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YAZARLAR ICIN BILGILER

Bati Karadeniz Tip Dergisi

“Bat1 Karadeniz Tip Dergisi”, Zonguldak Biilent Ecevit Universitesi
Tip Fakiiltesinin bilimsel yayim organidir. Dergimiz 2017 yilinda ya-
yina baglamistir, 2019 yilindan itibaren TR Dizin ve Tiirk Atif Dizini
i¢inde yer alan hakemli bir dergidir. Dergi yilda ti¢ kez olmak tizere Ni-
san-Agustos ve Aralik aylarinda yayimlanir. Derginin yayim dili Tiirkge
ve Ingilizcedir.

Derginin amaci Tiirkiyede ve yurtdisinda ilgili alanlarda yapilan ni-
telikli arastirma caligmalarini ulusal ve uluslararasi bilim ortamina su-
narak duyurmak, paylagsmak ve siirekli bir egitim platformu olusturarak
bilimsel ve sosyal iletisimin saglanmasina katkida bulunmaktir. Der-
gide bu amaglar dogrultusunda Temel, Dahili ve Cerrahi Tip Bilimleri
alaninda 6zgiin arastirmalar, olgu sunumlari, derlemeler, kisa bilgi ma-
kalesi, editore mektup, biyografi yazilari ve makale bi¢imine getirilen
toplanti bildirileri yayimlanir. Kongre, sempozyum, elektronik ortamda
sunulmus bildiriler veya 6n ¢alismalar, bu durumun belirtilmesi kosu-
luyla yayimlanabilir. Bu dergiye gonderilen yazilar, daha 6nce herhangi
bir yerde yayimlanmamis ve yayimlanmak tizere bagka bir dergiye gon-
derilmemis olmasi sart1 ile kabul edilir.

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Yazarlar, yazar
siralamasini yayin hakki devir formunda imzali olarak belirtmek zo-
rundadir. Yazarlarmn tiimiintin ismi, yazinmn baghgmm altindaki bo-
limde yer almalidir. Yazarlik i¢in yeterli ol¢titleri karsilamayan ancak
¢aligmaya katkisi olan tiim bireyler “Tesekkiir” kisminda siralanabilir.
Bu amagla “Yayin hakki devir s6zlesmesi formu” sorumlu tiim yazar-
lar tarafindan imzalanarak sisteme yiiklenmelidir. Makaleler “https://
dergipark.org.tr/tr/pub/mjwbs”adresinden sisteme yiiklenmesi ge-
rekmektedir. Sisteme kapak sayfasinin, tablo ve grafiklerin de ayr1 ayr1
yiuklenmelidir. Kapak sayfasinin tiim yazarlarin ad, soyad, ¢alistiklar
kurum, 40 karakteri gegmeyen kisa baslik, e-posta adresleri ve ORCID
ID bilgilerini i¢ermelidir.

Tim yazilar 6nce editor ve yardimer editorler tarafindan 6n deger-
lendirmeye alinir. Daha sonra degerlendirilmesi igin alaninda uzman
hakemlere gonderilir. Editor, yazilar1 diizeltme, degistirme, reddetme
veya yeniden diizenlenmesi i¢in geri gonderme hakkina sahiptir. Der-
gide yayimlanmasina karar verilen yazilar sayfa diizenlenmesi siirecine
alinir. Yazilar yayim 6ncesi son sekline getirilerek yazarlarin kontroliine
ve onayima sunulur. Tim yazilar, uluslararas: etik kurallara uygun ol-
mali ve s etik kurul izninin alindigina dair belge sisteme yiiklenmelidir.

MAKALENIN HAZIRLANMASI
Kapak Sayfas1

Yazinin Tiirk¢e ve Ingilizce basligi, yazarlarin ad ve soyadlar1 belir-
tilir. Ayn1 kurumdan yazarlar, ayn1 numarayi almak tizere klinik, b6lim,
enstitli veya kurulusun ismi ve adresleri yazar sirasina gére numaralan-
dirilarak yazilir. Yazinin kisa baghg: da verilmelidir. Yazigmalarin yapi-
lacag1 yazarin adi, tam posta adresi, telefon, faks numarasi ve elektronik
posta adresleri yazilmalidir. Calisma bir kongre ya da bir toplantida bil-
diri olarak sunulmugsa, yazarlar bu durumu sayfanin sonunda, yapilan
toplantinin adini, yerini ve tarihini veya destek alan kurum ile proje
numarasini vererek belirtmelidir.

