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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

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

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

Chronicles of Precision Medical Researchers 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.

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.
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Authorship Criteria

After accepted for publication, all the authors will be asked
to sign “Coyright Transfer 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.

Chronicles of Precision Medical Researchers 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 Chronicles of Precision Medical
Researchers 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.

It is 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. Chronicles of Precision Medical Researchers
will immediately reject manuscripts leading to plagiarism.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via www.chronpmr.
com

Original Articles should not exceed 3000 words and should
be arranged under the headings of Abstract (not more than
300 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 300 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.


http://www.nlm.nih.gov/meshhome.html
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Online article not yet published in an issue

Butterly §J, Pillans P, Horn B, Miles R, Sturtevant |. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med ] doi:
[0.1111/j.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 Yéntemleri 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 |6 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
J Aust 1996;164:282-4.

Acknowledgements
The source of financial grants and the contribution of colleagues
or institutions should be acknowledged.

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, £, §, .

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.
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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, Sl). Example: mg/kg, pg/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.

Editorial Correspondence

Prof. Dr. Resul YILMAZ
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Cocuk Yogun Bakim Bilim Dali
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YAZARLARA BILGI
AMAC ve KAPSAM

Chronicles of Precision Medical Researchers Dergisi, dért ayda
bir yayimlanir ve iig sayi ile bir cilt tamamlanir. Dergi; pediatri
ile ilgili tlm nitelikli klinik ve deneysel aragtirmalari, olgu
sunumlarini ve editére mektuplari yayimlar.

Chronicles of Precision Medical Researchers Dergisi, bilimsel
yayinlara agik erigsim saglar. Dergi basimindan hemen sonra,
makalelerin tam metinlerine licretsiz ulasilabilir.

Dergide yayimlanmak iizere génderilen yazilarin daha 6nce bagka
bir yerde yayimlanmamig veya yayimlanmak lizere gonderilmemis
olmasi gerekir. Daha &nce kongrelerde sunulmus calismalar,
bu durum belirtilmek kosuluyla kabul edilir. Makale, yazar(lar)
in daha énce yayimlanmig bir yazisindaki konularin bir kismini
iceriyorsa bu durum belirtilmeli ve yeni yaz ile birlikte 6nceki
makalenin bir kopyasi da Yayin Birosu’'na génderilmelidir.

Gerekli tim belgelerin sunuldugunu teyit etmek ve dergiye
uygunlugunu degerlendirmek icin makale ve ek dosyalarin
on degerlendirmesini yapmak lizere teknik bir inceleme
yapilir. Herhangi bir eksiklik olmasi halinde makale yazara
iade edilecektir. Chronicles of Precision Medical Researchers
Dergisi kor bir inceleme siireci yiiriitmektedir. Uygun goriilen
yazilar daha sonra makalenin bilimsel kalitesini degerlendirmek
icin calisma alaninda en az iki bagimsiz uzmana gonderilir. Edit6r
| Editérler makalelerin kabulii veya reddi ile ilgili nihai karardan
sorumludur.

Editorin karar kesindir. Gerekli oldugu durumlarda, yazar(lar)
dan diizeltme istenebilir. Yazardan diizeltme istenmesi, yazinin
yayimlanacagi anlamina gelmez. Bu diizeltmelerin en geg 21 giin
icinde tamamlanip dergiye génderilmesi gereklidir. Aksi halde
yeni bagvuru olarak degerlendirilir. Sorumlu yazara yazinin kabul
veya reddedildigine dair bilgi verilir.

Dergide yayimlanan yazilarin etik, bilimsel ve hukuki sorumlulugu
yazar(lar)a ait olup Editér, Editér Yardimcisi ve Yayin Kurulu’'nun
gorislerini yansitmaz.

Dergide yayimlanmasi kabul edilse de edilmese de, yazi materyali
yazarlara geri verilmez. Dergide yayimlanan yazilar icin telif hakki
6denmez. Bir adet dergi, sorumlu yazara gonderilir.

Derginin Yaz Dili

Derginin yaz dili Tiirkge ve ingilizcedir. Dili Tiirkge olan yazilar,
ingilizce 6zetleri ile yer alir. Yazinin hazirlanmasi sirasinda,
Tirkge kelimeler igin Tirk Dil Kurumundan (www.tdk.gov.
tr), teknik terimler igin Tirk Tip Terminolojisinden (www.
tipterimleri.com) yararlanilabilir.
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Yazarlhk Kriterleri

Dergide yayinlanmasi uygun bulunan tiim yazilarin arastirma ve
yayin etigine uygun hazirlandigi, varsa saglanan fonun kaynaginin
tanimlandigl, bagka yerde yayimlanmadigi veya yayimlanmak
iizere gonderilmedigi, calismaya katilan tiim yazarlar tarafindan
yazinin son halinin onaylandig, yayimlanacak yazi ile ilgili telif
haklarinin dergiye devredildigi, tim yazarlarin imzalari ile “Yayin
Hakki Devir Formu”nda belirtilmesi gerekir.

Chronicles of Precision Medical Researchers Dergisi,
Uluslararasi Tip Dergileri Editorleri Kurulu’'nun (International
Committee of Medical Journal Editors) “Biyomedikal Dergilere
Gonderilen  Makalelerin - Uymasi  Gereken  Standartlar:
Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi (Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication)”
standartlarini kullanmayi kabul etmektedir. Bu konudaki bilgiye
www.icmje.org adresinden ulasilabilir.

Etik Sorumluluk
Etik Sorumluluk / Kurallar: Klinik aragtirma makalelerinin
protokolii Etik Komitesi tarafindan onaylanmis olmalidir.

insanlar iizerinde yapilan tiim calismalarda “Gereg ve Yéntem”
bélimiinde calismanin ilgili komite tarafindan onaylandigi veya
alismanin  Helsinki ilkeler Deklarasyonu'na (https://www.
wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir ciimle yer almalidir.
CGalismaya dahil edilen tim kisilerin Bilgilendirilmis Onam
Formu’'nu imzaladigi metin icinde belirtiimelidir.

Chronicles of Precision Medical Researchers Dergisi'ne
gonderilen  makalelerdeki  galismalarin - Helsinki ilkeler
Deklarasyonu’na uygun olarak yapildigi, kurumsal etik ve yasal
izinlerin alindigi varsayilacak ve bu konuda sorumluluk kabul
edilmeyecektir.

Caligmada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin
Gereg ve Yontem bolimiinde hayvan haklarini Guide for
the Care and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html) prensipleri dogrultusunda koruduklarini,
calismalarinda ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir.

Olgu sunumlarinda hastanin  kimliginin ortaya g¢ikmasina
bakilmaksizin hastalardan “Bilgilendirilmis riza” alinmaldir.

Makalede ticari baglanti veya calisma i¢in maddi destek veren
kurum (dogrudan veya dolayl)) mevcut ise yazarlar; kullanilan
ticari Urdin, ilag, firma ile ticari higbir iligkisinin olmadigini veya
varsa nasil bir iliskisinin oldugunu (konsiiltan, diger anlagsmalar
vs.), editore sunum sayfasinda bildirmek zorundadir.
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ISSN: 2757-6124

Makalede Etik Kurul Onayr alinmasi gerekli ise; alinan belge
makale ile birlikte génderilmelidir.

Makale yazarlar
programindan gegirilmelidir.

tarafindan  akademik intihal 6nleme

Makalenin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

intihal Taramasi Politikasi

Makaleler, intihal ve etik olmayan durumlarin belirlenmesi igin
iThenticate programi kullanilarak Journal tarafindan taranir.
Chronicles of Precision Medical Researchers Dergisi intihallere
yol agan makaleleri derhal reddedecektir.

YAZI TURLERI

Yazilar, elektronik ortamda www.chronpmr.com adresine
gonderilir.

Orijinal makaleler, 3000 s6zciik sayisini agmamali, “Oz (en fazla
300 kelime), Giris, Gereg ve Yontem, Bulgular, Tartisma, Sonug,
Kaynaklar” béliimlerinden olusmalidir.

Olgu Sunumu, “Oz, Giris, Olgu Sunumu, Tartisma, Kaynaklar”
seklinde diizenlenmelidir. En fazla 1000 sozcik ile sinirhdir.
Sadece bir tablo veya sekil ile desteklenebilir.

Editore Mektup, yayimlanan metinlerle veya mesleki konularla
ilgili olarak 500 sozciigli asmayan ve bes kaynak ile bir tablo
veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide
yayinlanmis metinlerle iliskili mektuplara cevap hakki verilir.

Yayin Kurulu'nun daveti iizerine yazilanlar disinda derleme
kabul edilmez.

MAKALENIN HAZIRLANMASI

Dergide yayinlanmasi istenilen yazi icin asagidaki kurallara
uyulmalidir.

a) Yazi; iki satir aralikli olarak, Arial 10 punto ile yazilmalidir.
b) Sayfalar baslik sayfasindan baglamak iizere, sag st kdsesinde
numaralandirilmalidir.

) Online makale sistemine yliklenen word dosyasinin baglk
sayfasinda (makalenin adini iceren baslik sayfasi), yazarlara ait
isim ve kurum bilgileri yer almamaldir.

d) Makale, su bolimleri icermelidir: Her biri ayri sayfada
yazilmak Ulzere; Tiirkce ve ingilizce Bashk Sayfasi, Oz, Abstract,
Anahtar Sozciikler, Keywords, Giris, Gereg ve Yontem,
Bulgular, Tartisma, Sonug, Agiklamalar (varsa), Kaynaklar, Sekil
Alt Yazilari, Tablolar (basliklari ve agiklamalariyla beraber), Ekler
(varsa).

Chronicles of Precision
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Yazinin Baghg
Kisa, kolay anlasilir ve yazinin igerigini tanimlar o6zellikte
olmalidir.

Ozetler

Tirkge (Oz) ve ingilizce (Abstract) olarak yazilmali, Amag,
Gereg ve Yontem, Bulgular ve Sonug (Aim, Materials and
Methods, Results, Conclusion) olmak iizere dért bolimden
olusmali, en fazla 300 sozciik icermelidir. Aragtirmanin amaci,
yapilan islemler, gézlemsel ve analitik yontemler, temel bulgular
ve ana sonuglar belirtilmelidir. Ozette kaynak kullanilmamalidir.
Editore mektup igin 6zet gerekmemektedir.

Anahtar Sézciikler

Tirkge Oz ve ingilizce Abstract bolimiiniin sonunda, Anahtar
Sozciikler ve Keywords baghg altinda, bilimsel yazinin ana
bashklarini yakalayan, Index Medicus Medical Subject Headings
(MeSH)’e uygun olarak yazilmis en fazla bes anahtar sozciik
olmalidir. Anahtar sozciiklerin, Tirkiye Bilim Terimleri'nden
(www.bilimterimleri.com) secilmesine 6zen gosterilmelidir.

Metin

Yazi metni, yazinin tiiriine gére yukarida tanimlanan béliimlerden
olugsmalidir. Uygulanan istatistiksel yontem, Gereg ve Yontem
bélimiinde belirtiimelidir.

Kaynaklar

Chronicles of Precision Medical Researchers Dergisi, Tiirkce
kaynaklardan yararlanmaya &zel 6nem verdigini belirtir ve
yazarlarin bu konuda duyarli olmasini bekler.

Kaynaklar metinde yer aldiklari sirayla, ciimle iginde atifta
bulunulan ad veya &zelligi belirten kelimenin hemen bittigi yerde
ya da ciimle bitiminde noktadan 6nce parantez iginde Arabik
rakamlarla numaralandiriimalidir. Metinde, tablolarda ve sekil
alt yazilarinda kaynaklar, parantez iginde Arabik numaralarla
nitelendirilir. Sadece tablo veya sekil alt yazilarinda kullanilan
kaynaklar, tablo ya da seklin metindeki ilk yer aldig siraya uygun
olarak numaralandiriimalidir. Dergi basliklari, Index Medicus’ta
kullanilan tarza uygun olarak kisaltiimalidir. Kisaltilmig yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya
daha az olan kaynaklarda tiim yazarlarin adi yazilmali, yedi veya
daha fazla olan kaynaklarda ise li¢ yazar adindan sonra et al.
veya ve ark. yazilmalidir. Kaynak gésterilen derginin sayi ve cilt
numarasi mutlaka yazilmalidir.

Kaynaklar, yazinin alindigi dilde ve agagidaki &rneklerde
goriildugi sekilde diizenlenmelidir.


http://www.bilimterimleri.com

ISSN: 2757-6124

Dergilerdeki yazilar

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.

Ek say1 (Supplement)
Solca M. Acute pain management: Unmet needs and new advances
in pain management. Eur | Anaesthesiol 2002;19(Suppl 25):3-10.

Heniiz yayinlanmamis online makale

Butterly §J, Pillans P, Horn B, Miles R, Sturtevant ]. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med ] doi:
[0.1111/.1445-5994.2009.01988.x

Kitap

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

Ornek 2: Simbiiloglu K, Akdag B. Regresyon Yéntemleri ve
Korelasyon Analizi. Hatiboglu Yayinevi: Ankara; 2007.

Kitap boliimii

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.

internet makalesi

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

Web Sitesi

Cancer-pain.org [homepage on the Internet]. New York:
Association of Cancer Online Resources [updated |6 May 2002;
cited 9 July 2002]. Available from: www.cancer-pain.org

Yazar olarak bir kurulus

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

Aciklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler
bu béliimde belirtiimelidir.

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan
bilgiler icermemelidir. Metinde yer alma siralarina gore Arabik
sayllarla numaralandirilip tablonun {stiine kisa ve agiklayici
bir baslik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller

kullanilabilir: *, 1, 1, §, -

Chronicles of Precision
Medical Researchers

Sekiller

Sekil, resim, grafik ve fotograflarin tiimi “Sekil” olarak
adlandiriimali ve ayri birer .jpg veya .gif dosyasi olarak (yaklasik
500x400 piksel, 8 cm eninde ve en az 300 dpi ¢oziiniirlikte)
sisteme eklenmelidir. Sekiller metin icinde kullanim siralarina
gore Arabik rakamla numaralandirilmali ve metinde parantez
icinde gosterilmelidir.

Sekil Alt Yazilan

Sekil alt yazilari, her biri ayri bir sayfadan baslayarak, sekillere
karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir.
Seklin belirli bolimlerini isaret eden sembol, ok veya harfler
kullanildiginda bunlar alt yazida agiklanmalidir. Bagka yerde
yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin
almig olmasi ve bunu belgelemesi gerekir.

Olciimler ve Kisaltmalar

Tim olgiimler metrik sisteme (Uluslararasi Birimler Sistemi, SI)
gore yazilmalidir. Ornek: mg/kg, pg/kg, mL, mL/kg, mL/kg/h, mL/
kg/min, L/min, mmHg, vb. OIgUmIer ve istatistiksel veriler, ciimle
basinda olmadiklari siirece rakamla belirtiimelidir. Herhangi bir
birimi ifade etmeyen ve dokuzdan kiigiik sayilar yazi ile yazilmalidir.

Metin icindeki kisaltmalar, ilk kullanildiklari yerde parantez iginde
agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im, po ve sc
seklinde yazilabilir.

ilaglarin yaziminda jenerik isimleri kullaniimalidir.

ileti;im

Prof. Dr. Resul YILMAZ

Selguk Universitesi, Tip Fakiiltesi Cocuk Yogun Bakim Bilim Dali
Alaeddin Keykubat Yerleskesi Selguklu/Konya 42075 Tiirkiye

Tel: +90 (332) 241 50 00-44513
Faks: +90 (332) 241 21 84

Chronicles of Precision Medical Researchers Dergisi

www.chronpmr.com
email: chronpmr@yandex.com

Kontrol Listesi

- Tirkge ve ingilizce baslik,

- Tiirkge ve Ingilizce 6zet

- Tiirkge ve ingilizce anahtar sézciikler (En fazla 5 s6zciik)

- Iki satir aralikhi yazilmig metin (Arial, 10 punto)

- Kurallara uygun hazirlanmis tablo ve sekiller

- Kurallara uygun yazilmig kaynaklar

- Imzall “Yayin Hakki Devir Formu” (makale yayin icin kabul
edildikten sonra istenmektedir)


http://www.pprjournal.com%0D
mailto:pedpracres%40yandex.com?subject=

ISSN: 2757-6124 Chronicles of Precision
Medical Researchers

VOLUME5 ISSUE3 YEAR 2024 CONTENTS

ORIGINAL ARTICLES

Amino Acid Levels in Patients with Fibromyalgia Syndrome
Fibromiyalji Sendromlu Hastalarda Amino Asit Diizeyleri

89-93 Satis S, Bayraktar HEN, Bayraktar N, Bayraktar M.

Developmental Hip Dysplasia Screening Results in a Children Hospital in Konya: A Large Cohort Study
Konya'da Bir Cocuk Hastanesinde Gelisimsel Kalga Displazisi Taramasi Sonuglari: Genis Bir Kohort Calismasi

94-99 Keles Alp E, Hidayetoglu S, Sevgili M.

Annelerin Hasta Gocuklar icin Universite Hastanesini Tercih Etmesini Etkileyen Faktérler
Factors Affecting Mothers’ Preference for University Hospitals for Their Sick Children
100-106 Yilmaz R.

Effect of Fluid Biochemistry on Bleomycin Pleuredesia in Non-mesothelioma Malign Pleural Effusions
Mezotelyoma Digi Malign Plevral Efiizyonlarda Sivi Biyokimyasinin Bleomisin Pléredezisine Etkisi

107-113 Sahinoglu T, Tiske MA, Sen H, Can A, Yildiran H.

The Role of Procalcitonin in Differentiating Between Gram-Negative and Gram-Positive Sepsis
Gram-Negatif Sepsis ve Gram-Pozitif Sepsis Ayriminda Prokalsitoninin Rolii

114-118 Tomruk M, Eroglu E, Balasar B.

The Effect of Sonographic Head Circumference on Delivery Mode and Perineal Laceration
Ultrasonografik Bas Cevresinin Dogum Sekli ve Perine Yirtigi Uzerine Etkisi

119-125 Dincgez B, Ozgen G, Ozgen L, Turker Aras AU.

Comparison of Volumetric Arc Therapy (VMAT) and Helical Intensity Modulated Radiotherapy (Hel-IMRT)
in Lung Cancer Radiotherapy

Akciger Kanseri Radyoterapisinde Vollimetrik Ark (VMAT) Terapi Teknigi ile Helikal Yogunluk Ayarli Radyoterapi (Hel-IMRT)
Tekniginin Karsilastiriimasi

126-132 Kiigiikulu M, Altinisik inan G, Aral IP, Gani Z, Tezcan Y.

COVID-19 Hastalarinda Biyokimyasal, inflamatuar ve Hematolojik Parametrelerin Degerlendirilmesi

Evaluation of Biochemical, Inflammatory, and Hematological Parameters in COVID-19 Patients

133-139 Galigir AU, Aydin B, Cetin $, Cetin M.




Chron Precis Med Res 2024; 5(3): 89-93
DOI: 10.5281/zen0do.14032574

ORIGINAL ARTICLE
ORIJINAL ARASTIRMA

Amino Acid Levels in Patients with Fibromyalgia Syndrome

Fibromiyalji Sendromlu Hastalarda Amino Asit Duzeyleri
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' ABSTRACT |

0z |

Aim: Fibromyalgia syndrome (FMS) is a chronic pain syndrome
characterised by widespread musculoskeletal pain, fatigue,
sleep disturbances, and cognitive symptoms, making the
patients seek long-term healthcare. While it is more common
in females, the exact aetiopathogenesis of the disease is not
clear, and current biomedical and psychosocial treatments are
insufficient for many patients. This study aimed to examine the
amino acid profile levels of patients with FMS to identify the
amino acids that can potentially be used in the diagnosis and
treatment of FMS.

Material and Method: Ninety participants (female patients
diagnosed with FMS: n=45, mean age= 42.80+11.78 years;
healthy controls: n=45, mean age=39.60+12.35 years) who
applied to the Physical Medicine and Rehabilitation Clinic were
recruited. Blood samples were drawn from all participants,
and their plasma amino acid profiles were measured using an
8045 LC-MS/MS device. Multivariate analysis of the amino acid
profile parameters was performed.

Results: The mean plasma levels of alanine, arginine, aspartic
acid, citrulline, glutamine, glutamic acid, glycine, histidine,
leucine, isoleucine, alloisoleucine, phenylalanine, proline,
serine, tyrosine, valine, alpha aminopimelic acid, hydroxy
proline, serotonin, 5-hydroxytryptamine, taurine, glutamine,
and glutamic acid were significantly lower in the FMS patients
group (p <0.001). In contrast, tryptophan, cystine, anserine,
argino succinic acid, and gamma amino butyric acid levels were
significantly higher among the patients with FMS (p <0.001).

Conclusion: There were obvious differences in the amino acid
profiles of patients with FMS and their corresponding healthy
controls. These findings indicate the role of amino acids in
elucidating the pathophysiology of FMS and as potential
biomarkers in its prognosis, treatment, and follow-up.

Keywords: Fibromyalgia, Amino acids, LS-MS/MS

Amagc: Fibromiyalji sendromu (FMS), yaygin kas-iskelet agrisi,
yorgunluk, uyku bozukluklari ve kognitif semptomlarla
karakterize kronik bir agri sendromudur ve hastalari uzun
sUreli saghk hizmeti almak zorundadir. Kadinlarda daha sik
gordlmekle birlikte, hastaligin kesin etiyopatogenezi net
degildir ve mevcut biyomedikal ve psikososyal tedaviler
bircok hasta icin yetersizdir. Bu ¢alismada FMS'li hastalarin
amino asit profil dizeylerinin incelenmesi ve FMSnin tani
ve tedavisinde potansiyel olarak kullanilabilecek amino
asitlerin belirlenmesi amaclanmistir.

Gereg ve Yontem: Fiziksel Tip ve Rehabilitasyon Klinigi'ne
basvuran doksan katiimci (FMS tanili kadin hastalar: n=45,
ortalama yas= 42.80+11.78 yil; saglkl kontroller: n=45,
ortalama yas=39.60+12.35 yil) ¢calismaya dahil edildi. Tim
katiimcilardan kan drnekleri alindi ve plazma amino asit
profilleri 8045 LC-MS/MS cihazi kullanilarak ¢lctldd. Amino
asit profil parametrelerinin ¢cok degiskenli analizi yapildi.

Bulgular: Alanin, arginin, aspartik asit, sitrdlin, glutamin,
glutamik asit, glisin, histidin, 16sin, izolésin, alloizol6sin,
fenilalanin, prolin, serin, tirozin, valin, alfa aminopimelik
asit, hidroksi prolin, serotonin, 5-hidroksitriptamin, taurin,
glutamin ve glutamik asit ortalama plazma duzeyleri FMS
hasta grubunda anlamli olarak daha dustktl (p <0.001).
Buna karsilik, triptofan, sistin, anserin, argino siksinik asit ve
gama amino batirik asit dizeyleri FMS'li hastalarda anlamli
olarak daha yuksekti (p <0.001).

Sonu¢: Anlamli  olan amino  asitlerin  FMSnin
patofizyolojisinin aydinlatiimasinda;  prognozu, tedavisi
ve takibinde potansiyel biyobelirte¢ roll olabilecegini
g6stermektedir.
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INTRODUCTION

Fibromyalgia syndrome (FMS) is a chronic disease of
unknown aetiology with symptoms affecting multiple
body systems. It is typically characterised by widespread
body pain and the development of tender points.
Essentially, FMS is a central desensitization syndrome
in which the central processing of pain is impaired (1).
Patients with FMS often require symptomatic care for
years (2). However, current medical and psychosocial
treatments are inadequate for many patients. Due to the
lack of a clear understanding of the pathophysiology
of FMS, little progress has been made in the treatment
options for FMS (3).

Physiologically, amino acids play a vital role in
maintaining immunity, regulating redox homeostasis,
and serving as substrates for protein synthesis (4, 5).
Functional amino acids, including glutamine, arginine,
glycine, glutamic acid, and tryptophan, improve
inflammatory disorders. Lately, extensive research has
been done to understand how dietary amino acids
affect growth, development, and immune response in
mammals (6), Which has expanded our understanding
of the activity of amino acids.

Tryptophan, phenylalanine, and tyrosine are classified
as aromatic amino acids due to the presence of benzyl-
based aromatic groups. Apart from acting as the
building blocks of proteins, aromatic amino acids are
critical in the body’s metabolic and immune processes
(6). Consequently, disturbances in their metabolism
are associated with several hereditary diseases and
neurological symptoms, especially those involving
damage or deficiency of a cellular enzyme.

The amino acid aspartate is a critical precursor for protein
synthesis, especially in pyrimidine and purine production,
and primarily functions as a neurotransmitter, apart
from its role in hormone secretion, neuronal protection,
and reproductive regulation (7). Blachier et al. stated
that aspartate triggers metabolic reprogramming and
activation of hypoxia inducible factor-1a (HIF-1a) and
NOD-like receptor protein-3 (NLRP3) in peritoneal
macrophages, thus causing severe pain (8). Asparagine,
an aspartate derivative, triggers this cellular metabolic
reprogramming and HIF-1a activation, leading
to increased interleukin-13 production from M1
macrophages (8).

In this context, the current study aims to define the
relationship between different amino acids and FMS
to reveal the mechanisms underlying the beneficial
activities of these amino acids.

MATERIAL AND METHOD

Female patients with FMS (n=45) and healthy female
controls (n=45) in the same age group, not having an

existing chronic disease, and not taking any medication
who applied to have widespared pain the Harran
University Faculty of Medicine Physical Medicine and
Rehabilitation Polyclinic were included in this study.
FMS diagnosis was made according to the ACR’s 2010
diagnostic criteria (9). Written consent for participation
was obtained from all participants. Ethical approval
for the study was obtained from the Harran University
Clinical Research Ethics Committee (approval number:
23/10/04; dated: 05.06.2023).

