) 304 (37.3%)
Admission reason to Emergency Department

Transport injury, n (%) 1,107 (30.4%) 249 (31.3%) 319 (33.8%) 362 (33.2%) 177 (21.7%)

Falls, n (%) 2,274 (62.4%) 494 (62.1%) 558 (59.1%) 636 (58.3%) 586 (71.9%)

Self-harm, n (%) 45 (1.2%) 12 (1.5%) 7 (0.7%) 12 (1.1%) 14 (1.7%)

Interpersonal violence, n (%) 233 (6.4%) 42 (5.3%) 64 (6.8%) 81 (7.4%) 46 (5.6%)

Table 3. In-hospital mortality according to quartiles of the study periods

Total Jul-Sep 2019 Oct-Dec 2019 Jan-March 2020 Apr-June 2020
n=196 n=51 n=57 n=48 n=40
Age, mean (SD) 75.58 (17.89) 71.41 (20.40) 77.59 (16.85) 78.10(11.31) 75(21.62)
Sex
Male, n (%) 94 (1%) 30 (1.2%) 28 (1%) 15 (0.6%) 21 (1.2%)
Female, n (%) 102 (1.6%) 21 (1.3%) 29 (1.5%) 33 (2%) 19 (1.8%)
Admission reason to Emergency Department
Transport injury, n (%) 19 (0.4%) 4 (0.3%) 5 (0.4%) 3 (0.6%) 7 (1.2%)
Falls, n (%) 172 (1.8%) 45 (1.8%) 49 (1.8%) 45 (1.8%) 33 (1.8%)
Self-harm, n (%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Interpersonal violence, n (%) 5(0.3%) 2 (0.4%) 3(0.6%) 0 (0%) 0 (0%)
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As shown in Figure 3, the mean (SD) number of monthly
ED visits due to interpersonal violence was 145 (18.1) in the
pre-COVID period. In the piecewise regression analyses, we
showed that trends in the number of visits (p=0.007) and
hospitalization rates (p=0.931) due to interpersonal violence
were similar with transport injury and falls.

The mean (SD) number of monthly ED visits due to self-harm
was 8.4 (2.9) in the pre-COVID period. However, there was a
dramatic increase in the number of ED visits due to self-harm
(176.3%) (p<0.001) with a decreasing hospitalization rate
(p=0.019) in the COVID period compared with pre-COVID
period (Figure 4).

DISCUSSION

In the “COVID period with restrictions”, ED visits due to
transport injury, falls and interpersonal violence were
decreased when compared with pre-COVID period. Indeed,
the number of ED visits due to transport injury, falls and
interpersonal violence were similar in the pre-COVID and
normalization periods. While the number of ED visits due
to self-harm were increased in the COVID period, the
hospitalization rates were decreased when compared with
pre-COVID period. To the best of our knowledge, this is the

first study showing the trends of ED visits due to specific
reasons including transport injury, falls, interpersonal
violence and self-harm during the COVID-19 pandemic.
Understanding the underlying causes of these changes will
enable the development of appropriate healthcare strategies
and more effective management of the high patient volume
in emergency departments.

A research by Sutherland et al.® supports our findings
regarding the visits related to transport injury.In that study,
authors reported that total vehicle collisions and vehicle
related injuries decreased during the COVID-19 pandemic,
which is similar to our findings. It has been shown that less
drivers on the road declined the chance of traffic injury.™
Since many countries have implemented various restrictions
to prevent the spread of infection, the density of traffic and
volume of accidents may have been decreased. In this regard,
Badr et al.? showed that the mobility decreased in the United
States during the COVID period.

Falls are yet another important reason for trauma-related
ED visits. One out of five falls are reported to cause a serious
injury such as fractures or a head trauma.?" Each year, 3
million elderly visit emergency departments due to falling.??
At least 800,000 patients are hospitalized each year because
of fall-related injuries, most frequently head trauma or hip
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fractures.” Our results show a significant decrease in fall-
related ED visits in the COVID period with restrictions. Indeed,
the number of fall-related visits were back to pre-COVID levels
in the normalization period.

In this study we found that interpersonal violence decreased
during the first two months of COVID period when compared
to pre-COVID period. Interpersonal violence (violence
between individuals) is subdivided into two categories;
domestic violence (child maltreatment, intimate partner
violence, elder abuse) and community violence (violence and/
or assault by acquaintance or strangers). According to “The
Shadow Pandemic” report published by the United Nations
Entity for Gender Equality and the Empowerment of Women,
domestic violence in France has increased by 30% during the
COVID lockdown period. Contrary to this, a domestic violence
helpline in Italy is reported to receive 55% fewer calls, as
asking for help might have been found to be harder during
the lockdown. Thus, the decline in interpersonal violence in
this study during the first two months of COVID era might be
attributed to a reduction in help requests.’?

Similar to our findings that demonstrate the increase in
ED visits due to self-harm, Cheung et al.”* reported that
suicides increased in Hong Kong during the 2003 severe
acute respiratory syndrome (SARS) epidemic. A recent study
utilizing Google Trends data showed that acute anxiety
queries were 11% higher than expected.”® It is known that
the increased anxiety is associated with suicide behaviors,?”!
so the increased number of ED visits due to self-harm might
be related to increase anxiety during pandemic spreading. On
the other hand, ourresults indicate that hospitalizations due to
self-harm decreased during the restrictions and normalization
periods. As most of the in-patient care capacity of our institute
was reserved for the COVID-19 patients, self-harm admissions
might have been followed-up and discharged from within the
emergency department.

This study provided information about trends in ED visits
due to transport injury, falls, interpersonal violence and self-
harm. However, this might not represent the true reason of
alterations shown in the number of ED visits. Interestingly,
ED visits due to self-harm were found to be increased in
COVID period. This study can be regarded as a trigger for the
actions to prevent self-harm behaviors. Otherwise, a “suicide
pandemic” may also arise along with the COVID-19 pandemic
due to possible economic adversities, increased fear and
anxiety and uncertainty of the future.

There are several limitations to our study. Firstly, this is a
retrospective, single center study and may not be adaptable
to nationwide trends. Besides, the normalization period
analyzed in this study covers only a 1-month period, thus the
accuracy of data for this period can be questioned. It is also
unknown whether these findings arose fromareal dropin the
number of incidents, or merely from a drop in ED visits due to
concerns of infection. Considering the fact that our hospital
has been transformed into a pandemic hospital, it is also

possible that patients have applied to different institutions.
Since, July 2019 was the start date of full-capacity work in
our hospital, we were not able to capture previous years. As
previous studies reported controversial findings about the
seasonal trends of injuries, it remains unclear whether these
trends were seasonal or not.?s3% Finally, diagnoses were
derived from ICD-10 codes, thus, there might be subject to
inaccuracies in coding.

CONCLUSION

This is the first study showing that the number of ED visits
for transport injury, falls and interpersonal violence were
decreased and those for self-harm were increased during the
COVID-19 pandemic. However, no difference was observed
in the hospitalization rates between pre-COVID and COVID
periods. Similar hospitalization rates despite the decreased
number of admissions might be due to the fact that minor
cases did not necessarily apply to ED, while only severe cases
in need of hospitalization applied to the ED. It was notable
that the number of ED visits in the normalization period were
similar to pre-COVID era. Further studies examining a longer
period and utilizing nationwide data are needed for a better
understanding of the reasons behind these trends.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out with
the permission of Ankara City Hospital Ethics Committee
(Approval No: E1/1076/2020).

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

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The author(s) declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

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. WHO. Coronavirus disease (COVID-19): Situation Report-209. 2020.

2. CDC. Interim Infection Prevention and Control Recommendations for
Healthcare Personnel During the Coronavirus Disease 2019 (COVID-19)
Pandemic, https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-
control-recommendations.html; 2020.[accessed 03.09.2020.

3. Jeffery MM, D'Onofrio G, Paek H, et al. Trends in Emergency Department
Visits and Hospital Admissions in Health Care Systems in 5 States in the
First Months of the COVID-19 Pandemic in the US. JAMA Intern Med.
2020;180(10):1328-33.

4. Mafham MM, Spata E, Goldacre R, et al. COVID-19 pandemic and
admission rates for and management of acute coronary syndromes in
England. The Lancet. 2020;396(10248):381-9.



Biilent Guingorer, Trauma Trends During the COVID-19 Pandemic

678

5. Kundi H, Balci MM, Gungorer B, Yesiltepe M, Coskun N, Surel AA. Trends in
acute myocardial infarction admissions during the COVID-19 pandemic
in Ankara, Turkey. Anatol J Cardiol. 2020;24(2):81-2.

6. Rodriguez-Leor O, Cid-Alvarez B, Ojeda S, et al. Impact of the COVID-19
pandemic on interventional cardiology activity in Spain. REC Interv
Cardiol. 2020;2:82-9.

7. Garcia S, Albaghdadi MS, Meraj PM, et al. 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.

8. Sutherland M, McKenney M, Elkbuli A. Vehicle related injury patterns
during the COVID-19 pandemic: What has changed? Am J Emerg Med
2020;38(9):1710-4.

9. Way TL, Tarrant SM, Balogh ZJ. Social restrictions during COVID-19
and major trauma volume at a level 1 trauma centre. Med J Aust.
2021;214(1):38-9.

10.Balogh ZJ, Way TL, Hoswell RL. The epidemiology of trauma during a
pandemic. Injury. 2020;51(6):1243-4.

.von EIm E, Altman DG, Egger M, et al. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) Statement: guidelines
for reporting observational studies. Int J Surg (London, England). 2014;12:
1495-9.

12.Republic of Turkey Ministry of Health, Health Statistics Yearbook 2018.
2020.

13.Vos T, Barber RM, Bell B, et al. Global, regional, and national incidence,
prevalence, and years lived with disability for 301 acute and chronic
diseases and injuries in 188 countries, 1990&#x2013;2013: a systematic
analysis for the Global Burden of Disease Study 2013. The Lancet.
2015;386(9995):743-800.

14. Demirbilek Y, Pehlivantiirk G, Ozgiiler Z, Alp Mese E. COVID-19 outbreak
control, example of ministry of health of Turkey. Turk J Med Sci. 2020;50(Si-
1):489-94.

15.Bayar G. Normalization in Turkey starts after virus restrictions, https://
www.aa.com.tr/en/latest-on-coronavirus-outbreak/normalization-in-
turkey-starts-after-virus-restrictions/1860901; 2020.[accessed 02.09.2020.

16.Kundi H, Birinci S, Surel AA, et al. Trends in acute myocardial
infarction volume and related outcomes during the coronavirus
disease 2019 pandemic in Turkey. Coron Artery Dis. 2021;10.1097/
MCA.0000000000001023.

17.Kundi H, Cohen DJ, Strom JB, et al. Trends in isolated aortic valve
replacement in the United States in the early phase of expansion of TAVR.
Int J Cardiol 2019;292:68-72.

18.Kostis WJ, Deng Y, Pantazopoulos JS, Moreyra AE, Kostis JB, Myocardial
Infarction Data Acquisition System (MIDAS14) Study Group. Trends in
mortality of acute myocardial infarction after discharge from the hospital.
Circulation. Cardiovascular quality and outcomes. 2010;3:581-9.

_
_

19.Hakkert AS, Braimaister L, Van Schagen |. The uses of exposure and risk in
road safety studies. SWOV Institute for Road Safety; 2002.

20.Badr HS, Du H, Marshall M, Dong E, Squire MM, Gardner LM. Association
between mobility patterns and COVID-19 transmission in the USA: a
mathematical modelling study. Lancet Infect Dis. 2020;20(11):1247-54.

21.Choi NG, Choi BY, DiNitto DM, Marti CN, Kunik ME. Fall-related emergency
department visits and hospitalizations among community-dwelling
older adults: examination of health problems and injury characteristics.
BMC Geriatrics. 2019;19(1):303.

22. Alexander BH, Rivara FP, Wolf ME.The cost and frequency of hospitalization
for fall-related injuries in older adults. Am J Public Health 1992;821020-3.

23.Bergen G, Stevens MR, Burns ER. Falls and Fall Injuries Among Adults
Aged >/=65 Years - United States, 2014. MMWR Morb Mortal Wkly Rep.
2016;65(37):993-8.

24.Women U. Issue Brief: COVID-19 and Ending Violence Against Women and
Girls. 2020.

25.Cheung YT, Chau PH, Yip PS. A revisit on older adults suicides and Severe
Acute Respiratory Syndrome (SARS) epidemic in Hong Kong. Int J Geriatr
Psychiatry. 2008;23(12):1231-8.

26. Ayers JW, Leas EC, Johnson DG, et al. Internet Searches for Acute Anxiety
During the Early Stages of the COVID-19 Pandemic. JAMA Intern Med.
2020;180(12):1706-7.

27.0glesby ME, Capron DW, Raines AM, Schmidt NB. Anxiety sensitivity
cognitive concerns predict suicide risk. Psychiatry Research.
2015;226(1):252-6.

28.Yokota M, Fujita T, Nakahara S, Sakamoto T. Clarifying differences in injury
patterns between ground-level falls and falls from heights among the
elderly in Japan. Public health, 2020;181:114-8.

29.Birdsey M, Islam MR, Barmare A. Sporting injuries, seasonal trend and
impact on rural Australian hospitals: Implications and recommendations.
Austral J Rural Health 2016;24(6):402-8.



JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm.896175
J Contemp Med 2021; 11(5): 679-684

Journal of
Contemporary

Retrospective Evaluation of Liver Injuries in Children: Ten
Years Experience of a Single Centre

Cocuklarda Karaciger Yaralanmalarinin Geriye Dontik Degerlendirilmesi: Tek
Bir Merkezde On Yillik Deneyim

Mehmet Uysal’,

Ahmet Aslan2

Department of Pediatric Surgery, Karaman Training and Research Hospital, Karaman, Turkey
2Karamanoglu Mehmetbey University School of Medicine Department of General Surgery, Karaman, Turkey

Abstract

Objective: We aimed to evaluate the causes of trauma that result in
liver injury and additional solid organ injuries, management types
and results of management in children referred to our clinic for liver
injuries in last ten years.

Material and Method: The records of 47 patients managed for
liver injuries owing to blunt abdominal trauma between July 2010
and May 2020 were reviewed retrospectively.

Results: The patients were 1-17 (7.8+5.8) years old; 30 (63.8%)
were male and 17 (36.2%) were female. Causes of injuries included
pedestrian and passenger traffic accidents (29, 61.7%), falls from
height (12, 25.5%), bicycle accidents (4, 8.5%), objects falling on the
body (1, 2.1%), after a physical assault (1,2.1%). Isolated liver injury
was present in 27 patients (62%), while 20 patients (38%) had other
organ injuries. Liver injuries were grade | in 8 patients (17.3%),
grade Il in 12 (26%), grade Ill in 18 (38.2%), grade IV in 8 (17%),
and grade V in 1 (2%). Thirty-nine patients (83%) were managed
conservatively in these series of liver injuries, whereas 8 patients
(17%) had unstable vital signs managed surgically. The mortality
rate, duration of stay in intensive care and hospital, and the
number of blood transfusions were higher in surgically managed
patients, while hemodynamic parameters were considerably lower
in surgically managed patients.

Conclusion: Conservative treatment methods should be chosen
in patients with a liver injury who are hemodynamically stable.
The shorter duration of hospital stay, less blood transfusion
requirement, and lower morbidity, mortality percentages are
indispensable reasons for this method to be preferred.

Keywords: Children, injury, liver, management, trauma

0z
Amag: Son on yilda klinigimize basvuran ¢ocuklarda karaciger hasari

ve ek solid organ yaralanmalari ile sonuglanan travma nedenlerini,
tedavi tiplerini ve tedavinin sonuclarini degerlendirmeyi amacladik.

Gereg ve Yontem: Temmuz 2010-Mayis 2020 tarihleri arasinda kint
karin travmasina bagli karaciger yaralanmalari nedeniyle tedavi edilen
47 hastanin kayitlari retrospektif olarak incelendi.

Bulgular: Hastalar 1-17 (7,8+5,8) yasinda olup; 30 (%63,8)'u erkek, 17
(%36,2)'si kadind1. Yaralanmalarin nedenleri yaya ve yolcu trafik kazalari
(29, %61,7), yiksekten dusme (12, %25,5), bisiklet kazalar (4, %8,5),
vlcuda dusen cisimler (1, %2,1), fiziksel saldiri sonrasi yaralanmadir (1,
9%2,1). Hastalarin 27 (%62)' sinde izole karaciger hasari, 20 (%38)’sinde
baska organ yaralanmalarn vardi. Karaciger yaralanmalar hastalarin 8
(%17,3)'inde grade |, 12'sinde (%26) grade Il, 18 (%38.2) inde grade I,
8 (%17) inde grade IV ve 1"inde (%2) grade V idi. Bu seride karaciger
yaralanmasi olan hastalarin 39 (%83)" u konservatif olarak takip
edilirken, vital bulgulari stabil olmayan 8 (%17)"ine cerrahi midahale
yapildi. Cerrahi midahale ile takip edilen hastalarda mortalite oran,
yogun bakim, hastanede kalis stresi ve kan transflizyonu sayisi daha
yUksekken, hemodinamik parametreler énemli dl¢tide disuktd.

Sonug: Hemodinamik olarak stabil karaciger yaralanmasi olan
hastalarda konservatif tedavi yontemi secilmelidir. Hastanede daha
kisa kalis suresi, daha az kan transfiizyonu gereksinimi ve daha
distk morbidite, mortalite ylzdeleri bu yontemin tercih edilmesinin
vazgecilmez nedenleridir.

Anahtar Kelimeler: Cocuklar, yaralanma, karaciger, tedavi yonetimi,
travma
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INTRODUCTION

Liver trauma is one of the most common abdominal lesions
in severely injured trauma patients.™ The prevalence of blunt
liver injury has been reported to increase especially in the last
3 decades.** In recent years, as a result of improvements in
the imaging methods used to diagnose solid organ injuries,
and in the conditions of intensive care units, the treatment
approach in hemodynamically stable cases with blunt liver
trauma has changed from surgical intervention to non-
operative therapy.*? It is thought that patients with liver
injury, and hemodynamically stable can be followed up
with controlled ultrasonography (US) or contrast abdominal
computed tomography (CT) if there is no other emergency
surgical pathology.” Follow-up of vital signs, whether or not
there are acute abdominal symptoms by physical examination,
changes in hemoglobin and hematocrit, liver enzyme levels
are important follow-up tools in non-operative patients.>®
We aimed to evaluate the causes of trauma that result in liver
injury and additional solid organ injuries, management types
and results of management in children referred to our clinic
for liver injuries in last ten years.

MATERIAL AND METHOD

This study was conducted by ethics committee approval
obtained from Karamanoglu Mehmetbey University Faculty
of Medicine (02-03/07.12.2020). The records of 47 patients
managed for liver injuries owing to blunt abdominal trauma
between July 2010 and May 2020 were examined. In addition to
demographic features of the patients such as age and gender,
duration of stay in the hospital, causes of trauma, additional
organ injuries, and treatment methods were evaluated.
Hemodynamic status was determined with blood pressure at
referral, hemoglobin levels, and essential for blood transfusion.
Contrast CT determined which solid organs were injured and
the degree of injury. The amount of blood transfusion required,
duration of hospital stay, and the status of injuries in the control
CT were examined in the patients followed up with surgically
or conservatively. All patients in the conservatively treated
group were controlled by contrast abdominal CT between 7
and 10 days of hospitalization. Possible changes in lesions were
controlled and the final condition of the injury was radiologically
demonstrated for comparison purposes in previous findings.
These patients were given 15 to 20 days rest after clinical and
radiological improvement. Anatomy and severity of the injury,
hemoperitoneum level, other abdominal organs, retroperitoneal
structures, and the gastrointestinal system can be evaluated with
contrast abdominal CT. It provides a remarkable contribution
staging of trauma liver, spleen, kidney, pancreas, and digestive
tract, treatment, and follow-up,” so after 1 and 6 months,
patients were called to outpatient clinic control with contrast
abdominal CT. The severity of liver injuries has been universally
classified according to the American Association for the Surgery
of Trauma (AAST) grading scale. In determining the optimal
treatment strategy, however, the hemodynamic status and

associated injuries should be considered. Thus, the management
of liver trauma is ultimately based on the anatomy of the injury
and the physiology of the patient.”

RESULTS

The patients were aged between 1-17 (7.8+£5.8) years; 30
(63.8%) were male, 17(36.2%) were female involved in this
study. The patients that have liver injuries were 8 (17%) grade
I, 12 (25.6%) grade II, 18 (38.3%) grade llI, 8 (17%) grade IV, 1
(2.1%) gradeV (Table 1).

Table 1. Hepatic injuries according to AAST

Grade The size of liver laceration *n **%
1 Small subcapsular hematoma or superficial laceration 8 17
5 Subcapsular hematoma covering 10-50% of surface 12 256

area or a 1-3 cm laceration less than 10 cm in length

Large (>50%) ruptured subcapsular hematoma, an
3 intraparenchymal hematoma >2 c¢m, or a laceration 18 383
>3 c¢m in depth

Ruptured intraparenchymal hematoma or lobar

& parenchymal disruption involving 25-50% of the lobe . 17
5 Lobar parenchymal disruption >50% or juxta-hepatic 1 21

venous injury ’
6 Hepatic avulsion 0

*Number of cases, **Percentage

We have assessed the liver injuries according to the AAST
classification while the anatomic gravity of the associated
injuries was defined the Injury Severity Score (ISS) system
(Table 2)

The causes of injuries were involved a pedestrian and
passenger traffic accidents (29, 61.7%), falls from height (12,
25.5 %), bicycle accidents (4, 8.5%), objects falling on the
body (1, 2.1%), and 1 (2.1%) after a physical assault. While 8
(17%) of these patients were managed surgically, 39 (83%) of
them were managed conservatively (Table 2).

Conservative follow-up was preferred over surgical
intervention in the patients with hemodynamic instability
and hollow organ injury. Twenty-eight (59.6%) of the patients
had isolated liver injuries and 19 (40.4%) of them had other
intraabdominal organ injuries. The patients who had liver
injuries also present with 8 (42.1%) kidney, 7(36,9%) spleen,
3(15.8%) hollow organs, 1 (5.2%) pancreatic injuries. There
were 7 (14.9%) head, 6 (12.8%) thorax, 4 (8.5%) limb and 3
(6.4%) multiple organs (Table 2).

Table 2. Frequencies of several variables for both treatment modes
(conservative and laparotomy.)

Variable Conservative Laparotomy
Male 24 (80%) 6 (20%)
Female 15(88.2%) 2 (11.8%)
Traffic accidents 24 (82.8%) 5(17.2%)
Falls from height 10 (83.3%) 2 (16.7%)
Bicycle accidents 3(75%) 1 (25%)
Objects falling on the body 1 (50%) 1 (50%)

Assault 1 (100%) 0
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While all the patients of grade | and Il were managed
conservatively, 4 patients (22.2%) grade lll, 3 patients (37.5%)
grade IV, and 1 patient (100%) grade V were managed
surgically. There was also an ileum perforation in 2 patients
in grade Ill, and 1 patient in grade IV undergone surgery. As a
surgery we used primary repair for the laceration in 5 (62.5%)
patients and pringle maneuver (portal triad blockage), local
hypothermia application to the liver that we used it to our
one patient in grade V. Also, perihepatic packing and planned
reexploration as a part of damage control surgery. We used it it
to our two patients in grade IV and V in cases of hemodynamic
instability or coagulopathy. One patient died during surgery
(2.1%) owing to excessive bleeding that induced respiratory
and circulatory failure. One case in grade IV (2.1%) observed
with delayed bleeding was treated surgically.

The data according to the grades of liver injury are
summarized in Table 3. Thirty-nine patients (83%) were
managed conservatively in this study. All of these patients
survived.

Table 3. The data according to the grades of liver injury

Grade Hemoglobin Level * (g/dl) Blood transfusions (n)**
1 11.8 (9-12.5) 2 (25%)
2 11.5(10.7-13) 6 (50%)
3 11(10.7-11.8) 13 (72.7%)
4 10.2 (9-10.8) 8 (100%)
5 6.8 4F

*Median (min-max), **Number of the patient

Figure 2. A contrast-enhanced abdominal tomography of the patient was managed conservatively with a blunt grade IV liver injury after 3 months.
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In the conservatively managed group 3 (7.6%) patients had
atelectasis, 1 (2.6%) developed pneumonia, 1 (2.6%) had a
subhepatic abscess, 3 (7,6%) had a secondary hemorrhage
and bile leakage, 1 (2.6%) had a hemobilia. Hollow organ
injuries and biliary peritonitis were the most complications
that treated surgically. The duration of the mean hospital stay
was 7.2 days for our patients.

DISCUSSION

The liveris the second most commonly injured intraabdominal
organ after abdominal traumas. The amount of liver injury
after blunt abdominal traumas is 2-3%. Most liver injuries
appear owing to motor vehicle accidents and falls from
heights. Penetrative injuries are uncommon in children.
Surgical treatment is not necessary for 70-90% of patients. The
aim of non-operative management of liver injuries in children
is to restrict operative morbidity and mortality.® As in the
literature, most liver injuries were appeared owing to traffic
accidents 29 (61.7%), falls from height 12 (25.5%) in this study.

The right diagnosis and treatment of liver injuries are very
necessary for children because liver injury after blunt
abdominal traumas is the most significant cause of mortality.
P10 |0 several studies, AST and ALT levels over 150 IU/L
suggested liver parenchymal damage in 43-61% of patients,
but were unable to declare the degree of parenchymal
damage.""'Z However, in this study, all patients had
parenchymal damage, and 8 (17%) of them had enzyme
levels lower than 150 IU/L. As in the literature, there was no
relation between enzyme levels and injury grade in this study.
On the other hand, it has been noted that one can rule out
liver parenchymal damage if enzyme levels are normal.m'? As
in the literature, in this study, except for three patients with
grade linjuries, increased AST and ALT levels were determined
and all patients had liver parenchymal damage.

Abdominal contrast CT is the recommended method for
finding out and grading injuries. Today, the most important
criterion for patient selection for non-operative treatment of
trauma centres and surgeons has been hemodynamic stability
rather than visual rating.">'¥ In these patients, hemodynamic
stability may break down rapidly and an emergency
surgical procedure may be needed without optimal patient
preparation. A difference between the liver and the spleen is
that delayed bleeding is uncommon in the liver. It is noticed
in less than 2% of non-operative treated patients.>'9 As in
the literature, one patient in grade IV (2.1%) was noticed with
delayed bleeding, and this case was managed surgically.

Monitoring in intensive care is seen as a prudent and sensible
approach so that the clinician can determine which patient
will fail the non-operative treatment. Angiography and
embolization should be considered if the active hemorrhage
is seen or suspected during tomography if technical facilities
and experience are sufficient. With an experienced, well-
equipped multidisciplinary team, it is possible to achieve a
success rate of over 90% by remaining non-operative. The

mortality of all hepatic injuries is around 10%. Fortunately,
70-90% of hepatic injuries are minor injuries. Complicated
hepatic injuries are around 10-30% and mortality has
decreased to 10% in the last decade with major changes
in follow-up and treatment of complicated liver injuries.'”
As in the literature, 8 (17%) patients who had unstable vital
signs managed surgically. One patient (2.1%) in grade V died
during the surgery due to excessive bleeding that caused
the respiratory and circulatory failure. The most important
changes for liver surgery are:

1.The effect of CT on non-operative treatment of the adult
with blunt hepatic trauma,'®

2.Pringle  maneuver (portal triad blockage), local
hypothermia application to the liver™ that we used to our
one patient;

3.Perihepatic packing and planned reexploration as part
of damage control surgery in cases of hemodynamic
instability or coagulopathy®?” that we used it to our two
patients;

4.Treatment of juxtahepatic venous injuries with various
intracaval shunts that we haven’t used in any of our
patients, yet.

The most important decision to be made after the first
resuscitation is whether or not the patient will be operated
on. After two liters of intravenous liquid substitution, it
should be regarded that bleeding continues in the patient
whose hemodynamic stability is not achieved. Pachter et al.
in the series of 495 diseases, the success rate of this treatment
was 94%. This success was achieved with an average blood
transfusion of 1.9 units, 6.2% complications, of which only
2.8% were related to bleeding, and an average hospital stay
of 13 days."® Suchlike outcomes are also seen in the series of
multicentric study groups containing 404 cases.?" In these
series, 98.5% of injuries were treated non-operative and the
complication rate was only 5%. Ongoing bleeding was the
most common complication in 14 patients (3.5%) and only 3
(0.7%) patients were operated on to stop the bleeding. Other
complications, perihepatic abscesses, and bile collections
were rare and most of them regressed spontaneously, while
those that did not regress spontaneously were drained
accompanied by CT. Only one patient needed surgery after his
intrahepatic abscess failed to be percutaneous drained. But
the fact that 1 liver injury-related death (0.5%) and 2 omitted
small bowel injuries (0.5%) in this study suggest that more
work should be done on conservative treatment protocols. In
the literature, it was reported that 50 to 80% of laparotomies
due to blunt liver trauma had no active bleeding and negative
laparotomy was performed.?223]

Many studies have been managed to define specific criteria to
facilitate the application of non-operative therapy and patient
selection in cases with blunt trauma.l*?! These criteria were
determined as hemodynamic stability, absence of peritoneal
findings, less than 500 ml of hemoperitoneum. The most
important critical factor here is not the degree of liver injury
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or hemoperitoneum, but the hemodynamic stability of the
cases after application or resuscitation.?%! Another factor to
be considered is the presence of another intraabdominal solid
or hollow organ injury that requires surgical intervention. As
in the literature, there was an additional ileum perforation in
2 (11%) patients in grade lll and 1(12.5%) patient in grade IV
liver injuries managed surgically in our study.