Medical Journal of Western Black Sea

WENT ECey, ¢
5

SRR

Oz

Iki yiiz elli sézciikten fazla olmayan Tiirkge 6z yazilmalidir. Oz kis-
mi1 amag, gereg ve yontemler, bulgular ve sonug boliimlerini igermelidir.
Kisaltmalar ve kaynaklar kullanilmamalidir. Oziin sonunda yer alacak
anahtar sozctkler, ti¢ ile yedi sozciik arasinda, Index Medicus Tibbi
Bagliklar (MeSH) listesine uygun olarak alfabetik sirada verilmelidir.
Bir bagka sayfaya, Tiirkge 6z ve anahtar s6zciiklerin birebir terciimesi
olacak bicimde Ingilizce 6z (abstract) yazilmalidir.

Olgu sunumlarinda ise; amag, olgu (lar), sonug (lar) bolimlerini
igeren yapilandirilmis 6z bulunmalidir.

Metin Sayfalar1

Makalenin ana metni giris, gereg ve yontemler, bulgular ve tartisma
basliklar: altinda verilmelidir. Biitiin 6l¢iimler metrik sistemde veril-
melidir. Simge ve kisaltmalar uluslararas: standartlarda olmalidir. Ki-
saltmalar metinde ilk goriildiigtinde agiklanmali ve genel kabul gormiis
olanlarla sinirlandirilmalidir. Istatistiksel analiz i¢in kullanilan testler
metinde ve tablolarda belirtilmelidir. Yazarlar, metnin sonunda tesek-
kiir bashig: altinda, ¢alismanin gergeklesmesi i¢in katkida bulunan kisi,
kurum ve kuruluslar varsa bildirebilirler. Makalenin sonunda ¢ikar ca-
tigmasi, yazar katki beyany, finansal destek ve etik kurul onay bagliklar:
doldurulmalidur.

Tablo, Sekil ve Resimler

Tablolar ana metin iginde kaynaklardan sonra gelmeli, her tablo
ayr1 bir sayfada olacak sekilde ve ¢ift aralikli olarak yazilmalidir. Makale
icindeki gegis sirasina gore numaralandiriimali ve kisa baglik icerme-
lidir. Metin igerisinde de yerleri belirtilmelidir. Tablo bashg: tablonun
iistiinde, tablo agiklamalari ve kisaltmalar altta yer almalidur.

Resim ve sekiller “jpeg” ya da “tiff” formatinda verilmelidir. En
az 800x600 piksel boyutunda ve 300 dpi ¢oziiniirliikte sisteme yiiklen-
melidir. Histolojik kesit ve sitoloji fotograflarinda biiyiitme ve boyama
teknigi belirtilmelidir. Resim ve sekil alt yazilar1 makalenin sonunda
ayr1 bir sayfada verilmelidir. Sekil altyazilar: kisa ve agiklayici olmalidir.
Ayni siitun iginde yer alan ve birlikte goriinen sekiller ayn1 numarayi,
farkls harflerle alabilirler (1A,1B gibi). Eger miimkiinse fotograf tizerine
olgek eklenmelidir.

Kaynaklar

Kaynaklar makalede gecis sirasina gore numaralandirilmali, nu-
maralar1 metinde ctimlenin sonunda parantez iginde belirtilmelidir ve
metin igerisinde aldig1 numaraya gore kaynak listesinde gosterilmelidir.
Kaynak listesi ayr1 bir sayfada olmalidir. Kaynak listesinde “ve ark?” (et
al.) kisaltmasi kullanilmamal, biitiin yazarlar eklenmelidir.

Makale

Yazar ad(lar)i, makale adi, dergi ad1 (“IndexMedicus” ta verilen
listeye gore kisaltilmalidir), yily, cilt numarass, ilk ve son sayfa
numarasi.

Eser T, Unver B, Alar¢in G, Bayraktaroglu T. Yetiskinlerde Bel/

Boy Orani ile Ayak Postiirii Arasindaki Iligkinin Incelenmesi.
Turk J Diab Obes. 2020;4:30-35.
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YAZARLAR ICIiN BILGILER

Vi

Kitaplar

Boliimiin yazarlarinin ad(lar)s, kitabin adi, kaginci baski oldugu,
yayimlandig yer, yayinevi, yil.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics
with functio nal appliances. 2nd ed., St. Louis, Mosby; 1997.

Kitap boliimii

Ilgili boliim yazar ad(lar)y, ilgili béliim adi, editor(ler), kitabin
ady, yayim landi1 yer, yayievi, yil, ilk ve son sayfa numarasi.
Marsh PD, Nyvad B. The oral microflora and biofilms on teeth.
In: Fejerskov O, Kidd E, editors. Dental caries the disease and
its clinical management. 2nd ed. Blackwell Munksgaard; 2004.
29-48.