A 5-cc blood samples were taken from all participants
at 08.00 AM and stored at -80°C until the time of the
study. The blood was centrifuged at 4000 rpm for 10
min, and the plasma section was separated. The plasma
samples were analysed using the JASEM amino acid kit
at the Biochemistry Laboratory of the Harran University
Faculty of Medicine Research and Application Hospital.
For analysis, 45 different amino acid parameters were
studied by placing them in the tray section of the
HPLC section of the LC-MS/MS device (Shimadzu 8045,
Japan).

Statistical Analysis

For descriptive analysis, meanztstandard deviation
and range were computed for numerical variables,
and frequency and percentages for categorical
variables. Normality of the distribution of the data
was examined using the Kolmogorov-Smirnov
test; accordingly, Student’s t-test for normally
distributed features and the Mann-Whitney U test
for non-normally distributed. Relationships between
categorical variables were analysed using Pearson’s
chi-square or Fisher's exact tests. SPSS for Windows
(version 20, IBM Corp., Armonk, NY, USA) was used for
statistical analysis; a p-value of <0.05 was considered
statistically significant.

RESULTS

The AA’s between groups data are presented in Table
1. In patients with FMS, plasma levels of free amino
acids—alanine, arginine, aspartic acid, citrulline,
glutamine, glutamic acid, glycine, histidine, leucine,
isoleucine, allo-isoleucine, lysine, phenylalanine, proline,
serine, tryptophan, tyrosine, hydroxyproline, cystine,
homocysteine, serotonin, and taurine were statistically
significantly lower compared to the control group (p
<0.001 each).

Likewise, a statistically significant difference was found in
the levels of branched chain amino acids (BCAAs) valine,
leucine, and isoleucine in the patient group compared
to the control group (p <0.001 each). However, there
were no statistically significant differences in the
plasma levels of asparagine, ornithine, methionine, and
threonine between the two groups.
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Table 1. The AA’s between groups

Control Group Patient Group
Min Max Mean+SD Min Max Mean+SD P

Alanine 222.72 768.49 483.07+186.27 153.98 524.12 274.73+83.43 <0.001
Argjnine 177.19 605.43 303.61+£112.90 2132 111.12 68.49+22.42 <0.001
Asparagine 16.04 76.18 41.07+20.96 26.59 66.31 43.93+11.42 0.628
Aspartic Acid 42.33 158.22 95.67+£39.24 1.21 44.62 10.49+10.83 <0.001
Citrulline 10.37 44.67 31.52+9.97 5.57 31.67 19.04+7.21 <0.001
Glutamin 161.55 709.45 348.77+147.97 66.09 312.70 139.17£65.15 <0.001
Glutamic Acit 131.56 505.25 310.92+112.74 19.76 264.65 78.31+47.00 <0.001
Glisine 148.38 419.94 306.34+77.34 116.15 340.66 198.01+£50.47 <0.001
Histidine 97.92 255.56 170.51+£48.14 30.69 87.42 57.52+12.48 <0.001
Leucine 101.99 381.01 220.73+85.66 20.00 149.43 95.27+27.06 <0.001
isoleucine 54.62 195.51 120.87+45.54 10.27 91.51 59.96+15.95 <0.001
Allosoleucine 0.63 2.74 1.43+0.60 0.06 1.13 0.36+0.20 <0.001
Lysine 148.40 464.60 297.29+104.64 43.47 228.72 132.56+36.88 <0.001
Methionine 13.07 47.89 29.51£12.01 11.50 37.21 24.25+6.27 0.129
Ornithine 16.72 106.14 59.91+29.70 40.41 136.72 67.51+22.88 0.441

Phenylalanine 68.01 210.37 132.91+44.47 33.82 72.58 51.10+10.20 <0.001
Proline 147.08 646.15 318.48+144.44 101.68 249.54 155.49+40.28 <0.001
Serine 143.16 404.89 236.52+69.05 90.10 193.18 130.52+31.19 <0.001
Threonine 78.64 215.22 154.46+48.23 74.82 203.54 132.52+37.08 0.098
Tryptophan 49.22 155.76 83.72+30.58 26.15 81.56 56.44+14.93 0.002
Tyrosine 60.39 170.36 102.33+£35.34 33.55 112.31 68.62+16.83 0.003
Valine 150.76 432.52 266.94+88.49 48.62 285.22 174.70+47.57 0.001

Alpha Amino Adipic Acid 0.10 2.25 1.03+0.65 0.18 292 0.94+0.57 0.904
Anserine 0.04 0.44 0.18+0.12 0.09 8.82 2.11+2.31 <0.001
Arginino Succinic Acid 0.02 0.44 0.10+0.11 0.01 0.62 0.19+0.14 0.006
Alpha Amino Butyric Acid 5.85 20.07 11.29+4.43 2.21 25.04 13.32+6.12 0.261

Beta Amino isobutyric Acid 0.04 10.90 3.68+3.28 1.00 4.05 2.66+0.90 0.116
Gamma Amino Butyric Acid 20.13 63.21 40.05+14.06 0.32 7.72 4.89+1.70 <0.001
Beta Alanine 2.03 8.61 4.81+2.08 0.15 6.34 3.04+1.05 0.005
Cystathionine 0.01 0.19 0.09+0.06 0.01 0.50 0.12+0.12 0.981

Thiaproline 0.02 0.47 0.15+0.14 0.00 0.23 0.08+0.06 0.135
1-Methylhistidine 0.63 345 1.86+0.85 0.62 1.92 1.30+0.37 0.026
3-Methylhistidine 0.12 4.10 1.22+1.06 0.09 4.85 0.66+1.15 0.002
Hydroxylysine 0.03 0.42 0.16+0.13 0.01 0.60 0.15+0.14 0.463
Hydroxyproline 37.54 142.68 79.21£32.05 1.16 4145 25.67+£10.39 <0.001
Homocystin 1.25 1.90 1.18+0.43 0.41 0.74 0.17+0.18 <0.001
Serotonin 0.01 1.99 0.48+0.57 0.00 1.09 0.10+0.25 <0.001
Histamine 0.01 0.03 0.02+0.01 0.00 0.08 0.02+0.02 0.019
Ethanolamine 1.15 18.19 10.96+5.02 1.16 35.41 7.26%6.21 0.007
Phosphoethanol Amine 20.47 122.39 67.66+34.67 0.00 85.20 28.38+24.45 0.001

5-OH Tryptophan 0.05 0.57 0.23+0.15 0.00 0.50 0.04+0.09 <0.001
Taurine 208.37 1514.27 688.51+394.13 11.93 161.03 78.29+37.28 <0.001
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DISCUSSION

Patients with FMS have significantly reduced levels of
serum amino acids compared to healthy controls, which
concurs with the existing literature.

Small molecules, such as peptides, oligonucleotides,
sugars, nucleosides, organic acids, ketones, aldehydes,
amines, amino acids, lipids, steroids, alkaloids, drugs, and
human bacterial products, with molecular weights below
1, 500 Da, are considered metabolites (10). Metabolomics
uses high-throughput technologies for the detection,
quantification, and identification of these small molecule
metabolites arising from lipids, carbohydrates, vitamins,
hormones, and other cell components in tissues and
physiological fluids over a certain period of time. It is
well known that abnormalities in amino acid uptake and
metabolism occur in many diseases, highlighting the role
of specificamino acids in disease pathology. At the cellular
level, aerobic physical activity increases the amount and
quality of muscle mitochondria, which results in increased
muscle oxidation capacity and exercise tolerance (11).
As amino acids play an important role in genotoxicity,
oxidative stress, and nutritional stress, abnormalities in
amino acid levels presumably affect the physiology of
patients with FMS (12).

Previous studies have reported that long-term and
vigorous physical activities are associated with low blood
levels of valine, leucine, and isoleucine, and blood glucose
metabolism; accordingly, it is proposed as an

indicator of fatty acid oxidation in lipid metabolism.
Furthermore, blood levels of glutamate and
2-hydroxybutyrate amino acids are inversely related to
physical activity. These amino acids are involved in critical
mechanisms in energy regulation and protein synthesis,
such as the metabolism of glutamate and cysteine, and in
the tricarboxylic acid (TCA) cycle (13-16).

Decreased values of some amino acids have been
reported in patients with pancreatic, thyroid, or
gastrointestinal diseases, and FMS (17, 18). In our study,
the patient group had significantly reduced levels of the
following free amino acids-alanine, arginine, aspartic
acid, citrulline, glutamine, glutamic acid, glycine, histidine,
leucine, isoleucine, alloisoleucine, lysine, phenylalanine,
proline, serine, tryptophan, tyrosine, hydroxyproline,
cystine, homocysteine, serotonin, and taurine.

In living organisms, many cellular proteins are constantly
degraded and resynthesised to ensure that they are
available as sources of energy and amino acids in the case
of nutritional deficiency. Presumably, the pathophysiology
of FMS causes a decrease in the body’s amino acid pool.
Amino acids are key elements in the maintenance of a
constant cycle of protein synthesis and degradation and
are essential to sustaining the body’s protein balance (20,
21). In our study group comprising patients with FMS,

there were significant changes in the amino acid profiles
of phenylalanine and citrulline, and for 3-MMH only in
the amino acid phenylalanine, compared to the control
group. Additionally, the patient group showed significant
lower in glycine, and glutamate amino acids compared to
the control group.

BCAAs (valine, leucine and isoleucine) are alternative
sources of organic molecules that can also fuel the TCA
cycle (20, 21). We observed a statistically significant
difference in the levels of BCAAs in patients with FMS
compared to the healthy control group; however, no
such difference was observed between the groups
regarding the amino acid’s asparagine, ornithine,
methionine, and threonine. Like bioenergetic pathways,
biosynthetic pathways are also based on various amino
acid contributions (22, 23). The catabolism of BCAAs
can mediate lipogenesis through acetyl-CoA synthesis.
Likewise, nucleotide synthesis, which can be divided into
purine and pyrimidine biosynthesis, is another amino
acid-dependent process in which glycine, glutamine, and
aspartate serve as carbon and nitrogen donors for purine
biosynthesis.

Essential and nonessential amino acids are important
for the development of all cells and the biosynthesis
of lipids and nucleotides (24). Aa's are especially
involved in reducing the effect of oxidative stress,
producing glutathione, and adjusting the balance of
oxidation and reduction. Furthermore, the formation of
nonessential amino acids occurs through the catabolism,
transamination, and chemical reactions of essential
amino acids (25, 26). In the central nervous system,
serotonin (5-hydroxytryptamine, 5-HT) is synthesised
from tryptophan, an essential amino acid. Presynaptic
autoreceptors on serotonergic neurons control the release
of 5-HT in terminal areas, which inhibits serotonergic
signalling (27). The low tryptophan in our study supports
the disorder in the functional activity of brain structures in
patients with FMS.

Recent research has shown that amino acids play an
important role in immunity against viral, bacterial, and
fungal infections (28, 29). Additionally, amino acids
regulate immune activation and suppress inflammation
resulting from infection. Therefore, amino acids, especially
tryptophan, play a crucial role in protecting host tissues
against infections by reducing excessive inflammatory
reactions (30). It is well known that FMS may be triggered
secondarily to the body’s inflammatory response to
infection. The low rate in our study supports this.

The most important limitation of our study is that only
female patients were included, the disease is more
common in women, thus ensuring homogeneity
between groups and eliminating gender-related
variables. There is a need for studies with larger
participation including men.
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CONCLUSION

We obtained data supporting central nervous system
changes and inflammatory pathogenesis in the
etiopathogenesis of FMS.

Patients with FMS have significantly reduced levels of
serum amino acids compared to healthy controls. The
pathophysiology of FMS remains unclear; consequently,
no definitive treatment is available. We believe that our
findings will contribute to the development of diagnostic
and therapeutic strategies for FMS; nevertheless, further
research is warranted on this subject..
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Aim: Developmental hip dysplasia (DHD) is the most
common congenital hip pathology in babies. The aim
of this study is to evaluate the incidence of DHD in
Konya region using the ultrasonography(USG) and to
emphasize the importance of early detection of DHD.

Material and Method: The study was a retrospective
study which was designed between June 2016 and
March 2022 in Konya region. Hip ultrasonography was
used for detection of DHD according to Graf method.
Babies who were referred to the pediatric outpatient
clinic of our hospital by their family physicians for hip
ultrasonography or who applied to the outpatient clinic
for any reason and were asked to have hip USG to screen
for DHD were included in the study.

Results: A total of 2074 infants who met the inclusion
criteria were included in the study. The mean duration of
the first hip USG was 8.4 (4-18) weeks. In 1946 infants, the
hip USG result was found to be bilateral type 1. We found
the incidence of DHD to be 1.35% in our series.

Conclusion: In our study, the incidence in our series
was similar to other studies in which ultrasonography
technique was used. In addition, the incidence of 1.35%
we found is the same with the study conducted in Konya
in 1992 and shows that the incidence for Konya has not
changed in the last 20 years. Prospective multicenter
studies should be organized to obtain a clearer picture
of the incidence of DHD at the national level.

Keywords: Developmental hip dysplasia, ultrasonography,
baby, incidence

Amac: Gelisimsel kalca displazisi (GKD) bebeklerde en
sik gortlen konjenital kalca patolojisi olup, kalca usg ile
erken saptanabilirve ge¢ saptanmasiyla ortaya ¢ikabilecek
komplikasyonlar 6nlenebilir. Hastahigin  gorilme  sikhg
genetik, tarama teknikleri ve kiltdrler arasi farkhliklara bagli
olarak degismektedir. Calismanin amaci, Konya boélgesinde
ultrasonografi kullanilarak GKD insidansini degerlendirmek
ve GKD'nin erken teshisinin Gnemini vurgulamaktir.

Gere¢ ve Yontem: Calisma, Haziran 2016 ile Mart 2022
tarihleri arasinda Konya bélgesinde tasarlanmis retrospektif
bir calismadir. GKD'nin tespiti icin Graf yontemine gore kalca
ultrasonografisi kullanildi. Calismaya hastanemiz ¢ocuk
poliklinigine aile hekimleri tarafindan kalca ultrasonografisi
(USG) i¢in yonlendirilen veya herhangi bir nedenle
poliklinige basvuran ve GKD taramasi icin kalca USG ¢ekilen
bebekler dahil edildi.

Bulgular: Calismaya dahil edilme kriterlerini karsilayan
toplam 2074 bebek degderlendirildi. Bunlarin 1036's erkek,
1038' kiz bebekti. Bebeklerimizin ortalama ilk kalca USG
zamani 8,4 (4-18) hafta idi. 1946 bebekte ilk kalca ultrasonu
sonucu normaldi ve 27 bebekte bilateral tip 2a vardi
Serimizde DHD insidansini %1.35 olarak bulduk.

Sonug: Calismamizda serimizdeki insidans ultrasonografi
tekniginin kullanildigr diger calismalarla benzerdi. Ayrica
buldugumuz %1.39'luk insidans 1992 yilinda Konyada
yapilan calisma ile aynidir ve Konya icin insidansin son 20
yilda degismedigini gdstermektedir. Ulke dizeyinde DHD
insidansini daha net bir sekilde elde etmek icin prospektif
cok merkezli calismalar dizenlenmelidir.

Anahtar  Kelimeler:  Gelisimsel
ultrasonografi, bebek, insidans

kalca  displazisi,
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INTRODUCTION

Developmental hip dysplasia (DHD) is the most common
congenital hip pathology. In 1988, instead of the term
“Congenital Hip Dislocation”, the term “Developmental
Hip Dysplasia” began to be used all over the world (1).
Although the exact incidence in the world is not known,
it is estimated to be between 1 and 34 per thousand
(2,3). While the incidence of physiological immature hips
in newborns in Europe is between 3 and 13%, actual
dysplasia rates have been reported to be between 1 and
3% (4,5). The reasons for the different reported incidences
are genetic predisposition to DHD, differences in screening
techniques, and cross-cultural differences in baby-raising
habits (6-9) Differences between studies conducted at
different times and in different regions in our country
(0.047-17%) also support this conclusion (9-22).

The initial pathology is abnormal laxity in the hip joint,
causing the femoral head to displace and displace from
the acetabulum. Dislocation or permanent subluxation
of the femoral head causes permanent degeneration in
the acetabulum over time (23). DHD cases that cannot
be detected and treated early face serious hip problems
in the following years. It has been reported that 9% of
patients who underwent hip replacement surgery in
Norway had DHD sequelae (24). While DHD can be
treated successfully with conservative methods without
sequelae when detected at an early stage, surgical
interventions become mandatory in late cases and also
treatment costs increase (25,26).Genetic, hormonal,
mechanical and developmental elements are shown
in etiology. Foot deformities, congenital anomalies
such as torticollis, female gender, breech presentation,
multiple births, birth weighing over 4500 g and a
positive family history are known risk factors for DHD
(2,27,28). While many advanced stage DHD cases can
be detected by physical examination, borderline cases
may not be detected. In a study that is of particular
importance because it was conducted in our country,
it is recommended that all newborns should undergo
ultrasonoraphy in the first two weeks (16). The most
common recommendation among radiodiagnostic
specialists is to perform the procedure every 2-8 weeks.
Ultrasonography examination should be performed
more later weeks in premature babies. Since most of the
upper end of the femur consists of cartilage in babies
under three months of age, radiographic examinations
may contain diagnostic findings but do not give
definitive results. For this reason, hip ultrasonography
has become a common diagnostic tool with higher
sensitivity and specificity than physical examination
and radiography in the diagnosis of DHD and it is the
gold standard in screening (2,3,10-12,29). While in some
countries such as Germany and Austria, all babies are
screened for DHD with hip ultrasonography, in the USA
and the UK, only babies with risk factors are screened.

Hip utrasonography is not included in the routine
screening program in our country. In the guide prepared
by the Ministry of Health for family physicians, screening
with ultrasonography is recommended for risk groups
and cases with positive examination findings (30).

Hip ultrasonography was first described by Reinhard
Graf in 1978 and this method is static ultrasonography.
In the static method, the placement of the femoral head
is evaluated by measuring the morphological structure
and angular values of the acetabulum (31).

The aim of this study is to draw attention to the fact that
hip ultrasonograhic evaluation should be included in
the routine for screening purposes in our country and to
emphasize the importance of early detection of DHD.

MATERIAL AND METHOD

Our study was a retrospective study which was
performed between June 2016 and March 2022.
Babies who were referred to the pediatric outpatient
clinic of our hospital by their family physicians for
hip ultrasonography (USG) or who applied to the
outpatient clinic for any reason and were asked to
have hip USG to screen for DHD were included in the
study. Ultrasonograhy was requested for premature
babies with a corrected week of at least 4 weeks. Since
borderline cases may be missed by physical examination,
hip USG is requested for screening purposes in all cases
aged between 4 weeks and 4 months who apply to our
outpatient clinic for any reason, if hip USG has not been
requested yet. The data was accessed from the hospital
database. All USG results were examined and recorded
digitally. All USG examinations were performed with the
method described by Graf, by taking standard sections
in the coronal plane, with the baby lying in the lateral
decubitus position, the hip and knee in semi-flexion,
and the hip joint in 15-20°C internal rotation (Figure
1). Ultrasonography was performed using a 7.5 Mhz
linear probe USG device (Mindray Digi Prince Dp-9900)
by experienced radiology specialists in our hospital.
Angular measurements are taken twice for each hip in
the same session for confirmation purposes. The angular
values noted in the USG reports by our radiologists and
were classified using the method described by Graf (31)
(Table 1). While the cases whose USG result was Type 1
at the first admission were considered normal, double
spacer cloth was recommended for cases 2a and 2b,
and the patient was called for a follow-up check after
4 weeks. The results of our patients who underwent
control USG were also documented in the hospital
database. At the second follow-up, the cases whose
USG results were other than Type 1 were referred to
orthopedics. The cases whose first USG results were
Types 2¢, 2d, 3 and 4 were referred to orthopedics
without a control USG.
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Figure 1. The ultrasonographic examinationof a baby which was
performed with the method described by Graf.

Table 1: Ultrasonographic classification of developmental hip

dysplasia based on the Graf Method.

TP ‘lponerooh) (cartiage rooh) Definition
1 >60 <55 Normal hip
2a 50-60 55-75/<3 month Physiologically immature hip
2b 50-60 55-77/>3 month Stable centralized hip
2c 43-49 >77 Unstabil centralized hip
2d 43-49 >77 Decentralized hip
3 <43 >77 Excentric hip
4 Unmeasurable - Dislocated hip

Statistical Analysis

The data were analyzed using SPSS (Statistical Package
or Social Sciences) Program 15.0. Chi-square test was
used to evaluate categorical variables (such as age,
gender). A p value of <0.05 was taken for statistical
significance. The results were expressed as numbers and
percentages.

RESULTS

Hip USG was performed on 2074 babies in our pediatric
clinic between June 2016 and March 2022. Of these,
1036 were male babies and 1038 were female babies.
The average time in our babies' for first hip USG was 8.4
(4-18) weeks.

The distribution of the initial hip USG results when
classified according to the Graf method is shown in
Table 2. The patients with type 1 initial USG results were
considered normal, while the patients with type 2a and
2b results were recommended to use double spacer
and were called for follow-up after one month. All other
cases were referred to orthopedics after the first USG.
121 patients were called for control USG. Of these, 36
patients did not come for follow-up. The results of the
patients who underwent USG for the second time are
shown in Table 3. Dysplasia was detected and referred
to orthopedics in a total of 28 cases who were found
to have type 2a and 2b dysplasia that did not improve
in the control USG performed one month after double
spacer application and type 2c or more advanced
dysplasia in the first USG. Of these 28 babies, 23 were
girls and 5 were boys. 6 of 28 patients had bilateral
dysplasia. Of the 85 patients who were offered double
diapers and who came for follow-up, 64 had normal
control USG. According to the first USG result, 7 patients
were referred to orthopedics.

Table 2: The results of initial hip ultrasonography of patients.

Ultrasonography results Number of patients

Bilateral type 1 1946
Bilateral type 2a 27
Bilateral type 3 1
Bilateral type 4 2
Left type1 / right type 2a 33
Left type 2a / right type 1 59
Left type 2c/ right type 2a

Left type 2b /right type 1

Left type 2b / right type 2c

Left type2a / right type 2b
Left type2c / right type 1

Table 3: The results of second control of hip ultrasonography of
patients.

Ultrasonography results Number of patients

=y - IS) - =

Bilateral type 1 64

Bilateral type 2a

Left type 1/ right type 2a 5

Left type 2a/ right type 1 10
DISCUSSION

Developmental hip dysplasia, which is thought to
develop before or after birth as a result of a dynamic
process, is seen at a high rate in our country, especially
in regions where swaddling is common. The disease
affects around 15.000 newborns per year in our country.
Some of the cases may resolve spontaneously, but lack
of improvement leads to serious morbidity. For this
reason, DHD is a process that must be recognized early
and managed appropriately. Delays in diagnosis lead
to longer treatment times, the need for more invasive
interventions, and decreased treatment success rates.
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This situation negatively affects not only the patient,
but also his family and the country’s economy. For this
reason, especially the first 2-3 months of life are the
golden period in the treatment of DHD (32).

In our study, the hip USG examination results performed
with the Graf method of 2074 babies who were referred
to the pediatric outpatient clinic of our hospital by
their family physicians for hip ultrasonography (USG)
between June 2016 and March 2022, or who applied to
the polyclinic for any reason and asked for hip USG to
screen for DHD, were evaluated. In our study dysplasic
hips were detected in 28 (1.35%) babies, so, our result is
compatible with dysplasia rates in Europe (4,5,32) There
are many studies published on the incidence of DHD in
our country, and in these reports, the incidence has been
reported at very different levels such as 0.047-17% due
to differences in the number of cases included and the
method of case selection (9-23,33,34). In a review, the
incidence of DHD detected only by clinical examination
was found to be between 0.047 and 1%.[19] In the
study conducted by Kutlu et al. in 1992, the frequency
of DHD in the Konya region was reported as 1.34% (15).
Karapinar et al. conducted a three-year study between
1993 and 1996, in which 15.000 newborns in the Izmir
region were screened only by clinical examination
without USG, and the incidence of DHD was reported
as 0.5% (21). In another study of Karapinar et. al. with
USG guidance in 2002, the incidence was reported as
5.2% (12). This difference in incidence between USG
scan and physical examination indicates that many
DHD cases can be missed with physical examination.
Soyuncu et al. examined 447 cases in the Antalya region
in 1999 and stated the incidence as 6.2% (20). In the
study conducted by Karapinar et al. in Izmir region,
where 327 babies were examined with hip joint USG,
the incidence of DHD that required treatment was
reported as 5.2% (12). On the other hand, Sahin et al.
reported the results of the screening of 5798 babies in
the Ankara region, and found the incidence as 0.17% in
2004 (35). In another study published by Kose et al. the
incidence of DHD in the Eskisehir region was reported
as 1.2% (22). Additionally, Dogruel et al. reported the
incidence of DHD by ultrasonography screening and
clinical examination, as 5.3% in 3541 babies in Ankara
region (11). Also, in another study conducted in Ankara
in 2009, type 2b hips were detected in three cases (1%)
as a result of hip examination using the Graf method
among 300 babies who applied to the well-child clinic
(14). Can et al. reported the frequency of DHD as 0.3% in
the hip USG examination performed in the first month
of 258 babies in Istanbul in 2010 (10). However, Tosun
et al. reported the frequency of dysplasia in the Elazi§
region as 14.7% (36). In this study, only 310 patients who
were referred to the orthopedic outpatient clinic were
evaluated, and this may be one of the reasons for the
high incidence. In the study of Duramaz et al. which was

conducted in Istanbul in 2014 and examined 1316 cases,
the DHD rate was reported as 0.5% that was similar to
the literature (9).Also, Cekic et al. reported the incidence
of DHD in the Western Mediterranean region as 1.34%
(37). In the study conducted by Ceylan et al., dysplasia
could be detected in seven (0.46%) of 1491 babies who
underwent hip ultrasonography examination in Istanbul
(38). However, Batu et al. reported the incidence of DHD
by hip ultrasonography as 1.5% in the same region
(33). It has been shown that even some of the cases
with completely dislocated hips cannot be detected by
physical examination alone (31). Sensitivity of physical
examination alone has been reported at levels of 13% to
60% (11). In a study conducted by Dorn and Neumann
on 8221 newborns, it was reported that 1.3% of patients
with normal physical examination had pathological
changes (type 2c, 2d and 3) on ultrasonography
(39). Also, in another study, it was determined that
only 40% of the patients with positive findings on
ultrasonography had positive examination findings (16).
For this reason, methods with better sensitivity should
be used. Ultrasonography allows the evaluation of the
femoral epiphysis and labral cartilage, which cannot be
distinguished on direct radiography in babies younger
than three months. Additionally, it is radiation-free and
frequently repeatable (6). Control of the hip joint and
recognition of possible DHD with hip ultrasonograhy,
which is a non-invasive, safe and simple method in
the early period, significantly increases the success of
treatment (40). Although there is no clear data on timing,
the general opinion is to perform hip ultrasonographic
evaluation between 4-6 weeks (31). In some European
countries, screening examination is performed in the
first days following birth (4,5,32)

In the Graf method, control with ultrasonography is
recommended on the 40th day (31). In our series, the
mean time of ultrasonograhic evaluation of DHD was 8.4
weeks.