After discharge, absolute bed rest for 7-10 days and limited
physical activity for 4-6 weeks are recommended.l""?? Thirty-
nine of 47 (%83) patients were managed conservatively in
the present study. Twenty (100%) of them were with grade |
and Il injuries, 14 (77.8%) with grade lll injuries, and 5 (62.5%)
with grade IV injuries were managed conservatively. There
was a transfusion reaction in 3 patients (7%) in the follow-up
period.

Surgical management of liver injury has a higher mortality
rate than conservative management because liver resection
increases the risk of perioperative and postoperative
mortality.'"?% Kepertis et al.?”’ managed 9 of 34 patients
(26%) surgically. Two of these patients had grade IV injuries,
one had grade V and one had grade VI; two of the other
five patients underwent surgery for splenic laceration, two
for a head injury, one for diaphragmatic rupture, and one
for extremity fracture. There was 1 (11%) mortality in the
surgically managed patients and no incidence of mortality in
the conservatively managed patients in the study of Kepertis
et al.?” Similarly, in the present study, the mortality rate
was high in the surgically managed patients, as one out of
eight patients (12.5%) died. The mortality rate, duration of
stay in intensive care and hospital, and the number of blood
transfusions were higher in surgically managed patients,
while hemodynamic parameters were considerably lower in
surgically managed patients.

On the other hand, there were no complications in the 6
surviving patients managed surgically. However, the lower
complication rate remarked in surgically managed patients in
this study was probably owing to the low patient numbers.
The occurrence of intrahepatic or subhepatic abscess is 0.5-
3% (11,28). As in the literature, 1 (2.6%) patient managed
conservatively had a subhepatic abscess in this study.

Potential disadvantages of nonoperative treatment and
early or late period complications in blunt liver traumas
recovered as delayed bleeding, biliary fistula, and liver
abscess, hemobilia, and extrahepatic biliary tract strictures
seen in 3-5% cases.”® Missed delayed bleeding and hollow
organ injuries lead to life-threatening and negative effects
on the success of non-operative therapy. Nonoperative
treatment was recommended in our 5 (62.5%) cases with
hemodynamically stable stage IV liver injury. We observed
that there were almost no signs of trauma left after one and
six months later in the contrast abdominal CT. This suggests
that non-operative treatment may be more frequent,
especially in selected cases, without being dependent on
the degree of trauma.

In this study, the duration of stay was 1, 1.5, 2, and 3 days in
intensive care and 4, 5, 6, 7 days in the hospital for grades |,
II, 1, and IV, respectively. There was a statistically remarkable
association between grade of injuries, and duration of stay
in intensive care and in-hospital (p<0.05). Nellensteijn et
al? declared that durations of stay were 0, 0, 0, and 1 day
in intensive care and 2, 3, 4, and 5 days in the hospital for
grades |, Il, [l and 1V, respectively. In this study, there was also
a connection between the grade of injury and duration of stay
in intensive care and hospital. However, durations of stay in
intensive care and hospital were longer determined in this
study than Nellenstein et al.?! This may have been owing to
more severe traumas.

Although surgery is primarily considered in high-grade liver
trauma, hemodynamically stable cases such as grade Ill and
IV can be treated conservatively with close follow-up. It was
determined that there was no exitus in the nonoperative
treatment group. One patient died from the operated group,
and that the causes of exitus were related to additional
injuries. This study disclosed that the current approaches in
the diagnosis and treatment of solid organ injuries determined
after blunt abdominal trauma have been successfully applied
in our hospital emergency surgery department.

Conclusion: Management of liver injury after blunt abdominal
trauma is multidisciplinary. Conservative treatment should
be preferred in children with blunt liver trauma provided
that hemodynamic stability is maintained. It appears that
the degree of liver damage is not as important as the
hemodynamic balance in deciding non-surgical treatment.
Therefore, clinical condition, degree of anatomical injury
and associated injuries should be considered together in
determining the best option. Conservative treatment has
advantages such as shorter hospital stay, less need for blood
transfusion, lower morbidity, and mortality..
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Abstract
Objective: The purpose of this study is to evaluate the
point of view in different occupational groups against the

parenting with a biopsychosocial approach.

Material and Method: A questionnaire consisting of
48 questions about Scale of Outlook to Parenting and
demography was administered to individuals from different

occupational groups at the age of parenting.

Results: It is established that the scores of attitudes to
marriage of scale of Outlook to Parenting is affected by
the occupation of individual's parent. The mean scores for
the Attitudes to Marriage factor are found to be higher for
health professionals group than security group, educator
group and housewives group. It is established that regular
reading habit effects Family Environment, Attitudes
to Children and point of Attitudes to Marriage factors
positively. Duration of education is found to effect Social

Attitude factor positively.

Conclusions: Scale of Outlook to Parenting shows that
there are statistical differences between the occupational

groups.

Keywords: Occupations, parenting, sociology

0z
Amacg: Bu calismanin amaci, biyopsikososyal yaklasim
cercevesinde, degisik meslek gruplarinda ebeveynlige bakis

degerlendirmektir.

Gereg ve Yontem: Farkli meslek gruplarindan cocuk sahibi
olma konumunda olan bireylere demografik sorular ve
Ebeveynlige Bakis Olcegi ile ilgili toplam 48 soru iceren
anket uygulandi. Uygun sekilde doldurulan 227 anket

degerlendirmeye alindi.

Bulgular: Ebeveyn mesleginin, ebeveynlige bakis 6lcegindeki
evlilige bakis faktorini etkiledigi saptanmistir. Saglikgilarin
evlilige bakis faktor ortalama skorlari emniyet personeli,
egitimci ve ev hanimin skorlarindan yuksektir. Teknik
personelin evlilige bakis faktdr ortalama skorlari emniyet
personelinden yuksektir. Diizenli kitap okumanin, aile ortami,
cocukla ilgili gorusler ve evlilige bakis faktorlerini olumlu
yonde etkiledigi tespit edilmistir. Toplam egitim slresinin,
sosyal tutum faktérini olumlu yonde etkiledigi saptanmustir.
Sonug: Meslek gruplari arasinda, Ebeveynlige Bakis Olceginin
degisik faktorlerinin skorlar bakimindan istatistiksel farklilik

mevcuttur.

Anahtar Sozciikler: Meslekler, ebeveynlik, sosyoloji
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INTRODUCTION

Family is a social institution in which the members interact
with each other. The psychosocial status of the family is
affected by the parents. Therefore, the parents are one of the
focal points of the professionals who work with the families.
0.2 Individuals play new roles in families as a partner of each
other. Another role of the partners is to be mother-father
(parenting).®! Family attitudes and behaviors towards to
child are significant regarding the shaping child's future and
development of the personality.™

The family life cycle characterizes the family as a changing
system over time and describes the phases in this change
process.”? One of the changes of this cycle is parenting
process the attitude to parenting of persons is significant in
order to fulfill the parenting duties properly. Their attitudes
can be affected by some factors. These factors are family
environment, aims and ideals, personal skills, attitudes to
marriage, physical competency, and attitudes to children,
economic condition and social attitude.® It is observed that
the entering the parenting period is affected by various
natural phenomenon and social status such as some personal
characteristics as well as marital and familial expectations,
experiences, age, educational level, occupation and security,
psychological, social and economic resources. Problem
solving skills of the mothers who are socially supported by
their spouses develop significantly.”” The aim of this study
to observe the possible effects of the profession which is an
important element of family on the attitudes relating the
parenting period which constitutes an important period in
family life cycle.

MATERIAL AND METHOD

This is observational, analytical and prospective study. It was
approved by Ankara Training and Research Hospital Ethics
Committee with date: 05.10.2011, meeting no: 0435, decision
no: 3609. The individuals who applied to the Ankara Training
and Research Hospital Family Practice Clinic between the
datesOctober2011-February 2013, from different professions
who were in the position of having children, and agreed to
participate are included in the study. The data was collected
by questionnaire method. Before starting the survey, the
written consents are obtained from the participants. Six
different occupational groups are included in this study.
These occupational groups are designated as health
professionals (41 individual), technicians (39 individuals),
security (34 individuals), educator (45 individuals), self-
employed (33 individuals) and housewives (35 individuals).
Samples are collected by quota sampling considering the
occupational groups. Several questions which comprise the
name, surname, age, gender, number of children, regular
reading habit, profession, number of family members, total
education duration, educational level and 48 questions in
Scale of Outlook to Parenting were asked to the individuals
constitute the sampling. The data were evaluated according

to the Scale of Outlook to Parenting points table. Comprising
the 8 factors and 48 attitude sentences, the Scale of Outlook
to Parenting is a scale which validity and reliability is
reviewed. The Cronbach's Alfa value of the overall reliability
of the scale is 0,893 (revised as 0,890) and considering the
revised value, the scale is "high" level reliable scale.” The
factors of the scale are Family Environment (FE), Aims and
Ideals (Al), Attitudes to Children (AC), Physical Competency
(PC), Attitudes to Marriage (AM), Economic Condition (EC),
Social Attitude (SA), and Personal Skills (PS). During the
evaluation of the attitude sentences the 5 point Likert Scale
is preferred.

The data is evaluated by SPSS version 16.00. First, the average
scores of the factors were calculated. Then, the features of
the research group such as distribution by the occupational
group, age, etc. are revealed by the descriptive type of
analysis. Then, gender comparisons of the factor average
scores of the each occupational group are performed with
Mann Whitney U independent groups test. The possible
effects of the other factors (age, profession, gender, regular
reading habit, number of children, and number of family
members and duration of education) which may affect the
Scale of Outlook to Parenting Factors were evaluated with
Factorial ANOVA test. The effects of factors that are deemed
significant were evaluated with the Spearman correlation
and Mann Whitney U independent groups test. The factors of
which p value is lower than 0.05 are considered as significant
statistically.

RESULTS

All 227 individuals (98 men, 129 women) were included the
study. Mean age was 35.23 years in men and 35.57 years in
women (Table 1).

The average scores of the factors according to gender Scale of
Outlook to Parenting are compared with the Mann Whitney
U independent groups test. In comparison of factor average
scores regarding gender in Health Professionals group,
statistically significant differences were detected between
the men and women in terms of Physical Competency and
Economic Condition factors (Table 2).

In comparison of factor average scores regarding gender
in Security group, statistically significant differences were
detected between men and women’s in terms of Attitudes
to Children (p=0.023). The scores of men were higher
than women’s regarding AC factor (3.78+£0.74, 2.82+1.12,
p=0.023). In comparison of Technician group, any statistically
significant data were not detected. In comparison of factor
average scores regarding gender in Educator group,
statistically significant differences were detected between
men and women in terms of Personal Skills (p=0.01). The
scores of women were higher than men’s regarding PS factor
(4.03+£0.76, 3.08%+0.75, p=0.01). In comparison of factor
average scores regarding gender in Self-Employed group,
statistically significant differences were detected between
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Table 1. Demographic characteristics of study group

Man Women Total
Parameter
n (%, meanxSD) n (%, meanSD) n (%, meanxSD)
Age 98 35.23+7.26 129 37.57+7.14 227 36.56+7.27
Number of children 98 1.21£0.91 129 1.52+1.00 227 1.39+0.97
Number of family members 98 3.48+1.20 129 3.53+1.01 227 3.51£1.09
Total education duration 98 13.52+3.45 129 12.73+4.20 227 13.07+3.91
Regular Reading Habit
Reading 38 (35.5) 69 (64.5) 107 (100)
Not reading 60 (50) 60 (50) 120 (100)
Educational Level
Primary school 2 (10.5) 17 (89.5) 19 (100)
Secondary school 8 (47.1) 9 (52.9) 17 (100)
High school 35 (50) 35 (50) 70 (100)
University 52 (44.8) 64 (55.2) 116 (100)
PhD degree 1 (20) 4 (80) 5 (100)
SD: Standart Deviation
In pairwise comparison, the attitudes to children factor
gender scores of men were higher than women’s (3.64+0.79,
Profession  n me':lrar:-‘SD mv:::‘nf;D 2 n oL ::r:iISD 3.3810.8'9', p=0.016).The attitudes to ch.ildren fa.1ctor scores of
= = = the participants who have regular reading habit were higher
Healthy professionals than the participants who do not have (3.61+0.80, 3.39+0.90,
FE 15 428:067 26 4353052 NS 41 4322057  p5-0.71).When the other factors which may affect the Physical
Al 15 455+046 26 461+040 NS 41 459£042  Competency factor were analyzed together, it has been
AC 15 343#071 26 3274084 NS 41 333%079  observed that the gender and number of children factors
PC 15 4544063 26 3.65+0.91 0.002 41 3.98+0.92 were effective (respectively, p=0.004, p=0.020). In pairwise
AM 15 4294053 26 3.96£0.94 NS 41 4.38+0.82 comparison, the physical competency factor scores of men
EC 15 3504069 26 3.90+0.47 0.025 41 3.75+0.59 were higher (4.26+0.79, 3.84+0.77 p<0.001). In correlation
SA 15 460+035 26 4.60+038 NS 41 4.60+0.36 analysis, the number of children affected the PC factor score
PS 15  3.88t076 26 3.91+091 NS 41 3.90+0.85 negatively (Spearman's rho=- 0.224, n=227, p=0.01). When

FE: Family Environment, Al: Aims and Ideals, AC: Attitudes to Children, PC: Physical Competency, AM:
Attitudes to Marriage, EC: Economic Condition, SA: Social Attitude, PS: Personal Skills, NS: Nonspesific,
SD: Standart Deviation

men and women in terms of Attitudes to Children. The
scores of men were higher than women'’s regarding AC factor
(3.88+0.68,3.05+0.73, p=0.003). The factorial ANOVA analysis
was applied in order to evaluate the possible effects of the
other independent factors (gender, regular reading habit,
occupation, number of children, number of family member,
education duration) and scores which were gained from the
each factors of the scale by the participants together. When
the other factors which may affect the Family Environment
factor were analyzed together, it has been observed that the
regular reading habit was effective (p=0.004). In pairwise
comparison, the Family Environment factor average scores of
the participants who have regular reading habit was higher
than the participants who do not have (4.18+0.65, 3.81+0.80
p<0.001). When the other factors which may affect the Aims
and ldeas factor were analyzed together, any statistically
significant data were not detected. When the other factors
which may affect the Attitudes to Children factor were
analyzed together, it has been observed that the gender and
regular reading habit factors were effective (respectively;
p=0.005, p=0.009).

the other factors which may affect the Attitudes to Marriage
factor were analyzed together, it has been observed that the
regular reading habit and occupation factors were effective
(respectively; p=0.005, p=0.029). In pairwise comparison, the
scores of the participants who have regular reading habit was
higher than the participants who do not have (3.87+0.86,
3.52+£1.01, p=0.01). In pairwise comparison among the
profession groups regarding the AM factor, statistically
differences were detected between Health Professions and
Security (4.38+0.82, 3.45+0.89 p=0.002), Health Professions
and Educator (4.38+0.82, 3.57+0.92, p=0.003), Health
Professions and Housewives (4.38+0.82, 3.37+1.16, p=0.006),
Security and Technician (3.45+0.89, 3.90+0.72, p=0.018).
When the other factors which may affect the Economic
Condition factor were analyzed together, any statistically
significant data were not detected. When the other factors
which may affect the Social Attitude factor were analyzed
together, it was observed that the total education duration
was effective (p=0,008). In correlation analyze the total
education duration affected the SA factor score positively
(Spearman's rho=0.185, n=227, p=0.005). When the other
factors which may be affect the Personal Skills factors were
analyzed together, any statistically significant data were not
detected.
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DISCUSSION

In our study, the factors which may affect the Scale of
Outlook to Parenting factors are examined together with the
occupations of the parents. When considered from this point
of view, itis observed that the occupation of parents affects the
attitudes to marriage independently. Regarding the attitudes
to marriage factor, the scores of health professionals are higher
than the scores of security, housewives and educator, as well as
the scores of technicians are higher than the scores of security
group. It is admissible that the health professionals who have
life time education chance and communication skills can
easily fitinto their marriage and parenting evolvements due to
these abilities. Thus, in our study parallel to previous studies,
the attitudes to marriage scores of the health professionals are
higher than the scores of security and educator groups. The
studies conducted previously detects that the security groups
are in significant psychological breakdown. The initial sources
of stress are lack of communication, inspection frequency,
heavy responsibilities and workload, facing with the danger
and victims of crime, constant mobility and pressures of
lawyers.®

Similar to our study, concerning the occupational groups,
the factor scores of attitudes to marriage of security group
is significantly lower than the other groups. The previous
study which examines the attitudes to parenting of the future
mother’s fathers reveals that the gender has impact on the
economic condition, physical competency, aims and ideals
factors, and women should receive support.® In another
study it has been revealed that the marital adjustment level is
higher among the men than women.” Similarly, in our study
it has been observed that the factor average scores of men
regarding the attitudes to children and physical competency
are higher than the women’s significantly. In our study, it
has been detected that as an independent factor the total
education duration affects the social attitude factor positively.
In a previous study, it has been detected that the education
duration affects the economic condition, physical competency,
personal skills and social attitudes factors positively.® In our
study, positive impact of total duration of education on social
attitude is considered to be consistent with the earlier studies.
In our study, it has been detected that as an independent
factor the regular reading habit affects Family Environment,
Attitudes to Children and Attitudes to Marriage factors
positively. Reading shapes the individual's behavior and
relationships with others, enriches the inner world, expands
the perspective, enables to be unprejudiced, unbiased and
tolerant, increases the level of appreciation, enables to gain
freedom of thinking and creation and evaluation habits.'"” In
our study, it has been detected that the number of children
factor has negative impact on the Physical Competency. As
the number of children is increasing, the father participation
rate decreases and the physical punishment applications are
increased.'" According to the results of a study conducted
by Mehall, increasing number of children brings into view a
father who is less interested in his babies.['?

The findings of our study can provide guidance service to
the groups which are risky in terms of attitudes to parenting.
Discovering with our study that the Scale of Outlook to
Parenting is effective on the Attitudes to Marriage factor
independently, it can be stated that the occupation factor
is effective on the overview on the attitude to parenting
as initially predicted. For this reason, considering the
occupational groups is significantly important regarding the
scientific surveys on parenting, social planning and the related
service policy to be planned.

This study reflects only the characteristics of Turkish society.
For this reason, in order to reach international results, the
similar studies should be conducted in other societies and
cultures.

CONCLUSION

Our study reveals the importance of the factors which affect
the attitude to parenting such as occupation, regular reading
habit, and number of children, gender, and duration of
education. Our study might shed light on various researches
to be done in the future.
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Abstract

Introduction: Behcet's disease defined by Turkish dermatologist
Hulusi Behcet is an inflammatory disease of unknown etiology
and characterized by recurrent oral aphthous ulcers, genital ulcers,
uveitis and skin lesions. We aimed to evaluate hepatitis B virus (HBV),
hepatitis C virus (HCV) and human immunodeficiency virus (HIV)
seroprevalence in Behget's Disease.

Material and Method: Patients diagnosed with Behcet'’s disease and
followed up by the dermatology outpatient clinic during 12-years
period between July 2008 and July 2020 were retrospectively
analyzed. Demographic datas and hepatitis B surface antigen (HBsAg)
, hepatitis B surface antibody (anti-HBs) , hepatitis C antibody (anti-
HCV), human immunodeficiency virus antibody (anti-HIV) results of
the patients were recorded.

Results: 359 patients with Behget’s disease were been evaluated in
this study. Of these patients, 189 (52.6%) were female, 170 (47.4%)
were male and the mean age was 37.7+12.3 years. HBsAg was
positive in 6 (1.6%) patients and Anti-Hbs ab in 82 (7.7%) patients.
Anti HIV ab was negative in all patients. Anti-HCV antibodies were
found positive in only one case (0.2%), and this was confirmed by
testing for hepatitis C virus-ribonucleic acid (HCV RNA). HCV RNA
was negative in this patient.

Conclusion: When compared with the general population,
seropositivity rates were not detected to be high in Behcet's patients.
In fact, the immunity rates were found very low. Based on such a
finding, it was concluded that screening is required due to increasing
immunosupressive treatments today, and individuals should be
vaccinated in cases where HBV indicators are negative. In the other
studies, investigating the entity, seropositivity rates have been found
similar to those in the population. Considering that serological data
show regional differences, we thought that, our study will contribute
to the literature both national and international grades due to large
patient population in our region.

Keywords: Behcet's disease, hepatitis B virus, hepatitis C virus,
human immunodeficiency virus, seroprevalence
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Giris: Behcet hastaligi bir Turk dermatologu olan Hulusi Behget
tarafindan tanimlanmis; etyolojisi bilinmeyen, tekrarlayan aftoz
Ulserler, genital Ulserler, Uveit ve deri lezyonlar ile karakterli
inflamatuar hastaliktir. Clismamizda Behcet hastalarinda HBV, HCV ve
HIV seroprevalansini degerlendirmeyi amagladik.

Gereg ve Yontem: Temmuz 2008 ile Temuuz 2020 tarihleri arasinda
dermatoloji polikliniginde takip edilen Behget hastalarinin dosya
bilgileri retrospektif olarak analiz edildi. Demografik verileri ile HBsAg,
anti-HBs, anti-HCV, Anti-HIV sonuglari kaydedildi.

Sonuglar: 189'u kadin (%52,6) ve 170'i erkek (%47,4) olmak Uzere
yas ortalamalari 37,7+12,3 olan 359 Behcet hastasi degerlendirildi. 6
hastada (%1,6) HBsAg pozitif oldugu gordltrken, 82 hastada (%7,7)
Anti-Hbs antikorunun pozitif oldugu goérildu. Anti HIV antikorunun
tlm hastalarda negatif oldugu goérdltrken, anti-HCV antikorunun ise
sadece 1 hastada pozitif oldugu gortldi (%0,2) ve sonucun HCV-RNA
ile kontrol edildigi ve negatif oldugu gorulda.

Tartisma:  Genel popllasyonla  karsilastirldiginda  Behcet
hastalarinda seropozitiflik oraninin ytksek olmadigi gortlda. Esasen
immunite oranlarinin dustk oldugu goruldu. Elde edilen sonuca
gore immdinsupresif tedavilerin arttigi gindmuzde seroprevalans
degerlendirmesinin Behcet hastalarinda énemli oldugu dusdnalda.
Ayrica HBV gostergelerinin  negatif oldugu hastalarda asilama
distndlmelidir. Calisma sonuglarinin genel olarak normal poptlasyon
ve diger Behget hastaligi ile ilgili seroprevalans calismalarindan
farkli olmasi Glkemizdeki ve bodlgemizdeki farkliliklara bagh oldugu
dasunalda.

Anahtar Kelimeler: Behcet hastalid, hepatit B virUs, hepatit C virds,
insan immanyetmezlik virlsa
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INTRODUCTION

Behcet's disease (BD), defined by Hulusi Behcet who is a
Turkish dermatologist, is an inflammatory disease of unknown
cause characterized by recurrent oral aphthous ulcers, genital
ulcers, uveitis and skin lesions."? BD is not a persistent
inflammatory disease, but a disease consisting of recurrent
acute inflammation attacks.®# The disease should be followed
up regularly for lifetime. It should be kept in mind that BD is a
systemic disease and may affect many organs.

Therefore, it requires a multidisciplinary approach. In general,
there is no treatment that cures all symptoms in Behget's
disease. For this reason, treatment must be arranged to the
leading symptom. The planned treatment should be started
as early as to prevent irreversible organ damages. A wide
range of drugs are valid for treatment like colchicine, systemic
steroids, azathioprine, cyclophosphamide, dapson, talidomid
and the others.®! Seroprevalence of global and Turkey rates
are respectively; for HBV is 3,5% and 3,3%, for HCV is 2,4%
and 2,5%, for HIV is 0,004% and 0,0012 in population. Pre-
treatment screening for HBV, HCV and HIV is becoming a
current issue due to the risk of reactivate latent infections
with the use of immunosuppressive agents. All patients
undergoing immunosuppressive drug therapy or monoclonal
antibody therapy should be screened, prophylactic antiviral
therapy should be initiated when necessary and the patient
group not receiving immunosuppressive treatment should be
closely monitored.®®®

Many patients infected with HBV are unaware of the infection
or the risk of immunosuppressive treatments. Serological
tests should include HBsAg, anti-HBs ab, anti-HCV ab and Anti
HIV ab. Further screening is required for suspicious patients.
HBeAg, anti-HBe ab and Hepatitis B virus-deoxyribonucleic
acid (HBV DNA) must be screened in HBsAg positive cases.
19 |n addition to these parameters, anti-HCV ab and anti-
HIV serology should be checked before immunosuppressive
treatment.®

In our study, we aimed to evaluate HBV, HCV and HIV
seroprevalence in Behget's Disease.

MATERIAL AND METHOD

It's a single center, retrospectively designed study. Local
ethic committee approval was obtained. Medical records of
dermatology outpatient clinic patients between July 2008 and
July 2020 retrospectively scanned with hospital information
management system (HBYS). Patients diagnosed with
Behcet’s disease were retrospectively analyzed. Demographic
datas of patients and HBsAg, Anti-HBs ab, Anti-HCV ab, Anti
HIV ab results were recorded. HBsAg, Anti-HBs and Anti HCV
serological tests were studied in our laboratory using the
chemiluminescence immunoassay technique with Advia
Centaur (Siemens) autoanalyzer. All recorded data belonges
to different patient and duplicate results are not included.
Patients under 18 years of age are excluded.

Results were accepted as positive if HBsAg s/co =1, anti-
HBs ab >10 IU/L, anti HCV ab s/co =1, anti-HIV ab s/co >1.
Intermediate results were repeated. Patients remaining with
intermediate values were not included in the study.

The study was carried out with the permission of Konya
Provincial Health Directorate (Date: 04.03.2021, Decision no:
E86737044-806.01.03).

RESULTS

In this study, 359 patients with Behcet’s disease were included.
All patients had serological tests. Of these patients, 189 (52.6%)
were female, 170 (47.4%) were male and the mean age was
37.7+12.3years (Table 1). HBsAg was positive in 6 (1.6%) patients
and Anti-Hbs in 82 (7.7%) patients. Anti HIV was negative in all
patients. Anti-HCV antibodies were found positive in only 1
patient (0.2%), and this was confirmed by testing for HCV RNA.
HCV RNA was negative in this patient (Figure 1).

Table 1. Patient characteristics of the study

Patients, n 359
Male 170
Female 189
Age, mean 37.7 years (£12.3)

400
350
300
250
200
150
100

50 i

0 —

HBs Ag

Patients, n

Anti HBs Anti HCV Anti HIV

M Positive b Negative

Figure 1. Seroprevalence of patients

DISCUSSION

HBsAg was positive in 6 (1.6%) patients and anti-Hbs in 82
(7.7%) patients, anti HIV was negative in all patients and anti-
HCV antibodies were found positive in only 1patient (0.2%) in
ourstudy.Duetotheincreaseintheuseofimmunosuppressive
drug therapy or monoclonal antibodies in chronic diseases,
it has been required to perform serological screening before
treatment.®! Considering the use of immunosuppressive
drugs in Behcet's patients, although the seropositivity rates
are not found to be high,"'? sporadic cases related to
hepatitis B, hepatitis C or human immunodeficiency virus
(HIV) have been reported in Behget's patients based on
the literature.'>'”1 However, it should be kept in mind that
immunosuppressive treatment may lead to hepatitis B virus
reactivation (HBVr) and result in mortality.©'2% In the study
performed by Roberto et al.'® HBVr was found in a patient
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with Behcet's disease after the use of tumor necrosis factor
alpha (TNF-alpha) inhibitors. In the seroprevalence studies
conducted in our country, the positivity of HBsAg was found
to be 4.22%, 10%, 12.6%, 3.96% and 4.6% respectively.l2-2%
Farajzadeh et al.'" reported that HBsAg was detected to be
positive in one patient in 48 patients with Behget's disease.
In another study performed in Konya — Turkey, blood donor
participants were screened in terms of HBsAg and the
positivity rate was found as 1.53%.% In our study HbsAg
positivity was found to be quite low (1.8%) in patients with
Behcet's disease. Considering that our study was regionally
performed, our findings were determined as similar to the
positivity rate in the society.

The first community-based investigation of hepatitis B
prevalence in Turkey has recently been carried out by Turkish
Association for the Study of the Liver (TASL). 5,471 people
were screened in this study, the positivity of anti-HBs was
found as 32%.27 Aksu et al.?® reported that positivity rates
of HBsAg and anti-HBs in patients with Behcet's disease were
measured to be 4 and 31%, respectively. Anti-HBs positivity
was found to be quite low with a 7.7% rate in our study. Given
the requirement for immunosuppressive treatment, the
vaccination has been started to be considered a necessity
for patients with Behcet's disease. The fact that such a
widely-ranging rate was found in our study suggested that
the regional differences. Although hepatitis B vaccination
has been accepted to be safe and effective for the general
population, the recommendations for hepatitis B vaccination
in those with Behcet's disease still remain unclear.?? If
HBV indicators are negative in a patient, the vaccination
program should be initiated before administering
immunosuppressive treatment, if possible.” The response
of the vaccine will probably be low in patients administered
with immunosuppressive therapy.F” Vaccines with higher
doses or enhanced-efficacy may be required to provide
anti-HBs response in patients receiving immunosuppressive
treatment.’! As seen in our study, anti-HBs seropositivity was
found to be low in those with Behcet's disease and therefore
these patients are considered appropriate to be screened
and included in the vaccination program. The prevalence of
anti-HCV and anti-HIV 1/2 have been reported as 0.16-5.2%
and 0.007-0.130% in our country, respectively.?"” There are
various studies about seropositivity of HCV in patients with
Behcget's disease both supporting relationship or not.!'>-™
Farajzadeh et al.'"! reported that there isn't any anti-HCV
positivity was found in 48 patients with Behcet's disease.
However, in another study, Etem et al.l'? assessed 56 patients
with Behcet's disease and stated that anti-HCV positivity
was found in one patient while no anti-HIV positivity was
detected. As compatible with the finding in the study by
Etem et al."? anti-HCV positivity was detected only in only
one case (0.8%) in our study and the reading of HCV RNA
test was also negative. Since various HIV infection-related
vasculitis syndromes have been encountered recently,
it has been suggested that Behget's disease may also be

associated with HIV infection.'*'” In one HIV case, Behcget's
disease was seen to be cured completely with antiretroviral
treatment.B? Although no anti-HIV positivity was detected
in our study, such an evidence-based relationship between
Behcet's disease and HIV cannot be ignored, and therefore
we consider that the patients with Behcet's disease should
be screened in terms of anti-HIV positivity.