Cevrimici makaleler

Abood S: Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am ] Nurs [Internet yayni]. 2002
Jun;102(6) (Erisim Tarihi:... Adres:http://www.nursingworld.
org/AJN/2002/june/ Wawatch.htm).

Tez drnegi

Saglam C. Cerrahi menopoz modeli olusturulan geng disi si-
¢anlarda glp-1 agonistinin depresyon benzeri davranislara et-
kisi (Yiiksek Lisans Tezi), Zonguldak, Zonguldak Biilent Ece-
vit Universitesi, 2022, 1-106. (Erisim Tarihi:01.12.2023, Adres:
http...).
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% Yayin Haklar1 Devir Formu
o] ve Yazar Katki Formu

B .
E% Yazarlar I¢in Bilgiler
FAaTr

iletisim Bilgileri

Taner BAYRAKTAROGLU, Bas Editor

1Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesi,
Dahili Tip Bilimler Bolimii, 1(; Hastaliklar1 Anabilim Dali,
Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali
*Zonguldak Biilent Ecevit Universitesi,

Obezite ve Diyabet Uygulama ve Aragtirma Merkezi
67100, Zonguldak, Tiirkiye

Tel: +90 (372) 291 24 44

baytaner@beun.edu.tr, baytaner@yahoo.com
turkjod@gmail.com, baytaner@hotmail.com

Web adresi: https://dergipark.org.tr/tr/pub/baktipd
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Medical Journal of Western Black Sea

“Medical Journal of Western Black Sea” is a scientific publication of
Zonguldak Biilent Ecevit University Faculty of Medicine. The journal
started publication in 2017. It is a peer-reviewed journal that has been
included in TR and the Turkish Citation Index since 2019. It is pub-
lished three times a year, in April, August and December. The publish-
ing language of the journal is Turkish and English.

The aim of the journal is to report and share qualified research
studies conducted in relevant fields in Tiikiye and abroad by presenting
them to the national and international scientific community, and to
contribute to scientific and social communication by creating a con-
tinuous education platform. In accordance with these aims, the journal
publishes original research in the field of Basic, Internal and Surgical
Medical Sciences, including case reports, review articles, short com-
munications, letters to the editor, biography articles and conference
proceedings written in article format. Papers or preliminary studies
presented in congresses, symposiums, or online can be published in
the journal, provided that this situation is stated. Manuscripts sent to
this journal are accepted on the condition that they have not been pub-
lished anywhere before and have not been sent to another journal for
publication.

All scientific responsibility for the articles belongs to the authors.
Authors must indicate their author order in a signed form on the “Pub-
lication Rights Transfer Agreement Form”. The names of all authors
should be included in the section below the title of the article. All in-
dividuals who do not meet the criteria for authorship but contributed
to the study can be listed in the “Acknowledgments” section. For this
purpose, the “Publication Rights Transfer Agreement Form” must be
signed by all responsible authors and uploaded to the system. Articles
must be uploaded to the system from “https://dergipark.org.tr/tr/pub/
mjwbs”. The cover page, tables and graphics must also be uploaded
to the system separately. The cover page must include the name and
surname of all authors, the institution they work for, a short title not
exceeding 40 characters, e-mail addresses and ORCID ID information.

All articles are first pre-evaluated by the editor and assistant editors.
It is then sent to reviewers who are experts in the field for evaluation.
The editor has the right to correct, change, reject or send back articles
for rewriting. Articles that are decided to be published in the journal
are taken into the page editing process. The articles are brought to their
final form before publication and submitted to the authors for control
and approval. All articles must comply with international ethical rules
and a document proving that ethics committee permission has been
obtained must be uploaded to the system.

PREPARING YOUR PAPER
Cover Page

The Turkish and English title of the article, and the names and sur-
names of the authors are provided. Authors from the same institution
are written by numbering the names and addresses of the clinic, de-
partment, institute or organization in the order of the authors in or-
der to receive the same number. The short title of the article should
also be given. The name of the author to whom correspondence will be
made, full mailing address, telephone, fax number and e-mail addresses
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INSTRUCTIONS FOR AUTHORS

should be written. If the study was presented as a paper at a congress
or a conference, the authors should indicate this at the end of the page,
giving the name, place and date of the congress/conference or the insti-
tution receiving support and the project number.