The relationship between female gender and DHD has
been shown in all studies (3,11,15,22,33,34). In the study
of Kose et al. which was conducted on 975 babies, it
was observed that girls were affected six times more
than boys (22). Also, Dogruel et al. reported this rate as
3.6 times (11) Similarly, Kutlu et al. reported that female
babies were three times more likely to be diagnosed
with DHD than boys (15) In our study, 23 of 28 babies
diagnosed with dysplasia were girls, and the number
of girls was approximately 5 times more than boys.
So, the difference between the male and female ratio
was statistically significant (p<0.05). Additionally, only
the right side was affected in 5 of 28 babies with hip
dysplasia and the remaining 23 patients were either left
unilateral or bilateral. It has been emphasized that the
left hip being affected more frequently than the right,
so it may be due to the intrauterine position (39).There
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are other studies supporting that isolated right hip
involvement is less common (40,41).In our study, 12 of
the 28 cases who were diagnosed as DHD had bilateral
involvement. Since our study was retrospective and
limited recorded data, the relationship between risk
factors, physical examination and DHD frequency could
not be evaluated.

CONCLUSION

As a result, in our study, ultrasonography results of all
babies who applied for screening examination were
discussed, instead of cases with suspicious clinical
conditions or additional problems. In this respect, we
think that the incidence obtained as a result of our study
is close to reality. The fact that the 1.35% incidence that
we found is the same as the study conducted in Konya in
1992 and it shows that the incidence for Konya has not
changed in the past 20 years. Prospective multicenter
studies should be organized to more clearly obtain the
incidence of DHD at the country level..
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Amacg: Bu arastirma bir Giniversite hastanesi cocuk saghgi
ve hastaliklari (CSH) klinik ve polikliniklerine basvuran
hastalarin annelerine Universite hastanesini tercih ned-
enlerini ve bunu etkileyen faktorlerin belirlenmesi ve
sonrasinda hastane hizmetlerinin kalitesinin gelistirilm-
esi icin yapilabilecekler konusunda 6nerilerde bulunmak
amaci ile planlanmistir.

Gereg ve Yontem: 1 Nisan- 31 Mayis 2015 tarihlerinde,
hastalara refakat eden annelere demografik bilgiler ve
Universite hastanesini tercih nedenini belirlemeye y6ne-
lik arastirmacilarin olusturdugu anket uygulandi.

Bulgular: 17-59 yas araligindaki (yas ortalamasi=32,7 +
6,9 yil) 385 anneye uygulanan anketlerin verileri analiz
edilmistir. Hastalarin 188'ini (%48,8) kizlar olusturmakta
ve tiim hastalarin yas ortalamasi= 6,7 + 4,9 yildi. Univer-
site hastanesini tercih etmede en 6nemli etmen Kari-
yer yapmis, tecriibeli uzman hekimlerin fazla olmasi en
distk etmen ise radyolojik testlerin fazla olmasi olarak
isaretlenmesiydi.

Sonug: Arastirma, kisisel, kurumsal ve toplumsal faktorler
tarafindan yonlendirilen hastane seciminin karmasikhgini
vurgulayarak saghk hizmetlerinin iyilestirilmesi ve politi-
ka planlamasi icin degerli icgoriler saglamaktadir. Elde
edilen bulgular, saglk hizmeti saglayicilarinin hizmetleri
gelistirirken veya yeni tesisler kurarken hasta merkezli
iyilestirmelere 6ncelik vermeleri, beklentileri yonetme-
leri ve cografi ve finansal yonleri stratejik olarak dikkate
almalari gerekliligini vurgulamaktadir.

Anahtar Kelimeler: Hastane tercihi, hastalarin tercihleri,
3. basamak saglik kurulusu, cocuk sagligi ve hastaliklari

Aim: This study aimed to identify the reasons why mothers
of patients who visited the pediatric clinics and polyclinics
of a university hospital chose the university hospital and to
examine the factors influencing this decision.

Material and Method: A survey prepared by the
researchers was applied to the mothers accompanying the
patients between April T and May 31, 2015 to determine
demographic information and the reason for preferring the
university hospital.

Results: Data from the surveys applied to 385 mothers
between the ages of 17-59 (mean age=32.7 + 6.9 years)
were analyzed. 188 (48.8%) of the patients were girls and
the mean age of all patients was=6.7 + 4.9 years. The most
important factor in choosing a university hospital was the
high number of experienced specialist physicians who
have made a career, and the lowest factor was the high
number of radiological tests.

Conclusion: The study highlights the complexity of
hospital selection, driven by personal, institutional and
societal factors, providing valuable insights for improving
healthcare services and policy planning. The findings
highlight the need for healthcare providers to prioritize
patient-centered improvements, manage expectations and
strategically consider geographical and financial aspects
when developing services or establishing new facilities.

Keywords: Hospital preference, patient preferences, level 3
healthcare institution, child health and diseases
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Saglik hizmetleri, bireylerin yasam kalitesini dogrudan
etkileyen kritik unsurlardan biridir. Saghk hizmetlerine
erisim ve bu hizmetlerin kalitesi, bireylerin genel saghk
durumunu ve yasam memnuniyetini belirleyen temel
faktorler arasinda yer almaktadir. Hastalarin saglik hiz-
metlerinden beklentileri ve bu hizmetlere erisim sekil-
leri, saglik kurumlarinin tercih edilmesinde belirleyici rol
oynamaktadir. Bu baglamda, hastalarin hastane tercihle-
rini etkileyen faktorlerin belirlenmesi, saglik hizmetleri-
nin kalitesinin artirilmasi ve hasta memnuniyetinin sag-
lanmasi agisindan biyik 6nem tasimaktadir

Hastalarin hastane tercihlerinde etkili olan faktorler, ce-
sitli sosyal ve ekonomik degiskenlerle sekillenmektedir.
Gelir seviyesi, hastalarin saglk hizmetlerine erisimini ve
tercihlerini dogrudan etkileyen en 6nemli faktorlerden
biridir. Yiiksek gelir seviyesine sahip bireyler, genellikle
daha iyi hizmet sunan 6zel hastaneleri tercih etme egi-
limindedirler. Bu durum, 6zel hastanelerin sundugu hiz-
met kalitesi ve teknolojik altyapinin daha yiiksek olma-
siyla iliskilendirilebilir (1-3).

Hastaneye ulagim kolayhg, hastanenin konumu ve hasta-
nenin bulundugu bdlgeye olan yakinlik, hastalarin tercih-
lerini dogrudan etkileyen unsurlar arasindadir. Ozellikle
acil durumlarda, hastalarin en yakin ve en hizli ulasabile-
cekleri hastaneleri tercih ettikleri gézlemlenmektedir (4).
Bu nedenle, saglk kurumlarinin konumlandirilmasi ve
ulagim imkanlarinin iyilestirilmesi, hasta memnuniyetinin
artirilmasi agisindan kritik Sneme sahiptir (1).

Saglik hizmetlerinin kalitesi; doktorlarin uzmanhgi, has-
tane personelinin ilgisi, teknolojik altyapi ve genel hasta
memnuniyeti gibi unsurlari icermektedir. Hastalar, kendi-
lerine en iyi hizmeti sunabilecek, glvenilir ve donanimh
hastaneleri tercih etmektedirler. Hizmet kalitesinin ylksek
oldugu hastaneler, hasta memnuniyetini artirarak, hasta-
larin tekrar tercih etme olasiligini yiikseltmektedir (1,5).

Kisa bekleme siiresi ve hizli hizmet sunumu, hastalar ta-
rafindan tercih edilen hastanelerin 6zelliklerindendir (6).
Ozellikle acil durumlarda, hizli ve etkili hizmet sunan hasta-
neler, hastalar tarafindan daha fazla tercih edilmektedir (1).

Yas, cinsiyet, egitim seviyesi gibi demografik faktorler,
bireylerin saglik hizmetlerine yonelik beklentilerini ve
tercihlerini sekillendirmektedir (3). Ornegin, yaslh bireyler
genellikle daha fazla saglik hizmetine ihtiyac duyarken,
geng bireyler daha az siklikla saglik hizmetlerine bagvur-
maktadir. Egitim seviyesi de saglik hizmetlerine erigsim
ve kullanimda énemli bir rol oynamaktadir; daha yiksek
egitim seviyesine sahip bireyler, saglk hizmetleri konu-
sunda daha bilincli ve talepkar olabilmektedirler (7).

Uciincii basamak saghk hizmeti, en yiiksek uzmanlhk
ve teknoloji gerektiren saghk bakimini ifade eder. Bu
hizmet, genellikle nadir goriilen veya karmasik saghk
sorunlarinin tedavisi icin hastaneler ve tip merkezlerin-

de sunulur. Bu hizmet kapsaminda yer alan alanlar, 6zel
cerrahi islemler, organ nakilleri, yogun bakim hizmetleri
ve ileri teshis teknolojilerinin kullanimini icerir. Ucinci
basamak saglik hizmeti, ntfusun sinirh bir kismina hiz-
met veren, oldukc¢a pahali ve yiksek maliyetli bir saghk
hizmetidir (8-10).

Turkiye Cumhuriyeti'nde hastalar, tercih ettikleri sag-
ik hizmetini diledikleri saglik kurulusundan herhangi
bir kisitlama olmaksizin alabilmekte ve birinci basamak
saghk kuruluslarindan sevk almadan dogrudan ikinci ve
Uclinct basamak saghk kuruluslarina basvurabilmekte-
dirler. Ayrica, bireyler aile hekimini se¢me konusunda da
ozgurdurler (11,12).

Birinci basamak saglik hizmeti sunan kurumlar, hasta-
larin saglk hizmeti talebiyle ilk basvurduklari yerlerdir.
Ancak bu basamakta sunulan hizmetin yetersiz olmasi
ya da vatandaslar tarafindan eksik veya yetersiz olarak
algilanmasi durumunda, hastalar sevk zincirine tabi ol-
madan dogrudan ikinci veya lc¢lincl basamak saglik hiz-
meti sunan kurumlara basvurabilmektedirler (13).

Hastalarin hastane tercihlerini etkileyen faktorler cok
yonli ve karmasiktir. Gelir seviyesi, kuruma erisim imka-
ni, hizmet kalitesi, bekleme siiresi ve sosyal-demografik
faktorler, hastalarin saglik hizmetlerine yonelik tercihleri-
ni belirleyen baslica unsurlar arasinda yer almaktadir. Bu
calismada, annelerin hasta ¢ocuklari icin 3. Basamak bir
hastane olan Tokat Gaziosmanpasa Universitesi Saghk
Uygulama ve Arastira Merkezini tercihlerinde etkili olan
faktorler incelenmesi ve elde edilen bulgular dogrultu-
sunda saglik hizmetlerinin iyilestiriimesine yonelik giri-
simlere 151k tutulmasi amaclanmistir.

GEREC VE YONTEM

Anket

Hastalara refakat eden annelere demografik bilgiler ve
Universite hastanesini tercih nedenini belirlemeye yone-
lik arastirmacilarin olusturdugu anket uygulandi. Ornek-
ler Tokat Gaziosmanpasa Universitesi Saglik Uygulama
ve Arastirma Merkezi Cocuk Sagligi ve Hastaliklar po-
liklinigine 1 Nisan- 31 Mayis 2015 tarihlerinde bagvuran
ardisik, ayirt edilmeksizin, hastalarin anneleri olarak be-
lirlendi. Anket formlari randevusunu bekleyen hastanin
annesine verildi ve muayene icin poliklinik odasina alin-
diginda doldurulmus formlar teslim alindi. Degiskenler
arasinda hastanin cinsiyeti, yas, sevk durumu, yasanilan
yer, kimin tavsiye ettigi, annenin yasi ve egitim durumu
gibi veriler yer ald.

Bulgular kisminda sunulan hastanenin tercih nedeni
olarak dusuniilen modern testler ve ekipman; kariyerli
uzman hekim varlig, idari basitlik, bekleme stresi gibi
7 sorunun da verileri ahinmistir. Cok dnemli gorilmuisse
1- 6nemsiz gorilmusse 5 puan olacak sekilde puanlan-
dinlmistir.
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Veriler SPSS 22.0 statistics program for Windows® (SPSS Inc.,
Chicago, lllinois, ABD) ile degerlendirildi. Stirekli degiskenler
ortalama + standart sapma (SD), kesikli deg@iskenler ise sayi
ve ylizde olarak sunuldu. Karsilagtirmalarda ki-kare testi kul-
lanildi ve p < 0.05 anlamlilik diizeyi olarak kabul edildi.

BULGULAR

17-59 yas araligindaki 385 anneye uygulanan anketlerin
verileri analiz edilmistir. Anneler ve hastalara ait demog-
rafik ve genel 6zellikler Tablo 1'de verilmistir.

istatistiksel analizin uygulanmasi icin cok &nemli ve
onemli yanitlari birlestirilmis ayrica orta -az énemli ve
onemsiz gruplari birlestirilmis ve 2 Grup olusturulmus-
tur. Boylece anne yasinin, egitim durumunun tercih ne-
denlerine etkisinin arastirilmasina imkan taninmistir.

Hastalarin %29,8'ini kronik hastaliga sahip bireyler olus-
turmaktadir. Kronik hastalik varhiginin tercih nedeni ola-
bilecek 7 soruya yanit etkisi icin yapilan Chi-Kare testin-
de her bir soru icin p>0.05 saptanmis ve kronik hastalik
varliginin bu tercih nedenleri ile istatistiksel iliskisi bu-
lunmamistir. Ayni sekilde yasanilan yer ile de bir istatis-
tiksel anlamhilik saptanmamistir (p>0,05).

Tablo 2. Hastane tercih nedenlerinin 6nem puanlamasi

Tablo 1. Demografik ve Genel 6zellikler
n %
6,7 +4,9(0-17)

Hastanin yasi (yil)

Cinsiyet
Kiz 188 48,8
Erkek 197 51,2
Hastanin yasadigi yer
Koy 74 19,2
Belde 19 4,9
ilce 124 32,2
Sehir merkezi 168 43,6
Sevk Durumu
Yok 272 70,5
Aile saghgi merkezinden 5 1,1
Devlet hastanesinden 108 28,4

Annenin yasi (ort + SS) (Range) 32,7 +6,9(17-59)

Anne egitim durumu

Okuryazar degil 8 2,1
ilkokul 4 9
Ortaokul 204 53,1
Lise 68 17,5
Lisans- dnlisans 63 16,3
Yiksek lisans 11 3,0
Doktora 27 71

GCok onemli Onemli Ortaonemli Azonemli Onemsiz
Hasta basina muayene icin ayrilan stire uzunlugu 193 160 18 5 4
Laboratuvar testlerinin daha fazla olmasi 144 190 34 9 4
Radyoloji tetkiklerinin daha fazla olmasi 114 192 41 23 6
Diger ileri test ve tekniklerin bulunmasi 158 183 28 7 3
Kariyer yapmis, tecriibeli uzman hekimlerin fazla olmasi 260 109 9 2 1
Muayene icin sira beklemenin daha kisa stirmesi 159 173 34 8 8
Tetkik sonuglarinin degerlendirilmesi icin gegen strenin daha kisa stirmesi 159 180 29 5 6

Tablo 3. Anne egitim durumui ile tercih iligkisi tablosu

Annenin Egitim Durumu Total (n=385) p
Orta 6grenim (n=248) Yiiksek 6grenim (n=137)

Laboratuvar testlerinin daha fazla olmasi 0,638
Cokonemli + 6nemli 217 (87,5) 117(85,4) 334 (100)
Orta->0nemsiz 31(12,5) 20 (14,6) 51 (100)

Hasta basina muayene icin ayrilan siire uzunlugu 0,467
Cokonemli + énemli 225(90,7) 128(93,4) 353 (100)
Orta->6nemsiz 23(9,3) 9 (6,6) 32(100)

Radyoloji tetkiklerinin daha fazla olmasi 0,069
Cokonemli + énemli 204 (82,3) 102 (74,5) 306 (100)
Orta->06nemsiz 44(17,7) 35(25,5) 79 (100)

Diger ileri test ve tekniklerin bulunmasi 0,342
Cokonemli + onemli 223 (89,9) 118 (86,1) 341 (100)
Orta->0nemsiz 25(10,1) 19(13,9) 44 (100)

Kariyer yapmis, tecriibeli uzman hekimlerin fazla olmasi 0,667
Cokonemli + énemli 239 (96,4) 130 (94,9) 369 (100)
Orta->0nemsiz 9(3,6) 7 (5,1) 16 (100)

Muayene icin sira beklemenin daha kisa stirmesi 0,674
Cokonemli + 6nemli 212 (85,5) 120 (87,6) 332(100)
Orta->6nemsiz 36 (14,5) 17 (12,4) 53 (100)

Tetkik sonuglarinin degerlendirilmesi icin gegen stirenin daha kisa stirmesi 0,540
Cokodnemli + 6nemli 216 (87,1) 123 (89,8) 339 (100)
Orta->6nemsiz 32(12,9) 14 (10,2) 46 (100)
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Tablo 4. Anne yasi ile hastane tercih iligkisi tablosu

Anne yasi gruplamasi
" Total(n=385) P
40 yas ve alti (n=299) 40 yas lizeri (n=86)

Hasta basina muayene icin ayrilan siire uzunlugu 0,044
Cokonemli + énemli 279 (93,3) 74 (86) 353 (100)

Orta->6nemsiz 20(6,7) 12 (14) 32(100)

Laboratuvar testlerinin daha fazla olmasi 0,262
Cokonemli + onemli 263 (88) 71(82,6) 334 (100)

Orta->6nemsiz 36(12) 15(17,4) 51 (100)

Radyoloji tetkiklerinin daha fazla olmasi 0,387
Cokonemli + onemli 241 (80,6) 65 (75,6) 306 (79,5)

Orta->06nemsiz 58(19,4) 21(24,4) 79 (20,5)

Diger ileri test ve tekniklerin bulunmasi 0,003
Cokodnemli + 6nemli 273 (91,3) 68 (79,1) 341 (88,6)

Orta->0nemsiz 26 (8,7) 18(20,9) 44 (11,4)

Kariyer yapmis, tecriibeli uzman hekimlerin fazla olmasi 0,367
Cokodnemli + 6nemli 288 (96,3) 81(94,2) 369 (95,8)

Orta->6nemsiz 11(3,7) 5(5,8) 16 (4,2)

Muayene icin sira beklemenin daha kisa stirmesi 0,345
Cokdnemli + 6nemli 261 (87,3) 71 (82,6) 332(86,2)
Orta->6nemsiz 38(12,7) 15(17,4) 53(13,8)

Tetkik sonuclarinin degerlendirilmesi icin gecen strenin daha kisa stirmesi 0,644
Cokonemli + énemli 265 (88,6) 74(86) 339(88,1)

Orta->0nemsiz 34(11,4) 12(14) 46 (11,9)
TARTISMA Dijs-Elsinga ve ark. (23) yaptiklari calismada, hastanenin

Hastalarin ve hastanelerin farkl 6zellikleri hastane se¢im-
lerini etkileyen unsurlar icerir, bu da farkh saglik sorun-
larina sahip farkli hastalarin yine farkl hastaneleri tercih
etmesine yol acar (14,15). Ozel hastaneler uzman doktor
ve cerrah kadrosu nedeniyle tercih edilirken, bazi hasta-
neler ise sundugu fiziksel olanaklara goére secilir (16,17).
Arastirmalar, hastalarin hastane tercihlerini demografik,
sosyokailtiirel ve psikolojik faktorlerin etkiledigini goster-
migtir (18). Hastane sec¢imi, hizmet kalitesinin altyapiya
dair ozelliklerinden (saglik kurumunun varlidi, ulasilabilir-
ligi, buyuklugi ve tlrd, calisanlarin tecriibe ve uzmanhg,
saglik hizmetinin maliyeti, doktorlarin sosyodemografik
ozellikleri), stirecten (kisisel faktorler, hekimin hastaya bil-
gi verilmesi, tedavinin stirekliligi, muayene ve tetkikler icin
bekleme siiresi ve tedavinin kalitesi) ve sonugtan etkilenir
(19). Hastalar genellikle uzun mesafeler kat etmeyi tercih
etmedikleri icin evlerine yakin hastaneleri secebilirler (20),
daha iyi hizmet almak veya daha konforlu olmak amaciy-
la hastane degistirebilirler (21). Ornegin, yash veya dusiik
egitim seviyesine sahip hastalar, yonlendirildikleri polikli-
niklere ulagimi kolaylastiran tabelalara dikkat edilmesini
isterken, zamani kisith olan hastalar randevularda yasa-
nan gecikmeler hakkinda bilgilendiriimek isteyebilirler
(22). Yaslandikga, bekleme stirelerinin uzunlugu nedeniyle
devlet hastaneleri daha az tercih edilir. Ev hanimlar, evle-
rine yakin aile saglik merkezlerini secerken, erkek hastalar
devlet hastanelerini tercih eder. Ulkemizde kirsal bélgeler-
de yasayan hastalar, ulasim zorluklari nedeniyle tniversite
ve Ozel hastaneler yerine, birinci ve ikinci basamak saglik
kuruluslarini tercih etmektedir (1).

taninirh@r ve atmosferinin hastalarin tercihlerini 6nemli
Olcude etkiledigini bulmuslardir. Benzer sekilde, hasta-
nenin temizligi ve hijyeninin yani sira taninirhgmnin da
hastane seciminde etkili oldugu belirlenmistir (24). Her
ne kadar giinimizde bilgi arayisinda ilk akla gelen kay-
nak internet olsa da arastirmalarda, hastalarin hastane
seciminde aile hekimleri ile aile ve arkadaslarinin daha
onceki deneyimlerinin hala énemli bir rol oynadigi gos-
terilmistir (25). Hastalarin genellikle evlerine yakin hasta-
neleri tercih ettiklerini ve karar verme siireclerinde has-
tanelerin reklam ve tanitim faaliyetlerinin 6nemli oldugu
ortaya konulmustur (26). Diger bir arastirmada ise tedavi
kalitesi, tavsiyeler, ulasim kolayligi, maliyetler, gtivenlik
ve hastanede sunulan hizmetlerin, hastalarin hastane se-
¢imlerinde etkili oldugu sonucuna varilmistir (27).

Hastane tercihlerine etki eden faktorlere yonelik
ulusal literatiirde de bircok arastirma bulunmaktadir.
Tengilimoglu (28) yaptigi arastirmada, Ozellikle ozel
hastaneler baglaminda, saglik kurulusunun yakinliginin
hastalarin  hastane tercihlerinde birinci derecede
etkili oldugunu tespit etmistir. Ayni calismada, saglk
kurulusunda kullanilan teknolojinin seviyesi (modern
cihaz ve ekipmana sahip olma) ve saglik kurulusunun
fiziksel kosullar (bina yapisi, temizligi, asansor ve otopark
gibi) hastane tercihinde ikinci en 6nemli faktor olarak
belirtilirken, hastanenin hastalar ve toplum (izerinde
biraktigi imaj lclinci en 6nemli etken olarak ortaya
konulmustur. Hastalarin bir hastaneyi se¢me nedenleri
arasinda Oncelikle doktorlarina duyduklari guven,
ardindan hastanenin randevu sisteminin bulunmasi
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ve son olarak hastaneye sevk edilme ya da bagkalari
tarafindan yonlendirilme ile hastanenin yakinhginin esit
oneme sahip oldugu tespit edilmistir (29).

Hastalarin demografik ozellikleri ile hastane secimleri
arasindaki iliskinin incelendigi calismada, yas, egitim, ge-
lir ve medeni durumun hastane tercihlerini etkiledigi so-
nucuna varilmistir (30). Hastanenin temizligi, kayit islem-
lerinin hizli ve kolay olmasi, her turli hizmet ve uzman
personelin bulunmasi, ve hastalarin hastaliklari hakkinda
yeterli bilgilendirilmeleri, hastane se¢ciminde etkili olan
baslica faktorler olarak belirlenmistir (31).

Turkiye ornekleminde hastalarin hastane secimlerinde
hangi faktorleri dikkate aldiklarini incelemek amaciyla
1996-2017 yillarini kapsayan 102 calisma Uzerinden bir
sistematik derleme gerceklestirilmistir (32). Bu derleme-
de, hastane tercihinde etkili olan toplamda 46 farkli ne-
den tespit edilmistir. Bu nedenler arasinda hastalar icin
en Onemli bes faktor sirasiyla; mesafe, yakin cevre tav-
siyesi, fiyat, alternatifsizlik/mecburiyet ve sahip olunan
saglik glivence turi olarak belirlenmistir. En az etkili olan
unsurlar ise, saglik personelinin cinsiyeti ve bireylerin
basvuracaklari hastane hakkinda bizzat yaptiklar arastir-
ma ve incelemeler olarak saptanmistir.