CONCLUSION

When compared with the general population, seropositivity
rates were not detected to be high in patients with Behcet's
disease. In fact, the immunity rates were found very low. Based
on such a finding, it was concluded that screening is required
due to increasing immunosuppressive treatments today and
individuals should be vaccinated in cases where HBV indicators
are negative. In most of the studies investigating the entity,
seropositivity rates have been found similar to those in the
population. Considering that serological data show regional
differences, it is clear that our study will contribute to the
literature at both national and international levels due to large
patient population in our region.
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Abstract

Aim: The aim of this study was to evaluate the demographic
presentation, antibody, and
electrophysiological characteristics of patients with the diagnosis
of Myasthenia Gravis (MG).

characteristics, clinical

Material and Method: The demographic characteristics, clinical
presentation, antibody, electrophysiological and radiological
(thoracic tomography) characteristics of the patients who were
followed in the Neuromuscular and Muscular Diseases Polyclinic of
the hospital between 2014-2019 were analyzed.

Results: The mean age of the patients was 53.8+16.67 years. The
mean disease duration was 4.8+5.05 years. Ptosis was the most
common complaint in 79% (n=109) of our patients. The number
of patients followed as pure ocular MG was 61.6% (n=85). There
were 26 patients who presented with ptosis or diplopia at the first
presentation and follow-up generalized MG with bulbar findings
and weakness. Acetylcholine receptor antibody (AntiAChRAD)
positivity was found in 78.3% (n=108) of the patients and thymus
pathology was detected in thorax tomography in 37.7% (n=52).

Conclusions: The initial complaint provides little insight into the
course of the disease. The important factor is clinical follow-up.
Although MG treatment is known, the pathophysiology of MG
remains to be elucidated, and other autoimmune conditions cause
changes in treatment choice. Therefore, an important point in MG
management; is the choice of individualized therapy.

Keywords: Acetylcholine receptor antibody, Myasthenia Gravis,
pyridostigmine, thymoma

Oz

Amac: Bu calismanin amaci, Myastenia Gravis (MG) tanisi ile izlenen
hastalarin demografik ozellikleri, ilk basvuru sikayeti ile klinik seyir,
antikor ve elektrofizyolojik 6zelliklerini degerlendirmektir.

Gere¢ ve Yontem: 2014-2019 yillari arasinda, hastanemiz
Noromuskdler ve Kas Hastaliklari Poliklinigi'nde takip edilen yiz otuz
sekiz MG hastasinin demografik 6zellikleri, ilk basvuru sikayeti ile
klinik seyri, antikor, elektrofizyolojik ve radyolojik (toraks tomografi)

ozellikleri incelendi.

Bulgular: Hastalarin yas ortalamasi 53,8+16,67 idi. Ortalama hastalik
stiresi 4,8+5,05 yil idi. Hastalarimizin en sik, ilk basvuru sikayeti %79
(n=109)'unda ptozis idi. Saf okuler MG olarak takip edilen hasta sayisi
%61,6 (n=85) kisiydi. ilk basvurusunda ptozis veya diplopi sikayetiyle
gelip, daha sonrasinda bulber bulgular ve gli¢stzlUk eklenerek
jeneralize MG duistnulen 26 hasta bulunuyordu. Hastalarin %78,3
(n=108)'tinde asetil kolin reseptér antikoru (AntiAChRADb) pozitifligi ve
%37,7 (n=52)'sinde toraks tomografide timus patolojisi bulundu.

Sonug: Ik basvuru sikayeti hastaligin seyri hakkinda cok az fikir
vermektedir. Asil dnemli olan, klinik yakin takiptir. Her ne kadar
MG tedavisi bilinse de MG'in patofizyolojisi halen tam olarak
aydinlatilamamistir ve diger otoimmun durumlar tedavi seciminde
degisiklige neden olmaktadir. Bu nedenle de MG yonetiminde 6nemli
bir nokta; bireysellestirilmis tedavi secimidir.

Anahtar Kelimeler: Asetilkolin reseptér antikoru, Myastenia Gravis,
pridostigmin, timoma
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INTRODUCTION

MG symptoms occur with an autoimmune attack or damage
to the neuromuscular junction (NMJ). Its clinical feature is a
symptomatic weakness that is predominant in some muscle
groups and typically fluctuates with increased effort and a
decrease in response to rest. The diagnosis of MG is primarily
based on the clinical history and examination findings that
show this apparent pattern of weakness and can be confirmed
using a series of diagnostic tests. However, not all patients
have this classic clinical feature, and variable or atypical
presentations may be seen.!

Although MG is a relatively rare disease, its prevalence rates
have approached 20 per 100,000 in the US population and
have increased over time with recent estimates.? Recent
studies show that MG is becoming increasingly widespread,
particularly in the elderly.l'3!

The incidence of MG is between 9 and 30 in 1 million, while
the prevalence is between 100 and 140 in 1 million. However,
last reports have shown that its prevalence is more than 200
per 1 million.""*! While in the first five decades of women's
lives diagnosed have MG is higher men are more likely to be
diagnosed MG after the age of 50.'! Patients with ocular MG
and prepubertal juvenile MG are more common, particularly
in people of Asian descent and men with late-onset MG.
Anti-muscle-specific tyrosine kinase (Anti-MuSK) positive MG
is more common in young women and possibly in the non-
white population.'s!

MG physiopathology is still not fully understood, but it is
known that neuromuscular transmission is inhibited by the
formation of antibodies against proteins at the neuromuscular
junction. Antibodies opposite to AChR, the most common
antigenic target in MG, are present in 85% of patients with
generalized MG and 50% of patients with ocular MG and
prevent neuromuscular transmission.'”# In more than half
of antiAChRAb negative generalized MG patients, antibodies
target other proteins in the NMJ. The first described and still
most common antibodies against MuSK."¥' More recently,
antibodies against lipoprotein receptor-associated protein 4
(LRP4), cortactin, and agrin have been described, but a group
of patients without antibodies are still defined as seronegative
myasthenia gravis (SNMG).['”

Most antiAChRAb positive MG patients have pathological
thymic involvement, either thymic hyperplasia or thymoma.
Thymic hyperplasia occurs in 50-80% of postpubertal
adolescents and in cases of early-onset AntiAChRAb positive
MG. Thymic hyperplasia is rare in Anti-MuSK positive MG. It is
less common in seronegative and late-onset MG, where the
thymus is usually found in the normal, atrophic, or thymoma
form.""12 An important source of anti-AChR antibodies is
the hyperplastic thymus. Thymoma is found in 10-20% of
patients with MG, and MG is seen in 30-50% of thymoma
cases.""31 The prevalence of other autoimmune diseases,
particularly thyroid, has increased in MG patients and their
family members. While it occurs between 13-30% in patients

with MG, it is between 5-8% in the general population. A
genetic effect is mentioned in autoimmune diseases, MG is
the least common disease among them.!"'*'*I Widely used
in the classification of MG; The American Myasthenia Gravis
Foundation Clinical Classification is a useful scale for both
research and general clinical purposes (Table 1).'

Table 1. American Myasthenia Gravis Foundation Clinical Classification

MG is characterized by the following:

Class | i. any ocular muscle weakness.
ii. may have weakness of eye closure.
iii. all other muscle strengths are normal
MG is characterized by the following:
Class Il i. mild weakness affecting muscles other than ocular muscles,
ii. may also have ocular muscle weakness of any severity
MG is characterized by the following:
Classlla i. predominantly affecting limb, axial muscles, or both
ii. may also have lesser involvement of oropharyngeal
muscles.
MG is characterized by the following:
i. predominantly affecting oropharyngeal, respiratory
Class llb muscles, or both,
ii. may also have lesser or equal involvement of limb, axial
muscles, or both.
MG is characterized by the following:
Class Il i. moderate weakness affecting muscles other than ocular
muscles,
ii. may also have ocular muscle weakness of any severity.
MG is characterized by the following:
Class llla i. predominantly affecting limb, axial muscles, or both,
ii. may also have lesser involvement of oropharyngeal
muscles.
MG is characterized by the following:
i. predominantly affecting oropharyngeal, respiratory
Class lllb muscles, or both,
ii. may also have lesser or equal involvement of limb, axial
muscles, or both.
MG is characterized by the following:
Class IV i. severe weakness affecting muscles other than ocular
muscles,
ii. may also have ocular muscle weakness of any severity.
MG is characterized by the following:
Class IVa i. predominantly affecting limb, axial muscles, or both,
ii. may also have lesser involvement of oropharyngeal
muscles.
MG is characterized by the following:
i. predominantly affecting oropharyngeal, respiratory
Class IVb muscles or both,
ii. may also have lesser or equal involvement of limb, axial
muscles, or both.
MG is characterized by the following:
i. intubation with or without mechanical ventilation,
Class V except when employed during routine postoperative

management,
ii. the use of feeding tube without intubation places the
patient in class IVb.

*MG: Myasthenia Gravis

Previous studies have indicated clinical predictions for MG
prognosis. Age, gender, thymus anomaly, autoimmune diseases,
and initial symptoms of the disease were selected as potential
clinical markers for MG prognosis.'”” When MG is diagnosed,
treatment usually begins with cholinesterase inhibitors, but
most patients will need immune-focused therapy.

In this study, the demographic, clinical, radiological
characteristics, prognostic factors, and treatment approaches
of MG patients were evaluated.
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MATERIAL AND METHOD

The study was carried out with the permission of Health
Sciences University Digkapr Yildirrm Beyazit Training and
Research Hospital Clinical Research Ethics Committee
(Date: 25.01.2021, Decision no: 103-05). All procedures were
performed adhered to the ethical rules and the Helsinki
Declaration of Principles.

In  2014-2019, the demographic characteristics, first
application complaint, and clinical course, antibody status,
electrophysiological and radiological (thoracic tomography)
characteristics, and main treatment data of one hundred
thirty-eight MG patients who were followed up in the
Neuromuscular and Muscular Diseases Polyclinic of our
hospital were retrospectively analyzed.

As diagnostic criteria; It was taken into consideration
that in EMG; the decrement response exceeding 10% in
repetitive stimulation or the presence of electrophysiological
abnormality in the form of prolongedjitter in single-fiber EMG,
clinical response to anticholinergic drugs, showing positivity
of Ach receptor antibodies in serological tests.!'#?

The demographic characteristics of the patients and first
application complaints were evaluated. The patients'
neurological examinations, the results of hemogram, routine
biochemistry, hormone, and AchRAb laboratory tests were
examined.The treatments of the patients who were diagnosed
with electrophysiological (ASUT and SFEMG if necessary)
examinations were recorded. Records of the patients who
were followed up with neurological examinations at regular
intervals at the control visits were obtained. These cross-
sectional data obtained from MG patients were compared
with the literature.

Statistical Analysis

Statistical analyzes were performed by transferring the data to
the SPSS® (Statistical Package for Social Sciences) 22.0 program.
While evaluating the study data, frequency distributions for
categorical variables and descriptive statistics (Mean+SD)
for continuous variables were given. Independent Sample
T-test was used to determine whether there was a difference
between two independent groups for normally distributed
variables, and Mann Whitney U test was used for variables
that were not normally distributed. Chi-square analysis was
used to examine the relationship between two independent
categorical variables. N (%) values were given for categorical
variables, mean (standard deviation) for normally distributed
variables, and median (minimum-maximum) values for non-
normally distributed variables. A p-value of less than 0.05 was
considered significant.

RESULTS

Eighty-three female patients with a mean age of 49.6+16.13
and fifty-five male patients with a mean age of 60+15.63
were included in the study. The mean duration of disease was
4.8+5.05 years.

The first application complaint and initial symptom of
the patients were ptosis in 79% (n=109). 16 of them had
diplopia as the initial complaint and accompanied by ptoses,
dysphagia, and weakness. However, in only 1 of them, the
first application complaint was just diplopia. Dysphagia and/
or difficulty swallowing in 7.2% (n=10) of the patients, limb
weakness in 8% (n=11), weakness in the form of weakness of
the neck muscles, and drop head in 5.8% (n=8) were found as
the first application complaint.

According to the Myasthenia Gravis American Clinical
Classification Foundation, 79.7% (n=110) of them were ocular
and 20.3% (n=28) were generalized MG in the first application.
During their follow-up, 26 patients continued their follow-ups
as generalized MG in 38.4% (n=>53) of all patients in an average
of 12.6+6.81 (2-28 months) months. At the first diagnosis,
stage they diagnosed with; 78.3% (n=108) were AchRAb
positivity, 31.9% (n=44) with decrement response in ASUT,
and 35.5% (n=49) with SFEMG findings.

Thymus pathology was found in the thoracic tomography
of 37.7% (n=52) of the patients. 33.3% (n=46) of the patients
had thymectomy. The pathology results of them were
thymoma in 8% (n=11), thymus hyperplasia, or thymic
residue in 26.1% (n=36). One of the patients with thymoma
received radiotherapy in addition to thymectomy because of
parenchymal invasion.

38.4% (n=53) of the patients had the additional autoimmune
systemic disease. The most common of these were diabetes
mellitus, thyroid diseases, rheumatoid arthritis (RA), Sjogren
Syndrome. The clinical course of those with additional
autoimmune diseases worsened more often and required
additional treatment (intravenous immune globulin). With
the initiation of methotrexate in patients with RA, significant
clinical benefit was achieved like the literature.?? After the
diagnosis of MG, 4 (2.8%) patients who experienced pregnancy
were closely followed up by adjusting their medications. One
of the patients was pregnant twice during MG disease. The
patient, who was followed up closely in her first pregnancy,
was delivered by a healthy cesarean section. In her second
pregnancy, she stopped MG medication herself and did not
come to follow up. Her pregnancy resulted in abortion due to
fetal growth restriction and fetal death in the gynecological
follow-up. Later, he continued his follow-up in our polyclinic.

DISCUSSION

MG is a relatively rare disease. The incidence of MG has been
reported between 9-30 in 1 million (5). When the patients in
this study were examined within the years included, 7.2%
(n=10)-17.3% (n=24) of the patients were those who were
newly diagnosed annually. The patients included in this study
were those who were followed up in the Neuromuscular and
Muscular Diseases Polyclinic of the hospital, and it was noticed
that the number of newly diagnosed patients increased every
year compared to the previous years. The reason for this is that
the Neuromuscular and Muscular Diseases Polyclinic of our
hospital is considered to be the reference center.
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In recent studies, it has been stated that MG is more common
especially in the elderly (1,3), the average age of our patients
was 53.8+16.67 (19-89), 57.2% of them were over 50 years
old. In accordance with the literature, 51.9% of the patients
diagnosed with MG after the age of 50 were male. Female
patients were statistically significantly younger (49.6+16.13
years, p=0.000).

In 79% (n=109) of our patients, the first application complaint
was the most common ptosis. The first symptom that occurs in
15% of the patients; bulbar weakness is known to occur with
difficulty speaking, chewing, or swallowing,and can sometimes
occur without obvious ocular signs or symptoms in older
adults.! Bulbar onset was present in 20 (14.4%) patients in our
patients included in study. Although rare, the first complaints
in MG can occur with focal weakness in single muscle groups.
Defined as "dropped head syndrome", which is rare in the
literature, it mainly arises as a result of the weakness of the
extensor group neck muscles.?'?2 5.8% (n=8) of our patients
presented with complaints of severe head incontinence. As
in the patients included in the study, the complaints increase
with fatigue, there is usually accompanying ptosis, chewing,
and swallowing difficulties.

Autonomic findings such as urinary-fecal incontinence and
erectile dysfunction, which are very rare in MG, requiring the
exclusion of other causes in case of existence, were present
in 3.6% (n=5) of our patients. Additional examinations and
investigations were also performed for patients with these
complaints to exclude other causes, and it was concluded that
MG had autonomic findings. These complaints completely
resolved within 3 months to 1 year in follow-up. It was stated
by the patients that especially urinary and fecal incontinence
differed during the day, and some days seemed to be
completely recovered.

During the 4.5-year follow-up period, 5 patients were followed
in intensive care units due to the need for a mechanical
respirator. 3 of them recovered and became extubated, and
their follow-up continues. Two of the patients died due to
pneumonia, respiratory failure, and developing autonomic
findings. The etiological cause of the MG crisis and respiratory
failure of the patients who died was thought to be an infection.

According to the Myasthenia Gravis American Clinical
Classification Foundation, while 79.7% (n=110) of them
were ocular MG patients at the first application, 26 of them
were followed up as generalized MG within an average of
12.6+6.81 months (2-28 months) months. MG is one of the
first diagnoses that come to mind in every patient presenting
with ptosis. The physiopathology of the conditions related
to the involvement of the autonomic system in MG and
the different responses of the drugs used in the treatment
have not been fully elucidated yet. Therefore, prospective,
larger controlled studies are needed. Treatment decisions
and patient follow-up frequency should be individualized
according to the severity of MG and coexisting disease,
and patient participation in these decisions is crucial for

successful management. Few patients can have complete
remission in MG. Most patients do not have complete
pharmacological  remission.  Prospective, controlled
studies comparing treatments in MG patients are few. With
current knowledge and treatments, care must be taken to
find the most suitable treatment for each patient. In our
study, 33.3% of the patients had thymectomy. One of the
patients with thymoma received radiotherapy in addition to
thymectomy because of parenchymal invasion. When MG is
diagnosed, treatment is usually started with cholinesterase
inhibitors. However, in most patients, it may be necessary
to add immune-focused therapy. Physical therapy and
rehabilitation, either outpatient or inpatient, are also part
of the treatment and are very effective. Another treatment
method is surgery. Treatment of maximal thymectomy with
sternotomy or minimally invasive approaches can be applied.

The limitation of our study is that we could not determine the
pathogenicity of existing and newly identified antibodies in
seronegative MG patients. The reason for this was that the
testing of antibodies was paid and the patients did not want
it.

Over time, specific diagnostic procedures and expert follow-
up improve treatment outcomes. This is particularly important
because MG is a potentially reversible disease with treatment
options that can make a huge difference to the patient. With
the close follow-up and appropriate treatment, the majority
of MG patients are able to perform daily living activities and
maintain a normal quality of life.

CONCLUSION

In the diagnosis, follow-up, and treatment process of MG
patients; evaluation of the patient by the same clinician team,
taking into account other diseases of the patient, individual
immunological treatment, and follow-up at a certain
frequency constitute the most important parts.
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Abstract

Objective: This study aimed to examine the short term effect of
inpatient rehabilitation program on self —-reported physical activity
in participants with physical disabilities.

Material and Method: The patients were divided into groups as
group 1:individuals with physical disability due to musculoskeletal
diseases, and group 2: individuals with physical disability due
to neurological diseases. The results of Physical Activity Scales
for Individuals with Physical Disabilities (PASIPD) at one month
after discharge (PA2) compared with the results of PASIPD at
hospitalization (PA1). The first assessment was done face-to face,

but the assessment after discharge were made using phone.

Results: There was a significant difference between PA2 and PA1 in
group 1, group 2, and among all participants (p=0.001). The change
in physical activity level from hospitalization to one month after

discharge was similar in the two groups (p=0.564).

Conclusion: While people learn to live with a disability, quickly
integrating physical activity with rehabilitation program into their

new daily routine can be seen as a good strategy.

Keywords: disability, physical activity, rehabilitation, televisit

Oz
Amac: Mevcut calismada fiziksel engelli bireylerde hospitalize edilerek
uygulanan rehabilitasyon uygulamalarinin kisa dénem etkisinin

degerlendirilmesi amaglanmistir.

Gere¢ ve Yontem: Hastalar grup 1: kas-iskelet sistemi hastaliklari
nedeniyle fiziksel engelli bireyler ve grup 2: norolojik hastaliklar
nedeniyle fiziksel engelli bireyler olarak gruplara ayrild.
Hospitalizasyonlarinin ilk gtnindeki Fiziksel Engelli Bireyler icin
Fiziksel Aktivite Olcek (FEBFAQ) sonuglar (FA1) taburculuktan bir ay
sonraki ile (FA2) karsilastirimistir. ilk degerlendirme yiz yize yapildi
ancak taburcu olduktan sonraki degerlendirme pandemi nedeniyle

telefon araciligiyla yapildi.

Bulgular: Grup 1deki, grup 2'deki ve tim katilimcilarin FA2 ve FAT
arasinda anlamli fark vardi (p = 0,001). Iki grup arasinda fiziksel aktivite

dizeyinin degisimi acisindan anlamli fark saptanmadi (p = 0,564).

Sonug: insanlar fiziksel bir engelle yasamayl 6grenirken, fiziksel
aktiviteyi rehabilitasyon programiyla hizli bir sekilde yeni gunltk

rutinlerine entegre etmek iyi bir strateji olarak gordlebilir.
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INTRODUCTION

The World health organization (WHO) describes physical
activity as any body movement produced by skeletal muscles
that results in energy expenditure in daily life activities
above resting level.™ The implications of physical inactivity
on health has been the subject of many studies recently.
2 An inactive lifestyle is accompanied by higher risks for
morbidity and mortality of a great number of chronic diseases
such as coronary artery disease, diabetes, colon cancer, and
osteoporosis.2*! Physical activity levels can be measured by
accelerometers, pedometers, heart rate monitors and various
types of questionnaires.”!

Disability was defined by WHO as a restriction or lack of
ability to perform daily activity, but this definition was later
changed to problems in functioning in the WHO classification
of Functioning, Disability and Health (ICF).® Disability is used
as an umbrella definition that includes 3 components of
health: body functions and structures, activity limitations, and
participation restrictions. Thirteen to 20 % of the western
population has one or more disabilities.’? Osteoarthritis, back
pain, neck pain, rheumatologic diseases, neurologic disorders
(stroke, spinal cord injury, multiple sclerosis, Parkinson
diseases) can cause physical disabilities.>® Recent studies
have shown that; high levels of disability is related with low
levels of physical activity.®?” Also, compared to non-disabled
individuals, it has been observed that disabled individuals
do less physical activity in their leisure time and less physical
activity of at least 30 minutes of moderate intensity five days
a week.?” This result may not be surprising; environmental
barriers, pain, embarrassment, transportation problems,
inadequate accommodations, and unsuitable sports may be
some possible barriers to physical activity for individuals with
disability.’®!

Individuals with disability are commonly hospitalized in
inpatients clinics for rehabilitation, which aims to achieve
optimal functional level of patients within their own
limitations.' A rehabilitation program can be an excellent
opportunity to integrate post-rehabilitation physical activity
into their lifestyle.'

In previous studies, the effect of structured outpatient
rehabilitation program on physical activity, or the effect
of inpatient rehabilitation program on only participants
with neurological disorders like as: spinal cord injury were
investigated.>'

This study aimed to examine the short term effect of inpatient
rehabilitation program on self -reported physical activity both
participants with physical disabilities due to musculoskeletal
and neurological disorders.

MATERIAL AND METHOD

Study population and design

This study was designed as a prospective cohort study in the
physical medicine and rehabilitation (PMR) inpatients clinic.

This study was approved by the University of Health Sciences
Diskapi Yildinm Beyazit Training and Reserach Hospital
Institutional Ethics Committee (Approval number: 94/06), and
was conducted in accordance with the Declaration of Helsinki
guidelines Signed informed consent was obtained from each
participants prior to starting data collection.

Ninety-two patients with physical disabilities, due to neurologic
or musculoskeletal diseases and hospitalized in PMR clinic for
rehabilitation between September 2020 and March 2021
were included in this study. Twelve patients who could not be
followed up at the end of the first month were excluded from
the study and the study was completed with 80 patients.

Inclusion criteria were patients over 18 years of age with
cognitive functions able to fill the forms and patients with
medical stabilization for neurological diseases.

Patients under 18 years of age, patients with additional
hearing, visual and mental disabilities, patients with metabolic
instability for neurological diseases, history of malignancy and
pulmonary and cardiac failure, and patients with recurrent
hospitalization in the PMR clinic were excluded from the study.

Demographic Data

It includes demographic and disease characteristics including
age, gender, job, marital status, and comorbidities, and
diagnosis requiring hospitalization.

Self-reported Physical Activity Measure

The physical activity scale for individuals with physical
disabilities (PASIPD) was used to evaluate the physical activity
level of the patients. The PASIPD was developed by Washburn
et al."?, and consists of 13-items: 6 leisure time, 6 households,
and 1 occupational activity item. The number of days
participated in these activities in the past 7 days was asked as
never, seldom (1-2 d/week), sometimes (3-4 d/week), or often
(5-7 d/week) and the average of how many hours a day they
participated (<1 hour, >1 but >2 hour, 2-4 hour, > 4hour). The
response to the occupational item was categorized as <Thour,
>1 but < 4 hour,> 5 but< 8 hour, >8 hour. The score for each
item was found by multiplying a MET value associated with
the activity intensity using the daily average hours for each
item, and the total score was obtained by adding the scores
of the items between 2-13. The first item, which requests
information about sedentary life, wasn't scored.

Interventions

At the first day of hospitalization, all participants were
examined by the same physiatrist. After that, a rehabilitation
program was planned for each patient according to the
current functional status of these patients. Rehabilitation
programs included two or more electrotherapies, heat
treatments, stretching-strengthening exercises, walking-
balance exercises, sitting exercise and transfer training one
session/a day, 5 days/week during 4 weeks. The intensity
of physical therapy and duration of hospitalization were
determined according to the age, disease, functional status,
comorbidities, and secondary complications of each patient.
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The patients were divided into groups as group 1: individuals
with physical disability due to musculoskeletal diseases, and
group 2: individuals with physical disability due to neurological
diseases the participants in both groups were evaluated two
times (PA1, PA2). The first assessment (PA1) was made on the
second day of hospitalization, the second assessment (PA2) one
month after discharge. At the first evaluation, demographics
(age, gender, job, comorbidities...), diseases characteristics,
and the level of self-reported physical activity were examined.
The first assessments was done face-to face, but the assessment
after discharge were made by telephone (Figure 1).

Hospitalization

Discharge

|

PA, The second day of the hospitalization

T

PA;. One month after discharge

Figure 1. Study Protocol

Comparisons

The changes in PASIPD scores were compared between
groups, within groups, and among all participants.

Statistical Analyses

The data analyses were conducted using Statistical Package
for the Social Sciences (SPSS 22.0 for Windows) software.
The variables were investigated using visuals (histograms,
probability plots) and a Kolmogorov-Smirnov test. In
reporting descriptive statistics, data were expressed as mean
+ standard deviation (SD) and median (minimum-maximum)
for continuous variables, and as frequencies and percentages

(%) for nominal and categorical variables. PA2 and PA1, were
compared with Wilcoxon signed rank test in group 1, group
2, and among all participants. The x° tests and Fisher’s exact
tests were used to compare nominal and categorical variables
as well as the independent sample T and Mann-Whitney U
tests were used to compare the continuous values between
group 1 and 2. A p-value of < 0.05 was considered statistically
significant.

RESULTS

The mean age of all patients was 60.76 + 15.71 years, 48 (60%)
were female and 32 (40%) were male. Half of the patients
(group 1, n = 40) had musculoskeletal diseases and the other
half (group 2, n =40) had neurological diseases. Demographics
and disease data of the patients are shown in Table 1 and
Table 2.

According to the results comparing the demographic
characteristics of the two groups, there was no significant
difference in age, job, marital status and comorbidities
(p>0.05). The gender of the participants in group 1 was
significantly different from group 2 (p=0.006).

At the beginning of the hospitalization participants in group
1 had higher self-reported physical activity level comparing
participants in Group 2 (p=0.01). The PASIPD scores were
statistical similar between two groups at the one month after
discharge (p>0.05).

Table 2. Disease data of patients

Group 1 n=40, n(%) Group 2 n=40, n(%)

Rheumatoid arthritis 2 (5) TBI 5 (12.5)
Gonarthrosis 4 (10) ALS 1 (2.5)

IVD 24 (60) Stroke 21 (52.5)
Artroplasty 3 (7.5) GBS 4 (10.0)

Shoulder problems 6 (15)
Anykilosing Spondylitis 1 (2.5)

Brachial plexus 1 (2.5)
Parkinson diseases 2 (5.0)
SCl 6(15.0)

IVD: intervertebral disc diseases, TBI: traumatic brain injury, ALS: amyotrophic lateral sclerosis, GBS:
Guillain- Barre Syndrome, SCI: spinal cord injury

Table 1. Demographics data of patients

Total n=80 Group 1 n=40 Group 2 n=40 P
Age (years) mean+SD 60.76+15.71 63.26+17.66 58.26+17.66 0.16%
Gender n (%) Female/Male 48 (60)/32(40) 30(75)/10 (25) 18 (45)/ 22 (55) 0.006**
Unemployed 39 (48.8) 25 (62.5) 14 (35)
Workman 17 (23.1) 7(17.5) 10(25.0)
Tt Driver 6(7.5) 3(7.5) 3(7.5) 0,00+
n(%) Shopkeeper 2(2.5) 0 25()
Officer 15(18.8) 5(12.5) 10 (25.0)
Student 1(1.3) 0 1(2.5)
) Single 7 (8.8) 1(2.5) 6(15.0)
an},Z}a' status Divorced 20 (25.0) 12(30.0) 8 (20.0) 0.09%%%
Married 53 (66.3) 27 (67.5) 26 (65.0)
HT 50 (62.5) 26 (65) 24 (60) 0.65**
Comorbidities DM 23 (28.75) 10 (25.0) 13 (32.5) 0.82%*
n (%) Cardiac 18 (22.5) 10 (25.0) 8(20.0) 0.59**
Hyperlipidemia 12(15.0) 5(12.5) 7(17.5) 0.54%*

SD: standard deviation, p value shows comparison of group 1 and group 2, *: independent sample t test, **: Pearson’s ° test, ***:Fisher’s exact test
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The change in PASIPD from hospitalization to one month
after discharge was similar in the two groups (p=0.564)
(Table 3).