Abstract

The abstract, not exceeding 250 words, needs to be written in Turk-
ish and English. It should include aim, materials and methods, results
and conclusion sections. Abbreviations and references should not be
used. Turkish keywords provided at the end of the abstract should
be between three and seven words and given in alphabetical order in
accordance with the Index Medicus Medical Titles (MeSH) list. An
English abstract should be written on another page, with a one-to-one
translation of the Turkish abstract and keywords. In case reports, there
should be a structured abstract that includes objective, case(s), and con-
clusion(s).

Main Text

The main text of the article should be given under the headings of
introduction, materials and methods, results and discussion. All meas-
urements must be given in the metric system. Symbols and abbrevia-
tions must comply with international standards. Abbreviations should
be explained when first seen in the text and should be limited to those
that are generally accepted. Tests used for statistical analysis should be
stated in the text and tables. Authors can state, under the acknowledg-
ment heading at the end of the text, any individuals, institutions and or-
ganizations that contributed to the realization of the study. Conflict of
interest, author contribution declaration, financial support and ethics
committee approval headings must be filled in at the end of the article.

Tables, Figures and Images

Tables should come after the references in the main text and each
table should be on a separate page and double-spaced. It should be
numbered according to the order of occurrence in the article and con-
tain a short caption. Their locations should also be specified in the text.
The table caption should be at the top of the table, and table descrip-
tions and abbreviations should be at the bottom.

Images and figures must be uploaded to the system in “.jpeg” or
“tift” format with a pixel size of at least 800x600 and a resolution of
1000 dpi. Magnification and staining techniques should be indicated in
histological section and cytology photographs. Image and figure cap-
tions should be given on a separate page at the end of the article. Figure
captions should be short and descriptive. Figures that appear together
in the same column may have the same number with different letters
(such as 1A, 1B). If possible, a scale should be added to the photograph.

References

References should be numbered in the order of their appearance in
the article, their numbers should be stated in parentheses at the end of
the sentence in the text, and they should be shown in the reference list
according to the number they appear in the text. The source list should
be on a separate page. In the reference list “et al.” (et al.) abbreviation
should not be used, all authors should be included.
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Journal Article
Author name(s), title of the article, journal name (must be ab-
breviated according to the list given in “IndexMedicus”), year,
volume number, first and last page number.

Eser T, Unver B, Alarcin G, Bayraktaroglu T. Examining the
Relationship Between Waist/Height Ratio and Foot Posture in
Adults. Turk J Diab Obes. 2020;4: 30-35.

Book

Name(s) of the authors of the chapter, title of the book, edition,
place of publication, publisher, year.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics
with functio nal appliances. 2nd ed., St. Louis, Mosby; 1997.

Book Chapter

Author name(s) for the chapter, chapter title, editor(s), title
of the book, place of publication, publisher, year, first and last
page numbers.

Marsh PD, Nyvad B. The oral microflora and biofilms on teeth.
In: Fejerskov O, Kidd E, editors. Dental caries the disease and
its clinical management. 2nd ed. Blackwell Munksgaard; 2004.
29-48.

Online articles

Abood S: Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am ] Nurs [Internet publication].
2002 Jun 102(6) (Access Date: ... Link:http://www.nursing-
world.org/AJN/2002/june/ Wawatch.htm).

Thesis

Saglam C. Effect of glp-1 agonist on depression-like behaviors
in young female rats created as a surgical menopause model.
(Master’s Thesis), Zonguldak, Zonguldak Biilent Ecevit Univer-
sity, 2022, 1-106 (Access Date:01.12.2024, Link:http...).
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EDITORDEN |

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesi tarafindan yayimlanan Bat: Karadeniz Tip Dergisi (Medical Journal of Western Black
Sea-Med ] West Black Sea) 2024 yil1 Agustos sayisin1 zamaninda sizlere sunuyoruz.

Yayinlanmaya 2017 yilinda baglayan dergimiz, 2019 yilindan itibaren TUBITAK UAKBIM TR Dizin tarafindan indekslenerek giincel ve
bilimsel yayinlariyla literatiire katki saglamaya devam etmektedir. Dergimizin ulusal ve uluslararasi goriiniirligii arttik¢a degerli bilim
insanlarinin dergimize gondermis oldugu yayin akisi da artmaktadir.