Boscarino ve Steiber tarafindan gerceklestirilen arastirma-
da, bireylerin hastane tercihinde etkili olan ilk Gi¢ unsurun
sirastyla mesafe (eve yakinlik/ulasim kolayligi) oldugu, he-
kim tavsiyesi ve hastanede uzman hekimin varligi oldugu
bildirilmistir (33). Bu calismamizda, Boscarino ve Steiber’in
bulgularinda 3. sirada yer alan hastanede uzman hekim
varliginin “spesifik bir uzmanlik alani olan ve akademik
unvana sahip hekimlerin mevcudiyeti” seklinde ilk sirada
yer aldigi sonucuna varilmistir. Fakat ¢alismamizda mesa-
fe faktorl arastinlmamistir. Hastane tercihinde tavsiyenin
etkisi diger hekimler- saglik personeli ve digerleri (arka-
das, akraba ve yakin gevre gibi) biciminde iki ayr katego-
ride belirlenmis ve %53 oraninda tavsiyeye rastlanmazken
%22 hekim-saglik personeli %24 oraninda ise digerlerinin
tavsiyesinin oldugu bulunmustur.

Malik ve Sharma (34) tarafindan yapilan bir arastirmada,
hastalarin hastane secimi sirasinda en ¢cok dnem verdikleri
¢ faktorin sirasiyla; saglik personelinin mesleki yetkinligi,
hastanenin klinik etkililigi ve hastalarin kisisel tercihleri ol-
dugu belirlenmistir. . Bizim calismamizda ise profesyonel
anlamda taninmis ve isinin ehli hekimlerin mevcudiyeti
faktortiniin en 6nemli faktor oldugu ortaya ¢ikmistir.

Bir baska arastirmada, hastalarin hastane secimini et-
kileyen faktorler incelenmis ve hem kamu hem de 6zel
hastanelerde, hizmet sunucusuna ait 6zelliklerin (dokto-
run deneyimi, uzmanhgi ve ilgisi) kurumsal 6zelliklerden
daha etkili oldugu sonucuna variimistir (35). Bu bulgu,
doktorlar ve genel olarak tim saglik personelinin hem
tibbi hem de hasta iliskileri acisindan iyi bir egitim alma-
sinin hasta memnuniyeti Gzerinde olumlu etkiler yarata-
cagini gostermektedir.

Hasta memnuniyetini etkileyen bagslica faktorlerden biri
saglik kuruluslarinda yasanan bekleme suresidir. Aras-
tirmalar, uzun bekleme sirelerinin hasta memnuniyeti
lzerinde olumsuz bir etkiye sahip oldugunu strekli ola-
rak gostermistir. Journal of Management Information
and Decision Sciences'da yayinlanan bir calismada, acil
servislerde uzun bekleme sirelerinin sadece hasta mem-
nuniyetini azaltmakla kalmayip ayni zamanda 6lim orani
ve hastaneye tekrar yatis gibi olumsuz sonug riskini de ar-
tirdigi belirtiimektedir (36). Benzer sekilde, Kaliforniya’nin
acil servislerindeki bekleme strelerinin, 6zellikle daha
fakir mahallelerde bulunan hastanelerde kabul edilebilir
sinirlart astigr gosterilmis olup, bu da hasta memnuniyeti
Uzerindeki olumsuz etkiyi daha da vurgulamaktadir (37).

Ek olarak, *Medicine* dergisinde yayinlanan bir ampirik
calisma, beklenen bekleme siiresi ve algilanan bekleme
siiresi gibi 6znel bekleme siirelerinin hasta memnuniyeti
tizerinde 6nemli bir etkiye sahip oldugunu kesfetti. ilging
bir sekilde, calisma gercek bekleme siresinin hasta mem-
nuniyeti Gzerinde 6nemli bir dogrudan etkiye sahip olma-
digini buldu. Bunun yerine, hastalarin bekleme siiresine
iliskin 6znel algilari aracihglyla memnuniyeti dolayli olarak
etkiledi (38). Bu, hastalarin bekleme suresiyle ilgili beklen-
tilerini ve algilarini ydnetmenin gercek bekleme stiresini
azaltmak kadar 6nemli olabilecegini gostermektedir.

Randevu planlama sistemleri, bekleme siirelerine ek ola-
rak hasta memnuniyeti ve hastane secimi konusunda
onemli bir rol oynar. *Journal of Patient Experience* der-
gisinde yayinlanan bir calisma, israil'in kamu saglk sis-
temindeki hastalari inceledi ve planlamanin zamaninda
yapilmasi ve belirli bir doktoru secebilme olanaginin has-
talar icin 6nemli hususlar oldugunu buldu (39). Calisma
ayrica, uzun bekleme siirelerinin bazi hastalar randevu
almaktan caydirdigini ve bunun yerine 6zel bakim veya
acil tedavi aramalarina yol actigini belirtti. Cahismamizda,
hastane tercihini belirleyen faktorler arasinda muayene
ve test icin bekleme siiresinin, kariyer uzmani bir heki-
min varligindan sonra ikinci sirada yer aldigi bulundu.

Gelismis laboratuvar ve teknik olanaklarin mevcudiyeti,
bir hastane secerken 6nemli bir faktordir. Bu olanaklar
yalnizca klinik sonuglari ve hasta glivenligini iyilestirmekle
kalmaz, ayni zamanda genel hasta deneyimini de gelistirir.
Son teknolojiye yatirim yapan ve kanita dayal tasarim il-
kelerini izleyen hastanelerin hastalari cekme olasiligi daha
yuksektir, cinkii bu 6zellikler hasta algilari ve memnuni-
yeti Uzerinde 6nemli bir etkiye sahiptir (40,41).

Kronik hastaligi olan hastalarin hastane bakimi icin ter-
cihi, saglik hizmetlerinin erisilebilirligi, maliyeti ve algila-
nan bakim kalitesi gibi cesitli faktorlerden etkilenir. Aras-
tirmalar, birden fazla kronik rahatsizligi olan hastalarin,
cepten yapilan harcamalarin artmasina ve evden daha
uzun mesafelere ragmen, kapsamli hizmetleri nedeniyle
genellikle Gglincll hastaneleri tercih ettiklerini vurgula-
maktadir (42). Buna karsilik, hasta deneyimi ve memnu-
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niyeti kronik hastaliklardan olumsuz etkilenebilir, clinki
bunlar genellikle daha karmasik bakim koordinasyonu
ve yeterince ele alinamayabilecek duygusal destek ih-
tiyaclarini icerir (43). Kronik hastaligi olan yasl hastalar
prognozlarini tartisirken soézIU iletisimi ve yazili 6zetleri
tercih ederler ve bakimlaryla ilgili ortak karar alma si-
reclerine katilmaya isteklidirler (44). Arastirmamizda kro-
nik hastaliklari olan ve olmayan cocuklari olan annelerin
hastane tercihinde onemli faktorleri puanlamasi agisin-
dan bir fark gorilmemistir. Mevcut durumda yasanilan
yerde tek 3. Basamak saglik kurulusu tniversite hastane-
sidir ve annelerin baska bir secenegdi de bulunmadigin-
dan bu sonuglarin alinmasi muhtemeldir.

Ek olarak, anne yasi hastane uygulamalarinin nasil algi-
landigini ve alindigini 6nemli dl¢lide etkiler. Geng anne-
ler, yash annelere kiyasla farkh zorluklarla karsilasabilir ve
farkli beklentilere sahip olabilir. Ornegin, gen¢ anneler,
Ozellikle emzirme ve dogum sonrasi bakim gibi alanlarda
daha kisisellestirilmis bakim ve destek sunan hastanele-
re deger verebilir (45). Buna karsilik, yasl anneler, olasi
dogum komplikasyonlarini ele almak icin gelismis saglik
tesisleri ve deneyimli personel ile donatilmis hastaneleri
tercih edebilir (46).

Genel hastane deneyimi s6z konusu oldugunda, hastane
seciminde tedavi kalitesi, temizlik ve hastane itibari gibi
faktorler cok onemlidir (46,47). Bu faktorler, cesitli yas-
lardaki anneler tarafindan farkh sekilde gorilebilir. Daha
fazla deneyime veya daha ylksek beklentilere sahip ola-
bilecek yash anneler, miikemmel tibbi bakim ve olanak-
lariyla bilinen hastanelere 6ncelik verebilir. Tersine, genc
anneler daha cok destekleyici hizmetlerin mevcudiyeti-
ne ve besleyici bir ortama odaklanabilir.

Arastirmamizda ise geng¢ annelerin hastane tercihinde
hasta basina ayrilan muayene siresi ve kurumda ileri
testlerin uygulanmasini daha 6nemli bulduklar ortaya
konmustur. Ebeveynler saglik kurumuna basvurmadan
once internetten semptom ve bulgulari sorgulayip bir
dnbilgi edinmekte ve basvurmaktadir (48). ileri testlerin
nerelerde yapildigr da arastirilmaktadir. Genglerin inter-
net kullanimi yaslilara gére daha fazladir. Daha yash an-
neler ise daha 6nceki tecriibelerine dayanarak hastane
tercihini yapabilmektedir. Hasta basina ayrilabilecek si-
renin ne kadar oldugu bilindiginden bu unsur ¢cok dikka-
te alinamayabilir.

Her calismada oldugu gibi elbette bu calisma da birta-
kim sinirliliklara sahiptir. Dolayisiyla bu ¢alismanin en
onemli sinirliigini; nispeten kiictik bir il merkezinde, yal-
nizca bir adet 3. Basamak saglik kurulusunda ve annelere
uygulanan anket ile gerceklestirilmis olmasidir. Ataerkil
bir toplumda babanin da tercihleri ¢cok énemli olacak-
tir. Ayrica arastirmacilarin belirledigi tercih nedenlerinin
sayisinin da dustk olmasi ise bir diger sinirhh@ teskil
etmektedir ve bir 6n calisma olarak gorilmeli ve daha
kapsayici sorular ve daha fazla katihmcr ile veriler destek-
lenmelidir.

SONUC

Gaziosmanpasa Universitesi Saglik Uygulama ve Arastir-
ma Merkezi'nde yapilan bu ¢alisma, hastalarin tGniversite
hastanesi secimini etkileyen ¢ok yonlu faktorlerin kap-
samli bir analizini sunmaktadir. Deneyimli doktorlarin
varligi, erisim kolayligi, gelismis tesislerin mevcudiyeti ve
hizmet kalitesi gibi kilit belirleyiciler 5nemli faktorler ola-
rak ortaya cikarken, ikamet yerinin ve kronik hastaligin
varliginin daha az etkili oldugu bulundu. Bu arastirma
yoluyla toplanan icgoriler, demografik ve sosyoekono-
mik faktorlerin yani sira kisisel tercihlerin hastane seci-
mini sekillendirmedeki énemli roliini vurgulamaktadir.
Bu bulgular, saglk hizmeti saglayicilarinin hizmetleri ge-
listirirken veya yeni tesisler kurarken hasta merkezli iyi-
lestirmelere oncelik vermeleri, beklentileri ydonetmeleri
ve cogdrafi ve finansal yonleri stratejik olarak dikkate al-
malari gerekliligini vurgulamaktadir. Bu 6ncii arastirma,
saglik hizmetlerini hasta tercihleriyle daha iyi uyumlu
hale getirmeyi ve genel hasta memnuniyetini artirmayi
amaclayan saglik hizmetlerini iyilestirme stratejileri icin
degerli rehberlik sunmaktadir.
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Etik Kurul Onayi: Arastirma Helsinki Bildirgesi'ne uygun
sekilde hareket ederek ve iyi Klinik Uygulamalarina ilis-
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tllms, kisi mahremiyetine 6zen gosterilmistir.
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Aim: Malignant pleural effusions (MPE) often signal
terminal-stage malignancy, with limited survival and
quality of life prospects. This study aimed to evaluate
whether fluid biochemistry influences recurrence after
bleomycin pleurodesis in patients diagnosed with MPE
through VATS pleural biopsy and fluid cytology.

Material and Method: A total of 23 patients diagnosed
with MPE due to primary lung carcinoma or pleural
metastasis, and treated with bleomycin pleurodesis
at our institution, were included. All diagnoses were
confirmed via VATS pleural biopsy.

Results: The mean age of patients with recurrence was
52.5 years. Their mean pleural fluid values were: LDH
569.75 U/L, pH 7.5, protein 4.53 g/dL, glucose 81 mg/
dL, and albumin 3.13 g/dL. The average drainage time
was 10.5 days. Recurrence occurred in 20% of men and
12.5% of women, with a 20% recurrence rate on the right
side and 12.5% on the left. Recurrence in pulmonary
adenocarcinoma patients was 33.3%, while the overall
recurrence after bleomycin pleurodesis was 17.4%.
General anesthesia had a higher recurrence rate (25%)
compared to local anesthesia (9.1%).

Conclusion: Recurrent pleural effusion in MPE presents
a clinical challenge. VATS is a crucial tool in diagnosing
and managing MPE. Bleomycin is readily available for
pleurodesis in our country, but the treatment should be
personalized to balance quality of life and hospitalization
time. International guidelines offer valuable insights but
need to be adapted to individual cases.

Keywords: Malignant pleural effusions, video-assisted
thoracoscopic surgery, quality of life, adenocarcinoma,
pleurodesis

Amac: Malign plevral efiizyonlar (MPE), genellikle terminal
evredeki kontrolsliz malign hastaligi isaret eder ve bu
hastalarda yasam suresi ve yasam kalitesi genellikle sinirlidir,
Bu calismada, VATS plevra biyopsisi ve sivi sitolojisi ile MPE
tanist konmus hastalarda, bleomisin pléredezisi sonrasi sivi
biyokimyasinin rektrrens gelisimini etkileyip etkilemedigini
arastirmayi amacladik.

Gere¢ ve Yontem: Kurumumuzda VATS plevra biyopsisi
ile MPE tanisi konan ve bleomisin ile pléredezi uygulanan
23 hasta calismaya dahil edildi. Primer akciger karsinomu
ve plevral metastaza bagl MPE tanisi almis ve bleomisin ile
ploredezi yapilimis hastalar calismaya alindi.

Bulgular: Rekurrens goérilen hastalarin ortalama yasi 52,5
idi. Ortalama plevra sivisi degerleri: LDH 569,75 U/L, pH
7,5, protein 4,53 g/dL, glukoz 81 mg/dL ve albdmin 3,13
g/dL olarak saptandi. Ortalama drenaj stresi 10,5 gundd.
Erkeklerde rekurrens orani %20, kadinlarda 9%12,5 idi. Sag
tarafta rekUrrens orani %20, sol tarafta %12,5 olarak bulundu.
Pulmoner adenokarsinom tanisi alanlarda rekurrens orani
9%33,3 iken, bleomisin ile pléredezi sonrasi genel reklrrens
orani %174 idi. Genel anestezi uygulananlarda rekurrens
orani %25, lokal anestezi uygulananlarda ise %9,1 olarak
tespit edildi.

Sonug¢: MPEda rekirren plevral eflzyon tani ve uzun
dénem ydnetimi acisindan zorluklar olusturur. VATS, malign
eflizyonlarin tani ve tedavisinde 6nemli bir rol oynar.
Bleomisin, malign eflizyonlarda tlkemizde kolay erisilebilir
bir ajandir. Klinik yaklasim, yasam kalitesi ve hastanede
gecirilen stre dikkate alinarak bireysellestirilmelidir.
Uluslararasi kilavuzlar klinik karar vermede &nemli rol
oynasa da, takip ve tedavi bireysel hasta 6zelliklerine gére
belirlenmelidir,
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adenokarsinom, pléredez
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INTRODUCTION

Malignant pleural effusions (MPE) are often indicative
of uncontrolled terminal-stage malignant disease.
Therefore, survival and quality of life after them are not
promising. One of the most common causes of exudative
effusions encountered in the clinic is malignant pleural
effusions. The presence of malignant pleural effusion
indicates advanced-stage disease. The mean survival after
diagnosing malignant pleural effusion is 3-12 months.
However, survival varies depending on the organ of origin
of the primary tumour, histological type and the stage of
the disease. Lung cancer has the shortest survival, while
ovarian cancer has the longest survival (1).

The most common findings in patients with malignant
pleural effusion are shortness of breath and cough.
These occur in more than 50% of patients. The severity
of dyspnea depends on the amount of effusion. Since
pleural metastasis is often an indicator of advanced
disease, patients may experience fatigue, loss of appetite,
and significant weight loss. Chest pain may occur due to
metastatic parietal pleura, ribs, or chest wall involvement.
Approximately 25% of patients are asymptomatic. In
physical examinations, decreased breath sounds due to
pleural effusion are frequently observed (2).

Chest X-ray indicates the amount and location of pleural
fluid and can be between 500 and 4000 millilitres of liquid.
While the fluid is below 500 ml in 10% of the cases, there
is massive pleural effusion in the other 10% (3). Thorax
computed tomography (CT) is required in malignant
pleural effusions. Computed tomography provides
information about whether the MPE is loculated, the
status of the primary disease, and the anatomy of other
organs within the thorax. Pleural thickening, atelectasis
in the parenchyma, solitary or multiple nodules, hilar
or mediastinal  lymphadenopathy, lymphangiitis
carcinomatosis, lytic or sclerotic lesions on the ribs,
and pericardial effusion can be observed (4). Positron
emission tomography (PET-CT) is frequently used to
detect metastatic findings in other organs (5).

Malignant pleural effusions are almost always exudate.
There is usually lymphocyte predominance. Protein
concentration is around 4 g/dl and can vary between
1.5 and 8.0 g/dl. Malignant effusions can be serous,
serosanginous or hemorrhagic. The average erythrocyte
count is around 40.000/mm3. An excessively hemorrhagic
(>100.000 mm3) effusion should be interpreted in favour
of malignancy (6).

Malignant pleural effusions are an indicator of poor
prognosis and are the second most common cause of
exudative pleural fluid encountered in clinical practice.
The aim of MPE management is palliation and relieving
symptoms. The treatment approach should remain
minimally invasive and avoid repetitive procedures as
much as possible. In case of recurrent fluids, repeated

thoracentesis, pleurodesis with tube thoracostomy,
pleurodesis with a permanent tunnelled catheter,
thoracoscopy and video-assisted thoracoscopic surgery
(VATS) may be preferred depending on the clinic. In
MPE, the recommended method is to choose talc as a
sclerosing agent and apply it with VATS (7). Within the
scope of this research, we aimed to elucidate whether fluid
biochemistry affected the development of recurrence
after bleomycin pleurodesis in patients diagnosed with
MPE by VATS pleural biopsy and fluid cytology.

MATERIAL AND METHOD

All procedures followed were in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional and national)
and with the Helsinki Declaration of 1975, as revised
in 2008. Ethics committee approval was granted from
our institution on 04/06/2024 with protocol number
2024-312, and informed consent was obtained from all
participants.

A total of 23 patients who were diagnosed with MPE as
a result of VATS pleural biopsy in our institution between
January 2018 and June 2023 and underwent pleurodesis
with bleomycin were enrolled in the study. Among 200
patients whose pleural effusion was determined to be
exudate by thoracentesis and who underwent VATS
biopsy between these dates, 23 patients who were
diagnosed with MPE due to primary lung carcinoma
and pleural metastasis and developed pleurodesis with
Bleomycin were included in the study (Figure 1, Figure
2). Recurrence was defined as the detection of pleural
effusion on the chest X-ray taken during the first-month
outpatient follow-up after the chest tube was removed
in patients who underwent pleurodesis with bleomycin,
specifically if the effusion was detected on the same side
(Figure 3).

Adenocarcinoma

Figure 1: (1)
Adenocarcinoma nodiile in the parietal pleura, (3) Adenocarcinoma in
the parietal pleura, (4) Adenocarcinoma sarcomatoid type in te parietal
pleura

in the parietal plavra , (2)
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Figure 3: (1) The pre-operative X-ray of a 74-year-old male adenocarcinoma patient, (2) The post-operative X-ray of a 74-year-old male
adenocarcinoma patient, (3) The pre-operative X-ray of a 75-year-old male renal cell carcinoma, (4) The post-operative X-ray of a 75-year-old male
renal cell carcinoma patient,
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Mesotheliomas and benign effusions were excluded
from the study. All patients had unilateral fluid. All
patients underwent thoracentesis before the operation.
VATS pleura biopsy pathologies, fluid cytology,
biochemistry results of fluids, and patient information
were examined retrospectively.

Statistical Analysis

Patient data collected within the scope of the study
were analysed with the IBM Statistical Package for
the Social Sciences (SPSS) for Windows 29.0 (IBM
Corp., Armonk, NY) package program. Frequency
and percentage for categorical data and mean and
standard deviation for continuous data were given as
descriptive values. For comparisons between groups,
the “Independent Sample T-test” was used for two
groups, and the “Pearson Chi-Square Test” was used
to compare categorical variables. Binary Logistic
Regression Analysis (BLRA) examined independent

risk factors. The results were considered statistically
significant when the p-value was less than 0.05.

RESULTS

Risk factors affecting recurrence were examined
with Binary Logistic Regression Analysis. When the
model was examined univariately, variables such as
age, thoracentesis (T)-LDH, T-Ph, T-Protein, T-Glucose,
T-Albumin, and number of days of follow-up with drains,
gender, localisation, and type of anaesthesia were not
found as statistical risk factors on recurrence (p>0.050).

The mean age of those with recurrence was 52.5, the
mean T-LDH value was 569.75 U/L, the mean T-PH value
was 7.5, the mean T-protein value was 4.53 g/dL, the
mean T-glucose value was 81 mg/dL, the mean T-albumin
value was 3.13 g/dL, and the mean number of days we
monitored with drains was found to be 10.5 (Table 1).

Table 1. Investigation of risk factors affecting recurrence by Binary Logistic Regression Analysis

Recurrent effusion Univariate
No Yes OR (95% CI) p-value
Age 62.68+12.72 52.5+6.25 0.897 (0.767-1.048) 0.172
T-LDH 879.11£919.78 569.75£137.11 0.999 (0.997-1.001) 0.514
T-PH 8+0.29 7.5+0.5 0.015 (0-3.46) 0.130
T-Protein 4.31+0.93 4.53+0.6 1.33(0.384-4.613) 0.653
T-Glucose 111.59+95.73 81+12.99 0.995 (0.978-1.011) 0.519
T-Albumin 2.71£0.82 3.13£0.32 2.055 (0.402-10.511) 0.387
Drain day 9.26+6.16 10.5+4.36 1.035 (0.87-1.232) 0.695
Gender
Male 12 (80) 3(20) 1.75(0.151-20.231) 0.654
Female 7(87.5) 1(12.5) Reference
Localization
Right 12(80) 3(20) 1.75(0.151-20.231) 0.654
Left 7(87.5) 1(12.5) Reference
Primary diagnosis
Pulmonary adenocarcinoma 6 (66.7) 3(33.3) -
Squamous cell lung cancer 1(100) 0(0) -
Small cell lung cancer 1(100) 0(0) —
Breast cancer 2(100) 0(0) =
Renal cell carcinoma 1(100) 0(0) —
Tubal serous carcinoma 0(0) 1(100) — -
None 8(100) 0(0) -
Adenocarcinoma 0(0) 1(100) -
Pre-operative diagnosis
Adenocarcinoma 6 (75) 2(25) -
Small cell lung cancer 1(100) 0(0) -
Malignity 1(100) 0(0)
Breast cancer 2(100) 0(0) =
Renal cell carcinoma 1(100) 0(0) —
Squamos cell lung cancer 1(100) 0(0) — -
Tubal serous carcinoma
None
Post-operative diagnosis
Adenocarcinoma 0(0) 1(100) - -
Adenocarcinoma metastasis 1(100) 0(0) —
Pulmonary adenocarcinoma 6 (75) 2 (25) —
Pulmonary adenocarcinoma infiltration 4 (80) 1(20) —
Squamos cell lung cancer 1(100) 0(0) -
Small cell lung cancer 4(100) 0(0) .
Breast cancer metastasis 1(100) 0(0) -
Metastasis 1(100) 0(0) o=
Renal cell carcinoma metastasis 1(100) 0(0) —
Pleurodesis
Bleomycine 19 (82.6) 4(17.4)
Anesthesia
General anesthesia 9(75) 3(25) 3.333(0.292-38.082) 0.333
Local anesthesia 10(90.9) 1(9.1) Reference
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The recurrence rate in men was 20% and 12.5% in
women. While the recurrence rate was 20% on the
right side and 12.5% on the left. The recurrence rate
in patients whose primary diagnosis was pulmonary
adenocarcinoma in 33.3% of the cases. The recurrence
rate in patients who underwent pleurodesis with
bleomycin was 17.4%. The recurrence rate was 25%
in those with general anesthesia (GA) as the type of
anesthesia applied. This rate was 9.1% in those with local
anesthesia (LA) (Table 1).

DISCUSSION

Medical thoracoscopy and video-assisted thoracoscopic
surgery enabled a large pleural surface area to be
evaluated and large tissue samples to be taken. In
addition to having high diagnostic value, they provide
the opportunity to perform diagnosis, drainage and
pleurodesis in a single procedure. Diagnostic success
in malignant pleural effusions with thoracoscopy is
over 90%, sensitivity is 100%, and operative mortality
is below 0.5% (8). VATS has increasingly replaced
thoracotomy. The effectiveness of VATS in the diagnosis
and management of malignant pleural effusions has
been emphasized once again in this study. The minimally
invasive nature of VATS, along with its advantages of
shortening hospital stay and reducing postoperative
pain, contributes to improving quality of life in the
treatment of malignant pleural effusions.