Table 3. Comparison of physical activity level at the beginning of the

hospitalization and one month after discharge, and changing of physical
activity level between two groups

Group 1, n=40

Group 2, n=40

median (min-max) median (min-max) pvalue
PA1 MET h/day 1.94 (0-29.99) 0.0 (0-8.84) 0.001
PA2 MET h/day 7.31 (0.49-54.92) 5.83(0.93-19.18) 0.138
PA2-PA1 MET h/day 4.69 (0/47.12) 3.82(0.33/17.44) 0.564

Min-max: minimum-maximum, PA1: Physical activity level one day after hospitalization, PA2: Physical
activity level at one month after discharge. Mann-Whitney U test were used.

There was a significant difference between PA2 and PA1
in group 1, group2, and among all participants (p=0.001)
(Table 4).

Table 4. Changes in self- reported physical activity of participants

Group 1 Group 2 Total
n=40 n=40 n=80
median P median p2 median p3
(min-max) (min-max) (min-max)
PA1 1.94 0.0 0.69
MET h/day  (0-29.99) (0-8.84) (0-29.99)
. . 0.001
PA2 7.31 5.83 6.66
MET h/day (0.49-54.92) (0.93-19.18) (0.49-51.92)

Min-max: minimum-maximum, PA1: Physical activity level at one day after hospitalization, PA2:
Physical activity level at one month after discharge, p1 shows comparison of PA1 and PA2 in group
1, p2 shows comparison of PA1 and PA2 in group 2, p3 shows comparison of PA1 and PA2 in all
patients. Wilcoxon signed rank test were used.

DISCUSSION

This study analyzed the impact of the rehabilitation program
on self- reported physical activity levels of participants with
physical disabilities. This study determined that the self-
reported physical activity levels increased significantly from
the onset of hospitalization to one month after discharge.
These results were obtained both in patients with physical
disabilities due to musculoskeletal diseases and in patients with
physical disabilities due to neurological diseases. Although the
self- reported physical activity levels of patients with physical
disabilities due to musculoskeletal diseases were higher than
patients with physical disabilities due to neurological diseases
at the beginning of hospitalized, the improvement in self-
reported physical activity from hospitalization to one month
after discharge was similar in the two groups.

Exercising large muscle groups at a frequency of 3-5 times a
week, for a period of 20-60 min (or multiple 10-min sessions),
at an intensity of 40-70% heart rate reserve (HRR) was
recommended by the American Colleague of Sport Medicine
to persons with chronic conditions or disabilities (stroke,
amputation, spinal cord injury...) in order to improve aerobic
fitness.'M Different results have been obtained in studies

investigating the aerobic effects of rehabilitation programs.
[10,14-16]

Self-reported  (subjective) or device-based (objective)
measurements are the instruments that measure physical
activity. PASIPD, which is a self-reported questionnaire, was
used to investigate the physical activity levels in this study.
The reliability and validity of PASIPD, comparable to a well-
established self-reported questionnaire for healthy people, was
demonstrated.?'” Although there was a correlation between
hip accelerometers and PASIPD with correlation coefficients
varying between 02.23 and 0.30, it was stated that it would not
be correct to compare these two different methods.?”

In our study, we investigated the effects of routine
rehabilitation programs on the self- reported physical activities
of participants with disabilities. All participants continued their
rehabilitation program in the inpatients clinic, so the impact of
the environment was standardized for all patients. One month
after discharge, self- reported physical activity was improved
with rehabilitation among all participants and in both groups.
In order to make our second evaluation, we preferred to do it
one month after discharged when the patients returned to their
normal daily life, because PASIPD is generally a questionnaire
that evaluates housework and leisure activities, we thought
that the evaluation made during the hospitalization of the
patients might lead to incorrect evaluations.

During pandemic, our methods of evaluation patient were
changed as all our habits changed. We preferred televisit
method which is made over telephone to evaluate the self-
reported physical activity level of participants due to transfer
problems and pandemic.!'®

In a randomized controlled study, weekly self-reported
physical activity levels increased with home or community-
based exercise programs in women with mobility problems.''®
Inthis study, the weekly self-reported physical activity leveland
fitness parameters at the onset and end of the study (28 weeks
later) were evaluated in the intervention group. However, in
the control group, the weekly self-reported physical activity
level was not investigated.'"” No significant difference was
found between the intervention group and control group
in fitness parameters such as weight, body mass index, peak
heart rate, and blood pressure.'"” Increased physical activity
nine weeks after rehabilitation was examined in a multicenter
study.""They divided the participants into 3 groups, including
those who had one of the following diagnoses: amputation,
stroke, neurologic disorders, back disorders, rheumatic
related disorders, and whiplash. Only a routine rehabilitation
program was applied to the first group, sport counseling
was given in addition to the routine rehabilitation program
during the rehabilitation sessions in the second group, and
sport counseling was initiated for the third group after nine
weeks of rehabilitation. PASIPD scores increased significantly
only in the group of patients who continued sport counseling
after the rehabilitation program compared to the beginning
of the study."™ No difference was found between a routine
rehabilitation program and a routine rehabilitation program
that adds sport counseling. Similar results were obtained by
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extending the study to one year; only in the group where
sports counseling was continued after rehabilitation, a
significant increase was found in PASIPD after one year when
compared to the beginning of the study.”

Zbogar et al.'"? investigated the effect of structured therapy
on physical activity in patients with paraplegia or tetraplegia
due to spinal cord injury. They recorded physical activity
through a self-reported questionnaire and with 2 real-
time accelerometers worn on the dominant wrist or hip for
ambulatory individuals. According to the results of this study,
there was no significant change in self —reported physical
activity fromdischarge to admission. However, physical activity
evaluated by accelerometers was significantly increased.

Although there are similar results to our study in the literature,
there are different results in the change of physical activity
with rehabilitation. This may be attributed to the different
patient spectrum involved and assessment method.

We found that the physical activity levels increased with
in patients rehabilitation program, but the continuation of
post-rehabilitation counseling services is important in order
to increase physical activity for a longer time or to try to
transform physical activity into a lifestyle.

Some potential problems underlying improving physical
activity behavior after rehabilitation were found to include
psychosocial problems, as well as several barriers such as
health conditions, limited environmental opportunities, lack
of time, lack of motivation, lack of money, lack of motivation,
and transportation problems.2"

The first limitation of our study was the short follow-up period.
A longer follow-up period is necessary to assess how much we
can integrate the physical activity of participants who have
started living with disabilities into their daily life. The second
limitation was that PASIPD was a subjective measure. The
combination of objective and subjective measures of physical
activity can increase the reliability of our results. Another
limitation of our study was that the duration of disability, which
may be a factor in changing physical activity, wasn't evaluated.
Since our study was conducted during the pandemic period,
the number of our participants remained limited due to the
fact that hospitalization of patients was reduced in this period
within the framework of pandemic conditions.

CONCLUSION

The rehabilitation program seemed to provide an important
opportunity to start promoting a physically active lifestyle.
While people learn to live with a disability, quickly integrating
physical activity with rehabilitation program into their new
daily routine can be seen as a good strategy. Beneficial ways
to continue increasing physical activity after rehabilitation are
counseling services and longer follow-up periods. Therefore,
it is important to plan and structure rehabilitation activities
in these patients according to psychosocial factors and
environmental barriers in their daily lives.
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Esophageal Involvement and Gastroesophageal Reflux
Disease in Systemic Sclerosis: A Tertiary Center Experience

Sistemik Skleroz'da Ozofagus Tutulumu ve Gastrodzofageal Reflii Hastahig::
Uclincii Basamak Deneyimi

Ferhat Bacaksiz', ©Omer Oztiirk?, ®Derya Ari2, ©Ozlem Akdoganz?, ©ilyas Tenlikz,
Volkan Gokbulut?, ©Yakup Ergiin3, ©Yasemin Ozderin Ozin2, ©Ertugrul Kayacetin2

'Gazi Yasargil Training and Research Hospital, Department of Gastroenterology, Diyarbakir, Turkey
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Abstract

Aim: In this study, we investigated the demographic features,
endoscopic, manometric, and 24-hour pH monitoring findings of
patients with SS.

Materials and Method: Twenty-six patients with SS who presented
with dysphagia or heartburn complaints were identified. Patients’
files, endoscopic, manometric, and 24-hour ph monitoring findings
of the esophagus were examined.

Results: All of the patients were symptomatic. The average age of
26 patients was 47.9 years and 96% were women. 46.1% of them
applied with the complaint of heartburn and 53.9% with the
complaint of dysphagia. The frequency of esophagitis in patients
with SS was found to be significantly higher (p=0.005). Pathological
reflux was detected in 90% of the patients with SS who underwent
24-hour pH monitoring and it was significantly higher (p=0.013).
The mean esophageal body resting pressure in the patient with
SS group was -0.73 mmHg and was significantly lower than that
of control group (p<0.001). The mean resting LES pressure in the
patient with SS group was 3.3 mmHg and was significantly lower
than that of control group (p=0.028).

Conclusion: Esophageal involvement is a hallmark manifestation
of SS and typically occurs secondary to heartburn and dysphagia.
In our society, the incidence of Gastroesophageal Reflux Disease
(GERD) and GERD-related complications is high in SS patients
with esophageal symptoms. It is important to refer these patients
to experienced gastroenterology centers to be evaluated by
endoscopic and then other diagnostic methods.

Keywords: Esophageal motility disorder, gastroesophageal reflux
disease, systemic sclerosis.

0z
Amacg: Bu calismamizda Sistemik Skleroz (SS) tanili hastalarin

demografik 6zelliklerini, endoskopik, manometrik ve 24 saatlik ph
monitorizasyonu bulgularini arastirdik.

Gereg ve Yontem: Disfaji veya heartburn sikayetleri ile bagvurmus
olan 26 SS tanili hasta tespit edildi. Hastalarin, dosyalari, endoskopik,
manometrik ve 6zofagusun 24 saatlik ph monitorizasyonu bulgular
incelendi.

Bulgular: SS tanili hastalarin tamami semptomatikti, 26 Hastanin
yas ortalamasi 47,9 idi, %96'si kadindi. %46,1 i heartburn sikayetiyle,
9%53,9'u disfaji sikayetiyle basvurmustu. SS tanili hastalarda 6zofajit
sikhigr anlamli 6lctide yuksek saptandi (p=0,005). SS tanili hastalarda,
24 saatlik ph monitorizasyonu yapilan hastalarin %90'inda patolojik
refli tespit edilmisti ve anlamli derecede yUksekti (p=0,013). SS tanili
hastalarin ortalama Ozofagus Gévde Dinlenim Basinci -0,73 mmHg
olup kontrol grubuna gére anlamli olarak dusiktl (p<0,001). SS tanili
hastalarin ortalama LES Dinlenim Basinci 3,3 mmHg olup anlamli
derecede distktd (p=0,028).

Sonug: Ozofageal tutulum SS' nin karakteristik tutulumlarindan
biridir. Ozofagus tutulumu, heartburn ve disfaji gibi sikayetler ile
kendini gosterir. Toplumumuzda, 6zofagus semptomlari olan SS
hastalarinda Gastrotzofageal Reflii Hastaliggi (GORH) ve GORH ile iliskili
komplikasyonlarin gortlme sikligi yiksektir. Bu hastalarin endoskopi
ve diger tani yodntemleriyle degerlendirilmesi icin deneyimli
gastroenteroloji merkezlerine yonlendirilmesi énem arz etmektedir.

Anahtar Kelimeler: Gastroozofageal refll hastaligi, 6zofagus motilite
bozukluklar, sistemik skleroz
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INTRODUCTION

Systemic Sclerosis (SS) is a rare multisystemic disease of an
unclear etiology, characterized by microvascular damage and
excessive collagen synthesis and deposition in the skin and
visceral organs.! The gastrointestinal tract (Gl) is affected in
almost 90% of the patients with SS and the disease may also
involve any part of the Gl, from the oral aperture to the rectum.
2 Esophageal motility disorder (EMD), lower esophageal
sphincter (LES) incompetence, and the accompanying
gastroparesis in some patients are considered as the primary
causes of increased frequency of acid reflux. Additionally,
dysphagia and gastroesophageal reflux disease (GERD)
are commonly seen serious comorbidities in patients with
SS.BI GERD may result in numerous complications including
esophagitis, peptic stricture, and Barrett’s esophagus (BE).
4 Moreover, if left uncontrolled, GERD may form a basis
for recurrent aspiration pneumonia, thereby leading to
pulmonary fibrosis.”’ GER and dysphagia have been found
to be associated with depressive symptoms in patients with
SS.E In patients with SS, early assessment of esophageal
involvement may create awareness of aggressive treatments
for GERD. Additionally, administering treatment protocols
involving antacid and prokinetic agents and taking simple
precautions such as bedhead elevation may prevent long-
term complications including recurrent aspirations and lung
injury, thereby improving patients’ quality of life.”? The aim
of this study was to evaluate the demographic, endoscopic,
manometric, and 24-hour esophageal pH test results in SS
patients presenting with esophageal symptoms in our society.

MATERIAL AND METHOD

This study was approved ethically by the local ethics committee
(Date: 27.11.2019, Study No: 12) of from Ministry of Health
Ankara City Hospital Clinical Research Ethics Committee,
Ankara, Turkey. The study retrospectively reviewed the
medicalrecordsof 1,827 patients that underwent conventional
esophageal manometry at Ankara Training and Research
Hospital Gastroenterology Department Motility Polyclinic
over the period between January 2008 and December 2018.
Twenty-six patients diagnosed with SS were included in
the study. For each patient, medical records were reviewed
for demographic characteristics including age, gender, and
body mass index (BMI) and also for clinical characteristics
including 24-hour esophageal pH test results and endoscopic
and manometric findings. The patients included in the study
had a diagnosis of SS, underwent esophageal manometry,
and were aged over 18 years. Patients aged under 18 years
and those with no prior manometric evaluation, suspicious
signs of other esophageal motility disorders, active
cardiovascular, cerebrovascular and psychopathological
disorders, morbid obesity, thyroid diseases, malignancies,
other rheumatological diseases involving the esophagus, and
a history of surgery for reflux, esophagus, and stomach were
excluded from the study. Additionally, a control group of 26

age- and gender-matched patients was also included in the
study, who were randomly chosen from among patients that
presented to the same department with similar complaints
and had normal manometry results.

Statistical analysis

Data were analyzed using SPSS for Windows version 22.0
(IBM SPSS Inc., Armonk, NY, USA). Continuous variables were
expressed as meanztstandard deviation (SD) and categorical
variables were expressed as frequencies (n) and percentages
(%). Two groups were compared using Pearson’s Chi-square
test and Fisher’s Exact Test. A p value of <0.05 was considered
significant.

RESULTS

The 26 patients in the patient group comprised 25 (96.2%)
women and 1 (3.8%) man with a mean age of 47.9 years. All
of these patients were symptomatic and the most common
presenting complaint in the patients was dysphagia (53.9%)
followed by heartburn (46.1%). The mean BMI in the patient
group was 24.1 kg/m? and was significantly lower than that of
control group (p=0.017). Table 1 presents the demographic
characteristics of the patients in both groups.

Table 1. Demographic characteristics of patients.

SS group Control group

(n=26) (n=26) P
xg:rnsfge E=EE] 47.9+1.43 484+153 0.90
Female n (%) 25 (96.1%) 25 (96.1%) 0.75
Presenting Heartbu(n=1 2 (46.1%) Heartbu(n=1 3 (50%) 0.78
Symptom n (%) Dysphagia= 14 (53.9%) Dysphagia=13 (50%)
Tl 241456 28.145.1 0.017

(kg/m?) (+ SD)

SS: Systemic Sclerosis SD: standard deviation, BMI: body mass index

Endoscopy and 24-hour esophageal pH test results

In the patient group, 18 (69.2%) patients underwent
endoscopic evaluation. Endoscopic findings indicated that
the frequency of esophagitis was significantly higher in the
patient group compared to the control group (61.1% vs.
18.2%) (p=0.005). In the patient group, 54.5% of the patients
had Los Angeles (LA) grade A and B esophagitis and 45.5% of
them had LA grade C and D esophagitis. Moreover, no patient
had peptic stricture and the frequency of hiatal hernia was
almost significantly higher in the patient group compared
to the control group. On endoscopy, only one patient was
detected with BE and no significant difference was found
between the two groups with regard to the frequency of LES
incompetence (p>0.05).

Only 10 (38.5%) patients had 24-hour esophageal pH test
results. Of these, 9 (90%) patients were detected with reflux,
including 6 (60%) patients with distal reflux and 3 (30%)
patients with both distal and proximal reflux. In the control
group, however, reflux was detected in 9 (42.9%) out of 21
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patients, including 8 (38.1%) patients with distal reflux and
1 (4.8%) patient with both distal and proximal reflux. The
frequency of pathological reflux was significantly higher in the
patient group compared to the control group (p=0.013). Table
2 and 3 present the endoscopic and 24-hour esophageal pH
test results in both groups.

Table 2. Endoscopic findings of patients.

SS group Control group

(n=18) (n=22) P
Esophagitis n (%) 11 (61.1%) 4 (18.2%) 0.005
Peptic stricture n (%) - - -
Barrett's esophagus (%) 1(5.5%) - -
Hiatal hernia n (%) 6(33.3%) 2(9.1%) 0.57
LES incompetence n (%) 7 (38.9%) 5(22.7%) 0.31
Gastric ulcer n (%) 0% 2(9.1%) 0.18
Duodenal ulcer n (%) 0% 2 (9.1%) 0.18

SS: Systemic Sclerosis

Table 3. 24-hour esophageal pH test results of patients.

SS group Control group
(n=10) (n=21) P
Reflux 9 (90%) 9 (42.9 %) 0.013
Distal reflux 6 (60%) 8(38.1%)
Distal + Proximal reflux 3 (30%) 1(4.8%)

SS: Systemic Sclerosis

Esophageal manometry findings

In manometric evaluation, the LES was situated at a mean
distance of 43.6 cm in the patient group and 43.03 cm in
the control group (p>0.05). The mean esophageal body
resting pressure in the patient group was -0.73 mmHg and
was significantly lower than that of control group (p<0.001).
The mean resting LES pressure in the patient group was 3.3
mmHg and was significantly lower than that of control group
(p=0.028). Table 4 presents the esophageal manometry
findings in both groups.

Table 4. Esophageal manometry results of patients.

SSgroup Control group
(n=26) (n=26) i

Resting LES pressure (mm/Hg)

(£ SD) 3.3%3 20.3+4.94 <0.001
Esophageal body resting )

pressure (mmHg) (+ SD) 0.73+2.4 0.46+1.21 0.028
LES distance (cm) (+ SD) 43.6+3.6 43.03+2.1 0.43

SS: Systemic Sclerosis LES: Lower esophageal sphincter

DISCUSSION

In the present study, GERD and complications were detected
in most of the patients with SS. Moreover, a significant portion
of the patients presented with both distal and proximal reflux.
Given that all the patients were symptomatic, it is tempting
to consider that reflux could be the primary cause of these
complications.

Literature indicates that patients with SS have a higher
frequency of GERD complications such as reflux esophagitis,
esophageal stricture, and BE compared to the general
population.®! Katzka et al” reported that patients with
scleroderma are at increased risk of BE and esophageal
adenocarcinoma. Wipff et a.'” also noted that patients with
SS have an increased risk of esophageal adenocarcinoma and
should be closely monitored. Lahcene et al.'"! detected reflux
esophagitis in 38% and esophageal stricture and BE in 10%
of their patients. In our patients, although the frequency of
reflux was higher compared to those reported in the literature
and esophageal reflux was detected in 61% of the patients, no
esophageal stricture was detected in any patient and BE was
detected in only one patient.

Some previous studies found no significant association
between esophageal symptoms and EMD.">"3! Another study
reported that some patients presented no manometric signs
of esophageal involvement despite presenting numerous
esophageal symptoms and concluded that esophageal
symptoms have low sensitivity, specificity, and predictive
values in the diagnosis of SS.'" In contrast, Lahcene et al.l'"
reported that the frequency of esophageal symptoms was
significantly higher in the presence of esophageal dysmotility
and, therefore, these symptoms could be a simple warning
sign necessitating prompt search of EMDs by manometry.
02 Similarly, in our study, all the patients with SS were
symptomatic and were detected with EMD on manometry.
It is commonly known that patients with SS mostly present
to or are referred to gastroenterology polyclinics when their
complaints of dysphagia and heartburn become symptomatic.
Accordingly, in these patients, an assessment of esophageal
involvement in the symptomatic period may allow early
diagnosis and treatment of the patients and also prevent
potential complications.

Patients with EMD are likely to experience numerous clinical
problems such as early satiety, food regurgitation, progressive
weight loss, malnutrition, and food impaction. Unintentional
weight loss is the most sensitive indicator of malnutrition and
should be monitored at regular intervals. Moreover, a low BMI
(<18.5 kg/m?) is an indicator of protein-energy malnutrition.'®
In a 2009 study, Savarino et al.l'”! evaluated a total of 40 patients
with SS including 35 women and 5 men and reported the mean
BMI of the patients as 23 kg/m? Another study evaluated a group
of patients with SS awaiting lung transplantation and reported
that the mean BMI was 23.3 kg/m? and the men comprised 10%
of the patients (18). In our study, the mean BMI in the patient
group was 24.1 kg/m? and was significantly lower than that of
control group. However, depending on the mean BMI in the
patient group, it would be wise to assert that malnutrition could
not be considered in our patients with SS. Additionally, the high
frequency of reflux and other esophageal complications in such
patients, as seen in our patients, could be the primary cause
of food avoidance and the lower mean BMI compared to that
of control subjects. Based on these findings, we suggest that
an initial evaluation of esophageal involvement and nutrition
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status is essential for the assessment of malnutrition in patients
with SS that present to the gastroenterology clinic after the
onset of first symptoms.

Literature indicates that the normal range for the resting
LES pressure in response to wet swallows on esophageal
manometry is 16.6-35.4 mmHg. Additionally, the reported
normal ranges for mean distal and proximal amplitude are
64-154 and 33-91 mmHg, respectively.'"” The esophageal
manometry findings of SS are associated with decreased
esophageal motility with or without LES incompetence.
Esophageal symptoms and manometric anomalies are
commonly seen in patients with SS.2% In our study, the mean
resting LES pressure and the mean esophageal body resting
pressure in the patient group were 3.3 mmHgand-0.73 mmHg,
respectively, and were significantly lower than those of control
group. In all the patients with SS, the resting LES pressure
was below 10 mmHg and EMD was detected. In our study,
manometric abnormalities were common in symptomatic
patients, in accordance with the literature. Based on these
findings, we consider that in patients with SS, a manometric
evaluation of esophageal involvement followed by a 24-
hour esophageal pH test in the symptomatic period will be
beneficial for the detection of GERD and its complications.

The association between gender and Gl involvement in SS
remains controversial in the literature. A previous study
found a significant association between Gl manifestations
and gender in SS.2Y In contrast, Abu-Shakra et al.?? found
no significant relationship between Gl manifestations
and demographic characteristics including gender, age at
diagnosis, and disease type in patients with SS. However, a
previous retrospective study that was conducted with 257
Greek patients with SS indicated that the frequency of Gl
involvement was higher in women than in men.™ Our study,
unlike previous studies, had a female preponderance (96%).
This situation may be related to the fact that women in our
society visit hospitals more than men. Taken together, all
these findings implicate that SS mostly affects women and
esophageal involvement may also lead to more frequent and
serious complications in Turkish women.

Our study was limited in several ways. It had a retrospective
design and had a small patient population since SS is a
rare disease. However, no information was available in the
study regarding the durations of the disease and the use of
antacid-proton pump inhibitors and analgesic drugs by the
patients.

CONCLUSION

Esophageal involvement is a hallmark manifestation of SS
and typically occurs secondary to heartburn and dysphagia.
SS commonly causes EMD and LES incompetence, thus
precipitating patients towards reflux. Reflux also leads to
EMD and as this vicious circle continues, the frequency of
complications increases. In conclusion, GERD and GERD-
related complications have a high incidence in SS patients

with esophageal symptoms in our society. It is important
to refer these patients to experienced gastroenterology
centers to be evaluated by endoscopic and other diagnostic
methods.
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Evaluation of Hematological Parameters in Predicting Short-
Term Mortality for COVID-19 Patients with Gastrointestinal
Symptoms: A Case-Control Study

Gastrointestinal Semptomlari Olan COVID-19 Hastalarinda Kisa Suireli
Mortaliteyi Ongérmede Hematolojik Parametrelerin Degerlendirilmesi:
Bir Vaka Kontrol Calismasi

Serdar Ozdemir', ®Abdullah Algin’

Department of Emergency Medicine, University of Health Sciences Umraniye Training and Research Hospital, istanbul, Turkey

Abstract

Introduction: Due to local and systemic pathological mechanisms,
laboratory parameters, especially hematological parameters of
patients with gastrointestinal symptoms may differ from those
without these symptoms. We aimed to investigate the differences
between the hematological parameters of COVID-19 patients with
and without gastrointestinal symptoms.

Material and Method: Our study was designed as a retrospective
case-control study. The case group consisted of COVID-19 patients
with confirmed gastrointestinal symptoms, and the control
group consisted of those without gastrointestinal symptoms.
The hematological parameters of the patients were compared
statistically.

Results: In this study, 130 patients were included in the case group
and 130 patients in the control group. There was no statistical
difference between the groups in terms of the white blood cell
count, neutrophil count, lymphocyte count, platelet count,
hemoglobin, hematocrit, mean platelet volume, mean corpuscular
volume, neutrophil-lymphocyte ratio, platelet-lymphocyte ratio
values (p values: 0.642, 0.987, 0.132, 0.835, 0.306, 0.430, 0.057,
0.735,0.321, and 0.031, respectively).

Conclusion: There was no significant difference between the
COVID-19 patients with and without gastrointestinal symptoms in
the terms of hematological parameters.

Keywords: Case-control study, COVID-19, gastrointestinal
symptoms, mortality, SARS-CoV-2
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Giris: Lokal ve sistemik patolojik mekanizmalar nedeniyle,
gastrointestinal semptomlari olan hastalarin laboratuvar parametreleri
-¢zellikle hematolojik parametreleri olmayanlardan farkli olabilir.
Galismamizda  gastrointestinal  semptomlari  olan ve olmayan
COVID-19 hastalarinin - hematolojik parametreleri arasindaki farki
arastirmayi amacladik.

Gere¢ ve Yontem: Calismamiz retrosfektif vaka kontrol calismasi
olarak dizayn edildi. Vaka grubunu dogrulamis gastrointestinal
semptomu olan COVID 19 hastalar olusturdu. Kontrol grubunu ise
gastrointestinal semptomu olmayan COVID 19 hastalar olusturdu.
hastalarin hematolojik parametreleri istatistiksel olarak karsilastirildi.

Bulgular: Vaka grubuna 130 olgu grubuna 130 hasta dahil edildi.
gruplar arasinda beyaz kan hicresi sayisi, notrofil sayisi, lenfosit sayisi,
trombosit sayisi, hemoglobin, hematokrit, ortalama trombosit hacmi,
ortalama korpuskiler hacim, nétrofil-lenfosit orani, trombosit-lenfosit
orani agisindan istatistiksel fark yoktu (p degerleri 0,642, 0,987, 0,132,
0,835, 0,306, 0,430, 0,057, 0,735,0,321, 0,031 sirasiyla)

Sonug: Gastrointestinal semptomlar olan COVID-19 hastalar ile
olmayanlar arasinda hematolojik parametreler acisindan anlamli bir
fark yoktur.

Anahtar Kelimeler: vaka kontrol calismasi, COVID-19, gastrointestinal
semptomlar, mortalite, SARS-CoV-2
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INTRODUCTION

Following an unknown pneumonia outbreak in the city of
Wuhan, China in December 2019, a new coronavirus was
isolated and named severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) by the International Committee
on Taxonomy of Viruses on January 7, 2020."" Pneumonia
caused by this virus was named Coronavirus Disease 2019
(COVID-19) by the World Health Organization on February
11, 2020 and declared a pandemic on March 11, 2020. The
SARS-CoV-2 pandemic has had serious effects not only on
the health system but also on economic and social systems
around the world.B!

COVID-19 predominantly occurs as a respiratory system
infection, and the most common symptoms are fever, fatigue,
and dry cough.” In addition, various symptoms such as joint
and muscle pain, sore throat, nausea, vomiting, diarrhea,
conjunctivitis, headache, loss of taste or smell, and skin rash
may be observed.™ Symptoms listed in patients may occur
individually or in different combinations.” Although SARS-
CoV-2 is a virus that is mostly effective in the respiratory
system, it can also affect the gastrointestinal system and cause
gastrointestinal symptoms, such as nausea, vomiting, and
diarrhea.”! The pathogenesis of gastrointestinal symptoms has
been discussed in the literature, and several mechanisms have
been reported,® with the primary factors being replication and
local inflammatory response in the gastrointestinal mucosa,
followed by gastrointestinal response to systemic increased
cytokines, gastrointestinal effects of systemic hypoxia, and
gastrointestinal microthrombus.” We hypothesized that due
to these pathological mechanisms, laboratory parameters,
especially hematological parameters of patients with
gastrointestinal symptoms might differ from those without
these symptoms.

In this study, we aimed to investigate the differences between
the hematological parameters of COVID-19 patients with and
without gastrointestinal symptoms.

MATERIAL AND METHOD

Study Design

This retrospective case-control study was conducted at
University of Health Sciences Umraniye Training and Research
Hospital, a 686-bed tertiary education hospital with an
annual emergency department (ED) census of 453,000. We
retrospectively collected the data of patients with corrected
COVID-19 who presented to ED between March 01, 2021 and
May 01, 2021.