Dergimizin bu sayisinda bir yeniligi sizlerle paylasiyoruz. Editorler Kurulunca yayimnlanacak yazilarin grafiksel 6zetlerinin de birlikte
yaymlamasina karar verdik. Dergiler giderek artan bir sekilde makalenin gévdesinin yaninda “grafiksel” veya “gorsel 6zet”in sunulmasini
talep etmektedir. Bu, makalenin ana bulgularinin tek, kisa, resimli ve gorsel bir 6zetidir. Grafiksel bir 6zet, okuyucularin makalenin
ana mesajin1 hizli bir sekilde anlamalarina olanak saglamayi, taramay, disiplinler arasi arastirmayi tesvik etmeyi ve okuyucularin hangi
makalelerin kendi arastirma ilgi alanlariyla en alakali oldugunu daha hizl belirlemelerine yardimci olmay1 amaglamaktadir. Grafiksel 6zet
ile ilgili ayrintili bilgi https://dergipark.org.tr/tr/pub/mjwbs/page/16765 adresinde yer almaktadir.

Bat1 Karadeniz T1p Dergimizin 2024 Agustos sayisinda (8.Cilt, Say1 2) yer alan asagida konularini belirttigimiz yazilari sizlerle paylasiyoruz:

o Idiopatik Pulmoner Fibroziste Mevcut Durum ve Yeni Tedavi Yaklagimlar
o Sicanlarda Akciger Hasarinin Degerlendirilmesi i¢in Kullanilan Histolojik Derecelendirme Sistemleri

« Polikistik Over Sendromlu Addlesanlarda Trombosit indeksleri, Hormonal Durum ve Insiilin Direnci Arasindaki iligki: Retrospektif
Bir Vaka-Kontrol Calismasi

Hafif-Orta Persistan Astimli Cocuklarda Inhale Kortikosteroid (Budesonide)’in Serum a -1-Antitiripsin, Sistatin C, ACE, IL-8 ve
Klinik Uzerine Etkisinin Aragtiriimasi

o Uriner Tag Hastalig1 Olan Hastalarda Malign Aritmi Riskinin Elektrokardiyografi Parametreleri ile Degerlendirilmesi
o Akut Kalp Yetmezliginde Sagkalim Degerlendirmek igin Yeni Bir Skor: Diiiretik Etkinlik Skoru

«  Yogun Bakimda Takip Edilen Alkol Zehirlenmelerinin Retrospektif Incelenmesi

o Adrenal Kitle Tedavisinde Cerrahi Sonuglar: Retrospektif Bir Analiz

o Alzheimer Hastalarinda El Becerisi, Denge ve Gévde Kontrolii: Kesitsel Bir Arastirma

o Annona Muricata Yaprak Ekstratinin Spinal Korddaki Radyoprotektif Etkileri ve Histopatolojik Sonuglar1

o+  Gizemi Gézmek: Yiiksek Dansiteli Lipoprotein ‘Tyi’ Kolesterol Nasil ‘Kétii” Oluyor?

« Adli Olgularin Ceza Hukuku Baglaminda Psikiyatrik Degerlendirmesi; Sosyodemografik Ozellikler, Klinik Tanilar ve Sug iligkileri:
Retrospektif Bir Caligma

« Amyand Hernisi: Olgu Sunumu

o [lleri Evre Akciger Kanseri Hastasinda Radyoterapi Sonrast Ilerleyen Erigkin Trakeobronkomalazi: Nadir Bir Olgu

 “Apendiks Miisindz Neoplazi Hastalarinda Klinik Deneyimimiz” Isimli Makaleye Editor Mektubu

Dergimizin yaymnlanmasinda; Rektor Prof. Dr. Ismail Hakki OZOLCER’e, Tip Fakiiltesi Dekani Sayin Prof. Dr. Hande AYDEMIR’e,

yazarlara, yazilar titizlikle degerlendiren hakemlerimize, Danisma Kurulumuza, Tiirkce ve Ingilizce Dil Redaksiyon Kurulumuza, Alan
Editorlerine, Editor yardimcilarina, Yayin Kurulumuza, teknik gorevlilerimize ve yayinevimize tesekkiir ederiz.

Prof. Dr. Taner BAYRAKTAROGLU
Bas Editor
Agustos 2024

Prof. Dr. Hale Sayan OZACMAK
2024 Agustos Say1 Editori
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EDITORIAL

Dear Readers,

We present to you on time the August 2024 issue of the Medical Journal of Western Black Sea (Med ] West Black Sea) published by
Zonguldak Biilent Ecevit University, Faculty of Medicine.

Our journal, which started publication in 2017, has been indexed by TUBITAK UAKBIM TR Index since 2019 and continues to
contribute to the literature with its current and scientific publications. As the national and international visibility of our journal
increases, the flow of publications sent to our journal by valuable scientists also increases.