VATS biopsy and pleurodesis are typically performed
under general anesthesia using double-lumen
intubation. However, these procedures can also be
carried out with single-lumen intubation or under
sedation with local anesthesia, depending on the
patient’s condition and the surgeon’s preference (9).
In the study, we made the procedure more feasible
for patients by applying local anesthesia to those who
were not suitable for general anesthesia. As a result, the
recurrence rate of 25% in patients who received general
anesthesia suggests that local anesthesia should be
preferred as a less invasive option in the treatment of
MPE. According to the results of our study, we found that
local anesthesia can increase the success of pleurodesis
with a lower risk of complications. Therefore, this
information will be important in clinical practice.

In the multicenter Cancer and Leukemia Group B
(CALGB) study, VATS was 82% successful after 30 days
of follow-up in patients with over 90% lung expansion,
while the success rate of talc administered as a slurry
via tube remained at 67%. In addition to providing
tissue diagnosis, VATS increases success in sclerosis by
removing adhesions and loculations and visualising the
pleural surfaces (10). On the other hand, in the study
of Yim et al. (11), no significant difference was found
between the two techniques. Publications stating that

the patient’s manoeuvres/rotations (lateral decubitus,
prone, supine and reverse lateral decubitus positions)
to ensure a uniform distribution after talc is given in
the form of slurry do not change the result and are not
recommended (12).

Surgical options such as video-assisted thoracoscopic
partial pleurectomy were compared to ‘physician-
performed’ talc pleurodesis in the MesoVATS study
(n=175 mesothelioma patients). VATS was associated
with longer hospital stays, was more expensive and
associated with more complications without any
difference in fluid control or quality of life. There is
insufficient evidence as to whether surgical pleurodesis
or decortication is better than talc slurry pleurodesis,
and it suggests that, in selected patients considered fit
enough for both modalities and where accessibility is
not a barrier, both techniques should be discussed to
individualize treatment choice (13).

Although the exact mechanism of action is unknown,
chemical pleurodesis is understood to generate an
inflammatory reaction leading to fibrosis and symphysis
between the parietal and visceral pleural layers.
Elayouty et al. (14) mentioned in their comparative
study that bleomycin resulted in effective pleurodesis
in (89%). Mesothelial cells are the main structural axis
of pleurodesis. Another important factor involved in
angiogenesis is VEGF. This inflammatory mediator is
secreted by a wide range of cells in the pleural cavity,
including mesothelium, inflammatory and cancer cells
(15). Vascular endothelial growth factor is released
during inflammatory pleural processes. Higher VEGF
concentrations have been observed in complicated
pleural effusions and pleural empyema. Pleural
thickening, low pH and glucose levels correlate with
VEGF secretion into the pleural cavity (18). There is no
data on pH'’s influence on VEGF production (16). In our
study, the recurrence rate in patients who underwent
pleurodesis with bleomycin was found to be 17.4%,
which is consistent with the rates reported in the
literature and supports the efficacy of this agent.

Factors associated with decreased survival in patients
newly diagnosed with MPE include low pleural fluid
(PF) pH, low pleural fluid glucose, high pleural fluid
neutrophil count, elevated lactate dehydrogenase
(LDH), a high serum neutrophil-to-lymphocyte ratio,
primary malignant cell type, and poor performance
scores (therefore indicating worse functional status)
(17,18). Prognostic scores based on readily available
clinical testing can help guide clinical decisions
in the treatment of MPE. Both the LENT (lactate
dehydrogenase, ECOG, neutrophil-to-lymphocyte ratio,
and tumour type) and PROMISE scoring systems have
been validated as risk stratification scores to predict
survival and help guide clinicians in the care of patients
diagnosed with MPE (19,20).
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As reported previously, MPE with neutrophilic
inflammation (elevated neutrophil percent of cell count,
LDH, and total protein) found within the pleural space
may be associated with decreased survival after index
thoracentesis. In contrast, PF lymphocytosis is associated
with improved survival (21). Neither neutrophil nor
lymphocyte counts remained significantly associated
with survival in multivariate regression modelling. These
findings are consistent with studies evaluating the serum
neutrophil to lymphocyte ratio, in which patients with
MPE and a higher neutrophilic ratio had decreased survival
(22). Conversely, improvement in survival reported in MPE
patients with high PF lymphocyte count is thought to be
the exact mechanism behind the improvement in survival
in patients with elevated tumour-infiltrating lymphocytes
(23). In our study, age, thoracentesis (T)-LDH, T-Ph,
T-Protein, T-Glucose, T-Albumin, and number of days of
follow-up with drains, gender, localisation, and type of
anaesthesia were not found as statistical risk factors on
recurrence.

One of the limitations of this study is the relatively small
sample size. Additionally, the lack of long-term outcome
evaluation has resulted in a gap in data regarding the
quality of life of patients following pleurodesis. In future
studies, larger sample sizes and long-term outcome
assessments will contribute to determining the best
approach for the treatment of malignant pleural effusion.

In conclusion, VATS and bleomycin pleurodesis are
proven, reliable, and accessible methods in the treatment
of malignant pleural effusion. However, treatment should
be tailored to each patient, taking into account factors
such as quality of life and length of hospital stay. Our
study emphasizes the need for patient-specific decisions
in determining the methods to be used in MPE treatment.

CONCLUSION

This study highlights the effectiveness of VATS and
bleomycin pleurodesis in the management of malignant
pleural effusion (MPE). Our findings demonstrate that
these methods are reliable, with low recurrence rates,
especially when local anesthesia is used as a less invasive
alternative for patients unsuitable for general anesthesia.
The results also suggest that tailoring treatment plans
to individual patient needs, with a focus on improving
quality of life and reducing hospital stay, is essential.
Future studies with larger sample sizes and long-term
follow-up are necessary to further refine treatment
strategies and optimize outcomes in MPE management.
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' ABSTRACT |

0z

Aim: Detecting the agent group in sepsis patients with culture
positivity is crucial in determining our treatment scheme. We
aimed to evaluate the diagnostic accuracy of procalcitonin
(PCT) levels in distinguishing between different pathogen
groups in sepsis patients with proven bacteremia.

Material and Method: Records of patients hospitalized in
ICU were retrospectively investigated over 28 months were
confirmed microbiologically
to have a positive blood culture result. The patients were

retrospectively investigated
evaluated in two groups regarding gram-negative (GN) and
gram-positive bacteria based on the findings of blood culture
and Gram staining. Age, gender, APACHE Il score, hospital stay,
mortality, and laboratory parameters were compared in both
groups. Of 894 patients followed up in ICU during 28 months,
56 sepsis patients confirmed microbiologically to have blood
culture positivity were included.

Results: While GN bacteria grew in the blood cultures of 26
(46.4%) patients, 30 (53.6%) patients were found to have GP
bacteria. The level of PCT was significantly higher in the GN
group, compared to that of the GP group (p=0.003). There
were no significant differences in CRP values and APACHE II
scores between the GN and GP groups (p=0.147 and p=0.633,
respectively). Additionally, no statistically significant difference
was determined between the GN and GP groups regarding the
mortality rate (p=0.712). Leukocyte, neutrophil, lymphocyte,
platelet, and albumin values of both groups were also similar.

Conclusion: PCT was found to be a useful marker in predicting
the pathogen groups in early treatment management of
patients diagnosed with sepsis.

Keywords: C-reactive protein, Gram-positive bacteria, Gram-
negative bacteria, procalcitonin, sepsis

Amag: Sepsis, yogun bakim Unitelerindeki hastalarda morbidite
ve mortalitenin en 6énemli nedenlerindendir. Kiltdr pozitifligi
saptanan sepsis hastalarinda etken grubunu belirlemek tedavi
semamizi  belirlemede 6nemlidir. Calismamizda bakteriyemi
kanitlanmis sepsis tanisi alan hastalarda prokalsitonin (PCT)
seviyesinin farkli patojen gruplariniayirmada tanisal dogrulugunun

degerlendiriimesi amaglanmistir.

Gereg ve Yontem: Yogun bakim tnitesinde (YBU) yatan hastalarin
kayrtlan 28 aylik surecte retrospektif olarak incelendi. Sepsis
tanisi alan, mikrobiyolojik olarak (pozitif kan kiltirl sonuglar)
dogrulanan tim hastalar dahil edildi. Hastalar kan kulttra ve Gram
boyama sonuglarina gére Gram negatif (GN) grup ve Gram pozitif
(GP) grup olmak Uzere iki grupta degerlendirildi. Bu iki grupta
yas, cinsiyet, APACHE Il skoru, hastanede kalis stiresi, mortalite ve

laboratuvar parametleri karsilastirildi.

Bulgular: Hastalarin 26 (%46,4)'sinin kan kultdriinde GN, 30
(%53,6) unun kan kiltdrinde GP bakteri saptandi. PCT diizeyi GN
grubunda GP grubuna gore anlamli derecede yiksekti (p=0,003).
GN ve GP gruplari arasinda CRP degerleri ve APACHE Il skorlari
acisindan anlamli fark yoktu (sirasiyla p=0,147 ve p=0,633). Ayrica
GN ve GP gruplar arasinda mortalite agisindan istatistiksel olarak
anlamli fark saptanmadi (p=0,712). Her iki grubun I6kosit, nétrofil,
lenfosit, trombosit ve albimin degerleri de benzerdi.

Sonug: Sepsis tanisi alan hastalarda erken tedavi yonetiminde,

patojen gruplarinin tahmin edilebilmesinde prokalsitoninin
faydali bir belirte¢ oldugu saptandi.

Anahtar Kelimeler: C-reaktif protein, Gram-pozitif bakteri, Gram-

negatif bakteri, prokalsitonin, sepsis

Corresponding Author: Esma Eroglu

Address: Konya Meram State Hospital, Department of Infectious
Diseases and Clinical Microbiology, Meram/Konya Turkey
E-mail: esmagulesen@hotmail.com

Basvuru Tarihi/Received: 05.07.2024
Kabul Tarihi/Accepted: 23.10.2024



https://orcid.org/0000-0001-6175-4744
https://orcid.org/0000-0002-0181-6023
https://orcid.org/0000-0002-2151-9835
mailto:esmagulesen@hotmail.com
https://www.doi.org/10.5281/zenodo.14032461

Chron Precis Med Res 2024; 5(3): 114-118

Tomruk et al.

INTRODUCTION

Sepsis is among the most important causes of morbidity
and mortality in patients admitted to intensive care units
(ICU). The rates of mortality can be seen at a rate of 30%
in sepsis patients and 50% in septic shock patients (1). It
is important to choose appropriate antibiotic therapy
and predict the causative pathogen in sepsis in terms of
survival (2). It is critical to identify the causative pathogen
in blood culture; however, bacteremia is confirmed in
only 30% of the patients diagnosed with sepsis (3). When
evaluated in terms of Gram-negative (GN) and Gram-
positive (GP) bacteria, there are significant differences
between the types of sepsis. Such differences arise from
the wall structure of the cells of microorganisms (4). While
procalcitonin (PCT) is detected at normal levels in patient
groups with no infection, PCT appears to be quite reliable,
compared to most biomarkers in patients with suspected
bacterial infection (5). When the clinical status of the
patient suggests the suspicion of sepsis, PCT is a rapid and
inexpensive biomarker that can provide insight into the
causative pathogen group in indicating the presence of
bacteremia. PCT is also significantly elevated in patients
with GN bacteremia, demonstrating that PCT can be used
to distinguish GN sepsis from GP sepsis (6-8). Therefore,
in our study, it was aimed to evaluate the diagnostic
accuracy of the PCT level in distinguishing between
different pathogen groups in patients diagnosed with
sepsis with proven bacteremia.

MATERIAL AND METHOD

Approval was obtained from the local ethics committee
of the Faculty of Medicine at Karatay University (Reg.
number: 2024/006 and date: 7% June 2024) for our
study. The study was conducted in accordance with
the principles stated in the Declaration of Helsinki.
The medical records of the patients (>18 years of age)
hospitalized in the ICU of Meram State Hospital in Konya
for 28 months between January 2022 and May 2024 were
retrospectively examined. All patients diagnosed with
sepsis whose blood culture results were microbiologically
confirmed to be positive were included in the study.
Coagulase-negative  staphylococci,  Corynebacterium
spp., and other skin flora components were considered
contaminants when grown in a single bottle. Skin flora
pathogens were considered causative pathogens if they
grew in blood cultures taken from two different sites.
Depending on the pathogen identified in the blood,
bacteremia was classified as GP or GN sourced. PCT is
examined on every patient with suspected sepsis in the
ICU. Non-infectious causes considered to affect the PCT
level, such as trauma, surgery, burns, or advanced renal
failure, were ruled out from the study. The patients were
evaluated in two groups, the GN and GP groups, based
on the findings of blood culture and Gram staining. Age,
gender, APACHE Il score, hospital stay, mortality, and

such laboratory parameters as leukocyte, neutrophil,
lymphocyte, platelet, PCT, C-reactive protein (CRP), and
albumin were recorded in the two groups. In the patients
developing sepsis more than once, the first attack of
sepsis was recorded. In each patient, the mortality rates
within the first 28 days were also recorded. Blood cultures
were analyzed using the BACTEC 9240 fully automatic
blood culture device (Becton Dickinson, Diagnostic
Device System, Spark, USA). The colonies of isolated
bacteria were identified through the VITEK 2 Compact®
system (BioMérieux, France).

Statistical analysis

Statistical analyses of the study findings were evaluated
with the Statistical Package for the Social Sciences
software for Windows, version 24.0 (SPSS Inc., Chicago,
IL, USA). While the nominal data were described as
ratios and percentages, mean and standard deviation
(+, SD) were used to describe continuous numerical
data. Additionally, median and interquartile ranges were
used to describe non-normally distributed continuous
numerical data. The presence of normal distribution was
evaluated using statistical tests and graphical methods.
While the Pearson chi-square test was used to compare
the categorical data, the Mann-Witney U test was utilized
to compare non-normally distributed numerical data in
pairs, and the student’s t-test was used in independent
groups to compare normally distributed continuous
numerical variables. In evaluating the ability of laboratory
tests to predict that the sepsis-causing bacterium is a GN
bacterium and to predict death, the receiver-operating
characteristic (ROC) analysis was applied. A value of p
<0.05 was accepted to be statistically significant.

RESULTS

During the study for 28 months, a total of 894 patients
were followed up in the ICU. Among 894 patients
followed up in ICU, 63 diagnosed with sepsis and
confirmed microbiologically to have blood culture
positivity were included in the study. Of 63 patients
included, two patients seen multiple microorganisms in
their blood culture, two diagnosed with chronic kidney
failure (CKD), and three where skin flora was detected in
their blood culture were determined and excluded from
the study. Therefore, a total of 56 patients were included
in the study. Of 56 patients, 48.2% (n=27) and 51.8%
(n=29) were female and male, respectively. The age of
the patients also ranged between 35-97 years (average
age, 75.45+11.7 years). Twenty-six (46.4%) patients were
found to have GN bacteria in the blood cultures while
30 (53.6%) had GP bacteria in their blood cultures. The
level of PCT was significantly higher in the GN group than
that in the GP group (p=0.003). Even so, no significant
difference was found between the GP and GN groups
in terms of the CRP value (p=0.147). There was also no
significant difference between the APACHE Il scores of
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the GN and GP groups (p=0.633). Given the mortality
rate, no statistically significant difference was determined
between the GN and GP groups (p=0.712). The values of
leukocyte, neutrophil, lymphocyte, platelet, and albumin
were similar in both groups (Table 1).

Table 1. Data for the groups with gram-positive and gram-

negative sepsis

Gram (-) Gram (+)

Median (Q1-Q3) Median (Q1-Q3)
Gender (M/F), n (%) 11(42.3)/15(57.7)  12(40)/18 (60) °0.186
Age (years), mean=SD 79+13 74.5+22 €0.464
Leukocyte x10°/L 11920+13383 13593+8440  <0.755
Neutrophil x10°/L 863011798 11300+£8475  0.588
Lymphocyte x10°%/L 850+1150 965+1175 S
Platelet x10%/L 186+163 187+123 €0.475
Albumin 23.8%5.5 25.35+6.5 <0.224
PCT (ng/mL) 4.83+15.76 1.25+£2.53 €0.031*
CRP (mg/L) 126.5+120.5 158.5+113.9  °0.633
Apache Il score 28+7 28+9 0.147
Hospital stay (days) 46+76 24+37 €0.57
Mortality, n (%) 17 (65.4) 21 (70.0) °0.712
?Pearson chi-square test, *Student’s t-test, ‘Mann-Whitney U test, *p <0.05; p <0.001. Q1: First|
quartile, 25" percentile, Q3: Third quartile, 75" percentile, CRP: C-reactive protein, F: Female,
M: Male, PCT: Prokalsitonin

The sensitivity and specificity values were evaluated for
PCT at different cut-off levels in distinguishing the cases
with the GN and GP origins. The threshold value for PCT
was determined as 2.5, with a sensitivity of 61.5% and a
specificity of 76.7%. The area under the ROC curve (AUQ)
for the PCT value was calculated as 0.66 [95% confidence
interval (Cl): 0.520-0.816, p<0.001] (Figure 1), and the AUC
obtained for the PCT value was found to be significant.
Even so, the AUC for the CRP value was calculated as 0.629
(95% Cl: 0.481-0.776, p=0.099) (Figure 2). It was determined
that the AUC obtained for the CRP value was not significant.
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Figure 1. ROC curve for procalcitonin values
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Figure 2. ROC curve for CRP values

DISCUSSION

Early diagnosis is important since sepsis still causes
on high morbidity and mortality in ICUs. Among
the main pathogens leading to sepsis are bacteria,
and there are different mechanisms in the sepsis
pathogenesis of GN and GP bacteria. The response
given by the host to GN and GP bacteria stems from
the structural differences of the pathogens (9). PCT
is more significant than other biomarkers of sepsis
in predicting whether systemic inflammation is of
infectious origin and in evaluating the response
to the treatment (10). The inflammatory response
has been reported to develop more in the group of
patients developing GN sepsis and the issue has been
associated with high PCT values (11). In the present
study, we evaluated the role of sepsis biomarkers in
distinguishing between GN and GP bacterial growths
in those diagnosed with sepsis and detected that
the PCT value plays a crucial role in differentiating
between GN sepsis and GP sepsis.

In our study, the sensitivity and specificity values
were calculated at different cut-off levels for PCT
in distinguishing between the patients with GN
and GP bacterial sepsis. The PCT value was found
to be higher in those with GN sepsis [4.8 ng/mL,
interquartile range (IQR): 15.76] than in those having
GP sepsis (1.25 ng/mL, IQR: 2.53). The threshold
value for PCT was determined as 2.5 ng/mL, with a
sensitivity of 61.5% and a specificity of 76.7%. The
AUC value for PCT was also calculated as 0.66 (95%
Cl: 0.520-0.816). Positive predictive value (PPV) and
negative predictive value (NPV) were found to be
69.5 and 69.70%, respectively.
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In the current study where a total of 1.949 samples
obtained from those with suspected bloodstream
infections were examined, the median PCT values in
bacteremia of GN (13.8 ng/mL, IQR: 3.4-44.1) were
determined to be higher, compared to the infections
GP (2.1 ng/mL, IQR: 0.6-7.6). In the ROC analysis, for a
threshold value of 10.8 ng/mL, AUC for PCT in the GN
and GP groups was detected to be 0.765 (95% Cl: 0.725-
0.805) (12).

According to blood culture classifications consisting of a
total of 262 cases, the PCT value was found to be higher
in the GN sepsis group (26.7 ng/mL, 0.09-188.3) than in
the GP bacteria sepsis group (0.84 ng/mL, 0.05-18.79).
The threshold value of 3.39 ng/mL for PCT, sensitivity of
80% in identifying GN bacteremia, specificity of 71%, PPV
of 35%, NPV of 91%, and 0.73 of AUC were calculated.
In 122 cases with blood culture positivity, however, the
threshold value of 6.47 ng/mL for PCT, sensitivity of 74%
in identifying GN bacteremia, specificity of 81%, NPV of
75%, PPV of 82% and AUC of 0.81 were calculated (13).

In 124 sepsis cases, the threshold value for PCT in
differentiating between the cases caused by GN and GP
bacteria was determined as 1.3, with a sensitivity and
specificity of 70.83% and 84.21%, respectively. The AUC
for the PCT value was calculated as 0.80 (95% Cl: 0.722-
0.887) (14).

In another study including 501 cases and carried out in
our country, in which the GN and GP bacteria groups
were distinguished, the sensitivity and specificity were
calculated at different threshold values for PCT and
CRP. In the study, while the optimal threshold value for
PCT was found as 1.45 ng/mL, sensitivity as 75%, and
specificity as 53%, the AUC was also determined as 0.675
(95% Cl: 0.623-0.726) (15).

In another study where 147 patients were evaluated, the
PCT value was found to be significantly higher in those in
the GP sepsis group, compared to the GN sepsis group;
however, no significant increase was detected in the CRP
value. In the study, the values of AUC for PCT and AUC
for CRP were found as 0.73 (95% Cl: 0.65-0.81) and 0.52
(95% Cl: 0.43-0.62) respectively, and these findings were
different from those in our study; additionally, the serum
PCT value was also found to be significantly higher
in the GP sepsis group in the study, and no significant
difference was found in CRP levels (16).

In the study conducted by Alici et al. in our country, the
median values of CRP in GN and GP sepsis groups were
determined as 167.72 mg/L (94.37-265.81), 145.49 mg/L
(81.31-235.23) respectively, and the values were seen to
be statistically similar in the GN-GP groups (p=0.73) (15).

In addition to some studies investigating serum PCT
levels, there are also others reporting that CRP levels
were significantly higher in GN sepsis groups (17,18).In a
study, while the PCT values were calculated significantly

higher, the values of platelets were reported to be lower
in the GN sepsis group, compared to the GP sepsis
group (19). In our study, low platelet value was observed
to be associated with mortality in sepsis. In a meta-
analysis where 45 studies were examined, the levels
of CRP, PCT, and TNF-a were found to be higher in the
GN sepsis group than those in the GP sepsis group. In
our study, while the levels of PCT were observed to be
significantly beneficial in the early diagnosis in the GN
sepsis group, CRP levels were not helpful in the early
diagnosis in the GN sepsis group. In the same study
reporting similar findings to those in our study, the
researchers stated no significant difference in leukocyte,
platelet count, and length of stay in ICU in the GN sepsis
group (20). However, it was observed that long hospital
stay was associated with higher mortality within all
sepsis group patients in our study. In the same meta-
analysis, the difference between the GN and GP sepsis
groups regarding the APACHE Il score was seen not to be
significant, similar to our study findings (20).

In our study, while only microbiologically proven cases
of sepsis were included, the clinical cases of sepsis were
not included, and the retrospective design is among the
limitations of our study.

CONCLUSION

PCT was found to be significantly higher in sepsis
caused by GN bacteria than in sepsis caused by GP
bacteria. PCT was also detected to be a useful marker in
predicting pathogen groups in the early management
of patients diagnosed with sepsis. However, there was
no significant difference between GN and GP groups in
terms of the values of hospitalization time, APACHE Il
score, leukocyte, neutrophil, lymphocyte, platelet, and
albumin.
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The Effect of Sonographic Head Circumference on Delivery

Mode and Perineal Laceration

Ultrasonografik Bas Cevresinin Dogum Sekli ve Perine Yirtigi Uzerine Etkisi
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Aim: The present study aimed to determine the role of head
circumference for delivery mode and perineal laceration both
in primiparous and multiparous patients and compare this role
with estimated fetal weight.

Material and Method: A total of 866 patients, who delivered
in our clinic were divided into two groups: vaginal delivery
(n=604) and cesarean section (n=262). Demographic
characteristics, sonographic head circumference, estimated
fetal weight, birth week and weight, presence of severe
perineal laceration, gender, neoatal head circumference, Apgar
scores were compared between groups.

Results: The median head circumference was 339 (302-384)
milimeter in vaginal delivery and 347 (314-384) milimeter in
cesarean section (p<0.001). Sonographic head circumference
was positively correlated with estimated fetal weight
(r=0.561,p<0.001), birth weight (r=0.446,p<0.001) and neonatal
head circumference (r=0.396,p<0.001). Head circumference
>35.4 predicted cesarean section with 36.3% sensitivity and
84.8% specificity (AUC=0.637,p<0.001) and >35.2 predicted
perineal laceration with 78.6% sensitivity and 85.4% specificity
(AUC=0.853,p<0.001). Head circumference was superior
for cesarean section as compared to estimated fetal weight
(p=0.003) whereas no difference was found for perineal
laceration (p=0.64).Head circumference >34.9 predicted
cesarean section with 60% sensitivity and 73.8% specificity
(AUC=0.692,p<0.001) in primiparous while >35.4 predicted
cesarean section with 34.3% sensitivity and 84.5% specificity in
multiparous women (AUC=0.624,p<0.001).

Conclusion: Considering large head circumference was
more strongly associated with cesarean delivery and perineal
lacerations than estimated fetal weight, we suggest that
measuring head circumference would be an appropriate
approach for determining delivery mode and complications.

Keywords: Cesarean section, estimated fetal weight, head
circumference, perineal tear, vaginal delivery

Amag: Bu calismanin amaci, hem primipar hem de multipar
hastalarda bas ¢evresinin dogum sekli ve perine yirtigi Gzerindeki
roliny belirlemek ve bu rolt tahmini fetal agirlikla karsilastirmaktir.

Gereg ve Yontem: Klinigimizde dogum yapan toplam 866 hasta
iki gruba ayrildi: vajinal dogum (n=604) ve sezaryen (n=262).
Demografik ozellikler, ultrasonografik bas cevresi, tahmini fetal
agirhk, dogum haftasi ve agirhdi, siddetli perine yirud varhgs,
cinsiyet, neonatal bas cevresi, Apgar skorlari gruplar arasinda
karsilastiridi.