Study Population

Our study population consisted of COVID-19 patients
presenting to ED between March 01, 2021 and May 01, 2021.
All patients had a positive reverse transcription polymerase
chain reaction (rt-PCR) test for SARS-CoV-2 were included in
the study. Patients with missing data were excluded.

The case group consisted of COVID-19 patients with
gastrointestinal symptoms, and the control group comprised
those without these symptoms. Patients of the same age
and gender in the case group were selected from the list of
confirmed COVID-19 cases for the control group if possible. If
there was no case of the same age and gender, most similar
patients were included as controls.

Data Collection

Demographics, comorbidities, and symptoms, vital
parameters at admission, laboratory findings, and ED
outcomes were noted from the hospital computer-based
patient data system. Comorbidities were noted as coronary
artery disease, diabetes mellitus, chronic obstructive
pulmonary diseases, hypertension, congestive heart failure,
chronic renal failure, and malignancy. Symptoms of the
disease were recorded as fever, cough, sputum, dyspnea,
weakness, muscle-joint pain, headache, sore throat,
vomiting-nausea, and diarrhea. Systolic blood pressure,
diastolic blood pressure, pulse pressure, body temperature,
respiratory rate, and peripheral oxygen saturation were
recorded as vital parameters. The documented laboratory
parameters were blood urea nitrogen, creatinine, C-reactive
protein, D-dimer, troponin, albumin, white blood cell count,
neutrophil count, lymphocyte count, platelet count, mean
platelet volume, and mean corpuscular volume. Lastly, the
neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte
ratio were calculated.

Statistical Analysis

SPSS version 22.0 for Windows (SPSS Inc, Chicago, IL, USA)
was used for statistical analyses. The normality analysis
was undertaken using the Kolmogorov-Smirnov test for
continuous data. Categorical data were shown with numbers
(%) and compared with the chi-squared test. Quantitative
variables were shown with interquartile range (25th-75th
percentile) and median values, and then compared between
the two groups using Student’s t-test or the Mann-Whitney
U test according to the normality of distribution. To identify
parameters associated with 30-day mortality, the univariate
analysis was conducted using the chi-square, Fisher’s exact,
Student’s t or Mann-Whitney U test, where appropriate.
To counteract the problem of multiple comparisons, the
Bonferroni correction was used. Statistical significance was
defined at p<0.05.

Ethics

Ethical approval for the study was obtained from the Ethics
Committee of University of Health Sciences UmraniyeTraining
and Research Hospital (approval number: 153, date: May 27,
2021). We retrospectively reviewed the data obtained from
the computer-based system of the hospital. However, the
recorded data did not include any personal identifiable data;
it only included clinical information. Therefore, informed
consent was waived by the ethics committee.
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RESULTS

Of the 260 patients included in the study, 130 were included
in the case group and 130 in the control group. The mean of
age of the case group was 43+15 years and that of the control
group was 40+10 years. A total of seven patients, five in the
case group and two in the control group, died within 30 days
of ED presentation. The rates of 30-day mortality for the whole
study cohort, case group, and control group were 2.7%, 3.8%,
and 1.5%, respectively. There was no statistically significant
difference between the case and control groups in terms
of mortality (p=0.447). In the case group, 91 patients were
discharged, 35 were hospitalized, and four were admitted to
the intensive care unit. In the control group, 103 patients were
discharged, 26 were hospitalized, and four were admitted to
the intensive care unit. There was no statistically significant
difference between the case and control groups in terms of
ED outcomes (p=0.076). Table 1 presents the comparison of
demographic characteristics, clinical outcomes within the first
24 hours, comorbid diseases, symptoms, vital parameters at
presentation, and mortality data between the case and control
groups. The comparison of initial laboratory findings between

the groups is shown in Table 2. Accordingly, no statistically
significant difference was observed between the case and
control groups in terms of hematological parameters.

1,098 COVID-19 patients presented to the emergency department between March 01,
2021 and May 01, 2021 and had a positive reverse transcription polymerase chain reaction
test

602 COVID-19 patents were excluded due to missing data or unavailable
hematological parameters

236 patients who were unsuitable for the control group were excluded.

l |

CASE GROUP

CONTROL GROUP

130 COVID-19 patients with
gastrointestinal symptoms

130 COVID-19 patients without
gastrointestinal symptoms

Figure 1. Flowchart of the study

Table 1. Baseline characteristics of the enrolled patients and their comparison between the case and control groups

Variables Total gastrgizstisgt?r)\:rs()‘lurrl\txtoms) gagfrr;ti:::leg:i(:;?s(yw::::r:ls) p values
n=260 (%) n=130 (%) n=130 (%)

Age, years 41£12 43+15 40+10 0.144

Gender 0.529

Male 153 (58.8%) 74 (56.9%) 79 (60.8%)

Female 107 (41.2%) 56 (43.1%) 51 (39.2%)

Clinical outcome within the first 24 hours 0.076

Discharge 194 (74.6%) 91 (70%) 103(79.2%)

Admission to inpatient clinics 61 (23.5%) 35 (26.9%) 26 (20%)

Intensive care unit admission 5(1.9%) 4 (3.1%) 1 (0.8%)

Comorbidities (+%/-%)

Chronic obstructive pulmonary diseases 7 (2.7%) 4 (3.1%) 3(2.3%) 0.702

Hypertension 25 (9.6%) 19 (14.6%) 6 (4.6%) 0.006

Diabetes mellitus 22 (8.5%) 16 (12.3%) 6 (4.6%) 0.026

Coronary artery disease 4 (1.5%) 4 (3.1%) 0 0.122

Congestive heart failure 3(1.2%) 3(2.3%) 0 0.247

Chronic kidney disease 4(1.5%) 3(2.3%) 1(0.8%) 0.622

Frequency of symptoms (n/%)

Fever 89 (34.2%) 43 (33.1%) 46 (35.4%) 0.695

Cough 170 (65.4%) 84 (64.6%) 86 (66.2%) 0.794

Sputum 6 (2.3%) 4 (3.1%) 2 (1.5%) 0.176

Shortness of breath 78 (30%) 44 (33.8%) 34 (26.2%) 0.684

Weakness 47 (18.1%) (1 7.7%) 24 (18.5%) 0.872

Muscle-joint pain 34 (13.1%) 0 (15.4%) 14 (10.8%) 0.270

Loss of taste or smell 13 (5%) 7 (5.4%) 6 (4.6%) 0.776

Headache 11 (4.2%) 5 (3.8%) 6 (4.6%) 0.758

Sore throat 29 (11.2%) 13 (10%) 16 (12.3%) 0.555

Nausea-vomiting 65 (25%) 65 (50%) 0

Diarrhea 78 (30%) 78 (60%) 0

Vital parameters

Systolic blood pressure 123+17 126+17 116+13 0.015

Diastolic blood pressure 7419 7510 7317 0.372

Pulse pressure 8917 88+17 8917 0.706

Body temperature 36.5 (36.3-37) 36.6 (36.4-37) 36.5 (36.2-36.8) 0.030

Respiratory rate 20(16-22) 20 (18-22) 18 (16-20) 0.143

Oxygen saturation 97 (95-98) 96 (94-98) 97 (96-98) 0.044

Mortality 7 (2.7%) 5(3.8%) 2 (1.5%) 0.447
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Table 2. Laboratory parameters of the enrolled patients and their comparison between the case and control groups

Variables Total gastrgia:\stisgt?r)\grs()‘/ﬂn:t;‘toms) gagrrr:)ti:lzleg:i‘:;'las(yr::::;s) p values
n=2012 (%) n=1971 (%) n=41 (%)

Glucose, mg/dL 102 (91-117) 106 (94-119) 99 (89-109) 0.027
Blood urea nitrogen, mg/dL 25.68 (12.84-29.96) 25.68 (17.12-29.96) 23.54 (3.21-29.96) 0.190
Creatinine, mg/dL 0.82 (0.68-0.95) 0.88 (0.72-0.95) 0.79(0.68-0.94) 0.311
Albumin, g/dL 4.27 (3.94-4.57) 4.19 (3.91-4.44) 442 (4.11-4.68) 0.044
Alanine aminotransferase, IU/L 22 (15-35) 23 (16-37) 19 (13-33) 0.315
Aspartate aminotransferase, 1U/L 23 (18-32) 23 (18-33) 23(17-28) 0.115
Sodium mg/L 139 (137-140) 139 (137-140) 139 (137-140) 0.346
Potassium mg/L 4.1 (3.7-4.4) 4.1 (3.7-4.4) 3.9(3.7-4.3) 0.236
D-dimer, mg/L 82 (42-2613.8) 131.5 (52.5-3642.9) 57 (32.5-2089.35) 0.022
Troponin (cTnl), ng/mL 0.02 (0.01-0.05) 0.03 (0.01-0.06) 0.01 (0.01-0.03) 0.005
C-reactive protein, mg/L 0.3(0.2-1.4) 0.4 (0.2-1.6) 0.2 (0.2-0.8) 0.039
Hematological test parameters

White blood cell count 7.07+£3.33 7.17+3.33 6.97+3.34 0.642
Neutrophil count 4.62+2.62 4.61+2.56 4.62+2.70 0.987
Lymphocyte count 1.88+1.16 1.78+1.17 2+1.14 0.132
Platelet count 234.74+64.28 233.91+64.58 235.61+64.23 0.835
Hemoglobin count 13.9(12.6-15.3) 14.1 (12.8-15.3) 13.8(12.3-15.3) 0.306
Hematocrit count 37.63+12.62 38.25+11.81 36.98+13.43 0.430
Mean platelet volume 9.5(8.7-10.2) 9.4 (8.6-10.2) 9.5(8.9-10.1) 0.057
Mean corpuscular volume 85.5 (82.1-88.5) 85.5 (80.8- 88.6) 85.5 (82.4-88.5) 0.735
Neutrophil-to-lymphocyte ratio 2.23 (1.47-4.45) 244 (1.49-4.72) 2.02 (1.43-3.94) 0.321
Platelet-to-lymphocyte ratio 125.99 (93.51-187.85) 140.34 (97.27-193.06) 115.36 (89.46-170.59) 0.031

DISCUSSION

In this study, we examined the differences between the
hematological parameters of COVID-19 patients presenting
to ED with and without gastrointestinal symptoms. We found
no significant difference between these two groups in terms
of hematological parameters. To the best of our knowledge,
this is the first study that investigated whether hematological
parameters differed according to the presence or absence of
gastrointestinal symptoms among COVID-19 cases.

In the literature, since SARS-CoV-2 RNA was first detected
in the stool of a COVID-19 case with symptoms of nausea,
vomiting, and diarrhea in the USA, more attention has been
paid to the gastrointestinal system.”! Digestive symptoms,
such as anorexia, nausea, vomiting, and diarrhea are frequently
reported in COVID-19 patients.” In addition, gastrointestinal
symptoms, although rare, may be the only manifestation of
the SARS-CoV-2 infection.® In support of this, the COVID-19
disease was reported in a patient with a positive stool test but
negative pharyngeal and sputum viral tests.”! In a multicenter
study in China involving 1,099 patients of the same age, 55
(5%) of the COVID-19 patients were reported to have nausea
or vomiting and 42 (3.8%) had diarrhea.”” Diarrhea induced
by SARS-CoV-2 was the initial symptom in a patient with
COVID-19.% Diarrhea is also a common gastrointestinal
symptom in patients with COVID-19, with an incidence
ranging from 1.3% to 29.3% in the literature."” However,
the frequency of gastrointestinal symptoms differs between
studies,’®” which may be related to the different criteria used in
the definition of diarrhea. Another plausible explanation may

be clinicians' reluctance or disregard in relation to reporting
gastrointestinal symptoms in COVID-19 patients.!""

Hoffmann et al.l'" suggested that the gastrointestinal system
infection mechanism of SARS-CoV was the angiotensin-
converting enzyme-2 (ACE-2) cell receptor. SARS-CoV-2 uses
ACE2 as a cell entry receptor.'? Xiao et al.'™® showed that
ACE-2 was rarely expressed in the esophageal epithelium
but abundantly distributed in gastric, duodenal, and rectum
glandular epithelial cells in the staining of viral nucleocapsid
protein according to the analysis of endoscopic biopsy
samples.That study showed that the gastrointestinal infection
of SARS-CoV-2 and infectious virions could be secreted from
virus-infected digestive tract cells."™ Another study conducted
by Liang et al." reported that ACE-2 was highly expressed
in the small intestine, especially in proximal and distal
enterocytes. In their in vitro experimental study, Lamer et al.'¥
successfully grew the virus in test tubes using the cell culture
models of the human intestine. The authors showed how the
virus replicated itself and damaged intestinal cells."¥ Lamer
et al." reported that the interaction between SARS-CoV-2
and ACE-2 could disrupt the function of ACE-2, resulting in
diarrhea. Many researchers argue that fecal-oral transmission
may be possible considering that SARS-CoV-2 RNA is detected
in the stool and replicated in the gastrointestinal tractin some
COVID-19 cases.!™

Several mechanisms have been described in the literature
for the occurrence of gastrointestinal symptoms. Firstly,
viremia damages the gastrointestinal tract indirectly or
directly through an inflammatory response. The chain
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reaction of inflammatory factors and viremia can damage the
gastrointestinal tract."® This systemic mechanism of action
is considered to be especially effective in the patient group
in which fecal viral replication cannot be demonstrated.
el Secondly, enteropathic viruses can directly damage the
intestinal mucosa and cause digestive symptoms.'¥ This
mechanism may be more effective in the patient group with
known viral replication in the stool.'"¥ As a third mechanism,
the gastrointestinal flora affected by the virus may be effective
in the development of gastrointestinal symptoms; however,
more evidence is needed to prove this idea.'"”? It has been
reported that mechanisms such as systemic hypoxia and
gastrointestinal microthrombosis may also be additionally
effective in critically ill COVID-19 patients. In our study, we
hypothesized that hematological markers might be affected
differently in this clinical entity, which has systemic and local
effects. However, we found that hematological parameters
were affected similarly in both COVID-19 groups with and
without gastrointestinal symptoms. A logical explanation
for this may be that systemic rather than local effects are
predominant in patients with gastrointestinal symptoms.

Limitations

There are several limitations to our study, with the most
important being the retrospective design and data being
obtained from the hospital's computer-based information
system. In addition, not all patients with COVID-19 were
routinely tested for hematological parameters, and we had
to exclude 602 COVID-19 cases due to the lack of data on
hematological parameters. Furthermore, similar to other
studies investigating gastrointestinal symptoms in COVID-19
patients, there may have been possible data loss or erroneous
data because clinicians underestimated gastrointestinal
symptoms. Finally, the single-center and limited cohort of our
study limits the generalizability of our results; therefore, our
data should be validated by further multicenter studies with
larger cohorts.

CONCLUSION

According to our findings, there is no significant difference
between the COVID-19 patients with and without
gastrointestinal symptoms in terms of hematological
parameters. The results of this study should be confirmed by
further multicenter studies.
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Abstract

Aim: It is known that obese individuals show more postural
instability and an increased fall risk than non-obese individuals.
We aimed to evaluate the postural stability, fall risk and the
contributing factors to stability in morbidly obese preoperative
bariatric patients.

Material and Method: Thirty-eight morbidly obese preoperative
bariatric patients (body mass index (BMI)>40) and 52 non-obese
(BMI <30) healthy individuals were included in our study. Postural
stability indices (PSIs) and fall risk index (FRI) of the participants
were evaluated by using the Biodex stability system. Fear of falling
(FOF) was evaluated by questioning verbally as yes/no and by
using the Falls Efficacy Scale-International (FES-I).

Results: In the study group, 18 patients (47.4%) were housewives
and sedentary; 15 patients (39.5%) had Diabetes Mellitus Type 2
diagnosis. There was no statistically significant difference between
the groups in terms of the presence of verbally questioned fear
of falling, the presence of a history of falling, and the number of
falls within the last year (p:0.831, p:0.558, p:0.596 respectively).
However, FES-I and FRI scores were statistically significantly higher
in the study group (p:0.006, p<0.001). A statistically significant
positive correlation was found between FRI and weight, BMI, waist
and hip circumferance (r:0.708, p<0.001; r:0.697, p<0.001; r:0.699,
p<0.001; r:0.715, p<0.001 respectively).

Conclusion: Morbid obesity negatively affects FRI, which is
an important dynamic stability indicator. We recommend the
implementation of rehabilitation programs focused on dynamic
tasks for postural balance training in morbidly obese patients
before and after bariatric surgery.

Keywords: Obesity, body mass index, morbid obesity, postural
stability, fall risk

Oz

Amag: Obez bireylerin, obez olmayan bireylere goére daha fazla
postural instabilite ve disme riskinde artis gosterdigi bilinmektedir.
Morbid obez preoperatif bariatrik hastalarda postural stabiliteyi,
disme riskini ve postural stabiliteye katkida bulunan faktorleri
degerlendirmeyi amacladik.

Gere¢ ve Yontem: Calismamiza bariatrik cerrahi  6ncesi
degerlendirilen morbid obez 38 hasta (viicut kitle indeksi (VKI)=40)
ve 52 obez olmayan (VKi <30) saglikli birey dahil edildi. Katiimcilarin
postural stabilite indeksleri (PSI) ve disme riski indeksi (DRI) Biodex
stabilite sistemi kullanilarak degerlendirildi. Disme korkusu (DK)
sozel olarak disme korkusu var/yok seklinde sorularak ve Uluslararasi
Disme Etkinlik Olcegi (DEO-U) kullanilarak sorgulandi.

Bulgular: Calisma grubundaki 18 hasta (%47,4) ev hanimi ve
sedanterdi, 15 hastada (%39,5) Diabetes Mellitus Tip 2 tanisi mevcuttu.
Gruplararasinda sézel olarak sorgulanan dtisme korkusu varligi, disme
Oykusl varligr ve son bir yil icinde diisme sayisi agisindan istatistiksel
olarak anlamli fark yoktu (p:0,831, p:0,558, p:0,596 sirasiyla). Ancak
DEO-U ve DRI skorlar calisma grubunda istatistiksel olarak anlamli
derecede yiiksekti (p:0,006, p<0,001). DRI ile agirlik, VKi, bel ve kalca
cevresi arasinda istatistiksel olarak anlamli pozitif korelasyon bulundu
(0,708, p<0,001; r:0,697, p<0,001; 10,699, p<0,001; r:0,715, p<0,001
sirasiyla).

Sonug: Morbid obezite, dnemli bir dinamik stabilite gdstergesi olan
DRI 'yi olumsuz etkilemektedir. Morbid obez hastalarda bariatrik
cerrahi 6ncesi ve sonrasi postural denge egitimi icin dinamik
gorevlere odaklanan rehabilitasyon programlarinin uygulanmasini
Odnermekteyiz.

Anahtar Kelimeler: Obezite, vicut kitle indeksi, morbid obezite,
postural stabilite, diisme riski
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INTRODUCTION

Postural stability is an adaptive process defined as the
coordinated working process of the neuromuscular system,
which involves maintaining the position of the center of
gravity (COG) with continuous output from the visual, auditory
and other neural senses. It is the main component of many
daily activities such as sitting, standing, walking and sportive
motor skills.!®! Static postural stability is the skill that involves
maintaining the position of the COG in very low activity
situations. Dynamic postural stability can be thought of as
maintaining postural stability in some different activities or on
unstable surfaces."! Postural stability is associated with age,
gender, anthropometric characteristics and support points.*
There is a strong relationship between the impaired postural
stability and falls. Decreasing the increased plantar pressure
due to obesity through weight loss improves postural stability
and may therefore reduce the fall risk.”’ However, there are
limited number of studies investigating the relationship
between obesity, postural stability and fall risk.>®

Obesity is thought to be an obstacle in maintaining postural
stability, especially after sudden loss of balance.” Because the
fat accumulation in the body causes the COG to shift to the
front in obese individuals compared to non-obese individuals.
® In the treatment of obesity, which is an important problem
of our age, bariatric surgery applications have come to the fore
especially in morbidly obese patients, and successful results
are observed in the literature. However, bariatric surgical
applications are associated with various complications and
the indications are currently being discussed.'®To identify the
factors contributing to instability in preoperative morbidly
obese bariatric patients can enable to obtain patient-specific
physical therapies and pre-operative measures to reduce
instability to prevent comorbidities that may develop due to
falls and monitor post-operative balance improvements. In
addition, objective postural instability and increased fall risk
in patients detected before bariatric surgery can motivate
patients to lose weight and increase compliance with the diet
and exercise program in the post-surgery period.

The main hypothesis of our study is that an increase in the risk
of postural instability and fall risk may be detected in morbidly
obese patients compared to healthy non-obese individuals.
Based on this hypothesis, we aimed to determine postural
stability disorders and fall risk in morbidly obese preopaerative
bariatric patients using various clinical evaluations and
BIODEX stability system (BSS).

MATERIAL AND METHOD

Study Design

Thirty-eight patients (24 females, 14 males; mean age
36.53+11.3) between the ages of 18-65 who applied to general
surgery outpatient clinic between December 2018- December
2019 with the complaint of morbid obesity (body mass index
(BMI)=40) and planned bariatric surgery wereincluded as study

group. Fifty -two non-obese (BMI <30) healthy individuals (33
females, 19 males; mean age 34.12+9.63) between the ages
of 18-65 were included as the control group. The patients
were evaluated in the preoperative period. All individuals
participating in our study were informed about the study
and their verbal and written consents were obtained. Ethical
approval was obtained from Tokat Gaziosmanpasa University
Faculty of Medicine Ethics Committee (approval number:
21.11.2018/18-KAEK-224) for our study. Throughout the study,
the principles of the Declaration of Helsinki were adhered to.

Patients between the ages of 18-65, who were planned for
bariatric surgery due to morbid obesity (BMI 40 kg/m2), who
do not have alcohol and/or drug addiction and who do not
have uncontrolled psychotic and depressive disorders were
included in the study as study group, As the control group,
healthy volunteers with a BMI of <30, without labyrinthite
or any neurological disease that may affect balance were
included. Volunteering was essential in the conditions of
participation in the study. Patients with psychiatric and
neurological diseases that may affect balance, additional
orthopedic problems such as hip, knee, ankle osteoarthritis,
lumbar or cervical spondylosis, a history of surgical
intervention for lower extremity and spine, with a history of
vertigo, scoliosis or kyphosis, or hearing/vision impairment,
drug using that may affect balance, a shorter length of more
than 2 cm between the lower extremities, and patients who
described pain during evaluation or could not complete the
evaluations were excluded from the study.

Data Collection

Fear of falling (FOF) was evaluated by questioning verbally
as yes/no and by using the Falls Efficacy Scale-International
(FES-I). FES-l is an internationally validated assessment
questionnaire that consists of 16 simple questions evaluated
by the individuals, which allows to assess the FOF during both
easy and difficult physical and social activities. FES-I has been
validated in Turkish." The number of falls in the last year was
also verbally questioned and recorded.

Body weight was measured with a standard beam scale and
length, waist and hip circumference was taken according to
Lohman et al."?

Postural stability indices (PSls) and fall risk index (FRI) were
evaluated by using BSS (Biodex Inc., Shirley, New York), which
provides an objective evaluation. BSS consists of a platform
which can move between 20°-360° and a LCD display
connected to it with a computer software. When the postural
stability analysis protocol (PSAP) (Figure 1) is applied with
BSS; three different scores are obtained as PSls. These are
Mediolateral Stability Index (MLSI), Anteroposterior Stability
Index (APSI), and Overall Stability Index (OSI). When the fall risk
analysis protocol (FRAP) (Figure 2) is applied, the FRI score can
be obtained. The MLSI and APSI shows the displacement of the
platform center in the frontal and sagittal planes respectively.
The OSI indicates the total variance of the movement of the
platform center by using MLSI and APSI. These indices are
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standard deviations that show the oscillations around the
center of the platform, while high scores indicate an increased
fall risk for FRAP, worse postural stability for PSAPI™ In the
PSAP protocol, the platform was static in the MLSI and APSI
axes. In the FRAP, the platform was unstable, so it could be
possible to predict FRI. FRAP consists of 12 dynamic stability
levels. The level "12" was the most stable and the level "1" was
the most unstable. In this study, platform level " 8 " was used
for fall risk analysis and all patients were tested on the same
platform level. Patients stood on the platform, with knees
flexed slightly (10-15°), barefoot and in the most comfortable
position where the patient could balance, foot coordinates
were determined on both feet and eyes open (Figure 1, 2).
Each participant was informed about the tests and the rules
that they should follow. The tests were repeated 3 times to
improve reliability and obtain the best results. OSI, APSI, MLSI
and FRI scores obtained with BSS were recorded. High values
obtained in these scores indicate deterioration in balance
and increased fall risk. Participants' age, gender, education

level and occupational status, height, weight, BMI, waist
and hip circumference (in centimeters), presence of verbally
questioned FOF, history of falling in the last year and, if any,
number of falls in the last year were also recorded.

Statistical analysis

Data are expressed as mean+tstandard deviation or frequency
and percent. Independent sample t test was used to compare
the continuous normal data between groups. Mann Whitney
U test was used to compare the continuous non-normal
data between groups. Chi-Square test was used to compare
the categorical data between/among groups. Categorical
variables were presented as a count and percentage. Pearson
correlation coefficient was used for correlation between
variables. A p-value <0.05 was considered significant. Analyses
were performed using The SPSS 22.0 (Chicago, IL, USA). G *
Power program was used for power analysis. Our study was
planned as 38 patients and 52 controls with 80% power, 5%
margin of error and 0.35 effect size.

B

-

Figure 1. Postural stability analysis protocol

Figure 2. Fall risk analysis protocol
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RESULTS

Thirty-eight morbidly obese patientsand 52 non-obese healthy
volunteers participated in our study. The anthropometric
characteristics of the participants are in Table 1. Eighteen
patients (47.4%) in the study group were housewives and
had a sedentary life. In addition, 15 patients (39.5%) in the
study group had Diabetes Mellitus Type 2 diagnosis. There
was no statistically significant difference between the groups
in terms of verbally questioned FOF and a history of falling
within the last year (p: 0.831, p: 0.558). The sociodemographic
characteristics of the participants in our study are in Table 2.

When evaluated in terms of falls number in the last year,
no statistically significant difference was found between
both groups (p: 0.596), but FES-I and FRI were statistically
significantly higher in the study group (p: 0.006, p <0.001).
Postural parameters of the participants are in Table 3.

In the correlation analyzes performed for all participants, a
statistically significant positive correlation was found between
FRI and weight, BMI, waist and hip circumferance (r: 0.708, p
<0.001;r:0.697, p <0.001;r: 0.699, p <0.001;r 0.715, p <0.001).

In the correlation analysis performed for the study group, no
statistically significant correlation was found between FRI
and age, height, weight, BMI, waist and hip circumference,
the number of falls in the last 1 year, FES | and PSI. Only a
statistically significant positive correlation was found between
the number of fallsin the last year and BMI, waist circumferance
(r:0.528, p: 0.001; r: 0.331, p: 0.042). In the correlation analyzes
performed for the control group, a statistically significant
positive correlation was found between FRI and age, weight,
BMI, waist and hip circumferance (r:0.311, p:0.025; r: 0.389, p:
0.004; r: 0.413, p: 0.002; r: 0.363, p: 0.008; r: 0.365, p: 0.008).

DISCUSSION

In this study, the effects of morbid obesity on postural stability
and fall risk were evaluated. While there was no statistically
significant difference in PSIs compared to the control group, it
was remarkable that FES-I was statistically significantly higher
in the study group.

FOF is a common and serious health problem. Due to FOF,
older people may restrict their activities, causing muscle
weakness and impaired balance.'*" In different patient
groups such as diabetes mellitus, hemiplegia, rheumatoid
arthritis, hip osteoarthritis;""> FES-I has been used to evaluate
patients’' FOF. There was no significant difference between the
groups in the verbally questioned FOF in our study. The fact
that FES-I was statistically significantly higher in the study
group indicates that FES-I is an important and sensitive scale
in revealing theFOF that the person has veiled.

In many previous studies, the effects of different nervous
system pathologies, vision and hearing loss, and different
musculoskeletal system diseases on postural stability and
fall risk were investigated, and some studies emphasized
that obesity impairs postural stability and causes an increase

Table 1. The anthropometric characteristics of the participants

Group
Obese Control g
Age 36.53+11.3 34.12+9.63 0.279
Weight 123.47+22.71 66.48+10.98 <0.001
Length 166.11+10.66 164.81+8.55 0.524
BMI 44.77+7.19 24.44+3.29 <0.001
Waist circumference 126.03£12.68 82.69+11.07 <0.001
Hip circumference 136.89+12.57 98.37+7.08 <0.001

Data are shown as meanz+standard deviation. Independent samples t test was used. BMI: Body Mass
Index

Table 2. The sociodemographic characteristics of the participants

Group
Obese Control P
n (%) n (%)
Gender
Female 24 (63.2) 33 (63.5)
Male 14 (36.8) 19 (36.5) 0.976
Education
Primary school 11 (28.9) 6(11.5)
Secondary school 20 (52.6) 30 (57.7) 0.085
Undergraduate and above 7(18.4) 16 (30.8)
Occupation
Housewife 18 (47.4) 11(21.2)
Student 6(15.8) 10(19.2)
Retired 1(2.6) 0 (0) s
Officer 13 (34.2) 31 (59.6)
Smoking
Present 14 (36.8) 21 (40.4) 0733
Absent 24 (63.2) 31(59.6)
Alcohol using
Present 9(23.7) 5(9.6)
Absent 29 (76.3) 47 (90.4) Ul
Accompanying disease
Diabetes Mellitus 15 (39.5) 2(3.8)
Hypertension 6(15.8) 7 (13.5)
Hypothyroidism 0(0) 0(0)
Hyperthyroidism 0(0) 0(0) <0.001
Absent 11(28.9) 43 (82.7)
Diabetes Mellitus+ Hypertension 5(13.2) 0(0)
Obstructive Sleep Apnea Syndrome 1(2.6) 0(0)
Fear of falling
Present 8(21.1) 10(19.2) 0.831
Absent 30(78.9) 42 (80.8)
History of falling
Present 6(15.8) 6(11.5) 0558
Absent 32 (84.2) 46 (88.5)

Data are shown as frequency and percentage. Chi-square test was used.