We are sharing an innovation with you in this issue of our journal. Our Editorial Board have decided to publish the graphical abstract
of the articles to be published together. A graphical abstract should allow readers to quickly gain an understanding of the main take-
home message of the paper and is intended to encourage browsing, promote interdisciplinary scholarship, and help readers identify
more quickly which papers are most relevant to their research interests. Journals are increasingly requesting the submission of a
“graphical” or “visual abstract” alongside the body of the article. This is a single, concise, pictorial and visual summary of the main
findings of the article. It could either be the concluding figure from the article or better still a figure that is specially designed for the
purpose, which captures the content of the article for readers at a single glance. Detailed information about the graphical abstract is
available at https://dergipark.org.tr/tr/pub/mjwbs/page/16765.

In our August 2024 issue of our Western Black Sea Medical Journal (Volume 8, Issue 2), we would like to share with you the articles
on the following topics:

o Current Status and New Treatment Approaches in Idiopathic Pulmonary Fibrosis

« Histological Scoring Systems for the Assessment of the Degree of Lung Injury in Rats

o The Relationship Between Platelet Indices, Hormonal Status, and Insulin Resistance in Adolescents with Polycystic Ovary
Syndrome: A Retrospective Case-Control Study

» Evaluation of Effects of Inhaled Corticosteroid (Budesonide) on Cycstatin C, Angiotensin Converting Enzyme, a
-1-Antityripsin, Interleukin-8 and Clinical Status in Mild to Moderate Persistant Asthmatic Children

o Evaluation of the Risk of Malignant Arrhythmia Through Electrocardiography Parameters in Patients with Urinary Stone
Disease

o A Novel Index for Survival in Acute Heart Failure: Diuretic Efficiency Score

o Retrospective Investigation of Alcohol Intoxications Followed in Intensive Care Unit

o Surgical Outcomes of Adrenal Mass Management: A Retrospective Analysis

o Manual Dexterity, Balance, and Trunk Control in Patients with Alzheimer’s Disease: A Cross-Sectional Study
o Radioprotective Effects of Annona Muricata Leaf Extract in the Spinal Cord

« Unraveling the Mystery: How High Density Lipoprotein ‘Good” Cholesterol Goes ‘Bad’?

o Psychiatric Evaluation of Forensic Cases in the Context of Criminal Law; Sociodemographic Characteristics, Clinical Diagnoses,
and Crime Relations: A Retrospective Study

o Amyand’s Hernia: A Case Report

o Adult Tracheobronchomalacia that Progressed Following Radiotherapy in an Advanced-stage Lung Cancer Patient: A Rare Case
Report

« Editor’s Letter to the Article “Our Clinical Experience in Patients with Appendiceal Mucinous Neoplasia”
In the publication of our journal; T would like to thank to Rector, Prof. Dr. Ismail Hakki OZOLGER, to Dean Prof. Dr. Hande

AYDEMIR, the authors, our referees who carefully evaluated the articles, our Advisory Board, our Turkish and English Language
Editorial Board, Field Editors and Assistant Editors, our Editorial Board, our technical staff and our publishing house.

Ozagmak, Hale Sayan, Prof., MD. Bayraktaroglu, Taner, Prof., MD.
The Editor of 2024 August’s Issue Chief Editor
August 2024
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Derleme / Review

idiopatik Pulmoner Fibroziste Mevcut Durum ve Yeni Tedavi Yaklagimlan
91 Current Status and New Treatment Approaches in Idiopathic Pulmonary Fibrosis
Seyde Nur UCAR, Yusuf ELMA, Biilent ALTINSOY, Aysegiil TOMRUK ERDEM, Emine YILMAZ CAN

Histological Scoring Systems for the Assessment of the Degree of Lung Injury in Rats
104 Sicanlarda Akciger Hasarinin Degerlendirilmesi icin Kullanilan Histolojik Derecelendirme Sistemleri
Osman CENGIL, Mete KECECI

4

Ozgiin Aragtirmalar / Original Researchs

The Relationship Between Platelet Indices, Hormonal Status, and Insulin Resistance in Adolescents
with Polycystic Ovary Syndrome: A Retrospective Case-Control Study
113 Polikistik Over Sendromlu Adélesanlarda Trombosit indeksleri, Hormonal Durum ve insiilin Direnci Arasindaki iliski:
Retrospektif Bir Vaka-Kontrol Calismasi
Serap TOPKARA SUCU, Hiiseyin Levent KESKIN
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GRAFIKSEL OZET

Umut vadeden ¢alismalar vardir, ancak etkin bir tedavi i¢cin daha fazla arastirma gereklidir.