Sonuglar: Ortanca Bas cevresi vajinal dogum grubunda 339 (302-
384) milimetre ve sezaryen dogumda 347 (314-384) milimetre idi
(p<0,001). Ultrasonografik bas cevresi, tahminifetal agirlik (r=0,561,
p<0,001), dogum adirhgr (r=0,446, p<0,001) ve yenidodan bas
cevresi (r=0,396, p<0,001) ile pozitif korelasyon gosterdi. Bas
cevresinin >354 olmasi sezaryen dogumu %36,3 duyarlilik ve
%84,8 ozglltkle (AUC=0,637, p<0,001) ve >35,2 olmasi perine
yirtigr %78,6 duyarlilik ve %85,4 6zgulltkle (AUC=0,853, p<0,001)
ongordi. Bas cevresi sezaryen icin tahmini fetal agirliga gore daha
Ustindu (p=0,003) ancak perineal laserasyon icin fark bulunamadi
(p=0,64). Bas cevresi >34,9 primipar kadinlarda %60 duyarllik ve
%73,8 6zgullikle sezaryen dogumu tahmin ederken (AUC=0,692,
p<0,001) >354 multipar kadinlarda %34,3 duyarlilk ve %84,5
ozgulltkle sezaryen dogumu tahmin etti (AUC=0,624, p<0,001).

Sonug: BUyldk bas cevresinin sezaryen dogum ve perineal
laserasyonlarla tahmini fetal agirliga gére daha glglu bir sekilde
iliskili oldugu ddstnuldigunde, bas cevresinin 6lcilmesinin
dogum seklini ve komplikasyonlari belirlemek icin uygun bir
yaklagim olabilir

Anahtar Kelimeler: Sezaryen, tahmini fetal agirlik, bas cevresi,
perine yirtig, vajinal dogum
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INTRODUCTION

Cesarean section is the most common surgical procedure
performed in obstetric practice. Although it is life-
saving in some circumstances, like other surgeries, it
has some complications. Perioperative complications
such as aspiration, adjacent organ injury, hemorrhage,
wound infections and future complications such as
placenta accreata spectrum and pelvic adhesions are
some of associated perinatal morbidities (1,2). There
is an increasing trend to find preventive strategies all
around the world to reduce cesarean section rates. On the
other hand, pelvic lacerations, operative births, shoulder
dystosia and asphyxia are some of the complications of
vaginal birth (3,4). Thus, obstetricians are torn between
the pressure to reduce the cesarean section rate on the
one hand, and the desire to ensure perinatal well-being
on the other. Therefore, it is crucial to give appropriate
caesarean section decision is of vital importance.

Considering that the harmony between the passage
and the passenger has a critical role for vaginal birth, the
role of anthropometric measurements were started to
be investigated (5). Fetal weight estimation has shown
to be a gold standard approach to decide delivery
mode for many years (6). Recent studies have focused
especially on the fetal head (7). These studies claimed
that head circumference has been a good predictor for
operative deliveries, cesarean section, perineal laceration
and is better than the birth weight for adverse obstetric
outcomes (6,8-10). Other studies defined an equal role for
head circumference and estimated fetal weight (5,8,11).
Similar to the confliction in the comparative role of two
parameters, there is no clear results for the correlation
with neonatal features and the cut-off levels predicting
these outcomes. Then, the researchers made an effort to
determine cut-off levels for head circumference to predict
operative deliveries and cesarean section. But, there was
a conflicting results about this issue and the studies were
lack of the categorization for parity (5,6,12).

Here, we aimed to determine the correlation between
sonographic head circumference, neonatal head
circumference and birth weight. Secondary aim was
to determine the predictive role of sonographic head
circumference for delivery mode and severe perineal
laceration in vaginal birth. Additionally, the predictive role
of sonographic head circumference was determined for
primiparous and multiparous patients and aimed to be
compared with estimated fetal weight.

MATERIAL AND METHOD

The present study was designed as a retrospective case
control study. It was performed at University of Health
Sciences, Bursa Yuksek Ihtisas Research and Training
Hospital, Department of Obstetrics and Gynecology
between April 2018 and September 2019. The local ethics

committee approved the study (2011-KAEK-25 2019/10-
17) and also it was in accordance with Helsinki declaration.
For using medical records of study participants, written
informed consent was taken from all patients.

Study Population

A total of 866 patients, who delivered in our clinic were
admitted to the study. The participants were divided into
two groups: vaginal delivery (n=604) and cesarean section
(n=262) groups. The inclusion criteria were as follows:
having term (37 to 42 weeks of gestation), viable, singleton
pregnancy with vertex presentation, being 18 to 45 years
old, having available perinatal records and sonographic
measurements within 1 week of delivery. Exclusion
criteria of the study consists of having fetal anomaly,
preterm births, multiple pregnancy, previous uterine
surgery, conditions leading to fetal growth restriction,
malpresentations and elective cesarean section patients.

Demographic characteristics such as age, gravida, parity,
height, weight, body mass index, sonographic head
circumference and estimated fetal weight, birth week
and mode, presence of severe perineal laceration (stage
3 and 4), birth weight, gender, head circumference of
the baby, Apgar scores of neonates were recorded from
hospital medical records.

In sonographic evaluation, we routinely use Hadlock
formula for estimated fetal weight which use the
biparietal diameter, head circumference, abdominal
circumference and femur length for calculation.
Biparietal diameter refers the measurement between
outer and inner borders at the level of cavum septum
pellucidum while head circumference presents elipsed-
shape perimeter around fetal kranium. Perimeter of the
fetal abdomen at the level of umbilical vein is defined
as abdominal circumference. Fetal femur length refers
to the distance between the diaphysis of femoral bones
(13,14). Additionally, neonatal birth weight and head
circumference are measured by widwifes in delivery
room. Neonatal head circumference presents the
maximal horizontal plane above eyebrows, ears and two
occipital prominenses (15).

Statistical Analysis

The normality of variables were tested with Shapiro
Wilk test. The Student t-test was used to compare
normally distributed continuous variables whereas
Mann Whitney-U test was performed for non-normally
distributed variables. Categorical variables were
compared with Chi-square or Fisher’s Exact test.
Data were presented as meanzstandard deviation or
median (minimum-maximum) values for continuous
variables and frequency (percentages) for categorical
variables. Spearman correlation coefficient was applied
to assess the relationship between sonographic head
circumference, estimated fetal weight, birth weight
and neonatal head circumference. The predictive role
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of sonographic head circumference and estimated fetal
weight for delivery mode was assessed by ROC analysis.
SPSS version 22.0 and MedCalc 18 programs were used
for statistical analysis. An alfa value <0.05 was considered
as statistically significant.

RESULTS

The demographic, sonographic and perinatal features
of patients were presented in Table 1. There was no
significant difference between vaginal delivery and
cesarean section groups in terms of body mass index,
parity, birth week, Apgar fifth minutes scores and
neonatal intensive care unit admission rates. Statistically
significant difference was present in according to
age, sonographic head circumference, estimated fetal
weight, neonatal head circumference, birth weight, fetal
gender and first minutes Apgar scores.

The box-plot graph showing the distribution of
head circumference and estimated fetal weight was
presented in Figure 1. The median head circumference
was 339 (302-384) milimeter in vaginal delivery group
and 347 (314-384) milimeter in cesarean section group
which was statistically significant. Similarly, estimated
fetal weight, neonatal head circumference and birth
weight were smaller in vaginal delivery group.

Spearman correlation coefficient was applied to
assess the relationship between sonographic head
circumference, estimated fetal weight, birth weight and
neonatal head circumference. The correlation analysis
was demonstrated in Table 2. Sonographic head
circumference was found to be positively correlated with
estimated fetal weight (r=0.561, p<0.001), birth weight
(r=0.446, p<0.001) and neonatal head circumference
(r=0.396, p<0.001).

Table 1. The demographic, sonographic and perinatal features of patients

Vaginal delivery (n=604) Cesarean section (n=262) p

Age (years) 22 (18-42) 24 (18-42) <0.001
Body mass index (kg/m2) 27 (21-37) 27 (23-36) 0.051
Parity (n,%)

Primiparous 145 (24%) 55 (21%) 0.334

Multiparous 459 (75%) 207 (79%)
Head circumference (mm) 339 (302-384) 347 (314-384) <0.001
Estimated fetal weight (gram) 3156 (2001-4079) 3263 (2208-4439) 0.002
Neonatal head circumference (mm) 34 (32-38) 34 (32-39) 0.018
Birth week (week) 39 (37-41) 39 (37-41) 0.674
Birth weight (gram) 3154.64 +397.2 3239.05 +£470.39 0.011
Fetal gender (n,%)

Female 314 (52%) 116 (44.3%) 0.037

Male 290 (48%) 146 (55.7%)
Apgar first minutes score 9 (2-9) 9(1-9) 0.046
Apgar fifth minutes score 10 (6-10) 10 (4-10) 0.064
NICU requirement (n,%) 25 (4.1%) 19 (7.3%) 0.081

NICU: neonatal intensive care unit
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Figure 1. The box-plot graphs showing the distribution of head circumference (left) and estimated fetal weight (right)
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Table 2. The correlation analysis for sonographic head circumference, estimated fetal weight, birth weight and neonatal head

circumference

Correlations
Head Circumference Estimated fetal weight Birth weight Neanatal head Circumference
Spearman’s rho

Head circumference

Correlation coefficient 1000 561%* A46%* .369%*

Sig. (2-tailed) . .000 .000 .000

N 866 866 866
Estimated fetal weight

Correlation coefficient 561%* 1.000 524** .344**

Sig. (2-tailed) .000 .000 .000

N 866 866 866
Birth weight

Correlation coefficient A466** .524%* 1.000 597%*

Sig. (2-tailed) .000 .000 . .000

N 866 866 866
Neanatal head circumference

Correlation coefficient .369** .344** 597** 1.000

Sig. (2-tailed) .000 .000 .000 .

N 866 866 866

**: Correlation is significant at the 0.01 level (2-tailed)

Severe perineal laceration was detected in 14
patients (2.3%) in vaginal delivery group. The
predictive role of sonographic head circumference
and estimated fetal weight for delivery mode and
perineal laceration was assessed by ROC analysis and
demonstrated in Figure 2.

Sonographic head circumference >35.4 centimeter
was found to predict cesarean section with 36.3%
sensitivity and 84.8% specificity (AUC=0.637, p<0.001).
Also, sonographic head circumference >35.2 centimeter
was found to predict perineal laceration with 78.6%
sensitivity and 85.4% specificity (AUC=0.853, p<0.001).

The comparison of the predictive role of sonographic head
circumference and estimated fetal weight for delivery
mode and perineal laceration was shown in Figure 3.

Head circumference was found to be superior for
cesarean section as compared to estimated fetal weight
(p=0.003) whereas no difference was found between
head circumference and estimated fetal weight for
perineal laceration (p=0.64).

The predictive role of sonographic head circumference
for delivery mode in primiparous and multiparous
patients were presented in Figure 4. Sonographic
head circumference was found to predict cesarean
section with a cut-off value 34.9 centimeter, 60%
sensitivity and 73.8% specificity (AUC=0.692, p<0.001)
in primiparous women while a cut-off value 35.4
centimeter predicted cesarean section with 34.3%
sensitivity and 84.5% specificity in multiparous women
(AUC=0.624, p<0.001).

head_circumference

AUC = 0,837
P=0.001

Ssensiivity

SV FSUSSF ST AT WSS S WSS Wi S
0 20 40 50 80 100

100-Specificity

head_circumference

AUC = 0,853
P =< 0,001

Sensitivity

1 I I 1
0 60 0 100
100-S pacificity

Figure 2. The ROC analysis of sonographic head circumference for delivery mode (left) and perineal laceration (right)
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Figure 3. The comparative ROC analysis of sonographic head circumference and estimated fetal weight for delivery mode (left) and perineal
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Figure 4. The predictive role of sonographic head circumference for delivery mode in primiparous (left) and multiparous (right) patients

DISCUSSION

Influence of fetal anthropometric measurements
has been studied in previous studies. Estimated fetal
weight which is the determinator of fetal macrosomia
has been claimed to be a good predictor for adverse
perinatal outcomes and obstructed labor (16-18).
Similar to increased estimated fetal weight, large head
circumference was found to be related to the increased
rates of unplanned cesarean section, operative delivery,
prolonged second stage, neonatal asphyxia and perineal
lacerations (12). In 2015, Lipschuetz et al. demonstrated
that large head circumference is associated with nearly
2.13 fold increased risk for operative delivery and 2.58
fold increased risk for unplanned cesarean section.
This risk was more prominent in primiparae patients.

Moreover, infants who have large head circumference
and normal birth weight were more prone to cesarean
section and instrumental delivery as compared to
infants with normal head circumference and normal
birth weight. Interestingly, infants with normal head
circumference and high birth weight combination was
not associated with cesarean section. In this study, large
head circumference was defined as being above 95th
persentile and no cut-off was determined (19). Similarly,
Passerini et al. showed that large head circumference is
associated with increased risk of instrumental delivery
and cesarean section independent of fetal real weight
(12). In another study, head circumference was related
to the unplanned cesarean section independent from
maternal height and epidural analgesia (20). In the
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literature, a few studies are present comparing the role
of estimated fetal weight and head circumference in
predicting delivery mode. In our study, similar to study of
Lipschuetz et al, we found that head circumference was
superior for cesarean section as compared to estimated
fetal weight. In contrast, other studies claimed that
estimated birth weight and head circumference have an
equal role for successful vaginal delivery (8,11,19).

The cut-off value of head circumference for adverse
perinatal outcomes is controversial. Lipschuetz et
al. reported that sonographic head circumference
>35 centimeter is an independent risk factor for
cesarean section. Furthermore, head circumference
>35 centimeter combined with estimated fetal weight
greater than 3900 gram increases the risk of prolonged
second stage (5). Kennelly et al. claimed that head
circumference >37 centimeter is associated with
prolonged labor (8). For the same cut-off values, Ayinde
and Mujugira reported elevated risk for cesarean
section and instrumental delivery (21,22). In a study of
Elvander et al, increased instrumental delivery rate was
reported in a group with head circumference between
38-41 centimeter as compared to 35 centimeter group
(23). Passerini et al. presented 63.6% sensitivity and
47.7% specificity for a cut-off value of 35 centimeter,
37.3% sensitivity and 81% specificity for a cut-off value
of 36 centimeter and 11.6% sensitivity and 95.3%
specificity for a cut-off value of 37 centimeter (12).
In a study of Rabei et al, head circumference >36.8
centimeter was associated with an increased risk
of instrumental delivery with 44.7% sensitivity and
91.9% specificity (6). In our study, sonographic head
circumference >35.4 centimeter was found to predict
cesarean section with 36.3% sensitivity and 84.8%
specificity.

Another issue about head circumference is the
correlation with neonatal head circumference. We found
correlation between neonatal and sonographic head
circumference. Likewise, Lipschuetz et al. showed this
correlation (19). In the literature, due to the skin, hair and
edema in postnatal period, 1 centimeter difference is
acceptable for head circumference (24,25).

Different from previous studies, we evaluated the
predictive role of sonographic head circumference for
delivery mode both in primiparous and multiparous
patients. Sonographic head circumference >34.9
centimeter was found to predict cesarean section with
60% sensitivity and 73.8% specificity in primiparous
women while a cut-off value 35.4 centimeter predicted
cesarean section with 34.3% sensitivity and 84.5%
specificity in multiparous women. Leading to this result,
we suggest that measurement of head circumference is
more beneficial in primiparous women to determine the
delivery mode.

Head circumference has been widely studied
in perineal laceration. In a study of Nelson et al,
sonographic head circumference was found to be
associated with mode of delivery but not with the
risk of anal sphincter injury (26). Similarly, Meyer
et al. demonstrated that head circumference and
estimated fetal weight was not associated with
anal sphincter injury in unassisted vaginal births
(27). In another study of Meyer et al, significant
relationship was reported between anal sphincter
injury and head circumference above 90 percentile
on vacuum deliveries in primiparous women and this
association was stronger than fetal weight (9). Chill et
al. demonstrated a correlation between large head
circumference and the severity of anal sphincter injury
(28). In our study, sonographic head circumference
>35.2 centimeter was found to predict severe perineal
laceration with 78.6% sensitivity and 85.4% specificity
(AUC=0.853, p<0.001). But the number of patients
with perineal laceration was small in our study. These
conflicting results can be due to the confounding
factors such as primiparity, instrumental delivery
and prolonged labor. Another reason can be the
acceptance of head circumference as categorical or
continuous variables in different studies.

Limitations

The present study has some limitations. It has a
small sample size and retrospective design leading
to selection and information biases. Sonographic
measurements were not done by same researchers.
All infants with large head circumference did not have
high birth weight, and vice versa. Thus, stratification and
multinominal regression analysis may be appropriate for
the analysis.

CONCLUSION

Although the importance of estimated fetal weight
can not be ignored, our study demonstrated that head
circumference has an essential role for predicting
unplanned cesarean section and severe perineal
lacerations. Even, large head circumference was more
strongly associated with cesarean delivery and perineal
lacerations than estimated fetal weight. Thus, we
suggest that measuring head circumference would be
an appropriate approach for determining delivery mode
and complications.
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Intensity Modulated Radiotherapy (Hel-IMRT) in Lung Cancer
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Akciger Kanseri Radyoterapisinde Vollimetrik Ark (VMAT) Terapi Teknigi ile
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' ABSTRACT |

0z

Aim: Definitive radiotherapy is significant in the treatment of locally
advanced lung cancer. Various radiotherapy techniques have been
developed to preserve critical organ doses while providing better dose
coverage to improve the therapeutic index. The aim of this study was
to evaluate the differences between VMAT and Hel-IMRT techniques in
the treatment of locally advanced lung cancer.

Material and Method:This study was planned to use VMAT and Hel-
IMRT techniques with simulation computed tomography data of 15
patients who underwent definitive chemoradiotherapy for locally
advanced lung cancer between 01.01.2022 and 01.04.2022. It was
planned to compare two different radiotherapy techniques in which
continuous irradiation was performed circularly in the treatment of
lung cancer. The same user created the plans according to the same
dose limitation goal. Target volume coverage and critical organ doses
of the patients were recorded.

Results: In the Hel-IMRT technique, the D 95% value for target volume
dose coverage was found to be significantly higher (p=0.001). In
terms of Cl (p=0.001), more optimal values were found with the VMAT
technique. There was no significant difference between the two
techniques for HI (p=0. 916) and Gl (p=0.069).In the data obtained for
critical organs, the maximum dose to the spinal cord was found to be
statistically significantly lower in the Hel-IMRT technique (p=0.011), the
lung dose parameters (V20, V5 and mean dose) in the VMAT technique
(p=0.002, p=0.01, p=0.01), and the heart mean dose was lower in the
VMAT technique (p=0.002, p=0.01, p=0.01) and the mean heart dose
was found to be lower (p=0.012). There is no significant difference
between the two techniques for esophageal mean dose and hot spot
dose in the plan.

Conclusion: There are different points at which the two different
techniques are superior to each other. For this reason, the choice of
techniques in treatment planning should be based on patient and
clinical factors.

Keywords: Lung cancer, volumetric arch therapy, helical tomotherapy,
radiotherapy, toxicity

Amag: Lokal ileri akciger kanserinin tedavisinde definitif radyoterapinin 6nemi
buydktar. Timor dokusuna yeterli radyasyon dozunu verirken, cevre kritik organlari
korunmak terapotik indeksi saglamak ana hedeftir. Bu amagla farkli radyoterapi
teknikleri gelistirilmistir.

Gereg ve Yontem: Bu calismada Ankara Sehir Hastanesi Radyayon Onkolojisi Kliniginde
01.01.2022 ile 01.04.2022 tarihleri arasinda lokal ileri akciger kanseri nedeniyle
definitifkemoradyoterapi uygulanmis olan 15 hastanin simulasyon  bilgisayarli
tomografi verileri kullanilarak iki farkli radyoterapi teknigi karsilastinimistir. Bu amagla
onceden planlama amaciyla ¢ekilmis GE Discovery marka bilgisayarli tomografi (BT)
verileri kullanilarak Accuray®-Tomotherapy® H™ tedavi planlama sistemi ile Helikal
Yogunluk Ayarli Radyoterapi (Hel-IMRT) plani, Eclipse™ tedavi planlama sistemiyle
Volumetrik Ark Terapi (VMAT) plani olusturulmustur. Her iki plan da tez ¢grencisi
tarafindan olusturulmus olup PTV D%95 degerinin 5700cGy (Hedef hacim voliminin
9%95'nin prescribe dozun % 95ini almasi) Uzerinde almasina 6zen gosterilerek kritik
organlarda istenilen doz sinirlamalari saglanmaya calisilmistir. Hastane elektronik
sistem verileri, hasta dosya bilgileri ve DVH bilgileri kullaniimistir. Hastalik evresi, timor
lateralizasyonu (sag-sol), karinaya gore yerlesimi (Ust-alt) bigileri kaydedilmistir.

Bulgular: Tekniklerin karsilastirimasinda planda olusan sicak nokta 0,01cc maksimum
doz degeri, kritik organlardan kalp (ortalama dozu), 6zefagus (ortalama doz, maksimum
doz (0,03cc), V60Gy), spinalkord (maksimum doz (0,03cc)) doz bilgileri, hedef hacim
sarimi (coverage) degerlerinin yanisira, gradientindex (Gl), homojeniteindex (HI),
ve konformaliteindex (Cl) degerleri kullanilmistirVerilerin analizinde SPSS Package
Program version 23.0 (IBM Corporation, Armonk, NY, USA) kullanilmistirAyni hasta igin
yapilan iki farkli planinin doz verileri karsilastiriimis olup, bagimli iki grup analizi icin
Wilcoxon-SignedRank test kullaniimistir. Istatistiksel olarak anlamlilik sinir 0.05 ‘in alti
kabul edilmistir. Hel-YART tekniginde hedef hacim doz sarimi igin bakilan D%95 degeri
anlamli olarak daha yiiksek (p=0.001) saptanmistir. Cl (p=0.001) agisindan VMAT teknigi
ile daha optimale yakin degerler bulunmustur. HI (p=0.916) ve Gl (p=0.069) iki teknik
agisindan anlamli farklilik yoktur. Kritik organlar icin elde edilen verilerdespinalkord
maksimum doz Hel-YART tekniginde istatistiksel anlamli daha dustk (p=0.011)
saptanmis, VMAT tekniginde akciger doz parametreleri (V20, V5 ve ortalama doz)
(p=0.002,p=0.01,p=0.01), ve kalp mean dozu daha dustk bulunmustur (p=0.012).
Ozefagusdozu ve planda olusan sicak nokta dozu icin iki teknikte anlamli farklilik yoktur.

Sonug: iki farkli teknigin birbirine Gstinliik sagladigi farkli noktalar vardir. Bu nedenle
tedavi planlamasinda teknik seciminde hastaya ve klinige ait faktorler géz éninde
bulundurularak tercih yapilmalidir.

Anahtar Kelimeler: Akciger kanseri, helikaltomoterapi, radyoterapi, toksisite,
volUmetrik ark tedavi
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INTRODUCTION

Despite effective and evolving treatments, lung
cancer is the leading cause of cancer-related deaths.
GLOBOCAN 2020 data show that 19.3 million people
will be diagnosed with cancer and approximately 10
million people will die from cancer (1). Current treatment
modalities for lung cancer are more complex than in the
past, including radiotherapy, immunotherapy, targeted
drugs, chemotherapy, and current surgical techniques.
In parallel with better identification of molecular markers
and biomarkers than in the past, immunotherapy and
personalized treatments have been developed and
overall patient survival has improved (2). Despite new
agents and changing protocols, RT maintains its place in
the treatment of NSCLC. RT can be used for curative and
palliative purposes in the treatment of NSCLC and is one
of the essential elements of treatment. In 77% of all lung
cancer patients, RT is required during treatment (3). Many
technological advances have been made in the simulation,
treatment planning and delivery phases to improve the
application of RT. Modern techniques make it easier to
calculate uncertainties in the movement of the tumor.
These developments have made it possible to reduce the
safety margins allowed for movement. As a result, critical
organ doses and side effects have been reduced (4).

Recent advances in computer technology have had a
major impact on imaging and the delivery of radiation
(5). IMRT provides a more appropriate distribution
depending on the tumor and organ at risk (OAR). This is
done using a computer-controlled MLC attached to the
linear accelerator gantry and treatment planning system
(TPS) algorithms. Optimization algorithms are used to
find the most appropriate dose distribution.

Volumetric arc therapy uses multiple arcs for each
intensity level, and each arc contains multiple MLC
segments. The MLC segments move dynamically during
the gantry cycle (6,7,8). VMAT differs from IMRT in that
the gantry rotates around the patient axis with a cyclic
motion during irradiation. The main advantages of
VMAT over IMRT are that treatment can be completed
in a much shorter time, patient movement is minimized
depending on the treatment speed, and treatment
accuracy is increased. VMAT uses three variables to
modulate the dose. These are gantry speed and dose
rate. This technique has been reported to reduce
treatment time by 75-80% compared to standard IMRT
techniques (7-9).

RT is rapidly moving towards fewer side effects, more
effective tumor control, shorter and more targeted
treatment programs. After the 2D and 3D treatments
used in the past; thanks to technological advances, new
and modern techniques have begun to replace these
traditional treatments. The main current techniques
are IMRT, IGRT, VMAT, helical tomotherapy and SRT. For

better RT applications, techniques such as 4D CT, deep
breathing inspiration, and simulation CT scans have
also been developed. With 3D treatments, treatment
times are shorter but may not be sufficient for dose
wrap and surrounding critical organ doses. With PTV,
IMRT can achieve better dose delivery, but treatment
times are longer and there is an increase in low-dose
regions. Helical IMRT (Hel-IMRT) is a type of IMRT used
in treatments with helical tomotherapy. With Hel-IMRT,
rotational dosing is used. Modern techniques have
made it easier to understand the uncertainties of tumor
movement, resulting in a reduction in the margins
that can be achieved. In parallel, a reduction in normal
tissue doses has led to a reduction in side effects (10,11).
Optimal simulation and RT are still ongoing research
topics, and many studies are being conducted.