Table 3. Postural parameters of the participants

Group
Obese Control -
The number of falls 0.16+0.44 0.12+0.32 0.596
FES-I 21.29+£5.06  18.79+3.43 0.006
Overall Stability Index 0.7+0.88 0.47+0.24 0.509*
Antero-Posterior Stability Index 0.52+0.52 0.36%0.2 0.119*
Medio-Lateral Stability Index 0.32+0.7 0.19+0.14 0.717*
Fall Risk Index 447+1.91 1.55+0.88  <0.001*

Data are shown as meanz+standard deviation. *:Mann Whitney U test was used. Independent samples
t test was used for the other ones. FES-I:The Falls Efficacy Scale-international
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in fall risk.'®2¥ |In addition, it is known that obesity increases
the fall risk in the elderly in relation to the decrease in the
proprioceptive data control capacity of the elderly.? In
their study with 45 elderly female patients, Mainenti et al.2%
emphasized that increased BMI was associated with impaired
postural stability as patients had to balance a greater body
mass volume on their support surfaces. However, the mean
age of the patients participating in our study was relatively
low, so the fact that the postural stability parameters of the
patients in the study group were not different from the control
group may be related to the low mean age of both groups and
similar to each other.

Alonso et al? evaluated the effects of anthropometric
characteristics and gender on postural balance with a total of
100 patients, 50 male and 50 female, aged 20-40 years. They
found that as the BMI increased, the postural stability in the
unstable platform was disturbed and this was associated with
an increased fall risk during movement.””

Btaszczyk et al.®! stated that the increase in BMI causes a
biomechanical limitation that may adversely affect the
adaptation in maintaining upright posture, and this situation
causes impaired postural stability and decreased dynamic
stability in patients with a BMI of 40 and above. In our study;
the high FES-I and FRI scores we detected in the study group,
are consistent with the literature.

Owusu et al.?® reported that hip and wrist fractures among
43 053 men aged 40-75 years increased in relation to waist
circumference and waist-to hip ratio. In our study, when
all patients including the control group were evaluated, a
statistically significant positive correlation was found between
FRI and waist, hip circumference measurements. When only
the patient group was evaluated, there was a statistically
significant positive correlation between the number of falls in
the last 1 year and waist circumference. These are consistent
with the results of Owusu et al.l?8

CONCLUSION

Postural stability is an essential prerequisite for many physical
activities in daily life. Obesity is a disease that causes many
complications by disrupting the biopsychosocial well-being
of a person. The main result of our study is that morbid
obesity negatively affects FRI, which is an important dynamic
stability indicator. We recommend the implementation of
rehabilitation programs focused on dynamic tasks for postural
balance training in obese patients.
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Abstract

Aim: We aimed to identify patients admitted to pediatric
emergency service due to head trauma using clinical decision-
making rules.

Material and Method: This is a prospective cohort study involving
who referred to a tertiary university hospital pediatric emergency
service due to minor head trauma. Evaluations were made with
PECARN, CATCH and CHALICE clinical decision rules.

Results: 326 cases were included in the study. 63.5% (207) of the
cases were male, and their ages were 52+52 months (min: 1 day -
max: 214 months). 61.9% (202) of the cases were admitted due to
a fall. 15.3% (49) cases presenting with minor head trauma had a
(computed tomography) CT performed. In cases under the age of
three months the CT scan rate was 66.6%, while it was 11% in cases
over three months. 50% of the cases who had a CT scan satisfied the
clinical decision rules. However, two cases who had traumatic brain
injury(TBI) in the CT could not be determined with clinical decision
rules. There was a statistically significant correlation between the
presence of severe mechanism of injury and TBI findings in the
CT(p<0,05).

Conclusions: In the CT decision for patients who were admitted
with minor head trauma, the role of clinical decision rules is
note worthy. In addition, physician experience, the physicians’
knowledge of clinical decision rules, the awareness of/raising
awareness to the families about the harms of CT and the necessary
conditions being provided by hospital observation units for the
patients are also essential.

Keywords: Minor head trauma, child, CT, PECARN

0z

Amag: Minor kafa travmasi nedeniyle cocuk acil servise basvuran
hastalar klinik karar verme kurallarini kullanarak tespit etmeyi
amacladik.

Gereg ve Yontem: Mindr kafa travmasi nedeniyle Gglincl basamak
bir Universite hastanesi cocuk acil servisine bagvuran hastalari iceren,
Prospektif kohort calismadir. PECARN, CATCH ve CHALICE klinik karar
verme kurallariyla hastalar degerlendirildi.

Bulgular: Calismaya 326 Olgu dahil edildi. Olgularin %635
(207)'i erkek olup, yaslart 52+52 ay (min: 1 gln-maks: 214 ay) idi.
Olgularin %61,9 (202)'u disme nedeniyle basvurdu. Tum Bilgisayarli
tomografi(BT) cekilenler, toplam kafa travmali hastalarin %15,3
(49)'tydu. 3 ay altindaki olgularda BT cekilme orani %66,6 iken, (¢
ay Ustiinde %11 idi. BT ¢ekilen olgularin %50'si klinik karar verme
kurallarini karsilamaktaydi. Ancak BT'de travmatik beyin hasari(TBH)
olan iki olgu klinik karar verme kurallariyla saptanamadi. Yiksek
enerjili travma varlidi ile BT de TBH bulgular arasinda istatistiksel
olarak anlamhilik vardi (p<0,05).

Sonug: Min6r kafa travmasiyla basvuran hastalarda BT kararinda,
klinik karar verme kurallarinin yeri buyuktir ancak hekim deneyimi,
hekimlerin klinik karar verme kurallarini bilmesi, ailelerin BT'nin
zararlart konusunda bilingli  olmasi/bilinglendiriimesi ve hastane
gozlem Unitelerinin de bu hastalari gdézlemede yeterli kosullara sahip

olmasi gerekmektedir.

Anahtar Kelimeler: Cocuk, minor kafa travmasi, BT, PECARN
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INTRODUCTION

Injuries related to trauma are the most frequent cause of
mortality in childrenandadolescents worldwide, especially
in developed countries. Approximately 40% of deaths
associated with trauma are related to head traumas, and TBl is
an important reason formortality and disabilities.!"

Computed tomography (CT) plays a key role in the
management of patients with head trauma. However, it
is difficult to determine indication in patients with minor
head trauma.” Minor head trauma is a patient group with
a Glasgow Coma Score (GCS) between the 13-15 interval.
“Clinically important traumatic brain injury” is seen in %1 of
patients with minor head trauma, and it is important not to
skip over this group during the diagnosis. It is also important
to determine patients requiring CT because of the risk of
cancer due to radiation.®

Clinical decision rules help physicians for the decision ofthe
requirement of a CT scan in patients with minor head trauma.
Of these rules, the most frequently used is the USA based
PECARN (The Pediatric Emergency Care Applied Research
Network), while the England based CHALICE (The children's
head injury algorithm for the prediction of important clinical
eventsrule) and Canada based CATCH(Canadian Assessment
of Tomography for Childhood Head injury rule) are other
frequently used clinical decision rules.*”

Our aim was to prospectively review patients who referred to
our clinic with minor head trauma in light of clinical decision
rules, determine patients with missed traumatic brain injuries
by conducting their post-discharge follow-ups and identify
our rate of CT use.

Table 1. Decision rules for CT acquisition in children with minor head injury

MATERIAL AND METHOD

The study, which was designed as a prospective cohort study,
was carried out between the dates 1.6.2017 and 1.6.2018 in
a tertiary university hospital in Ankara having an average of
49.000 annual patient admissions to the pediatric emergency
service. The ethics committee approval for the study was
obtained from the local ethics committee of the Medical
Faculty of Gazi University (Decision no: BD2531547422).

Cases with GCS 13-15 who referred to the pediatricemergency
service throughout the study due to head trauma were
evaluated with the PECARN, CATCH, CHALICE clinical decision
rules. The tomography of the cases were evaluated in terms
of TBI. Patients who had missed traumatic brain injuries after
their discharge were determined.

A study data form was created to record post-discharge
monitoring information of the cases such as demographic
information, vital signs, GCS, physical examination (PE), clinical
states, hospitalization/discharge etc. before the study.

The data form was filled out by the physician evaluating
the patient. The physician evaluating the patient made
the decision of whether the patient would have a CT scan
according to the “clinical decision rules”. The decision of the
physician was not interfered.

The history and PE findings of the patients required to have a
CT scan according to the clinical decision rulesare presented
in Table 1. These findings could also be found in our forms.

Traumatic brain injury (TBI) findings in the CT were defined
as; skull fracture, pneumocephalus, intracranial hemorrhage
or contusion, epidural-subdural hemorrhage, sigmoid
sinus thrombosis, traumatic infarction, diffuse axonal injury,
herniation findings.®®!

PECARN <2 years PECARN 22 years CHALICE CATCH

Historical Variables

Loss of consciousness 5sec< >5 sec >5 min =

Vomiting = A >3 =

Headache - severe - worsening

Acting abnormally to parents + - - -

Amnesia = = >5 min =

Seizure = = A =

Suspicion of non-accidental injury - - + -

Severe mechanism of injury * + + + +
Physical Exam Variables

Altered mental status + + - -

Skull fracture + basilar drowsy penetrating, Irritable Open, depressed,basilar depressed or basilar

GCS <15 <15 <14%* at 2 hours <15

Neurologic deficit = = + -

Scalp hematoma nonfrontal - 5cm< if 1year >Large,

Boggy bruises or lacerations

Abbreviations: NAT= non-accidental trauma; GCS= Glasgow Coma Scale; sec= seconds; min= minutes

*Severe mechanism defined: (1) for PECARN as motor vehicle collision with patient ejection, death of passenger, or rollover, pedestrian or cyclist without helmet struck by vehicle, fall >0.9 meters if <2 years
and >1.5 meters if >2 years, or head struck by high speed projectile; (2) for CHALICE as motor vehicle collision as occupant, pedestrian or cyclist >40 miles/hour, fall >3 meters, or head struck by high speed
projectile; and (3) for CATCH as motor vehicle collision, fall >0.9 meters or 5 stairs, or unhelmeted bicycle fall. ** 1year> 15>
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According tothe “clinical decision rules”, the decision was
made to discharge or monitoring/hospitalization of the
patient. The clinical states of patients who were discharged
after the monitoring processwere evaluated by calling
them via telephone in the first month and first year of their
discharge. Patients were asked if they referred to another
hospital after the initial referral, if they had a CT taken, if they
developed clinically TBI symptoms (death, staying for at least
2 days in the hospital or requiring intubation for more than
24 hours, brain surgery operation) or traumatic brain injury
findings in the CT.

Inclusion Criteria

All cases under the age of 18 with minor head trauma(who
had GCS 13-15), who referred to the pediatric emergency
service within the first 24 hours of the incident were included
in the study;

Exclusion Criteria

Cases who had a CT taken in another center before their
referral, with an underlying neurological disorder and
bleeding disorders,and could not be reached at the 1. and 12.
months of follow-up after their emergency service discharge
were not included in the study.

Statistical Analysis

The data were analyzed with IBM SPSS V23. The conformity to
normal distribution was assessed with the Shapiro-Wilk test.
The independent and dependent samples t-tests were used in
the comparison of independent data with normal distribution
and dependent data, respectively. The data conforming
to normal distribution are presented as mean * standard
deviation. For the categorical data comparisons chi-square
test and one-way ANOVA testwere used when comparing
more than two variables. As for the age comparisons the
t-test was used. Analysis results were presented as frequency
(percentage) for categorical data, and as averages and
standard deviations for numerical data. The significance level
was accepted as p<0.05.

RESULTS

The number of cases evaluated as minor head trauma
throughout the study period was 382 (7.8% of allcases), and
326 cases were included in the study (Figure 1). 63.5% (207)
of the cases forming the study group were male, and their
ages were 52+52 months (min: 1 day - max: 214 months). The
average time of referral to the emergency service of the cases
after the incident was 2.02 + 0.42 hours. 49.1% (160) of the
casesreferred to the emergency service between 08:00-16:00;
and 47.9% (156) of them referred to the emergency service
between 16:00-24:00. The GCS of all cases was 15 at the time
of referral. 61.9% (202) of the cases were admitted due to a fall.
There were no signs at the time of referral in 87.8% (286) of
them. The demographic features of all cases with minor head
trauma are presented in Table 2.

While 97.8% (319) of the caseswere discharged from the
emergency service, 2.1% (7) of them were hospitalized
inpediatric wards. No surgical interventions were performed
on any patient included in the study, none of them were
admitted to the pediatric intensive care unitand no mortalities
were observed in any of the patients.

Total Child Emergency Applications (49 000)

Minor Head Injury 382 patients( %7,8)

56(%14,6) excluded patients;

*42 patients(%10,9) No phone access

*9 patients(%2,3) CT Scan another center
*5 hasta (%1,3) leaving without observation

Included patients326 (%85,3)

< 3 months
22 ptaients (%6,7)

3 months-2 years
117 patients (%35,9)

PATE
187 patients (%57,4)

CT Scan

14 patients (%63,6) 13 patients (% 11,1) 22 patients (% 11,7)

Figure 1. Study flow diagram.

Table 2. Demographic Data of the Cases

n (%)
Male 207 (63.5)
Sex Female 119 (36.5)
Fall 202 (61.9)
Fall of stairs 16 (4.9)
in-car traffic accident 7 (2.1)
non-vehicle traffic accident 6(1.8)
Injury mechanizm  motorcycle accident 0(0)
falling of the bike/crashing 11(3.4)
assault 2(0.6)
head struck by high speed projectile 9(2.8)
others 73 (22.4)
Isolated head injury 81 (24.8)
The form of trauma Without isolated head injury 245 (75.2)
Severe mechanism  Yes 44 (13.4)
of injury * No 282 (86.5)
No symptom 286 (87.8)
Vomiting 22 (6.7)
Severe headache 9(2.8)
Symptoms Loss of consciousness 5(1.5)
Amnesia 3(0.9)
Seizure 1(0.3)
Palpable skull fracture -
Temporal hematoma 7(2.1)
Physical Exam Occipital hematoma 2(0.6)
Parietal hematoma 5(1.5)
Frontal hematoma 20(6.1)
0-4 hour 153 (46.9)
. A 4-8 hour 155 (47.5)
(n)?l;?rvatlon time 8-12 hour 4(1.2)
“ 12-24 hour 4(1.2)
24-48 hour 2(0.6)

*Severe mechanism defined: (1) for PECARN as motor vehicle collision with patient ejection, death
of passenger, or rollover, pedestrian or cyclist without helmet struck by vehicle, fall >0.9 meters if <2
years and >1.5 meters if >2 years, or head struck by high speed projectile; (2) for CHALICE as motor
vehicle collision as occupant, pedestrian or cyclist >40 miles/hour, fall >3 meters, or head struck

by high speed projectile; and (3) for CATCH as motor vehicle collision, fall >0.9 meters or 5 stairs, or
helmetless bicycle fall.
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The characteristics according to the age group of the
cases who did not have a CT taken are shown in Table 3.
When the symptoms and clinical findings that affected
the physicians’ decision to take aCTwere evaluated, it was
observed that physicians decided to take a CT in cases witha
history of amnesia (%100;3 patients ) andseizures (%100;1
patient), symptoms ofloss of consciousness (%60;3 patients)
andvomiting; who had a temporal, parietal and frontal
hematoma.

Table 3. Features of patients without CT, according to their age ranges

0-3 4-24 24
months months months<
Number of case n (%) 8(29) 104(37.5) 165(59.5)
Sex
male 5 72 100
female 3 52 165
Mechanism of injury n (%)
fall 5(62.5) 81(77.8) 82 (49.6)
fall of stairs - 3(3.9) 10 (6.1)
in-car traffic accident 1(12.5) - 5@3)
non-vehicle traffic accident - - 3(1.8)
motorcycle accident - - -
falling of the bike/crashing - - 10 (6.1)
assault - 1(1) -
head struck by high speed projectile 1 (12.5) - 6 (3.6)
others 1(12.5) 19(18.3) 48(29.1)
Severe mechanism of injury 2 (25) 6 (5.7) 26 (15.7)
Falling height:
<91cm 4 68 -
91-150cm = 5 -
>151cm - = 2
Number of stairs:
<6 - 2 6
6-15 - 1 4
>15 - - 0
Loss of consciousness - 1 1
Basilar skull fracture - - -
Severe headache - 1 4
Vomiting: = 9 6
<3 - 9 6
>3 - - -
Amnesia - - -
Seizure - - -
Palpable skull fracture - - -
Temporal Hematoma - - 4
Occipital Hematoma 1 - 1
Parietal Hematoma - - 4
Frontal Hematoma - 7 1
Lesion size:
<3cm 1 4 15
3-5cm - 3 4
>5cm - - 1
Observation time n (%)
0-4 hour 3(37.5) 48 (46.1) 91 (57)
4-8 hour 4 (50) 54 (52) 71 (43)
8-12 hour - 2(2) -
12-24 hour - - -
24-48 hour - - _
48<hour - - -
Emergency discharge n (%) 7 104 (100) 162 (98)
Hospitalization n (%) - - 3(2)

The relationship between the demographic features of cases
who were decided to have a CT scan after the first evaluation
and TBI findings in the CT is presented in Table 4. All cases
who had a CT taken were 15.3% (49) of the total cases with
head trauma. When the age distribution of the cases having
a CT taken was reviewed, it was seen that 44.9% (22) of the
cases were over the age of two.A repeated CT was required
only for 1(0.3%) child. TBI was seen in 2.1%(7), of the patients
and clinically important TBI findings were not observed in any
of the patients.

Patients who had a CT scan according to the clinical decision
rules and the presence of findings in their CT is presented in
Table 5.

Patients missed by clinical decision rules are presented in
Table 6.

Table 4. The characteristics of CT cases according to their age ranges and

their relationship with the presence of TBl in CT

0-3 4-24 24 p
months months months<
Number of case n (%) 14 (28.5) 13 (26.5) 22 (44.8)
Sex
Male 11 (78.6) 7 (53.8) 12 (54.5) 0.813
Female 3(21.4) 6 (46.2) 10 (45.5)
Mechanism of injury n (%)
fall 14(100)  9(69.2) 10 (63.6)
fall of stairs - 2(15.3) 1(4.5)
in-car traffic accident - - 1(4.5)
non-vehicle traffic accident - - 3(13.6)
motorcycle accident = = = 0.412
falling of the bike/crashing - - 1(4.5)
assault - - 1(4.5)
head struck by high speed - 1(7.7) 1(4.5)
projectile
others - 1(7.7) 4(18.2)
Severe mechanism of injury 1(7.1) 4(30.7) 7(31.8)  0.002*
Falling height:
<91cm 13(92.9) 5(38.5) S 0.042*
91-150cm 1(7.1) 1(7.7) = 0.074
>151cm - 1(7.7) 4(18.2) 0.008*
Number of stairs:
<6 - - - *%
6-15 - 2(15.4) 1(4.5)
>15 = = =
Loss of consciousness = 1(7.7) 2(9.1) **
Basilar skull fracture - - - o
Severe headache - - 4(18.2) *%
Vomiting: 0 (0) 4(30.7) 2(9.1)
<3 0(0) 1(7.7) 1(4.5) 0.498
>3 0(0) 3(23) 1 (4.5)
Amnesia - - 3(13.6) 0.309
Seizure = = 1(4.5) 0.565
Palpabl skull fracture = = = i
Temporal Hematoma 1(7.1) 1(7.7) 1(4.5) 0.713
Occipital Hematoma = = = ek
Parietal Hematoma - 1(7.7) - 0.565
Frontal Hematoma - 1(7.7) 1(4.5) 0.411
Lesion size:
<3cm - 1(7.7) 1(4.5) 0.231
3-5cm 1(7.1) 1(7.7) 1(4.5) 0.525
>5cm - 1(7.7) - *%

* p <0.05 statistically significant, ** no variable
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Table 5. Patients who undergo CT according to clinical decision rules and

presence of findings in CT

Patients o or?t?n?/s o CTan;:Jgri‘ng Finding in CT
1. 1/M *[E% +
2. 8/M A =
3. 15/F *[EX -
4. 19/M FxX -
5. 9/M *[xx +
6. 13/F i -
7. 22/M HxX -
8. 3,5/F * -
9. 22/F *x -
10. 13/M i -
11. 29/M * -
12. 51/M *[xx -

13. 51/M *[EEE =
14. 61/M R [rx*

15. 66/F *[Ex

16. 69/F * =
17. 78/M K [rRX =
18. 98/F *[Ex =
19. 17/M F[ERE -
20. 179/M *[Ex¥ -
21. 179/M i =
22. 197/F F R [REH +
23. 194/F HxE @
24. 41/M ** -
25. 46/F K [REX =

* PECARN, **CATCH, ***CHALICE

Table 6. Patients who fled according to clinical decision rules

Patients Mechanism of Age (month)/ CT imaging Finding
injury sex reason inCT

. Amnesia
Patient fall of <90cm 66/M e 1

. . Temporal
Patient fallmg from your 150/F P =, o
own height pr -

Abbreviation: min: minutes

There was a statistically positive relationship between the
cases who had an observation duration of 4 hours and more,
and the CT rates (p<0.001).

In patients who had a CT scan, the rate of TBI was 14.2%. The
TBI finding in all of these patients was a skull fracture. Most of
these were seen in24 months<.

In patients who had a CT scan, 28.5% (14) of the patients
were under 3 months. All of these patients referred to the
hospital due to a fall. 26.5% (13) of the patients who had a CT
taken consisted of 3-24-month old’sand 69.2% (9) of these
patients referred to the hospital due to a fall. 44.8% (22) of
the patients who had a CT taken consisted of =24 months,
and 63,6% (10) of these patients referred to the hospital due
to a fall (Table 2).

A statistically significant relationship was found between the
presence of Severe mechanism of injury and TBI findings in the
CTscan (p<0.05) (Table 2). There was a statistically significant
relationship between the increase of the falling distance and
the presence of findings in the CT (p<0.05) (Table 3). There
was not a statistically significant relationship between trauma
mechanisms and the presence of findings in the CT scan
(Table 3).

The criteria the patients who had a CT taken met in the clinical
decision rules are presented in Table 4.

It was learned that none of the patients who were reached
via telephone in the first month and the first year after their
discharge referred to another hospital due to the same
trauma, had a serious TBl and had a CT scan.

DISCUSSION

Minor head trauma is the most common reason of referral
to the pediatric emergency services.” In our prospective
cohort study where we reviewed patients who referred to
our clinic due to minor head trauma, the rate of CT use was
15%. However, when we examined our CT rate according
to our patients’age groups, this rate was 63.6% in the group
of under three months and below and %11 in the group of
4 months and above. We have considered the reasons as to
be the difficulty of neurological examination in three-month
old patients and insufficient space to admit and observe the
patients. As for our overall high CT rate, we assessed that the
reasons for this can be physician experience and foresight,
opinion differences among consulting physicians, the request
of the families and once again, our observation unit not being
adequate for a 24-hour monitoring of these patients.

When the literature was reviewed, in a study in which the
multicenter PECARN rules were applied, this rate was 7%,®
and in a study in which a pediatric hospital in the United
States of America and Italy was compared, the CT rates of
patients admitted due tominorhead traumawere 17.3% and
6.6%, respectively.”” In another study, the CT rate of patients
admitted to a pediatric trauma center due to minor head
trauma was %94.6.'%" As seen in the literature, CT ratescan
notably vary according to countries, clinics, and that the
clinical decision rules are not used sufficiently. In our study, half
of our cases who had a CT scan had a CT indication according
to the clinical decision rules as well. The main reason was to be
the presence of physicians working in different seniorities in
our pediatric emergency servicehaving different consulting
physicians, the requests of the families and the fear of head
trauma in minor age groups. Additionally, the clinical decision
rules should be clearer for the 3-month-old and younger
patient group, where the CT rates were high in our study.

TBI is the leading cause of mortality and disability in the
world. When the literature was reviewed, clinically important
TBI rates were given as 1.1%, 5.9% and 3% in different studies,
respectively.®'12 In our study, being consistent with the
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literature, the TBI rate was 2.1%. All of these were skull fractures
and they were mostly 2-year-old or older patients. Clinically
important traumatic brain injuries were not observed in
any patients. As seen in the literature, while TBI, especially
clinically important traumatic brain inquiry is seen quite rarely
in patients admitted with minor head trauma, using clinical
decision rules in order to not miss these patientsis quite
beneficial. Nevertheless, in our study clinical decision rules, 2
patients with TBI were missed. We should apply the rules, but
we should not neglect conducting multifaceted evaluations
for the patients.

According to the trauma mechanism, the most frequent
referral was falling. In a study by Ortega et al., it was found that
53.3% of the patients who referred to the hospital with head
trauma, referred due to high falls as well.'® In another study,
93% of children under the age of 3 who presented with minor
head trauma presented with a fall.'*

In our study, a significant relationship was determined
between referrals with severe mechanism of injurythe
presence of findings in the CT scan. In the study conducted
with 2-year-old and younger children, a statistically significant
relationship was found between the height of the fall, TBl and
clinically important TBL'! In another study conducted with
patients who referred with minorhead trauma, a statistically
significant relationship was found between falling from a
height >1m and findings inthe CT scan.''® In our study, being
consistent with the literature, a significant relationship was
identified between the increase in the distance of the fall and
findings in the CT scan as well. A CT scan was taken in most of
the patients who were two years old and older and fell from a
height over 1.5 meters.

In our study, the most frequent symptom in the history was
evaluated as vomiting (6.7%), followed by severe headaches,
loss of consciousness, amnesia, and seizures, respectively.
Although, a significant relationship was not found between
these symptoms and findings in the CT scan. In a multicentric
study, a significant relationship between vomiting and the
presence of amnesia, and TBI was found, while a statistically
significant relationship with headacheswas not found."”
In another study vomiting (56.6%) was the most frequent
symptom, followed up by headaches, and a statistically
significant relationship was found between headaches and
the duration of hospital stay."®In another study, a relationship
was not be found between the vomiting symptom and TBI
findings in the CT.'" In a study conducted with patients who
referred with head trauma, vomiting and headaches were
the most frequent symptoms, while a significant relationship
was only found between headaches and TBL.2 As seen in the
literature, vomiting is the most frequently seen symptom but
the presence of the accompanying symptom, the duration
of vomiting, the number of vomiting, its continuation during
monitoring should be evaluated entirely. In our study, a
significant relationship was not found between the number of
vomiting and the presence of CT findings as well.

In a study in the literature, TBI was identified in 9 of 28 patients
with temporal hematoma, 2 of the 15 patients with parietal
hematoma, 2 of the 22 patients with occipital hematoma. In our
study, a CT scan was taken in 42.8% of the patients with temporal
hematoma, 20% of the patients with parietal hematoma, 10%
of the patients with frontal hematoma. However, a significant
relationship was not found between the presence of findings in
the CT and the presence of hematoma. Although hematomas
except for the ones in the frontal area are frightening, their
existence alone should not be an indication for CT. They should
be evaluated with their size and accompanying findings. In
our study, a CT scan was taken mostly in patients who were
accompanied by severe mechanism of injury or when their
lesion size was more than 3 cm.

In a study in the literature, 94% of the patients were discharged
from the pediatric emergency service.! In our study, 90% of
the patients were monitored up to about 8 hours, and 97%
of them weredischarged from thepediatricemergency service.
We can explain one of the reasons for our high CT rate to be
the shortness of our monitoring period.

In our study, the guardians of the patients were called in the 1.
month and 12. month, and we determined that they have not
referred to a hospital again due to the same trauma, did not
have a CTscan taken and did not have a missed TBI. In another
study where minor head trauma patients were reviewed,the
guardians of the patients were called in the first and third
month and have not determined a CT scan due to the same
trauma or a missed clinically important TBI.=2"

The major limitations of our study were being a single-
centered study, and the patients being evaluated by physicians
of different seniorities.

CONCLUSION

In conclusion, clinical decision rules in the decision of CT scan
in patients admissing with minor head trauma are important
in the use of CT scan with the correct indication. However,
the physicians’ knowledge of the clinical decision rules, the
awareness of/raising awareness to the families about the
harms of CT and the necessary conditions being provided
by hospital observation units for monitoring the patients are
also essential. Also, for patients who are three months old and
younger, clinical decision rules should be clearer and they
must be evaluated in a separate category.
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Abstract

Objective: This study aimed to determine the predictability of
platelet mass index (PMI) for short-term mortality in patients with
COVID-19.

Material and Method: This retrospective, observational, cohort
study included corrected COVID-19 patients. Demographics,
clinical characteristics, biochemical and hematological parameters
and the data of all-cause mortality within 30 days after admission
were noted. The receiver operating characteristic curve analysis
and odds ratio were performed to determine the discriminative
ability of the scores.

Results: Of the 1564 patients, with mean of age of 44+16 years
included in the study. A total of 57 (3.6%) patients died within
30 days of emergency department presentation. There was a
statistically significant difference between the survivor and non-
survivor groups in terms of the platelet count, mean platelet volume
(MPV) and PMI. According to the best Youden'’s index, the cut-off
value for the platelet count was determined as 146 (sensitivity:
91.8%, specificity: 87.2%), and the area under curve (AUC) value
was 0.593 (95% confidence interval 56.7-61.9). According to the
best Youden'’s index, the cut-off value for the MPV was determined
as 11 (sensitivity: 24.6%, specificity: 91%), and the AUC value was
0.579 (95% confidence interval 55.2-60.5). According to the best
Youden’s index, the cut-off value for the PMI was determined as
1513 (sensitivity: 28.1%, specificity: 87.2%), and the AUC value was
0.555 (95% confidence interval 52.8-58.2).