inhaler

hastaliklar vb. /

Epitel hiicre hasari ve
inflamasyonla baglayan
sureg, yillar icinde akciger

belirlenmesi, tedavi ve
tedavi takibini kapsayan
kompleks bir stregtir.
idiopatik akciger
fibrozisinin heniiz etkin
bir tedavisi

atoienler Idiopatik akciger fibrozisi Bu derleme, idiyopatik
patoj ’ olarak adlandirilan bu pulmoner fibrozisin
viral s .
. klinik duruma yaklagim; mevcut durumu ve
enfeksiyonlar, ; .
) . tani, prognozun yeni tedavi
otoimmun

yaklasimlari hakkinda
glincel bilgiler
sunmaktadir. Boylece,
hem arastirmacilar
hem de klinisyenler
igin 6nemli bir kaynak

dokusunda fibrotik
degisikliklerin meydana
gelmesi ile sonuglanir.

bulunmamaktadir. gorevi gérmektedir.

Ugar SN, Elma Y, et al.. idiopatik pulmoner..
Med J West Black Sea. 2024;8(2):91-103.
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oz

idiopatik pulmoner fibrozis normal akciger dokusunun yerini gaz degisimine olanak vermeyen bag dokusunun aldig, etiyolojisi bilinmeyen,
ilerleyici bir akciger hastaligidir. Akciger dokusunda fibrozisin gelisimi kronik bir stirectir ve bu sirece birden fazla sinyal yolagi ve mediyatér
katkida bulunmaktadir. Bilinmeyen etiyolojisine ragmen, cesitli genetik ve gevresel faktdrler idiopatik pulmoner fibrozisle iligkilendiriimektedir.
idiopatik pulmoner fibrozisin klinigi, akciger fonksiyonlarinin kademeli kaybini icermekte ve hastalar son evrede genellikle solunum yetmezIigi
ile kaybedilmektedir. Bu nedenle, uygun tedavi yaklagimlarinin belirlenmesi ve uygulanmasi kritik bir Sneme sahiptir. Kesin bir tedavisi
olmamakla birlikte, hastaligin ilerlemesini yavaglatmak ve yasam kalitesini artirmak icin cesitli tedavi segenekleri bulunmaktadir. Mevcut
tedavi yaklasimlar arasinda en yaygin kullanilanlar, pirfenidon ve nintedanib gibi antifibrotik ilaglardir. Bu ilaglarla, akciger dokusunda
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fibrozisin ilerleyisi yavaslatilabilmekte ve semptomlar hafifletilebilmektedir. Henlz etkin bir tedavisi olmayan hastalik icin, patofizyolojide rol
oynayan sinyal yolaklarinin ve mediyatdrlerin hedeflendigi yeni tedavi yaklagimlari olusturulmaktadir. Bu yaklasimlar arasinda pirfenidon
ve nintedanib kombinasyonu, Bl 1015550, PLN-74809, TRK-250, BMS-986278, PBI-4050, TD139, treprostinil ve kdk hiicre tedavisi gibi
potansiyel tedaviler yer almaktadir. Su anda yurdtllen ve gelecekte gergeklestirilecek ¢alismalar sayesinde, daha etkili tedavi yontemlerinin
gelistirilmesi ve hastaligin tam anlamiyla tedavi edilebilmesi umut edilmektedir.

Anahtar Sozciikler: Antifibrotik ilaglar, idiopatik pulmoner fibrozis, klinik calismalar, pulmoner fibrozis, yeni tedavi yaklasimlari

GRAPHICAL ABSTRACT

Promising studies exist, but further research is needed to establish an effective treatment.
Inhaled
pathogens, The management of this This review provides
viral clinical condition, called current information on the
infections, pulmonary fibrosis, is a state of idiopathic
autoimmune complex process pulmonary fibrosis and
diseases, etc. involving diagnosis, new treatment
/ prognosis, treatment and approaches. Thus, it
The process, which begins foIIow—.up. serves as an important
with epitheliél cell damage Therg Is currently no resource for both
. X i effective treatment for researchers and
gnd |_nflammat|or_1, results in pulmonary fibrosis. clinicians.
fibrotic changes in lung
tissue over the years.
. Nur r, Yusuf Elm. r SN, ElmaYy, I. Curren ..M
Medical Joumal of Westem Black Sea Sey%%leﬁt /kjlgiéoyl,jseli s \lJJ g\;\ellesst Black Sea. : éngg(z()a:gtﬁtfgg.s o