The aim of this study was to evaluate the dosimetric
differences between VMAT and Hel-IMRT techniques in
the treatment of locally advanced lung cancer.

MATERIAL AND METHOD

The study used planning and tomography data of 15
patients who underwent definitive chemoradiotherapy
for locally advanced lung cancer at the Radiation
Oncology Department of Ankara City Hospital between
01.01.2002 and 01.04.2002. Patient records and
information from the electronic planning system were
used to obtain data. Virtual planning was performed
separately. Disease stage, laterality (right-left) and tumor
location relative to the carina (up-down) were defined.
VMAT and Hel_IMRT techniques were compared for
target volume coverage and critical organ doses. (Eclipse
and Accuray®-Tomotherapy® H™).

Creation of VMAT plans

The Eclipse™ software used to create VMAT plans. The
planning system provides the ability to control dose to
target volumes and OARs, while also displaying three-
dimensional dose distributions and generating dose
volume histograms (DVHs). It uses the Pencil Beam
Convolution (PBC) and Analytical Anisotropy Algorithm
(AAA) algorithms for photon beams and the Monte Carlo
(MC) algorithm for electron beams.The optimization
process can be observed and interfered with if necessary
while a process algorithm is used to generate the plan
(10). In the VMAT treatment plan, the necessary virtual
structures were drawn for the target volume and critical
organs intersecting the target volume. Two partial arcs
were created according to the tumor locations. The 6MV
photon was used in the plans and a dose of 60 Gy in 30
fractions was given.

Hel-IMRT plan creation

In the Accuray®-Tomotherapy® H™ treatment planning
system, target structures and OARs are assigned to the
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second tab. Anatomical proximity is ranked in order of
importance, taking into account the target dose and dose
constraints for OARs (for example, because the heart is
closer to the mass in the left lung, it is ranked higher in
importance than the right lung). If there is no overlap, the
order may vary depending on the user. In tomotherapy
plans, target volumes and critical organs were listed
and calculated in order of importance (batch beamlet).
A treatment plan was then generated according to the
desired dose values for the target volume and organs at
risk according to the protocol in Table 1.

Table 1. Dose constraints used in planning

Structures Metric Target value
V60Gy >95%
PTV Mean dose(D99%) >57%
Maximum dose (0.03cc) <72%
Spinalcord Maximum dose (0.03cc) <50.0Gy
V20Gy <34%
Lung-GTV V5Gy <60%
Mean dose <18%
Heart Mean dose <20Gy
Mean dose (0.03cc) <60Gy
Esophagus Mean dose <34Gy
V60Gy Along the entire wall

Targeted Common Parameters

In both plans, the D95 value for PTV was attempted to
be 5700 cGy and (95% of the target volume takes 95%
of the prescribed dose) and the desired dose limits
were attempted to be provided in the critical organs.
Calculations were performed using the AAA algorithm
in the newly created plans. The two plans generated for
each case (VMAT and Hel-YART) were compared in terms
of the following parameters.

Conformity Index (Cl): Cl Paddick=([(TV?]_PIV))/(PIVXTV))
Homogeneity Index (Hl)=(D_(%2)-D_(%98))/D_(%50)
Gradient index (GI)=[PTV]1_(%50)/[PTV]_(%100)

PTV coverage: Isodose curve covering the planned target volume.
V5: Lung volume receiving 5 Gy

V20: Lung volume receiving 20Gy

Mean lung dose: Mean lung dose.

Spinal cord _0.03cc and maximum dose: The dose received by the
spinal cord in 0.03cc and the maximum dose received by the spinal
cord.

Esophagus average and maximum 0.03cc dose: The average
dose received by the oesophagus and the dose received in 0.03cc.
Heart mean: The mean dose received by the heart.

Table 2. Results of V5, V20 and PTV_Volume, PTV_Coverage_dose, Cl, Gl and HI calculated in the helical intensity modulated

radiotherapy and volumetric arc therapy plans of the patients.

Patient Technique V5 V20 PTV_Volume PTV_coverage_dose (d] Gl HI

1 Hel-YART 22.30 7.70 484.12 6013.00 1.21 444 0.02
VMAT 3.95 50.55 348.80 5818.00 0.75 3.1 0.09

2 Hel-YART 53.00 25.20 289.32 6015.00 1.26 5.10 0.03
VMAT 20.85 4597 1228.20 6000.00 1.01 4.7 0.07

3 Hel-YART 53.00 33.70 406.24 6016.00 1.39 5.03 0.03
VMAT 17.28 4590 1067.70 5857.77 0.82 32 0.08

a Hel-YART 49.40 23.10 231.77 6001.00 1.43 6.81 0.05
VMAT 17.27 45,90 1067.70 5703.09 1.66 12.0 0.08

5 Hel-YART 58.50 23.40 541.87 5965.00 1.31 3.76 0.11
VMAT 15.96 56.65 1191.00 5705.21 1.03 3.2 0.07

6 Hel-YART 62.70 23.00 271.70 5974.00 1.21 3.97 0.07
VMAT 17.62 49.87 991.60 5893.00 0.81 3.5 0.05

7 Hel-YART 50.80 23.60 257.76 5918.00 1.86 6.80 0.08
VMAT 13.86 42.68 827.40 5720.00 0.58 3.4 0.08

3 Hel-YART 72.70 22.60 224.03 6005.00 1.95 5.30 0.44
VMAT 16.55 65.12 1139.20 5706.20 0.87 3.7 0.18

9 Hel-YART 55.90 18.80 163.04 5967.00 1.18 4.20 0.11
VMAT 15.90 33.06 886.10 5710.77 1.01 5.2 0.05

10 Hel-YART 51.80 27.10 412.18 6018.00 1.53 4,97 0.08
VMAT 16.47 45.08 1029.10 5705.19 1.06 3.8 0.18

1 Hel-YART 63.20 19.60 823.91 6028.00 1.35 4.05 0.05
VMAT 9.90 64.15 1031.00 5696.60 0.88 3.8 0.05

12 Hel-YART 58.90 30.10 696.57 5965.00 1.39 4.52 0.12
VMAT 23.54 54.62 1425.30 5701.39 1.98 34 0.12

13 Hel-YART 58.40 31.60 572.85 5941.00 1.62 4.78 0.12
VMAT 29.15 60.77 1767.20 5711.79 1.1 3.7 0.06

14 Hel-YART 56.30 23.90 177.19 5938.00 1.40 6.13 0.14
VMAT 28.74 51.75 1094.00 5718.53 1.04 43 0.08

15 Hel-YART 55.40 19.20 225.95 5978.00 1.14 3.71 0.09
VMAT 19.12 51.98 1110.90 5704.02 1.03 4.3 0.06
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Table 3. Critical organ dose values calculated in two different planning technique

. . Spinal Cord Heart Esophagus Esophagus Esophagus
Patient e MaF:( dose (Gy) Mean dose(Gy) Max goseg(Gy) Meanpdosge(Gy) VEOG?(
1 Hel-YART 3803.00 54.00 5352.00 1454.00 0
VMAT 4040.00 38.30 5586.50 910.30

) Hel-YART 1486.00 925.00 4500.00 948.00 0
VMAT 2030.00 739.10 4395.00 1589.80

3 Hel-YART 2911.00 365.00 6160.00 1936.00 0
VMAT 3939.00 176.70 6265.00 1222.90

4 Hel-YART 2899.00 112.00 2899.00 1076.00 0
VMAT 3984.00 176.70 5720.00 880.40

5 Hel-YART 3601.00 558.00 6480.00 1955.00 0
VMAT 4281.00 626.80 6281.00 2114.70

6 Hel-YART 4751.00 955.00 6222.00 1453.00 0
VMAT 3384.00 677.20 6040.00 1836.70

7 Hel-YART 1295.00 1716.00 4059.00 1486.00 0
VMAT 4302.00 1088.40 2517.93 830.70

3 Hel-YART 3315.00 1272.00 5991.00 1061.00 0
VMAT 4472.38 1085.50 5693.03 1482.30

9 Hel-YART 2968.00 508.00 5841.00 623.00 0
VMAT 2989.86 483.00 6210.28 836.10

10 Hel-YART 4048.00 153.00 6277.00 3028.00 0
VMAT 4353.03 119.00 6100.00 2514.10

11 Hel-YART 3505.00 1541.00 6303.00 3584.00 0
VMAT 2894.59 1343.00 6268.73 2013.20

12 Hel-YART 929.00 1089.00 5652.00 873.00 0
VMAT 2386.40 855.10 6066.07 3167.80

13 Hel-YART 2891.00 1609.00 6283.00 3069.00 0
VMAT 4348.17 1163.80 6066.07 3167.80

14 Hel-YART 1095.00 306.00 2966.00 572.00 0
VMAT 2519.76 183.70 5483.41 1210.70

15 Hel-YART 1969.00 306.00 5550.00 512.00 0
VMAT 4042.26 533.90 6289.73 1402.10

Statistical analysis

In this study, planning data were entered using SPSS
Package Program version 23.0 (IBM Corporation,
Armonk, NY, USA). Descriptive statistics were used for
continuous (quantitative) variables; mean, standard
deviation, minimum and maximum values were
expressed, whereas categorical variables were expressed
as numbers (n) and proportions (%). Data from two
different schedules for the same patient were compared.
The Wilcoxon signed rank test was used for dependent
group analysis. For the results of these tests, p<0.05 was
considered to be significant.

RESULTS

The plans were prepared using the same criteria and
VMAT and Hel-IMRT techniques were compared. The
results of the prepared plans were compared according
to the target volumes (Gl, Cl, HI, V5, V20 and PTV
_coverage_volume) and the values specified in the
protocol for the organs at risk (Tables 2, 3). The median
age of patients was 61 years (range 52-78). Regarding
the gender distribution of the patients, 4 (26.7%)
were female and 11 (73.3%) were male. The stage of
the patients was stage IIB in 4 patients, stage IlIA in 5
patients, stage IlIB in 3 patients, stage IlIC in 1 patient
and stage IVA in 2 patients.

In terms of lateralization, seven (46.7%) patients were
in the left lung and eight (53.3%) in the right lung.
Based on the level of the carina, the tumor localization
was divided into 2 groups as upper localization and
lower localization. It was observed that most tumors
(13 patients 86.7%) were located above the level of the
carina. The median planned tumor volume (PTV) of the
patients was 289.3 cc (range 163.0-823.9 cc).

When comparing the two plans in terms of target
volume dose wrapping, the D value of 95% was
significantly higher for the Hel-IMRT technique
(p=0.001). On the other hand, the VMAT technique was
more advantageous in terms of Cl (Conformity Index)
(p=0.001). There was no significant difference between
the two techniques in terms of Plan HI (p=0.916) and Gl
(p=0.069) values (Table 4).

When comparing the critical organ dose parameters
using the Wilcoxon sum rank test, while the maximum
spinal cord dose was statistically significantly lower in the
Hel-IMRT plans (p=0.011), the dose parameters for the
lung (V20, V5 and mean dose) and VMAT with respect to
mean heart doses were statistically significantly lower
(respectively; p=0. 002, p=0.01, p=0.01 and p=0.012). There
was no difference between VMAT and Hel-IMRT techniques
in terms of dose parameters (maximum and average dose)
and hot spot (0.01cc maximum dose) for the esophagus.
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Table 4. Analysis of the difference between the two plans in terms of PTV coverage, HI, Cl and Gl (PTV: Planned Target Volume, HI:

Homogeneity Index, Cl: Conformity Index, Gl: Gradient Index, Z: score value, P: probability value)

Hel-IMRT Plan VMAT Plan P Z
AR AT e m:?an (Range) 598_’3;3708&), 591 8?2(.)92(:3 Gy g;?g 5701?6261132 Gy O L
PTV_HI mZZ?an (Range) 8(1)2 02(13(114 882 0.0%?51 8 216 ~105
PTV._dl 323?% (Range) 1 :g; 1 .121'-214.95 ?ﬁgf 0.5%—213.66 001 3238
Gradient Index m:g?an(Range) i:?g 3.711.?6?.81 ;‘:;2 3.1 ;;13.06 oo 1818

Table 5. Differential analysis of the values obtained in plans prepared with two different techniques in terms of critical organ dose

parameters (Hel-IMRT: helical intensity modulated radiotherapy, VMAT: volumetric arc therapy).

Hel-IMRT Plan VMAT Plan P V4

Spinal Cord Mean 2764 cGy 1161 3597 824 0.011 2556
maximum dose (0,03cc) Median (Range) 2911 929-4751 3984 2030-4472 cGy : :
Lung-PTV Mean 23.50% 6.16 17.74% 6.39

V20 Median (Range) 234 7.70-33.70 17.27 3.95-29.15 0.002 3.067
Lung-PTV Mean 54.86 10.74 49.03 12.15 001 3181
V5 Median (Range) 55.9 22.30-72.70 50.55 17.34-65.12 : ’
Lung-PTV Mean 1354 cGy 303 1080 302 001 3.408
Mean dose Median (Range) 1362 558-1916 cGy 1067 348-1767 cGy ' ’

Mean 777 cGy 581 619cGy 424
e Median (Range) 558 54-1716 cGy 626 38-1343 cGy 0.012 2:499
Esophagus maximum Mean 5369 cGy 1200 5679 1007 0478 -710
dose (0,03cc) Median (Range) 5841 2899-6480 cGy 6066 2517-6289 cGy : '
Esophagus Mean Mean 1575 cGy 968 1601cGy 679 0.820 227
dose Median (Range) 1453 512-3584 cGy 1482 830-3167 cGy ’ ’
. Mean 6616 cGy 281 6510cGy1 150 .

eie el (0101 Median (Range) 6562 6260-7268 6500 6302-6816 ezl =
DISCUSSION parallel with better identification of molecular markers

and biomarkers compared to the past; targeted
therapies have been developed and overall survival of
patients has improved (11). Despite new agents and
changing protocols, the role of RT in the treatment of
locally advanced NSCLC remains. RT can be used for
both curative and palliative purposes in the treatment of
NSCLC. 77% of all lung cancer patients require RT during
their treatment course (12). In an article evaluating all
lung cancers, an 8.3% increase in local control and a 4%
increase in overall survival over 5 years are achieved with
the use of RT in the local control of lung cancer (13).

In this thesis study, using CT images of 15 NSCLC
patients who completed their treatment in Ankara City
Hospital Radiation Oncology Clinic, Hel-YART and VMAT
planning techniques were used by the thesis student
with the aim of the same plan objectives. The aim here
is to determine the advantages and disadvantages of
two different techniques in radiotherapy for lung cancer.
According to the results of the study, the two different
techniques have different dosimetric advantages.
However, the clinical significance of this dosimetric

difference in target and critical tissues is unknown.
RT is rapidly moving towards fewer side effects, more

effective tumor control, shorter and more targeted
treatment programs. After the 2D and 3D treatments
used in the past; thanks to technological advances, new
and modern techniques have begun to replace these
. traditional treatments. The main current techniques
allows the dose at any point on the target edge to be the are IMRT, IGRT, VMAT, helical tomotherapy and SRT. For
same as the dose at the center of the field. better RT applications, techniques such as 4D CT, deep
The reduction in treatment time is due to the higher inspiration breathing, and simulation CT scans have
dose rate when using arc techniques and the avoidance  also been developed. With 3D treatments, treatment
of unnecessarily complex MLC positions with the times are shorter, but may not be sufficient for dose
mathematical optimization solution. New treatments wrap and surrounding critical organ doses. With PTV,
for lung cancer include radiotherapy, immunotherapy, IMRT can achieve better dose delivery, but treatment
targeted agents, chemotherapy and current surgical times are longer and there is an increase in low-dose
techniques and are more complex than in the past. In  regions. Helical IMRT (Hel-IMRT) is a type of IMRT used

Tomotherapy uses a different technology to linear
accelerators. Thanks to the movement of the
tomotherapy table and the 360-degree rotating gantry,
the radiation is delivered helically. The VMAT technique
is based on the use of more treatment angles, which
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in treatments with helical tomotherapy. With Hel-IMRT,
rotational dosing is used. Modern techniques have
made it easier to understand the uncertainties of tumor
movement, resulting in a reduction in the margins that
can be achieved. In parallel, a reduction in normal tissue
doses has led to a reduction in side effects (14). Optimal
simulation and RT are still an ongoing research topic
and many studies are being conducted.

Dosimetric studies comparing different techniques
have been performed to evaluate which technique is
more beneficial in different patient populations. Lung
cancer is one such patient population.

In a study by Tang et al. (15); it was found that using a
certain number of beam angles in IMRT planning can be
effective in providing optimal dose distribution, but the
choice of angle is important for the optimal plan. In the
IMRT technique, dose adjustment is performed using
MLC movements only, whereas in the VMAT technique,
dose rate and gantry speed parameters reduce the load
on the MLC during dose adjustment, providing fewer
MLC movements and thus increasing the accuracy of
the calculated plan in practice.

Another area of study is the combined use of different
techniques in a single treatment, known as hybrid
treatment planning. In a dosimetric study comparing
3D-VMAT hybrid planning and Hel-IMRT, both
techniques produced plans that met current guidelines.
However, shorter treatments with lower MU were
achieved with the hybrid plan; better counter lung,
heart and oesophageal doses were achieved (16).

In another comparison of VMAT and IMRT plan, Zhao et
al; compared 3 different plans in 15 stage llIB patients.
These; 1. a VMAT plan created with 2 partial arcs, 2. an
IMRT plan created with 5 different planes, and finally 3. a
hybrid plan created by combining these two plans (17).
As expected, lower lung doses at V5,V10, V20 and mean
lung were obtained with the hybrid plan compared to
the VMAT plan; on the other hand, better critical organ
dose protection and lower MU values were obtained
compared to the IMRT plan. The researchers argued that
the superiority achieved with IMRT was achieved with
minimal increases in V5 and V10, and therefore hybrid
planning may be beneficial in these cases.

CONCLUSION

The rationale for creating a hybrid plan is to combine the
dose conformity provided by VMAT and its advantage in
critical organ dose protection with the advantage of low
dose area volume reduction achieved with IMRT. This
technique can be used in challenging cases. Our study
compared two different techniques with continuous
irradiation, and the advantage that can be achieved in
low dose areas is limited for both techniques compared
to static field IMRT plans. The difference in low-dose

areas depends on the different planning algorithms,
helical and cross-sectional irradiation, and especially on
the experience of the physicist who made the plan. The
variable depending on the experience of the physicist
was tried to be reduced by the PhD student by making
both plans and setting specific targets. At the end of the
study, significantly lower doses were obtained in the
lung low dose area regions and lung-heart mean doses
with the VMAT technique. However, no conclusions can
be drawn about their clinical significance.

In our study, each patient received a total dose of 60 Gy
in 30 fractions. Our results showed that at least 98% of
the PTV volume received 95% of the prescribed dose in
both techniques. Comparison of the two schedules in
terms of dose delivery

The D value of 95% is significantly higher in the Hel-
IMRT technique when the time is higher. VMAT was
found to be superior in terms of Cl. There was no
significant difference between the two techniques in
terms of HI and Gl values. Each technique has its own
advantages and disadvantages. For this reason, the
choice of technique in treatment planning should be
based on patient and clinic factors.
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Oz

/ABSTRACT |

Amac: Bu calisma, COVID-19 hastalarinda yas ve cinsiyet gibi
demografik faktorlerin rutin laboratuvar parametreleri Gzer-
indeki etkilerini degerlendirmeyi amaclamaktadir. COVID-19
hastalg, hafif semptomlardan kritik coklu organ yetmezligine
kadar genis bir yelpazede klinik bulgular sergileyebilir. Bu
baglamda, biyokimyasal belirteclerin hastaligin prognozunu
tahmin etmedeki rolii oldukca 6nemlidir.

Gereg¢ ve Yontem: Calismada, COVID-19 hastalarinda yas ve
cinsiyete bagli olarak karaciger, bobrek ve kalp fonksiyonlarini
degerlendiren biyokimyasal parametreler ile inflamasyon be-
lirtecleri analiz edilmistir.

Bulgular: Urik asit, Blood urea nitrogen (BUN), Laktat dehidro-
genaz (LDH), Potasyum, C-reaktif protein (CRP), CRP/Lenfosit
orani (CLR) ,Nétrofil/Lenfosit orani (NLR), D-Dimer, Monosit
sayisi (MONO) Fibrinojen, Hematokrit (HCT), Beyaz kan hicreleri
(WBC), Notrofil sayisi (NEU) ve Platelet dagihm genisligi (PDW)
parametreleri ile yas arasinda pozitif korelasyon gorilmustir.
Ayrica De Ritis orani (AST/ALT), sodyum, Gromerular filtrasyon
orani (EFGR), Kirmizi kan hiicreleri (RBC), Hemoglobin (HBG) ve
Eozinofil sayisi (EOS)'nin yas ile negatif korelasyon gosterdigi
gorilmustir. Ayrica, trombositopeni ve hiperkoagtlasyon gibi
trombozla iliskili belirteclerde de yasla birlikte artis gérilmustdir.
Sonug: Calismamiz, COVID-19 hastalarinda yasla birlikte in-
flamatuar belirtecler ve organ fonksiyonlarindaki bozulma-
larin belirgin hale geldigini ortaya koymaktadir. Yash hastalarin
yakindan izlenmesi gerektigi ve bu grupta hastaligin prog-
nozunu degerlendirmek icin bulgular kisminda ¢cok dnemli
korelasyon gosteren parametrelerin belirteg olarak kullanilabi-
lecegi sonucuna varilabilir.

Anahtar Kelimler: COVID-19, yas, cinsiyet, laboratuvar para-
metreleri

Aim: This study aims to evaluate the effects of demographic
factors such as age and gender on routine laboratory parameters
in COVID-19 patients. COVID-19 disease can exhibit a wide range of
clinical findings, from mild symptomes to critical multiorgan failure.
In this context, the role of biochemical markers in predicting the
prognosis of the disease is very important.

Material and Method: In the study, biochemical parameters
evaluating liver, kidney and heart functions and inflammation
markers were analyzed in COVID-19 patients depending on age
and gender.

Results: Uric acid, Blood urea nitrogen (BUN), Lactate
dehydrogenase (LDH), Potassium, C-reactive protein (CRP), CRP/
Lymphocyte ratio (CLR), Neutrophil/Lymphocyte ratio (NLR),
D-Dimer, Monocyte count (MONO), Fibrinogen, Hematocrit (HCT),
White blood cells (WBC), Neutrophil count (NEU) and Platelet
distribution width (PDW) parameters were positively correlated
with age. In addition, De Ritis ratio (AST/ALT), sodium, Gromerular
filtration rate (EFGR), Red blood cells (RBC), Hemoglobin (HBG) and
Eosinophil count (EOS) were negatively correlated with age. In
addition, thrombosis-related markers such as thrombocytopenia
and hypercoagulation increased with age.

Conclusion: Our study reveals that inflammatory markers and
organ function deteriorations become evident with age in
COVID-19 patients. It can be concluded that elderly patients
should be closely monitored and that parameters that show
very significant correlation in the findings section can be used as
markers to evaluate the prognosis of the disease in this group.
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COVID-19 Hastalarinda Biyokimyasal, Inflamatuar ve
Hematolojik Parametrelerin Degerlendirilmesi

GiRiS

COVID-19, 2019'un sonlarinda Cin'in Vuhan kentinde
ortaya ¢ikan ve hizla diinya genelinde yayilan yeni bir
koronavirlis tlri olan SARS-CoV-2'nin neden oldugu
bulasici bir hastaliktir. ilk olarak 31 Aralik 2019'da Cin'de
tespit edilen bu viris, hizla uluslararasi boyutta bir teh-
dit haline gelmistir. Diinya Saglk Orgiiti (DSO), 11 Mart
2020'de COVID-19'u pandemi olarak ilan etmis ve bu
tarihten itibaren diinya genelinde alinan 6nlemler hizla
artmistir. 2022 Ekim ayi itibariyla, diinya genelinde 622
milyondan fazla vaka kaydedilmis ve 6,5 milyondan fazla
kisi COVID-19 nedeniyle hayatini kaybetmistir. Tirkiye'de
ise 16,9 milyon vaka ve 101 binden fazla 6lim gercekles-
mistir (1,2).

COVID-19, 6zellikle solunum yollarini etkileyen bir hasta-
lik olarak bilinse de, yapilan arastirmalar virlisiin bircok
organ sistemini etkileyebilecegini géstermektedir. Ozel-
likle ACE-2 reseptorleri yoluyla viicuda giris yapan SARS-
CoV-2, bu reseptorlerin bulundugu akcigerler, bobrekler,
kalp, bagirsaklar ve damar endotelyumu gibi bir¢ok farkh
organda hasara yol acabilmektedir (3,4). Bu durum, has-
taligin coklu organ yetmezligi ile sonuclanabilen ciddi
komplikasyonlara neden olabilecegini gostermektedir.
COVID-19'un semptomlari genellikle ates, kuru 6ksurik,
yorgunluk ve nefes darligi gibi solunum yolu semptom-
laridir, ancak ileri vakalarda zaturre, akut solunum sikinti-
st sendromu (ARDS), sepsis ve septik sok gibi hayati teh-
dit eden komplikasyonlar gelisebilmektedir (5,6).

COVID-19'un klinik seyri bireyden bireye degisiklik gos-
termekte olup, hastaligin siddeti buyik olctide bireyin
yasl, cinsiyeti ve eslik eden kronik hastaliklarina bagli-
dir. Ozellikle yash bireyler, bagisiklik sistemi zayiflamis
olanlar ve diyabet, hipertansiyon, kalp hastaliklarn gibi
komorbiditeleri olan kisiler COVID-19 enfeksiyonu sonu-
cunda daha ciddi semptomlar ve komplikasyonlar yasa-
maktadirlar (7,8). DSO'niin verilerine gore, enfekte olan
bireylerin %80'i hafif semptomlar g&sterirken, %20'si cid-
di veya kritik hastalik gelistirmekte ve bu hastalarin %6’si
yogun bakim tedavisine ihtiya¢ duymaktadir (9). Ayrica,
yas arttikca mortalite oranlari da yikselmektedir; 70 yas
Uzeri bireylerde mortalite orani %8, 80 yas Uzeri bireyler-
de ise %14,8'e kadar cikmaktadir (10).