Conclusion: Platelet count, MPV and PMI were not predictor of 30-
day mortality in patients with confirmed COVID-19 in emergency
department.

Keywords: COVID-19, SARS-Cov-2, blood tests, coronavirus,
platelet, laboratory

0z
Amac: Calismamizda, COVID-19 hastalarinda trombosit kitle indeksinin

(PMI) kisa doénem mortalite icin  6ngdrilebilirligini  belirlemeyi
amacladik.

Gere¢ ve Yontem: Retrospektif, gozlemsel kohort calismamiza,
dogrulanmis COVID-19 hastalari dahil edildi. Demografik, klinik
ozellikler, biyokimyasal ve hematolojik parametreler ve bagvurudan
sonraki 30 gln icinde tim nedenlere bagl 6lum verileri kaydedildi.
Parametrelerin dngorebilirliklerini tespit edebilmek icin alici isletim
karakteristik egrisi analizi ve olasilik orani yapildi.

Bulgular: Yas ortalamasi 44+16 yil olan 1564 hasta calismaya dahil
edildi. Acil servise basvurduktan sonraki 30 gun icinde toplam 57
(%3,6) hasta 6ldu. Trombosit sayisi, ortalama trombosit hacmi (MPV)
ve PMI agisindan yasayan ve yasamayan gruplar arasinda istatistiksel
olarak anlamli bir fark vardi. En iyi Youden indeksine gore trombosit
sayist icin cut-off dederi 146 (duyarlilik: %691,8, 6zgullik: %87,2) ve edri
altindaki alan (EAA) degeri 0,593 (%95 glven aralidi 56,7-%) olarak
belirlendi. 61,9). En iyi Youden indeksine gére MPV icin cut-off degeri
11 (duyarlilik: 924,6, 6zgullik: %91) ve EAA dederi 0,579 (%95 glven
araligi 55,2-60,5) olarak belirlendi. En iyi Youden indeksine gore PMI
icin kesme degeri 1513 (duyarlilik: %28,1, 6zgullik: %87,2) ve EAA
degeri 0,555 (%95 giiven araligi 52,8-58,2) olarak belirlendi.

Sonug: Acil serviste dogrulanmis COVID-19 olan hastalarda trombosit
sayist, MPV ve PMI 30 glinlik mortalitenin &ngéricist degildir.

Anahtar Kelimeler: COVID-19, SARS-CoV-2, kan testleri, korona virUs,
trombosit, laboratuvar
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INTRODUCTION

The coronavirus, a respiratory RNA virus, caused an epidemic
in Wuhan, China at the end of 2019, causing severe acute
respiratory failure. For this reason, this epidemic, which forces
the social lives, economies, and health systems of countries,
was called COVID-19."" From March 2020, when it was
declared a pandemic, to June 2021, it infected more than 180
million people and caused the deaths of more than 3.5 million
people.

With the spread of the disease around the world, many
researchers studied the course of the disease and prognostic
factors to use resources effectively.?* It has been shown
that an increase in inflammatory markers such as C-reactive
protein (CRP), interleukin 6, leukocyte count, and erythrocyte
sedimentation rate can be a marker of critical illness and
mortality.>**) On the other hand, it has been shown that the
decrease in markers such as lymphocyte count and albumin
can also be used in the detection of critical patients and
predicting mortality. Researchers constantly tried to find
better markers.**! In order to achieve better predictability,
hematological ratios such as neutrophil-to-lymphocyte ratio
(NLR), lymphocyte-to-CRP ratio, lymphocyte-to-monocyte
ratio and platelet-to-lymphocyte ratio (PLR) were studied.
“6 The predictability of mortality and critical illness of
platelet count and platelet-related parameters was studied
on COVID-19 patients. It has been reported that platelet
count and mean platelet volume (MPV) may be a predictor
of mortality for COVID-19. Thus, we hypothesized that the
platelet mass index (PMI), which is formed by multiplying
platelet count and MPV, may be a predictor in COVID-19. To
the best of our knowledge, there is no research in the literature
evaluating the predictability of PMI for short-term mortality in
patients with COVID-19. In this study, we aimed to determine
the predictability of PMI for short-term mortality in patients
with COVID-19 in emergency department (ED).

MATERIALS AND METHOD

Study Design

This retrospective cohort study was conducted at University
of Health Sciences, Umraniye Training and Research Hospital
a 695-bed tertiary education hospital with 1110 patient
admissions per day (annual average) to ED. Data of the
patients who admitted our pandemic clinics between June 15,
2021 and July 15, 2021 collected retrospectively.

Study Population

Our study population was patients who admitted to pandemic
clinic for COVID-19 between June 15, 2021 and July 15, 2021.
All patients with a positive test result for SARS-CoV-2, who
were tested for platelet count and MPV, were included in the
study. Hospitalization and intensive care admission decision
of the patients was made by the emergency medicine
specialist. The follow-up of hospitalized patients was done
by a pulmonologist or an infectious disease specialist or an

internist. Hospitalization decisions and treatment planning
were made in accordance with the COVID-19 Outbreak
Management and Working Guideline of Ministry of Health.

Data Collection

Demographics, clinical characteristics (included comorbidities,
and symptoms), vital parameters on admission laboratory
findings, and emergency department outcomes of each
patient were obtained from the hospital computer-based
patient data system and analyzed by researchers. Emergency
department outcomes were noted as discharged, hospitalized
to inpatient clinics, and admitted to intensive care unit.
Comorbidities were recorded as coronary artery disease,
diabetes mellitus, chronic obstructive pulmonary diseases,
hypertension, congestive heart failure, chronic renal failure,
active malignancy, and immunodeficiency. Symptoms of
disease were recorded as fever, cough, sputum, dyspnea,
weakness, myalgia, smell or taste defects, sore throat,
headache, vomiting or nausea, and diarrhea. Systolic blood
pressure, diastolic blood pressure, body temperature, pulse
pressure, and peripheral oxygen saturation were recorded
as vital parameters. The documented laboratory parameters
were BUN, creatinine, CRP, albumin, white blood cell count,
neutrophil count, lymphocyte count, platelet count, MPV, and
mean corpuscular volume. NLR, PLR, and PMI were calculated
by researcher.

To confirm COVID-19, ORF1ab and N gene of SARS-CoV-2 were
embattled and Biorad CFX 96 platform were used. Twenty-
nine and above Ct values were considered positive. Tests that
were positive for both genes of ORFlab and N were reported
as SARS-CoV-2 positive.

Statistical Analysis

IBM SPSS Statistics for Mac, Version 27.0. Armonk, NY, IBM
Corp was used to perform statistical analyses. To assess
the conformance of variables to normal distribution the
Kolmogorov-Smirnov test was conducted. The data that
matched normal distribution were presented with mean
and standard deviation and values, and the remaining data
were expressed as interquartile range and median values.
Categorical data were presented with percentages and
the number of cases. For the comparison of qualitative and
quantitative data between two groups, the Mann-Whitney
U and chi-square tests were used. The Bonferroni correction
was used a method to counteract the problem of multiple
comparisons of laboratory parameters. We also formed a
receiver-operating characteristic curve (ROC) for short-term
mortality and obtained the area under the curve (AUC) for
individual variables by using MedCalc software (MedCalc
Software Ltd, Ostend, Belgium). A p value lower than 0.05 was
statistically significant in all analyses.

Ethics

The ethical committee approval of our study was obtained
from the Ethical Committee of University of Health Sciences,
Umraniye Training and Research Hospital (approval number:
B.10. 1.TKH.4.34 .H.GP.0.01/235). We retrospectively reviewed
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the secondary data recorded from the computer-based
patient data system of hospital. However, the recorded data
didn't include any personal identifiable data; it included
clinical information solely. Therefore, the necessity for
informed consent was wild.

RESULTS

Patient Characteristics

Of the 1564 patients included in the study, 801(53.2%) were
male. The mean of age of the 1564 patients was 44+16 years.
A total of 57 patients died within 30 days of ED presentation.
The rate of 30-day mortality was 3.6% for the study cohort.
The demographic characteristics, clinical outcomes for the
first 24 hours, comorbid diseases, symptoms, vital parameters
at presentation, and mortality data comparison of them
between the survivor and non-survivor groups are shown
in Table 1. Initial laboratory findings comparison of them
between the survivor and non-survivor groups are presented
in Table 2. Nine hundred ninety-one of all patients were
discharged, 550 were hospitalized to inpatient clinics, 23 were
admitted to intensive care unit. Nine hundred eighty-nine
of the patients who survived were discharged, 516 of them
were hospitalized to inpatient clinics, and two of them were

admitted to intensive care unit. Thirty-four of the patients who
non-survived were hospitalized to inpatient clinics, 21 of them
were admitted to intensive care unit. There was a statistically
significant difference between the survivor and non-survivor
groups in terms of the ED outcomes (p<0.001, Mann-Whitney
U test).

Laboratory Values and Outcomes

Significant differences were observed between the survivor
and non-survivor groups in laboratory parameters: Blood urea
nitrogen [25.68 (21.4- 32.1) versus 47.08 (34.24-70.62) mg/
dL, p=<0.001], creatinine [0.83 (0.73-0.98) versus 1.2 (0.92-
1.53) mg/dL, p=<0.001], albumin [ 42.6+4.1 versus 36.1+5.2
mg/dL, p=<0.001], CRP [2 (1-5) versus 11.5 (8-16) mg/L, p=
0.003], hemoglobin [ 13.8+1.7 versus 12.7+2.2 g/dL, p=0.001],
neutrophil count [3.63 (2.71-4.89) versus 6.25 (4.55-8.75),
p=<0.001], and NLR [ 2.17 (1.48-356) versus 6.1 (3.59-8.84)
p=<0.001].

The analysis of the ROC curve was performed to determine the
discriminative ability of the laboratory parameters in 30-day
mortality. Table 3 and Figure 1 present according to the best
Youden'’s index the cut-off values of NLR, PLR, platelet count,
MPV, and PMI and their sensitivity, specificity, AUC, positive
and negative predictive values, likelihood ratios, accuracy and

Table 1. Baseline characteristics of the enrolled patients and comparison of the characteristics between the survivor and non-survivor groups

Total Survivor Non-survivor

Variables n=1564 n=1507 (96.4%) n=57 (3.6%) p values

(%, Standard deviation) (%, Standard deviation) (%, Standard deviation)
Age, years 44+16 43+16 71+13 <0.001
Gender 0.137
Male 837 (53.5%) 801(53.2%) 36 (63.2%)
Female 727 (46.5%) 706 (46.8%) 21 (36.8)
Comorbidities
Chronic obstructive pulmonary diseases 35 (2.2%) 30 (2%) 5 (8.8%) 0.008
Hypertension 201 (12.9%) 178 (11.8%) 23 (40.4%) <0.001
Diabetes mellitus 153 (9.8%) 143 (9.5%) 10 (17.5%) 0.044
Coronary artery disease 47 (3%) 38 (2.5%) 9 (15.8%) <0.001
Congestive heart failure 15 (1%) 9 (0.6%) 6 (10.5%) <0.001
Chronic renal failure 8 (0.5%) 4 (0.3%) 4 (7%) <0.001
Active malignancy 16 (1%) 12 (0.8%) 4 (7%) 0.002
Immunodeficiency 3(0.2) 2(0.1%) 1(1.8%) 0.105
Frequency of symptoms
Fever 522 (33.4%) 499 (33.1%) 23 (40.4%) 0.255
Cough 889 (56.8%) 865 (57.4%) 24 (42.1%) 0.022
Sputum 44 (2.8%) 41 (2.7%) 3(5.3%) 0.214
Shortness of breath 377 (24.1%) 351 (23.3%) 26 (45.6%) <0.001
Weakness 285 (18.2%) 280 (18.6%) 5 (8.8%) 0.060
Myalgia 237 (15.2%) 632 (15.4%) 5 (8.8%) 0.171
Smell or taste defects 111 (7.1%) 111 (7.4%) 0 0.030
Headache 130 (8.3%) 129 (8.6%) 1(1.8%) 0.083
Sore throat 158 (10.1%) 154 (10.2%) 4 (7%) 0.469
Nausea-vomiting 64 (4.1%) 57 (3.8%) 7 (12.3%) 0.007
Diarrhea 74 (4.7%) 71 (4.7%) 3(5.3%) 0.749
Vital parameters
Systolic blood pressure 124+18 123+17 138+26 0.001
Diastolic blood pressure 7310 7310 74+11 0.628
Pulse pressure 86+20 85+19 97+25 0.009
Body temperature 38.8+0.7 38.9+0.6 37.1£0.8 0.700
Oxygen saturation 96+7 96+5 87+11 <0.001




Abdullah Algin, PMl in COVID-19 731

Table 2. Laboratory parameters of the enrolled patients and comparison of them between the survivor and non-survivor groups

Total Survivor Non-survivor
Variables Median/Mean (25%-75% Median/Mean (25%-75% Median/Mean (25%-75% p values
percentiles/ Standard deviation) percentiles/ Standard deviation) percentiles/ Standard deviation)
Blood urea nitrogen, mg/dL 27.89 (21.40-34.24) 25.68 (21.4-32.1) 47.08 (34.24-70.62) <0.001
Creatinine, mg/dL 0.84 (0.74-0.99) 0.83 (0.73-0.98) 1.2 (0.92-1.53) <0.001
C-Reactive Protein, mg/L 2(1-6) 2 (1-5) 11.5 (8-16) 0.003
Albumin, mg/dL 42.2+4.5 42.6+4.1 36.1+5.2 <0.001
White blood cell count 7.8 (5.3-8.1) 6.1 (5.1-7.8) 23.1(12.8-26.8) 0.100
Neutrophil count 3.69 (2.73-4.99) 3.63(2.71-4.89) 6.25 (4.55-8.75) <0.001
Lymphocyte count 1.70+0.77 1.71+0.74 1.41+1.35 0.096
Hemoglobin, g/dL 13.7%£1.7 13.8+1.7 12.7+2.2 0.001
Hematocrit 40.9+4.5 41+4.3 38.4+6.3 0.004
Platelet count 219+60 220+58 202+87 0.143
Mean corpuscular volume 85.4+5.7 85.4+5.5 87.1%7.7 0.100
Mean platelet volume, fL 9.7+1 9.6+1 10.1£1.3 0.021
Neutrophil-to-lymphocyte ratio 2.25(1.5-3.74) 2.17 (1.48-356) 6.1 (3.59-8.84) <0.001
Platelet-to-lymphocyte ratio 155+88.58 153.12+87.15 198.35+108.98 0.003
Platelet mass index 2091.30+524.63 2095.35+513.17 1998.04+741.06 0.331

*The Bonferroni-corrected p-value is 0.0033.

Table 3. Ability of the investigated laboratory parameters to predict 30-day all-cause mortality following ED admission

AUC Cut-off Sensitivity Specificity PPV NPV LR+ LR- Accuracy 95% Cl p-value
NLR 0.807 3.58 754 75.6 11.8 98.6 3.09 0.32 51.03 78.5-82.8 <0.001
PLR 0.642 >158.33 57.9 67.4 7.2 97.4 1.77 0.63 25.25 61.6-66.8 <0.001
Platelet 0.593 <146 91.8 87.8 12.9 96.7 341 0.78 19.83 56.7-61.9 0.035
MPV 0.579 >11 24.6 91 10.6 96.5 2.73 0.83 15.56 55.2-60.5 0.057
PMI 0.555 <1513 28.1 89.2 10.2 96.6 2.61 0.81 17.32 52.8-58.2 0.219

AUC: Area under curve; PPV: positive predictive value; Cl: confidence interval; NPV: Negative predictive value; LR: likelihood ratio; MPV: mean platelet volume; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-
to-lymphocyte ratio; PMI: platelet mass index

95% confidence interval values for the patients.
ROC Curve
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= In this study, we investigated predictability of PMI for 30-day
= mortality. However, PMI was not useful in predicting 30-day

P mortality in patients with COVID-19 in ED. To the best of our
knowledge, thisis the first study that investigates predictability

of PMI for 30-day mortality in patients with COVID-19.

In our analysis, parametric comparison tests were used to
determine the significant difference between the survivors
and the non-survivors in terms of platelet count, MPV and
PMI values firstly. No significant relationship was found
between them and the mortality. On the other hand, another
analysis was performed based on the ROC curve to control
the three parameters’ ability of 30-day mortality. AUC values
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analysis, this retrospective study with over 1500 patients, was
verified that platelet count, MPV and PMI were not predictor
of 30-day mortality in patients with confirmed COVID-19.

Plateletcounthasbeeninvestigatedininfection, sepsis, septic
shock and viral pneumonia and has been shown to predict
mortality.” In their study with over 1400 patients, Yang et
al."% found that thrombocytopenia was associated with in-
hospital mortality. Liu et al."" showed that initial platelet
count and changes in platelet count may be associated with
mortality in their study in the early period of the pandemic
and suggested that platelet count should be followed during
hospitalization. Abnormal hematopoiesis due to infection
of the bone marrow, immune-thrombocytopenia due to
immune complexes and autoimmunity, and consumption
thrombocytopenia due to microembolism and thrombosis
have been held for thrombocytopenia.'? However, some
studies in the literature have shown that platelet count is not
associated with mortality."*'¥ Bozan et al.'® showed that
there was no difference between survivors and non-survivors
in terms of platelet count. Gu¢lu et al." reported that there
was no difference in platelet count between moderate and
severe COVID-19 patients in their study.

In the current literature MPV has been found to be associated
with mortality and poor outcome in malignancy, sepsis, and
inflammation-related diseases.’™ Abnormal hematopoiesis
due to infection of the bone marrow or immune complexes
cause immature synthesis of platelets and abnormal volumes
of platelets.' Based on this mechanism, the researchers
investigated the relationship between MPV and COVID-19.
16181 Sertbas et al.l'?, in their study with over 9000 patients,
reported that MPV is a powerful predictor of mortality in
hospitalized patients with COVID-19.0uyang et al.'? showed
initial MPV and follow-up MPV higher on non-survivor
group than survivors. Aktas et al."® found that MPV had no
prognostic value in geriatric COVID-19 patients in their study
named “Is Mean Platelet Volume Useful for Predicting the
Prognosis of COVID-19 Diagnosed Patients?”.

There are limited publications in the literature about PMI,
which is formed by multiplying platelet count and MPV.[%20
Girgin et al.'" reported in their study that low PMI levels
are associated with poor prognosis. Okur et al.2? showed
that premature infants with bronchopulmonary dysplasia,
necrotizing enterocolitis, retinopathy of prematurity,
intraventricular hemorrhage and sepsis had lower PMI levels
in early postnatal life than infants without these diseases.
201 They speculated that their results may be caused from
inflammatory process. Our study was carried out with a
similar hypothesis. Our results showed PMI is not predictor
of 30-day mortality in patients with COVID-19. A logical
explanation for this might be that platelet count and MPV
were not predictors in our cohort.

Limitations

The main limitation of our study was its retrospective nature.
Secondly, we could notinclude patients with corrected COVID-19

who hadn't been tested for platelet count and MPV. This was the
most important limiting factor for our study population. Thirdly
we did not exclude the chronic diseases that can affect the
platelets as diabetes, renal diseases, and hypoxemia. Another
limitation of our study was that the patients discharged from
the hospitalized patients during the 30-day follow-up period
and the length of hospital stay could not be recorded. Lastly,
our study had single-center study, and therefore the results
cannot be generalized to other healthcare institutions. We
recommend multicenter studies in large populations to increase
the generalizability of the results and to confirm them.

CONCLUSION

According to our results, platelet count, MPV and PMI were
not predictor of 30-day mortality in patients with confirmed
COVID-19 in ED. We recommend multicenter studies in large
populations to increase the generalizability of the results
and to confirm them.
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Evaluation of Choroidal Thickness, Retinal Nerve Fiber Layer
Thickness, Macular Thickness and Retinal Vessel Diameter
by Optical Coherence Tomography in Patients with
Peripheral Arterial Disease

Periferik Arter Hastaligi Olan Olgularda Optik Koherens Tomografi ile Koroid
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Abstract

Aim: To evaluate retinal nerve fiber layer thickness, macular
thickness and retinal vessel diameter by optical coherence
tomography in patients with peripheral artery disease.

Material and Method: 35 patients with a diagnosis of peripheral
arterial disease (PAD) and 32 healthy individuals (control group)
were included in the study. Retinal thickness (RT), choroidal
thickness (CT) in enhanced depth imaging (EDI) mode, retinal
nerve fiber layer (RNFL) thickness, retinal artery and vein diameters
were measured with optical coherence tomography (OCT) device.

Results: The mean age of the PAH group included in the study was
59.4+11.9 and the mean age of the control group was 55.5+5.3
years. A statistically significant difference was observed between
the two groups in the values obtained from the CT in the subfoveal
region of the EDI measured from three different regions and the
nasal quadrant of the RNFL measured from 7 quadrants (p=0.03 and
p=0.03, respectively). On the contrary, no statistically significant
difference was observed in EDI and other measurements of RNFL,
RT values, artery and vein diameters (p values were between 0.08-
1.00).

Conclusion: In patients with PAD, it is important to determine the
RNFL and CT to be thinner. It can be a guide in more comprehensive
studies in the future.

Keywords: Choroidal thickness, optical coherence tomography,
peripheral artery disease, retinal nerve fiber layer thickness, retinal
thickness.

Oz
Amag: Periferik arter hastaligi olan olgularda optik koherens tomografi

ile koroid kalinhig, retina sinir lifi tabakasi kalinhigi, makula kalinhigi ve
retina damar capi dl¢ciimlerini degerlendirmek.

Gereg ve Yontem: Calismaya 35 periferik arter hastaligi (PAH) tanili
hasta ve 32 saglikli birey (kontrol grubu) dahil edildi. Tim bireylerin
optik koherens tomografi (OKT) cihaziyla retina kalinhgr (RK), artiriimis
derinlik gértntileme (EDI) modunda koroid kalinligi (KK), retina sinir
lifi tabakasi (RSLT) kalinhd, retina arter ve ven ¢api olcimleri yapildi.

Bulgular: Calismaya dahil edilen PAH grubunun yas ortalamasi
59.4411.9 ve kontrol grubunun yas ortalamasi 55.5+5.3 yil idi. Ug farkli
bolgeden oclcllen EDImin subfoveal bolgedeki KK'da ve 7 kadrandan
olctlen RSLT'nin nazal kadranindan elde edilen degerler iki grup
arasinda istatistiksel olarak anlamli farkliik gézlendi (sirasiyla, p=0,03
ve p=0,03). Aksine EDI ile RSLT'nin diger olcimleri, RK degerleri, arter
ve ven caplari dlcimlerinde istatistiksel olarak anlamli bir farklilik
go6zlenmedi (p degerleri 0,08-1,00 arasinda idi).

Sonug: PAH hastalarinda RSLT ve koroid tabakasi kalinliginin daha
ince olarak saptanmasi énemlidir. lleride yapilacak daha kapsamli
calismalarda yol gosterici olabilir.

Anahtar Kelimeler: Koroid kalinligi, optik koherens tomografi,
periferik arter hastaligi, retina kalinhidi, retina sinir lifi tabakasi
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INTRODUCTION

Peripheral arterial disease (PAD) is a systemic progressive
atherosclerotic disease usually manifested by obstruction
or occlusion of the lower extremity arteries. Subclinical
inflammation, oxidative stress and endothelial dysfunction
play a role in the atherosclerotic process. The development of
atherosclerosis is a multifactorial and very complex process
that affects various genetic and environmental factors.!
Atherosclerotic PAD, which affects all body arteries can also
cause blockages in the retinal arteries and arterioles.

The veins of the retina are the only areas in the body where the
circulation can be viewed directly by non-invasive methods.
Digital imaging techniques developed in recent years have
enabled better visualization of microvascular changes of
the retina such as arteriolar narrowing of the retina and
venular dilatation. Examination of retinal vessels is a valuable
non-invasive option for the investigation of microvascular
diseases.” The diameter of the retinal vessels is affected by
oxygenation of the retina, and it has been suggested that
dilatation of retinal venules may indicate retinal hypoxia.® It
has been reported that arteriole and venule diameters should
be evaluated separately since the ratio of arteriole/venule
diameter provides limited information.™

The optical coherence tomography (OCT) device is commonly
used in retinal imaging today. By performing segmentation
analysis with different acquisition modes of the OCT device, it is
possible to measure the thickness of the retina layers separately,
as well as the thickness of the choroidal layer manually.

We think that the choroid, retina and retinal nerve fiber layer
(RNFL) are affected in PAD due to the dense vascular and
neuronal structure of the eye and its sensitivity to systemic
changes. Therefore, in this study, we planned to investigate
the effect of PAD on retinal thickness, choroidal thickness, and
retinal vessel diameters.

MATERIALS AND METHODS

The present study was carried out in accordance with the
principles of the Declaration of Helsinki, after the approval of
the Scientific Research Ethics Committee of Bolu Abant izzet
Baysal University (No: 2020/252, Date:27.10.2020). Participants
were informed about the study and their written consent was
obtained.

The study was carried out prospectively between January 2020
and April 2020 at Bolu Abant izzet Baysal University Eye Disease
Clinic. Patients diagnosed with PAD in the cardiovascular
surgery clinic were referred to the ophthalmology clinic. Thirty
five patients with PAD (study group) and 32 healthy volunteers
without PAD (control group) were included in the study. The
ages of the individuals ranged between 42-80 years. Basic
clinical and demographic characteristics of all participants
were recorded, and afterward, a detailed eye examination was
performed, and measurements were taken by OCT. All data
obtained were evaluated by comparing between groups.

OCT Measurements

Retinal thickness (RT), choroidal thickness (CT) in enhanced
depth imaging (EDI) mode and RNFL thickness were
measured with the Spectralis® OCT device (Heidelberg
Engineering, Heidelberg, Germany) (Figure 1). The OCT device
automatically measures RT and RNFL (Figure 1A). However,
CT measurements were manually measured in EDI mode from
the foveal center, 1500 um temporal, and 1500 um nasal of
the fovea (Figure 1B). Retinal artery and vein diameters were
manually calculated in RNFL mode from the artery and vein
that originated from the optic disc and extended towards
the superior temporal, 1800 um away from the center of the
optic disc. In order to make precise measurements, the areas
where the vessels do not bifurcate with 2X magnification were
selected (Figure 1C).

Figure 1. OCT measurements of the cases. 1A: Printout of RNFL
measurements. 1B: Choroidal measurement in EDI mode. 1C: Retinal vessel
diameter measurement (measured at 2X magnification).

Statistical Analysis

The statistical analysis of the results was made with the
"SPSS for Windows 25.0" program. Results were evaluated
as meanzstandard deviation. If the obtained data met the
criteria of normal distribution (by Shapiro-Wilk test) and
homogeneity (by KMO and Barlett sphericity test), it was
evaluated with an independent sample t-test. P value less
than 0.05 was considered statistically significant.

RESULTS

Atotal of 67 cases wereincluded in the study. The demographic
characteristics and ophthalmological measurements of the
cases are given in Table 1. There was no statistically significant
difference in age, gender, spherical equivalent, visual acuity,
central corneal thickness (CCT), and intraocular pressure (IOP)
between the groups (p value was between 0.08-0.78).
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Table 1. Demographic characteristics and ophthalmological measurements

of the cases

PAD group Control group P
(n=35) (n=32) value*
Gender (Male/Female, n) 30/5 26/6 0.65
Age (years) 59.4+11.9 55.5+5.3 0.08
Smoking rates (%) 26/35 (74%) 9/32 (28%) <0.01
Visual acuity (decimal) 0.90+0.13 0.94+0.09 0.17
Spherical equivalent (Diopter) 0.24+1.08 0.40+0.99 0.56
I10P (mmHg) 14.97+4.08 14.72+3.01 0.78
CCT (um) 547.65+31.887 542.71+25.589  0.53
RTc (um) 221.78+25.284 221.14+16.842 0.90
RTn (pm) 349.72+£17.982 352.69+£18.013  0.50
RTt (um) 326.28+17.456 326.29+18.764 1.00
CTs (um) 274.16+69.189 315.00+80.123 0.03
CTn (um) 231.00+£71.589 248.03+72.210  0.34
CTt (um) 253.47+68.334 276.26+68.032 0.18
RNFL Global (um) 99.38+13.495 101.40+7.468 0.47
RNFL Temporal superior (um)  135.03+21.390 138.37+16.044 0.49

71.00£10.429
149.47+21.834
107.91£23.726
71.56%16.078
117.28+27.270
88.33+9.215
120.00£21.582

70.00£8.039 0.67
149.53+15.598 0.99
108.87+18.131 0.86
79.40+11.846 0.03
117.17£18.596 0.98
87.90+11.597 0.88
117.90+17.685 0.68

RNFL Temporal (um)

RNFL Temporal inferior (um)
RNFL Nasal superior (um)
RNFL Nasal (um)

RNFL Nasal inferior (um)
Arterial diameter (um)

Vein diameter (um)

* Independent sample t-test.

CCT: Central corneal thickness, CTn: Nasal choroidal thickness, CTs: Subfoveal choroidal thickness,
CTt: Temporal choroidal thickness, IOP: Intraocular pressure; PAD: Peripheral artery disease; RNFL:
Retinal nerve fiber layer, RTc: Central retinal thickness, RTn: Nasal retinal thickness, RTt: Temporal
retinal thickness.

When the RT measured from the central, nasal, and temporal
areas and the CT measured from the temporal and nasal areas
were compared, no statistically significant difference was
found between the groups (p value was between 0.18-1.00).
On the contrary, CT measured from the subfoveal was found
to be statistically significantly lower in the PAD group (p=0.03).
Likewise, RNFL thickness was found to be significantly lower
only in the nasal quadrant in the PAD group (p=0.03). Apart
from this, no statistically significant difference was found
between the groups in arterial and vein diameters (p=0.88,
p=0.68, respectively).

DISCUSSION

The most important findings we obtained in our study;
subfoveal CT, and RNFL values in the nasal quadrant were
found to be significantly lower in patients with PAD compared
to the control group. The fact that the thickness of the
choroidal layer measured from the subfoveal was significantly
lower in the PAD group suggests that choroidal blood supply
decreased in this group. However, no significant difference
was found between the values of CT measured in the nasal and
temporal quadrants. On the other hand, the fact that the RNFL
value measured from the nasal quadrant was significantly
lower in the PAD group compared to the control group may
indicate that optic nerve blood supply was also impaired in
these patients and retinal nerve fibers were damaged.

PAD is an important atherosclerotic disease that often
involves the lower extremity arteries and is associated with
high cardiovascular mortality and morbidity.®'The prevalence
of PAD increases with age and reaches up to 20% in patients
older than 70 years.®”The most important risk factors include
smoking, advanced age, hypertension, diabetes mellitus,
hyperhomocysteinemia and hyperlipidemia.’®  Despite
recent advances and new treatment options, PAD still causes
limb ischemia, amputation or death.”! Atherosclerotic
risk factors play an important role in the progression and
development of PAD. Presence of PAD that seriously affects
the retinal arterial bed is a clinical condition that can lead to
blindness.

RNFL is formed by astrocytes, retinal vessels, and extensions
of Miiller cells, with approximately 1-1.2 million axons of
retinal ganglion cells. Retinal nerve fiber bundles pass
through openings called pores in the scleral canal. This
part is the area where the retinal nerve fiber bundle is most
susceptible to glaucomatous damage, and in severe damage,
these holes appear as slits, causing the optic dimple to
appear wide."™ The early sign of glaucomatous damage on
OCT is a decrease in RNFL thickness. It has been suggested
that various systemic factors such as advanced age, male
gender, dyslipidemia, and hyperglycemia have an effect
on RNFL thickness."" Higher arterial blood pressure and
higher concentration of low-density lipoproteins have been
associated with localized RNFL defects." Considering that
most patients with PAD have problems such as advanced
age, male gender, hypertension and dyslipidemia, low RNFL
thickness may be associated with this. In our study, the
low RNFL thickness in the nasal segment that we observed
in patients with PAD may be significant in more segments
when adapted to large patient groups.

Inadditionto ocular problems, itis known that RNFL thickness
may decrease due to many non-ocular reasons. When we
look at studies examining RNFL thickness changes in some
systemic diseases, it has been shown that RNFL thickness
is lower in iron deficiency anemia, migraine without aura,

obstructive sleep apnea syndrome and Alzheimer's disease.
[12,13]

The choroid is a thin dense network of vessels that supply
nutrients and oxygen to the outer retina, foveal avascular
region, retinal pigment epithelium, and optic nerve
between the retina and sclera. CT does not only change
with pathological and pharmacological factors, age, the
axial length of the eye, refractive changes, diurnal rhythm
and perfusion pressure also affect CT changes. The root
cause of these changes is still unknown. In a study by
Ulas et al.", it was reported that there was a significant
increase in choroidal thickness 5 minutes after smoking in
adolescents and returning to the basal level at 60 minutes.
There are also studies showing that CT is significantly lower
in patients between the ages of 60 and 80 who smoke
chronically compared to non-smokers.">'" It is hypothesized
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that chronic smoking causes chronic vasoconstriction and
direct oxidative damage to the endothelium, resulting in
vascular thinning in some individuals and a thinner choroid
as a result. There are many studies in which subfoveal CT is
lower in patients with heart-related perfusion impairment,
such as chronic heart failure and carotid artery disease.['”2
Choroidal hypoperfusion, choroidal ischemia and infarction
may lead to multiple occlusions, leading to a reduction in CT,
since chronic smoking and cardiac diseases are often seen
together in patients with PAD.

It is known that some ocular and systemic diseases, drugs
used, and genetic factors cause changes in retinal arteriole
and venule diameters.?"? [t has been found that the
response of retinal venules to hemodynamic changes is
reduced, vascular functions are impaired in smokers, and it
has been suggested that the negative effects of smoking
may occur without changes in the vessel diameter.” Ulas et
al.”also reported that there was no significant difference in
retinal arteriole and venule diameters between smoking and
non-smoking groups. Similarly, in our study, no significant
difference was found in the arteriole and venule diameters
in the PAD group compared to the control group.

The main limitations of our study are the relatively small
number of patients and the fact that other systemic
characteristics of the patients were not recorded and could
not be associated with OCT results. In addition, the inability
to include different ages and groups reduces the impact of
the study. However, the positive findings obtained despite
all limitations increase the importance of the study.

CONCLUSION

As a result, in our study, RNFL and thinning of the choroidal
layer thickness were detected in PAD patients. Additional
studies examining more parameters in larger populations
are needed to better understand the mechanism and clinical
significance of this thinning.
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Abstract

Aim: To investigate the knowledge and awareness of physicians
working in tertiary healthcare institutions concerning stroke and
treatment approaches for ischemic stroke.

Material and Method: Fifty-nine physicians with a mean age of
35.4 years were included in the study. A survey consisting of 12
questions taking less than 5 minutes to complete was delivered to
the specialist and research assistant physicians who were actively
employed in Adiyaman University Faculty of Medicine Training
and Research Hospital and signed the voluntary informed consent
form.

Results: Of the physicians participating in the study, 66.1% (n=39)
were working as specialists and 33.9% (n=20) as research assistant
physicians. More than half the physicians (57.6%, n=34) had not
previously attended an informative meeting on stroke. The average
rate of correct answers given to all survey questions was 37.8%.
The research assistant physicians correctly answered the questions
concerning the first intervention in a stroke patient, prevalence of
stroke, and thrombolytic treatment agent at a higher rate than the
specialist physicians. The physicians who had previously attended
an informative meeting on stroke provided more correct answers to
the questions on stroke preventability and thrombolytic treatment
agent.

Conclusion: Undoubtedly, since time is one of the most important
factors affecting mortality and morbidity in case of an ischemic
stroke, it is vital that both society and healthcare professionals
become aware of this health condition. We believe that the
awareness of all physicians concerning stroke and its treatment
should be increased through effective training and informative
meetings.

Keywords: Ischemic  stroke, thrombolytics,
thrombectomy, physician

awareness,

0z
Amac: Calismamizin amaci 3. basamak saglk kurulusunda calisan

hekimlerin inme farkindaligi ve iskemik inme tedavi yaklasimlari
hakkindaki bilgi birikimlerinin arastiriimasidir.

Gere¢ ve Yontem: Calismaya yas ortalamasi 35,4 olan 59 hekim
dahil edilmistir. Calismada Adiyaman Universitesi Tip Fakiltesi egitim
arastirma hastanesinde aktif olarak gorev yapan, bigilendirilmis
gondlli onam formunu imzalayan uzman ve arastirma gorevlisi
hekimlere toplam 12 sorudan olusan ve cevaplanmasi 5 dakikadan
daha kisa stren anket formu ulastinlmistir.

Bulgular: Calismaya katilan hekimlerin® %66,11 (n=39) uzman
hekim, %33,9'u (n=20) arastirma gdrevlisi olarak gérev yapmaktaydi.
Katilimcilarin® %57,6's1  (n=34) daha once inme ile alakali bir
bilgilendirme toplantisina katilmamisti. Tim sorulara verilen ortalama
dogru cevap orani %37,8 olarak dlcildi. inmeli hastanin ilk midahales,
inme prevalansi ve trombolitik tedavi ajani ile ilgili sorulara, arastirma
gorevlisi hekimlerin uzman hekimlere oranla daha yuksek oranda
dogru cevap verdigi gozlenmistir. inme ile ilgili bilgilendirme
toplantisina katilan hekimlerin, inmenin énlenebilirligi ve trombolitik
tedavi ajantile iliskili sorulara, daha yuksek oranda dogru cevap verdigi
gozlenmistir.

Sonug: Iskemik inmede hastalarin mortalite ve morbiditesini etkileyen
en onemli faktorlerden biri kuskusuz ki zamandir. Gerek toplumun
gerekse saglik calisanlarinin bu konuda bilinglenmesi hayati 6neme
sahiptir. Tum hekimlerin etkin egitimler ve bilgilendirme toplantilariyla
inme ve inme tedavisi konusunda farkindaliklarinin arttrilmasina
ihtiyag oldugu kanaatindeyiz.

Anahtar Kelimeler; iskemik inme, trombolitik, farkindalik,
trombektomi, hekim.
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INTRODUCTION

Stroke refers to a sudden-onset, focal neurological condition
that develops due to cerebrovascular disease. Of all stroke
cases, 80-85% are ischemic and 15-20% are hemorrhagic.
Stroke constitutes a major economic, medical and social
problem that causes severe disability and ranks third among
the global causes of death following cancer and cardiac
diseases."? The incidence of stroke can also vary between
countries and even between people living in the same
country, depending on race and geographical area. Studies
have reported that the incidence of stroke is 1-3/1,000, and its
prevalence is 6/1,000.5!

Effective treatment of stroke cases can be undertaken with
the administration of an intravenous thrombolytic agent
and endovascular mechanical thrombectomy treatment.
According to the acute ischemic stroke guidelines of the
American Stroke Association, in order to apply intravenous
thrombolytics for the treatment of stroke, the time from the
onset of the patient’s symptoms to admission to a healthcare
institution should be less than 4.5 hours. This time has
been determined as 6 hours for endovascular mechanical
thrombectomy treatment, but it has been reported that this
treatment can be applied to selected patients within a period
of 24 hours from the onset of symptoms.!

All  healthcare  professionals  should know the
symptomatology of a stroke patient. For this reason, the FAST
(Face, Arm, Speech, Time) test has been developed to quickly
screen the symptoms of stroke. This test includes variables
such as facial asymmetry, unilateral loss of strength in the
arm, impaired speech and pronunciation, and rapid transfer
of the patient to a healthcare facility.® Stroke diagnosis
and treatment is fixed in a narrow time frame that can be
measured in hours. The slightest disruption in diagnosis
and treatment can lead to very unfavorable consequences,
considering that an average of 1.9 million neuronal cells dies
per minute in an ischemic brain.® The most decisive way to
decrease morbidity and mortality rates in stroke patients
is to use this limited time effectively as much as possible.
The current study aimed to investigate the knowledge
and awareness of physicians working in tertiary healthcare
institutions concerning stroke and treatment approaches for
ischemic stroke.

MATERIAL AND METHOD

In this study, a survey consisting of 12 questions that
took less than 5 minutes to complete was delivered to
the specialist and research assistant physicians who
were actively working at Adiyaman University Faculty of
Medicine Training and Research Hospital and signed the
informed consent form. The questions in the survey were
prepared in a multiple choice format and related to the
subjects of stroke symptomatology, first intervention in
stroke patients, and stroke treatment. Physicians working
in neurology clinics, emergency medicine clinics and

intensive care units where stroke patients are followed up
were notincluded in the study. It was also recorded whether
the participants had previously attended an informative
meeting on acute ischemic stroke and its treatment and
whether they had previously intervened in a case with a
stroke.

The survey comprised the following questions:
Is stroke a preventable disease?

Yes No
Is stroke a treatable disease?
Yes No

What is the unexpected clinical or examination finding in a
patient diagnosed with a stroke?

A) Speech disorder

B) Imbalance in walking
Q) Visual impairment

D) Chest pain

4.Which of the following should not be undertaken in the first
intervention of a patient  with a stroke?

A) Blood glucose measurement
B
C
D) Insertion of a vascular catheter

) Insertion of a urinary catheter
)

Lowering blood pressure if it is high

5.Globally, whatis the approximate percentage of hemorrhagic
stroke among all stroke cases?

A)15 B)30 Q45 D)50 E)60

6. Which intravenous thrombolytic treatment agent is widely
used in the treatment of acute ischemic stroke in the world
and in Turkey?

A) Tenecteplase
B) Urokinase
Q) Streptokinase
D) Alteplase

7. Up to how many hours after the onset of stroke symptoms
can thrombolytic therapy be administered?

A)3 B)45 Q)6 D) 8 E)12

8. Up to how many hours after the onset of stroke symptoms
can mechanical thrombectomy treatment be administered?

A)3 B)45 Q6 D)8 E)12

9.Whatis the absolute must-have imaging method that should
be performed in a patient with a stroke before intravenous
thrombolytic therapy?

A) Brain magnetic resonance imaging
B
C
D) Brain magnetic resonance angiography

) Brain computed tomography
)

Carotid doopler ultrasonography

E) Brain magnetic resonance venography
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10. What is the approximate risk of developing symptomatic
intracranial hemorrhage after intravenous thrombolytic
therapy?

A) 1

11. Which of the following is not one of the modifiable risk
factors for stroke?

A) Hypertension

B) Diabetes

C) History of previous stroke and transient ischemic
attack

D) Atrial fibrillation

E) Obesity

12.Which of the following agents has no place in the secondary
prevention of stroke patients?

A) Warfarin

B) Piracetam
Q) Clopidogrel
D) Statin

E) Rivoraxaban

Approval for the study was obtained from the Non-
Interventional Clinical Research Ethics Committee of
Adiyaman University (date: 16/03/2021, protocol number:
2021/3-29).

Statistical Analysis

Statistical analyses were carried out using SPSS version 22.0.
The compliance of the variables to normal distribution was
examined using histogram graphics and the Kolmogorov-
Smirnov test. Categorical variables were compared using the
Pearson’s chi-square test. The Mann-Whitney U test was used
when comparing non-parametric variables between the two
groups. Results with a p value of less than 0.05 were evaluated
as statistically significant.

RESULTS

With the survey, a total of 82 physicians were reached. After
excluding 15 physicians who did not want to participate in
the study and eight physicians who did not answer all the
questions in the survey, the remaining 59 physicians were
included in the study. Of the participants, 43 were male
and 16 were female, with 66.1% (n=39) being specialists
and 33.9% (n=20 research assistant physicians. The mean
age of the participants was 35.4 years, and the mean
professional experience was 10.4 years. Of the participants,
57.6% (n=34) had not previously attended an informative
meeting on stroke. The rate of the participants who had
previouslyintervened in a stroke case was 64.4% (n=38).The
average rate of correct answers given to all questions was
37.8%. The rates of those who provided correct answers to
the questions related to the treatability and preventability

of stroke were 96.9% and 89.7%, respectively. The rates
of those who gave correct answers to the questions on
stroke symptoms and the first intervention in a stroke
patient were 84.5% and 63.7%, respectively. The questions
concerning the latest times to apply thrombolytic and
endovascular mechanical thrombectomy treatments from
the onset of symptoms were correctly answered by 29.3%
and 51.7% of the participants, respectively, and the rate
of those answering both questions correctly was 18.6%.
While the question on which intravenous thrombolytic
treatment agent is commonly used in the treatment of
acute ischemic stroke was answered correctly by 37.9% of
the participants, the rate of those that were aware of the
risk of symptomatic intracranial hemorrhage development
after thrombolytic therapy was 20.7%. Of the participants,
31% correctly selected the imaging method that should be
performed before thrombolytic therapy. The distribution
of correct answers given to all questions is summarized in
Figure 1. The rates of correct answers in the survey were
compared between the specialist and research assistant
physicians. According to the results, the rate of correct
answers to the fourth, fifth and sixth questions was higher
among the research assistant physicians (p=0.049, 0.035,
and 0.044, respectively). Fifty-five percent of the research
assistant physicians and 35.6% of the specialist physicians
had previously attended an informative meeting on
stroke, but the difference between the two groups was not
statistically significant (p=0.160). However, it was observed
that the research assistant physicians had intervened in
a stroke case at a higher rate compared to the specialist
physicians (p<0.001). The rates of correct answers given
to the survey questions were also compared between the
physicians who had previously attended an informative
meeting on stroke and those who had not. Accordingly,
the rate of correct answers to the first and fifth questions
was higher among the physicians who had attended such a
meeting (p=0.030 and 0.033, respectively). When the rates
of correct answers to the survey questions were compared
between the physicians who had previously treated a
patient with a stroke and those who had not, the former
was found to have a higher rate of correct answers for the
fiftth and 10th questions (p=0.009 and 0.025, respectively).
Concerning the relationship between professional
experience and the rate of correct answers, the mean time
in the profession was significantly lower for those that
correctly answered the fourth question compared to those
that provided an incorrect answer for the same question
(p=0.018). Examining the relationship between the age
of the physicians and the rate of correct answers to the
survey questions, it was determined that the mean age of
those that gave correct answers to the sixth question was
significantly lower than those that answered it incorrectly
(p=0.025).
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Table 1. Comparison of the correct answers given by the specialist and DISCUSSION
research assistant physicians — Ischemic stroke is an emergency situation in which there is
Specialist Research . . . .
physician assistant P a race against time for the correct diagnosis, treatment and
(%) physician (%) intervention. It is vital for physicians, who first come into
Question 1 923 85 0.325 contact with the patient and perform neurological and clinical
Question 2 97.4 95 0.567 evaluations, to know the symptoms, diagnosis and treatment
Question 3 87.2 80 0.357 algorithms to minimize mortality and morbidity. Our study
Question 4 53.8 80 0.049 showed that the physicians working in a tertiary healthcare
Question 5 462 75 0.035 facility did not have sufficient awareness of stroke and its
Question 6 28.2 55 0.044 treatment.
Question 7 282 30 0.885 When a patient with stroke symptoms is encountered, the
Question 8 56.4 40 0.233 standard approach is to promptly perform clinical and
Question 9 25.6 40 0.257 neurological evaluations and transfer the patient to the
Question 10 20.5 20 0.623 nearest healthcare institution. The same sensitivity should
Question 11 796 80 0.623 be adopted in the approach to patients hospitalized for a
Question 12 89.7 85 0.446 different reason. For example, patients hospitalized for a non-
Previous attendance in neurological reason (diabetes, acute coronary syndrome,
informative meetings on stroke 359 >3 0160 hypertension, surgery indication, etc.) are potential candidates
Previous intervention in a 487 95 <0.001 for developing a stroke. It is very important that relevant

stroke case

relevant department physicians that follow up these patients
and will make the first evaluation when an unexpected clinical
finding occurs have sufficient awareness of stroke and its
treatment. In these hospitalized patients, diagnosing stroke

Pearson’s chi-square test

Table 2. Comparison of the correct answer rates according to previous

attendance ininformative meetings on stroke, previous intervention in a through a rapid evaluation will eliminate the time spent
stroke case, age,and professional experience outside the hospital and shorten the time to reach treatment.
Previous attendance Previous Professional C ideri the high effi dl licati t f
in informative interventionin  Age  Protessiona onsidering the high efficacy and low complication rate o
meetings onstroke  astroke case P p early stroke treatment, the sensitivity of physicians who first
- P ; evaluate these patients can significantly reduce the mortality
Question 1 0.0301 0.295 0.706 0.633 and morbidity rates.
Question 2 0.328 0411 0.753 0.900 . . )
i In the literature, there are population-based studies
Question 3 0.415 0.163 0.688 0.783 . . R [7-0]
i investigating stroke awareness.” However, research
Question 4 0.471 0.511 0.061 0.0182 .
measuring the stroke awareness of healthcare workers,
Question 5 0.0331 0.0091 0.444 0.366 . - L
i especially physicians, remains limited. In a study conducted
Question 6 0361 0303 00252 0064 in the USA on nursing staff, it was observed that 85% of
QRS 0.906 0.218 0.893 0.644 the participants had sufficient knowledge of the signs and
Auzsiien At ez e 2t e symptoms of stroke.'” In a study conducted in Turkey in
Question 9 e eles Lol e which family physicians’ awareness of ischemic stroke was
Question 10 0.056 0.0251 0.473 0.940 investigated, and it was found that the rate of correct answers
Question 11 0.549 0.431 0.439 0.515 to survey questions ranged between 20 and 30%."'" This is in
Question 12 0.328 0.196 0.906 0.787 agreement with the results obtained from the current study
" Pearson’s chi-square test, 2Mann-Whitney U test revealing that the rate of correct answers to all questions was
37.8%.
Stroke awareness questionnaire% Multinational studies with a large number of patients
120 have shown the functional positive effect of thrombolytic

therapy and mechanical thrombectomy applied early in
patients presenting with an ischemic stroke.l'>'® Alteplase,
80 1 an intravenous tissue plasminogen activator (iv-tPA) with
thrombolytic function in ischemic stroke, is the only medical
agent that offers disability-free survival and positively affects
the prognosis when applied at an appropriate time.'* Today,
20 the most important parameter that will positively affect the
success of iv-tPA and the prognosis of ischemic stroke is

1 2 3 4 5 6 7 8 9 10 11 12 the application time of thrombolytic therapy. FoIIowing the
Figure 1. Distribution of correct answers to survey questions onset of stroke symptoms, the early administration of iv-tPA

100

60 -

m stroke awareness questionnaire %

40 -
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increases efficacy and reduces the risk of complications. In
our study, it was observed that the rate of correct answers
to the questions related to the timing of both iv-tPA and
mechanical thrombectomy was extremely low. More than
80% of the participants were not able to correctly answer
both questions at the same time. The potential side effect of
iv-tPA is undoubtedly a bleeding complication. Intracerebral
bleeding and related clinical deterioration are rare but
they are the most critical and feared side effects of iv-tPA.
¢l In the early period following the use of iv-tPA, the rate of
intracranial bleeding has been reported as 6%."” Similar to
the treatment question, approximately 80% of the physicians
participating in our study did not give a correct answer to the
question related to the bleeding complication of iv-tPA. Itis a
cause for concern that ischemic stroke treatment, which has
been widely used in Turkey for a decade, as well as its major
complications are so under-recognized among physicians.
Increasing the knowledge of physicians on this subject must
be a primary goal.

In this study, we observed that the research assistant
physicians correctly responded to the questions about the
first intervention in a stroke patient, prevalence of stroke,
and thrombolytic treatment agent at a higher rate than
the specialist physicians. Similarly, we determined that
the physicians with less professional experience correctly
answered the question concerning the first intervention in a
stroke patient at a higher rate, and those with a lower mean
age correctly answered the question about the thrombolytic
treatment agent at a higher rate. In addition, a higher rate of
research assistant physicians were found to have previously
intervened in a patient with a stroke. The physicians who had
previouslyintervenedinastrokecasealsoaccuratelyresponded
to the questions related to the thrombolytic treatment agent
and its complications at a higher rate. These results may be
related to the young research assistant physicians spending
more time in hospital and working more frequent shifts,
which increases their possibility to encounter patients with a
stroke. In addition, the physicians with a higher mean age that
have specialized in their departments over many years may be
providing outpatient services more frequently and they may
have certain deficiencies in following the current advances
in the field and fail to meet the requirements of dynamic
medicine, which may have also contributed to our results.
Our data revealed that the physicians who had previously
attended an informative meeting on stroke gave more correct
answers to the questions on the preventability of stroke and
the thrombolytic treatment agent to be used. Although there
was no significant difference in the rate of correct answers
given to the remaining survey questions, the results generally
indicated the necessity of organizing informative meetings on
stroke for physicians.

This study has some limitations. First of all, the study
population consists of a small group. In addition, since the
study was conducted in a single center, the results may not
reflect the generality.

CONCLUSION

Undoubtedly, since time is one of the most important factors
affecting mortality and morbidity in patients with an ischemic
stroke, it is vital that both society and healthcare professionals
become aware of this health problem. We believe that the
awareness of all physicians about stroke and its treatment
should be increased through effective training and informative
meetings.
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Dear Editor,

Autism Spectrum Disorder (ASD) is a neurodevelopmental
disorder that is charecterized with deficits in social skills
(communication and interaction), language skills and
presence of steriotypical repetetive behaviours, and
interests or activities that can persist throughout life.'" ASD
prevalance was recently reported with an increase at 1 in
59 children by Center for Disease Control and Prevention
(CDC) USA.™

Although definite etiology of the ASD is still unclear;
different evidences were determined from many
conclusions of the studies suggesting and supporting
etiologic and causative associaton of three factors
(enviremental, genetic and epigenetic factors) with ASD.
Each factor has two or three sided interaction with each
other. Intestinal microbiota homeostasis is one of the most
important element of environmental factors.>4

Human gut microbiota consisting of more than three
thousand of different bacterial species belonging to six
different phyla and ten fold higher than cell numbers of
human body. Human gut microbiota has bidirectional
commnuciation (cross-talk) with the human brain called
as microbiota gut brain axis (MGBA) via determined
four different pathways; 1. Metabolic pathway 2. Neural
(neuronal) pathway 3. Neuro-endocrin pathway 4.
Immunologic pathway.” Perinatal maternal microbiota
composition changes (density and diversity) resulting

with maternal dysbiosis altering expression of the genes
related with autism etiology (CC2D1A, SHANK1-3, CASPR2,
CNTNAP2, BRSK2) and also epigenetic mechanisms.
Maternal dysbiosis also results in regression of fetal
neuerodevelopment and maturation of neuronal and brain
cell of the fetus at intrauterin period. Maternal dysbiosis
at perinatal period may also triggers maternal immun
activation that may also have a negative affect on fetal
neural development. Neuronal connectivity and signal
transmisison impaired as a result of the explained neuro-
immuno pathologies triggered with perinatal maternal
dysbiosis. Accession of toxic and harmful molecules
to brain is blocked by two major barriers: Bowel Brain
Barrier (BBB) and Blood Brain Barrier (BBB).”! Integrity
of the two barriers are maintained by functions of tight
junction proteins. Barrier functions are obtained and
protected by eubiosis of intestinal microbiota. Dysbiosis
leads to impairment of barrier functions and results in
increased intestinal permability. Short chain fatty acids
(propionate, acetate, butyrate) are components of the
cellular membrane of especially two anaerobic species
(Bacteroides spp., and Clostridium spp.) and they can also
be derived from fermentation of complex carbohydtrate
molecules such as inulin in the intestine. Propionic acid
(PPA) is a potent activator of pro enflammatory cytokines
(IL1B, TNFa, IL6) synthesis, and can reach to the brain and
initiates neuroenflammation. Overgrowth of Bacterodies
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and Clostiridum strains in the intestinal microbiota
results in excessive production of PPA and initiates the
neuroimmunopathologic changes that is one of the known
mechanisms of autistic brain.*!

Etio-pathogenesis of the neuro-immunopathologic changes
in the autistic fetal brain can be explained with perinatal
maternal dysbiosis, which causes alterations in maternal and
fetal gen expressions, epigenetic mechanisms, maturation of
neuronal cells and fetal neurodevelopment, concluding with
abnormal neural signal transmisison, and maternal immune
activation.
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Dear Editor,

Niemann-Pick C Disease (NPC; OMIM #257220 and OMIM
#607625) is a rare lysosomal lipid storage disorder. NPC is
characterized by accumulation of unesterified cholesterol
and glycosphingolipids in the lysosome and endosome.
Disease is inherited in an autosomal recessive and caused
by NPC1 or NPC2 genes." The wide clinical spectrum
range from newborn to adulthood periods posses special
problems for diagnosis Herein, we report a compound
heterozygous NPC disease in the neonatal period.

A 34-year-old, gravida 3 mother delivered a male baby at
30 4/7 of weeks gestation by cesarean section, with a birth
weight of 2100 g ( >90 percentile) and an Apgar score of
7/9 in the 1%t and 5" minute, respectively. Parents were
not consanguineous. A detailed prenatal ultrasonography
showed hyperechogenic fetal bowel. Although first
trimester combined screening test was high, parents did
not accept amniocentesis.

His brother was born 34 2/7 weeks gestation and birth
weight was 3070 g.”? He had nonimmunhydrops fetalis and
diagnosed NPC. He died on postnatal 52" day because
of respiratory distress and progressive liver failure. The
patient was born and followed up outside of our center.

He developed respiratory distress in the delivery
room and was admitted to the neonatal intensive care
unit. On admission, he had tachypnea, skin edema,
hepatosplenomegaly, hypotonic and weak neonatal
reflexes. At 1 hour of life he was intubated and mechanically
ventilated due to respiratory failure. The patient’s
respiratory problems were due to prematurity. Initial

laboratory findings were as follows: complete blood count,
coagulation parameters and TORCH screen were normal.
The blood and urinary levels of amino acids, organic
acids and serum chitotriosidase activity were normal. The
measurement of lysosomal sphingomyelinase activity
was below in our case which was 4.06 nmol/17h/mg
protein ( Normal: mean+SD: 7.7343.08). Echocardiography
showed a only patent foramen ovale. Results of abdominal
ultrasonography showed hepatosplenomegaly and
increased echogenicity. Thrombocytopenia (platelet
count: 66x10°/L) and direct hyperbilirubinemia (total/
direct bilirubin: 15.8/3.1 mg/dL ) appeared on the 5th day
of life. Placentomegaly (weight: 672 g) and vacuolized cells
(foamy macrophages in the stroma of terminal villi) were
detected in the pathological examination of the placenta.
The patient was discharged 40 days after the admission.
We learned that the patient died at the age of 5 months
due to sepsis.

The infant and our patient molecular genetic analysis
were same: compound heterozygous for the deletion of
c.1831_1836delGATGAA in exon 12 and ¢.3734_3735delCT
in exon 24 of the NPC1 gene. The mother and father genetic
analysis were respectively heterozygous for the deletion of
c.1831_1836delGATGAA in exon 12 and ¢.3734_3735delCT
in exon 24 of the NPC1 gene. Written informed consent was
obtained from parents.

Presentation of NPC disease in the perinatal period is
considerably limited. The prenatal clinical findings of
NPC consisted of in utero hepatosplenomegaly, ascites,
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oligohydramnios and intrauterine growth restriction.®! Our
patient was born with hepatosplenomegaly and preterm
delivery. The most important factors in neonatal mortality
are respiratory failure and progressive liver disease.

The pathologic examination of the placenta may be a key to
the diagnosis. The presence of abnormal vacuolized cells in
the placenta is highly suspicious for GM1 gangliosidosis or
lysosomal storage disorder.

Knowing the genetic abnormality of the index case is
important for the chance of prenatal genetic diagnosis and
to have a healthy baby.

Keywords: Niemann-Pick Type C, NPC1, newborn
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