COVID-19 hastaliginin patofizyolojisi tam olarak anlasil-
mamis olsa da, enflamasyonun énemli bir rol oynadigina
dair artan kanitlar bulunmaktadir. SARS-CoV-2 enfeksi-
yonu, vicudun badisikhik yanitini tetikleyerek ciddi bir
sitokin firtinasina yol acabilmektedir. Bu durum, &zel-
likle akcigerlerde asiri enflamasyona, alveol hasarina ve
sonunda ARDS gelisimine neden olabilmektedir (11).
Ayrica, enfeksiyon sirasinda artan pro-enflamatuar sito-
kinler, damar endotelinde hasar ve pihtilasma egilimini
artirarak tromboembolik olaylarin gelisimine zemin ha-
zirlayabilir (12). Bu nedenle, COVID-19 hastalarinda biyo-
kimyasal ve hematolojik parametrelerdeki degisikliklerin

incelenmesi, hastaligin seyrinin anlasilmasinda ve komp-
likasyonlarin 6ngorilmesinde kritik bir 5neme sahiptir.

COVID-19 hastalarinda yapilan ¢alismalar, cesitli biyokim-
yasal belirteclerin hastaligin siddetiyle iliskili oldugunu or-
taya koymustur. CRP), interlokin-6 (IL-6) gibi enflamatuar
belirteclerin, ciddi vakalarda daha yuksek seviyelerde bu-
lundugu ve bu parametrelerin prognozun 6ngorilmesin-
de 6nemli rol oynadigi gosterilmistir (13). Ayrica, lenfosit
sayisinda azalma (lenfopeni), trombosit sayisinda degisik-
likler ve D-dimer gibi pihtilasma gostergelerinde artis, CO-
VID-19'un seyrini 6ngdrmede kullanilabilecek potansiyel
biyomarkerlar arasinda yer almaktadir (14).

COVID-19'un etkiledigi diger onemli sistemlerden biri de
kardiyovaskuler sistemdir. Enfeksiyon sirasinda kalp kasi
hasari, miyokardit, aritmi ve tromboembolik olaylar gibi
cesitli kardiyak komplikasyonlar ortaya cikabilmektedir. Ya-
pilan bir caismada, COVID-19 hastalarinin %12'sinde akut
miyokard hasari tespit edilmistir ve bu durum, &zellikle
hastaligin ilerleyen evrelerinde mortalite riskini artirmak-
tadir (15). Ayrica, SARS-CoV-2 enfeksiyonu damar endo-
telyumunu dogrudan etkileyerek damar ici pihtilasmaya
neden olabilmekte ve bu da vendz tromboembolizm gibi
komplikasyonlarin gelismesine yol acabilmektedir (16).

Bu calisma, COVID-19 hastalarinda biyokimyasal ve he-
matolojik parametrelerin dederlendirilmesi ve bu para-
metrelerin hastaligin siddeti tizerindeki etkilerinin ince-
lenmesini amaclamaktadir. Ozellikle, CRP, IL-6, lenfosit
sayisi, D-dimer gibi biyokimyasal belirteclerin hastaligin
prognozunu belirlemedeki roli arastiriimistir. Bu calis-
ma, COVID-19'un patofizyolojisine dair bilgi saglayarak,
hastaligin yonetimi ve tedavi stratejilerinin gelistirilmesi-
ne katkida bulunmayi hedeflemektedir.

GEREC VE YONTEM

Retrospektif bu calisma Ankara Pursaklar Devlet Hasta-
nesi'nde yapildi. Calismaya 1 Mart 2020 ile 31 Ocak 2021
tarihleri arasinda gercek zamanl polimeraz zincir reaksi-
yonu (RT-PCR) ile tanisi 18 yas ve Ustl eriskin 1036 hasta
dahil edildi. Calisma sadece hastanede pozitif COVID-19
servisine yatisi yapilan COVID-19 pozitif hastalarla ya-
pilmis, yogun bakima alinan hastalar calismaya dahil
edilmemistir. Hastalarin yas ve cinsiyet gibi demografik
verileri, biyokimyasal parametreleri, inflamasyon ve koa-
gulasyon faktorleri ve hematolojik verileri hastane bilgi
isletim sisteminden geriye donik olarak taranmistir. Ay-
rica notrofil/lenfosit orani (NLR), trombosit/lenfosit orani
(PLT) ve CRP/lenfosit orani (CLR) hesaplanmistir.

Hastalarin Aspartat transaminaz (AST), Alanin transami-
naz (ALT), De-Tiris orani (AST/ALT), total bilirubin, Urik
asit, BUN, kreatinin, EGFR, LDH, CK-MB, troponin |, glikoz,
sodyum, potasyum, kalsiyum, klor'u kapsayan biyokim-
yasal parametreleri; CRP, CLR orani, D-Dimer, ferritin, fib-
rinojen, Prokalsitonin (PCT), INR, APTT degerlerini kapsa-
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yan inflamasyon ve koagulasyon faktorleri ve RBC, HGB,
demir, HCT, Ortalama hucre hacmi,(MCV), MCH, MCHC,
RDW, WCB, LYM#, NEU#, NLR, MON#, BAS#, EOS#, PLT,
Platelet/Lenfosit orani(PLR), Ortalama platelet hacmi(M-
PV) ve PDW'den olusan hematolojik verileri degerlendi-
rilmistir.

Gahisma izinleri

Bu calisma icin ilk olarak Saghk Bakanhg COVID-19 Bi-
limsel Calisma Platformundan izin alinmistir. Ardindan
Amasya Universitesi Girisimsel Olmayan Klinik Arastir-
malar Etik Kurulu’'ndan etik kurul onayi (karar no: 55/4-
2021) alinmustir.

Arastirmadan elde edilen veriler, IBM SPSS Version 22.0.
(IBM Corp.) programi kullanilarak analiz edilmistir. Veri-
lerin normal dagilima uygunlugu Kolmogorov-Smirnov
testi ile kontrol edilmistir. Kategorik degiskenler sayi (n)
ile ve stirekli degiskenler ortalama (mean) seklinde go6s-
terilmistir. Gruplu karsilastirmalarda Ki Kare testi, normal
dagihima uygun olmayan surekli veriler ile iki grubun kar-
silastinlmasinda Mann Whitney U t esti, normal dagilima
uygun olan sirekli veriler ile iki grubun karsilastirilmasin-
da student t testi kullanilmistir. Normal dagilima uygun
olmayan surekli verilerde Kruskal-Wallis testi, Normal da-
gihma uygun surekli verilerde ise Tek Yonli ANOVA kul-
lanilmistir. Biyokimyasal parametreler ile inflamasyon ve
Koagulasyon Faktorleri arasinda anlamli bir iliski olup ol-
madigi korelasyon katsayilarina bakilarak incelenmistir.

BULGULAR

Calismaya alinan hastalarin sayisi 1036 olup; hastalarin
%57,4'U (595 kisi) erkek %42,6's1 (441) kadindir. Hastala-
rin yaslari incelendiginde toplam 1036 hastanin %28,2'si
(292 kisi) 18-45 yas araliginda, %41,2'si (427 kisi) 46-64

yas araliginda ve %30,6's1 (317 kisi) 65 yas ve lzerindedir.
Calismaya alinan hastalarin ortalama yasi ise 55 olarak
bulgulanmistir (Tablo 1).

Tablo 1. Hastalarin yas, cinsiyete gore gruplandirilmasi ve dagi-

limi
Yas
18-45 292 28.2%
46-64 427 41.2%
65 > 317 30.6%
Cinsiyet
Erkek 595 57.4%
Kadin 441 42.6%

Yas gruplari incelendiginde biyokimyasal parametreler
arasinda AST/ALT orani agisindan anlamli bir farkhhk ol-
dugu gorilmektedir (p<0.0001). 18-45 yas araligindaki
hastalarda ortalama deger 0.40 olup 46-64 yas araligin-
da ortalama deger 0.18 ve 65 yas Uzerindeki hastalarda
ise ortalama deger 0.14 olarak gorulmektedir. T. biliru-
bin degerleri agisindan yas gruplari arasinda anlaml bir
farklilk oldugu séylenebilir (p=0.016). 18-45 yas arasi
hastalarin deger ortalamasi 0.60 iken 65 yas Uizeri hasta-
larin ortalama degeri 0.72'dir. Urik asit. BUN. EGFR. LDH.
troponin I. sodyum ve potasyum dederleri acisindan yas
gruplari arasinda anlamli bir farkhlik oldugu goérilmekte-
dir (p<0.0001). CK-MB degeri agisindan yas gruplari ara-
sinda anlaml bir farklilik oldugu soylenebilir (p=0.013).
18-45 yas arasi hastalarin ortalama degeri 13.19 iken 65
yas Uzeri hastalarin ortalama degeri 22dir. Glikoz deger-
leri acisindan yas gruplar arasinda anlamli bir farkhhk
oldugu gorulmektedir (p<0.0001). 18-45 yas arasindaki
hastalarin ortalama glikoz degeri 123.03 iken 46-64 yas
arasi hastalarin ortalama degeri 160.33 ve 65 yas Uzeri
hastalarin ortalama degeri 161.85'dir (Tablo 2).

Tablo 2. Yas gruplari arasinda biyokimyasal parametreler acisindan farkliligin degerlendirilmesi

Yas Gruplari
18-45 Yas 46-64 Yas 65 Yas ve Uzeri p
Ortalama Standart Sapma Ortalama Standart Sapma Ortalama Standart Sapma
SGOT (AST) 26.51 12.41 36.27 43.86 31.20 14.91 0.108
SGPT (ALT) 34.66 58.28 40.15 33.21 39.85 32.70 0.183
AST/ALT orani 0.40 0.60 0.18 0.46 0.14 0.57 <0.0001
T. BILIRUBIN 0.60 0.34 0.59 0.29 0.72 0.48 0.016
URIK ASIT 3.31 3.60 6.11 22.31 17.73 84.68 <0.0001
BUN 14.16 9.91 16.92 8.05 28.33 18.43 <0.0001
KREATININ 8.69 2.03 8.28 246 8.19 6.57 0.361
EGFR 111.26 16.57 93.45 17.02 73.51 21.71 <0.0001
LDH 201.47 109.35 252.23 168.85 279.24 156.36 <0.0001
CK-MB 13.19 5.10 18.18 13.12 22.00 16.06 0.013
TROPONIN | 3.31 3.60 6.11 22.31 17.73 84.68 <0.0001
GLikOZ 123.03 74.24 160.33 96.48 161.85 83.27 0.001
SODYUM 130.00 25.09 125.05 40.52 114.78 42.90 <0.0001
POTASYUM 4.09 0.41 4.22 0.50 4.30 0.63 <0.0001
KALSIYUM 8.71 0.88 8.83 0.69 8.68 0.57 0.906
KLOR 99.00 1.41 98.84 2.76 100.12 6.34 0.810
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Yas gruplari arasinda inflamasyon ve koagulasyon fak-
torlerinden CRP. CLR orani. D-dimer. fibrinojen. PCT. INR
ve APTT degerleri acisindan anlamli bir farklilik oldugu
gorilmektedir (p<0.0001). CRP degerleri incelendiginde
18-45 yas arasi hastalarin CRP degerleri ortalamasi 11.15
iken 46-64 yas arasi hastalarin ortalamasi 14.25 ve 65 yas
Uzeri hastalarin ortalama degeri 21.15dir. CLR orani ince-
lendiginde 18-45 yas arasi hastalarin CLR orani ortalama-
si 7.37 iken 65 yas ve Uzeri hastalarda bu oran 14.67'dir.
Fibrinojen degeri incelendiginde 18-45 yas arasi hasta-
larda ortalama deger 343.09 iken 46-64 yas arasi hasta-

larda 390.75 ve 65 yas lzeri hastalarda ise ortalama dege
478.80'dir. Ferritin degeri acisindan yas gruplari arasinda
anlaml bir farklilik olmadigi séylenebilir (p=0.174) (Tab-
lo3).

Yas gruplari arasinda hematolojik parametrelerden RBC.
HBG. HCT. WBC. NEU#. NLR orani. MON# ve PDV deger-
lerinin ¢cok anlamli diizeyde (p<0.0001) farklilik goster-
digi gorulmektedir. Ayrica MCH. MCHC. BAS#. EOS#.
PLT ve MPV parametrelerinin de belirgin sekilde farkllik
(p<0.05) gosterdigi gorilmektedir (Tablo 4).

Tablo 3. Yas gruplari arasinda inflamasyon ve koagulasyon faktorleri acisindan farkliligin degerlendirilmesi

Yas Gruplari
18-45 Yas 46-64 Yas 65 Yas ve Uzeri p
Ortalama Standart Sapma Ortalama Standart Sapma Ortalama Standart Sapma
CRP 11.15 7.80 14.25 6.91 21.15 13.11 <0.0001
CLR orani 7.37 7.36 9.29 7.53 14.67 13.41 <0.0001
D-DIMER 0.73 1.57 0.80 1.14 1.79 4.00 <0.0001
FERRITIN 421.82 407.59 574.14 457.26 548.22 461.55 0.174
FIBRINOJEN 343.09 362.07 390.75 365.75 478.80 390.92 <0.0001
PCT 0.21 0.07 0.23 0.09 0.22 0.08 <0.0001
INR 1.09 0.23 1.10 0.38 1.14 0.33 <0.0001
APTT 23.15 293 2435 373 23.56 5.53 <0.0001

Tablo 4. Yas gruplar arasinda hematolojik veriler acisindan farkliligin degerlendirilmesi

Yas Gruplari
18-45 Yas 46-64 Yas 65 Yas ve Uzeri p
Ortalama Standart Sapma Ortalama  Standart Sapma Ortalama Standart Sapma
RBC 4.93 0.52 4.81 0.53 4.62 0.56 <0.0001
HGB 14.19 1.70 13.83 1.69 13.47 1.68 <0.0001
DEMIR 29.00 24.57 43.56 46.42 28.00 18.15 0.766
HCT 84.27 47.28 112.63 77.95 117.50 78.70 <0.0001
MCV 87.25 6.10 86.76 6.13 87.92 6.46 0.197
MCH 28.84 2.38 28.81 2.38 29.25 248 0.012
MCHC 33.03 1.11 33.19 1.01 33.24 1.02 0.014
RDW 13.63 1.69 13.73 1.70 13.92 2.02 0.212
WCB 5.88 293 6.53 2.81 7.29 3.86 <0.0001
LYM# 1.85 1.05 1.93 1.02 1.98 1.31 0.547
NEU# 3.53 235 4.21 2.38 4.68 2.88 <0.0001
NLR orani 240 232 2.82 248 333 3.32 <0.0001
MON# 043 0.27 0.51 0.36 0.61 0.54 <0.0001
BAS# 0.04 0.16 0.04 0.20 0.03 0.02 0.041
EOS# 39.67 54.84 30.03 44.83 26.50 37.12 0.028
PLT 227.89 80.95 236.27 103.94 258.18 97.09 0.001
PLR orani 147.89 82.40 165.54 116.64 161.20 113.80 0.132
MPV 9.15 0.81 9.18 0.78 9.33 0.81 0.012
PDW 16.08 2.36 16.16 2.26 16.76 2.40 <0.0001
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Tablo 5. Yas ile biyokimyasal parametreler. inflamasyon ve koa-
giilasyon faktorleri ve hematolojik veriler arasindaki korelasyon

katsayilarinin incelenmesi

Biyokimyasal Parametreler
SGOT (AST) 0.113 0.124
SGPT (ALT) 0.038 0.241
AST/ALT orani -0.196 <0.0001
T. BILIRUBIN 0.148 0.002
URIK ASIT 0317 <0.0001
BUN 0.434 <0.0001
KREATININ -0.050 0.203
EGFR -0.686 <0.0001
LDH 0217 <0.0001
CK-MB 0.282 0.017
TROPONIN 0.127 0.002
GLIKOZ 0.153 0.005
SODYUM -0.170 <0.0001
POTASYUM 0.143 <0.0001
KALSIYUM -0.137 0318
KLOR 0.240 0.179

inflamasyon Ve Koagulasyon Faktorleri
CRP 0.397 <0.0001
CLR orani 0.313 <0.0001
D-DIMER 0.186 <0.0001
FERRITIN 0.055 0.436
FIBRINOJEN 0.153 <0.0001
PCT 0.051 0.103
INR 0.014 0.716
APTT -0.070 0.056

Hematolojik Veriler
RBC -0.238 <0.0001
HGB -0.188 <0.0001
DEMIR -0.139 0.397
HCT 0.150 <0.0001
MCV 0.038 0.226
MCH 0.060 0.056
MCHC 0.070 0.025
RDW 0.077 0.014
WCB 0.174 <0.0001
LYM# 0.048 0.122
NEU# 0.171 <0.0001
NLR orani 0.146 <0.0001
MON# 0.163 <0.0001
BASH# -0.026 0.413
EOS# -0.122 <0.0001
PLT 0.033 0.295
PLR orani 0.059 0.058
MPV 0.086 0.006
PDW 0.113 <0.0001

Yas ile biyokimyasal parametreler. inflamasyon ve ko-
agulasyon faktorleri ve hematolojik veriler arasinda
korelasyon katsayilari incelenmis olup tabloda goste-
rilmistir. Biyokimyasal parametrelerden t. bilirubin. trik
asit. BUN. LDH. CK-MB. Troponin I. glukoz ve potasyum
arasinda 0.01 anlamlilik dizeyinde pozitif yonde bir
iliski oldugu soylenebilir. Yani yas arttikca bu para-
metrelerde artis gozlemlenmistir. Buna karsin AST/ALT
orani. EFGR ve sodyum (korelasyon katsayilari sirasi ile
=-0.196; -0.686 ve -0.170; p<0.0001) yasla negatif kore-
lasyon gostermislerdir. Diger bir ifade ile bu parametre-
ler yasla birlikte cok anlamli bir sekilde azalma goster-
mislerdir. inflamasyon ve Koagulasyon faktérlerinden
CRP. CLR. D-dimer ve Fibrinojen (korelasyon katsayila-
ri sirasi ile =0.397; 0.313; 0.186 ve 0.153; p<0.0001) ile
yas arasinda ¢ok anlaml dlizeyde pozitif korelasyon
bulunmustur. Yasla birlikte bu parametrelerde artislar
gorulmustir. Hematolojik verilerden HCT. WBC. NEU#.
NLR. MON#. MPV ve PDV parametreleri ile yas arasin-
da p<0.0001dizeyinde ¢cok anlamli pozitif korelasyon
gorulmustdr. Yas ile birlikte bu hematolojik paramet-
relerde de artis gorilmdistiir. Ancak RBC. HBG ve EOS#
parametrelerinde negatif korelasyon gortlmdastir (ko-
relasyon katsayilar sirasi ile =-0.238; -0.188 ve -0.122;
p<0.0001) (Tablo 4).

TARTISMA

Her ne kadar COVID-19 ile ilgili yayinlarin sayisi hiz-
la artsa da. yas ve cinsiyet gibi demografik faktorlerin
rutin laboratuvar parametreleriyle iliskisi henliz tam
olarak acikhga kavusturulmamistir. COVID-19 siddeti
asemptomatik vakalardan kritik sistemik ve coklu or-
gan patolojilerine kadar genis bir yelpazede degisken-
lik gostermektedir. Bu nedenle hastaligin seyri ve so-
nuclarini tahmin edebilecek biyokimyasal belirteclerin
tanimlanmasi biylk énem tasir. COVID-19 hastalarina
yaygin olarak istenen testler arasinda tam kan sayimi
(CBQ). pihtilagsma testleri INR. aPTT) ve inflamasyon be-
lirtecleri (NLR. IL-6. CRP) yer alir. Ayni zamanda ALT. AST.
kreatinin ve LDH gibi organ fonksiyon parametreleri de
stkca takip edilir (17).

COVID-19. bir¢ok hayati organa ciddi sekilde zarar vere-
bilir ve organ fonksiyonlarini takip etmek icin biyokimya-
sal belirteclerin izlenmesi cok énemlidir. Ornegin. LDH.
COVID-19 hastalarinda genellikle yikselir ve akciger
hasarini gosterir (18). Ayrica. trombositopeni. trombo-
sit sayisinin 50.000'in altina diismesi durumunda. mor-
talitenin arttigi bir durumu ifade eder. Trombositopeni.
COVID-19'un akcigerdeki megakaryositlerin olgunlas-
masini etkilemesi ve SARS-CoV-2'nin ACE2 reseptorleri-
ne baglanarak endotel hasari olusturmasiylailiskilidir. Bu
surec. trombosit agregasyonuna ve tromboza yol acarak
yaygin damar i¢i pihtilasma (DIC) ve trombositopeni ile
sonugclanir (19).
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Karaciger COVID-19'dan siklikla etkilenir ve ALT ile AST
seviyelerindeki ylikselme hepatoselliiler hasarin bir gos-
tergesidir (20). ALT. karacigerde daha spesifik bir belir-
tecken. AST bircok dokuda bulundugundan karaciger
hasari icin daha az spesifik bir belirtectir. COVID-19'un
karacigeri dogrudan etkileyebilecegi dusinilmekte-
dir; 6zellikle ACE2 reseptori bakimindan zengin olan
kolanjiyositler virls tarafindan enfekte olabilir ve bu da
karaciger fonksiyon bozukluguna neden olabilir (21).
COVID-19 hastalarinin %14 ila %53'( arasinda karaciger
fonksiyon bozuklugu bildirilmistir (22). Ayrica. yash CO-
VID-19 hastalarinda sodyum dengesizlikleri (hiponatre-
mi ve hipernatremi) ciddi pnémoni ile iliskilendirilmistir
(23).

CRP. COVID-19 siddetinin erken bir gostergesi olabilir ve
hastaneye basvuru aninda degerlendirilerek erken mu-
dahale firsati saglayabilir (24). Benzer sekilde. fibrinojen
seviyeleri siddetli hastaligi olanlarda daha ytksek bulun-
mus ve D-Dimer ile fibrinojenin mortaliteyi 6ngérmede
onemli faktorler oldugu bildirilmistir (25-26).

Yasla birlikte karaciger enzimlerindeki degisiklikler g6z-
lemlenmistir. En ylksek AST ve ALT seviyeleri 45-64 yas
grubunda bulunmus. ancak De Ritis oraninin (AST/ALT)
yasla birlikte azaldigr gézlenmistir. Yasa bagl karaciger
hasarini degerlendirmek icin AST/ALT orani yaygin ola-
rak kullanilmaktadir. Bulgularimiz. dnceki arastirmalarla
uyumlu olarak yasa bagli olarak AST ve ALT seviyelerinin
arttigini géstermektedir (27). Bununla birlikte. bazi ¢alis-
malar COVID-19 hastalar arasinda bu enzimlerde yasa
bagli anlamli bir fark bulmamustir (18).

Kalp hasari. 6zellikle yash hastalarda daha sik gozlem-
lenen bir komplikasyon olup. yashlarda LDH seviyeleri
belirgin sekilde yuksektir. Bu durum. yasla birlikte mi-
yokardiyal hasarin arttigini distindirmektedir (28-29).
Bobrek fonksiyonlar da yasla birlikte kotilesmektedir.
Calismamizda. BUN ve Urik asit seviyelerinin yasla birlik-
te artarken EGFR degerlerinin distigl gozlenmistir. Bu
bulgular. yash hastalarda akut bdbrek hasari (AKI) insi-
dansinin daha yiiksek oldugunu desteklemektedir [30].
COVID-19a bagh bobrek hasarinin baglica nedenleri ara-
sinda sepsis. sitokin firtinasi ve virustin dogrudan bébrek
hicrelerine saldirmasi yer alir (31).

CRP. CLR. D-Dimer ve fibrinojen gibi inflamatuar belirteg-
lerin yasla birlikte arttigi gozlenmistir. Ozellikle yasl has-
talarda COVID-19'un pihtilasma bozukluklarina yol aca-
bilecegi distnilmektedir. Yaslanma ile bazi pihtilagsma
faktorlerinin artmasi. yasl hastalarda hiperkoagiilasyon
durumuna yol acabilir (32). Bulgularimiz. CRP seviyeleri-
nin yasla birlikte dnemli 6lctide arttigini gdstermektedir;
bu da yash hastalarda daha yiksek inflamatuar yanitlarla
iliskilendirilebilir (33).

Kan parametreleri agisindan. yasla birlikte RBC. HGB. BAS
ve EOS dizeylerinde azalma. buna karsilik WBC. NEU.
NLR ve PLT diizeylerinde artis gorilmastur. Yiksek NLR.

COVID-19 hastalarinda mortaliteyi 6ngérmede 6nemli
bir belirte¢ olarak kabul edilir (34). Eozinofil sayisindaki
azalma ise. virlis kaynakli enfeksiyonlarda beklenen bir
durumdur ve kotl prognoza isaret edebilir (35). Eozino-
filler enfekte olmus dokularda birikerek enfeksiyonla sa-
vasir ve bu slirecte kan dolasiminda azalir (35).

SONUC

Bu calisma COVID-19 hastalarinda yasa bagh olarak infla-
matuar ve hematolojik belirteclerdeki farkliliklari ortaya
koymustur. Yasl hastalar. daha siddetli inflamatuar yanit-
lar. coklu organ yetmezligi ve daha koti sonuclarla karsi
karsiya kalmaktadir. Bu bulgular. 6zellikle yash hastalarin
yakindan izlenmesi gerektigini ve CRP. D-Dimer. LDH ve
BUN gibi belirteclerin COVID-19'un seyrini 6ngérmede
onemli oldugunu vurgulamaktadir.
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