ABSTRACT

Idiopathic pulmonary fibrosis is a progressive lung disease of unknown etiology, characterized by the replacement of normal lung tissue
with connective tissue that does not allow for gas exchange. The development of fibrosis in lung tissue is a chronic process and multiple
signaling pathways and mediators contribute to this process. Despite its unknown etiology, several genetic and environmental factors have
been associated with idiopathic pulmonary fibrosis. The clinical presentation of idiopathic pulmonary fibrosis involves a gradual loss of lung
function and patients usually die in the end-stage with respiratory failure. Therefore, it is critical to identify and implement appropriate treat-
ment approaches.While there is no definitive cure, several treatment options are available to slow disease progression and improve quality
of life. Among the current treatment approaches, the most commonly used are antifibrotic drugs such as pirfenidone and nintedanib. These
medications can slow the progression of fibrosis in lung tissue and relieve symptoms. New therapeutic approaches targeting signaling path-
ways and mediators involved in pathophysiology are being developed for the disease, for which there is no effective treatment yet. These
approaches include potential therapies such as the combination of pirfenidone and nintedanib, Bl 1015550, PLN-74809, TRK-250, BMS-
986278, PBI-4050, TD139, treprostinil and stem cell therapy. Through current and future studies, it is hoped that more effective treatment
methods can be developed and the disease can be completely cured.

Keywords: Antifibrotic drugs, clinical trials, idiopathic pulmonary fibrosis, new treatment approaches, pulmonary fibrosis

_ Hastaligin etiyolojisi tam olarak aydinlatilamamis olsa da,

genetik yatkinlk, cevresel faktérler ve immunolojik streg-

Idiopatik pulmoner fibrozis (IPF), nedeni bilinmeyen ancak lerin hastaligin gelisiminde rol oynadigi distnilmektedir.
ilerleyici ve son donem solunum yetmezligine yol agan bir idiopatik pulmoner fibrozisin ilerleyici seyri nedeniyle, has-
akciger hastaligidir. Bu fibrotik akciger hastaligl, akciger pa-  taligin temel mekanizmalarinin anlasiimasi ve yeni tedavi

rankiminde tahribata ve solunurr_1 fonksiyonlarinda progresif yaklagimlarinin gelistiriimesi bilylik 6nem tasimaktadir.
bozulmaya neden olmaktadir. Idiopatik pulmoner fibrozis,

genellikle 50 yas Ustu bireyleri etkilemekte ve yillik insidans B:U dgrleme g.allgmaSIInda, IPF’nFn pat?fizyolojisi, risk. fak-
orani 3-9/100.000 kisi arasinda degismektedir (1). torleri, tani yontemleri, prognostik faktorler, evrelendirme,
mevcut tedavi yakalagimlari ve gelecekteki terapétik atilim-

lar icin umut vaat eden arastirmalar gtincel literatiir 1Isiginda
ele alinacaktir.

92 Med J West Black Sea 2024;8(2): 91-103



Idiopatik Pulmoner Fibroziste ve Giincel Tedavi

Makalemiz, IPF’nin patofizyolojisinin incelenmesiyle basla-
yacaktir. Ardindan, bilinen risk faktérleri ve bunlarin hasta-
hgin baslangicindaki ve ilerlemesindeki roli tartisilacaktir.
Tani slreci, mevcut kilavuzlar ve en iyi uygulamalar 1s1gin-
da ayrintih olarak ele alinacaktir. Prognostik faktorler bo-
l[iminde, hastaligin seyrini ve sonuglarini etkileyen cesitli
klinik, fizyolojik ve biyolojik belirtecler incelenecektir. Son-
rasinda hastaligin evrelendiriimesi hakkinda bilgi verilecek-
tir. idiopatik pulmoner fibrozis tedavisinin tarihsel gelisimi,
erken doénem anti-inflamatuvar yaklasimlardan modern
antifibrotik tedavilere kadar olan stireci kapsayacaktir. Bu
b6lim, tedavi paradigmasinin nasil evrildigine dair deger-
li icgbruler sunacaktir. Glincel tedavi yaklagimlari, mevcut
antifibrotik ilaglarin ayrintili bir analizini igerecektir. ilag se-
¢imi, doz ayarlamasi, yan etki yonetimi ve tedavi takibi gibi
pratik hususlar ele alinacaktir. Son olarak, gelecekteki aras-
tirma ydnelimleri ve umut vaat eden yeni tedavi yaklagimlari
incelenecektir.

Bu kapsamli inceleme, IPF hakkinda giincel ve derinleme-
sine bir anlayis sunmay! amaglamaktadir. idiopatik pulmo-
ner fibrozisin karmasik dogasi géz éniine alindiginda, hem
klinisyenler hem de arastirmacilar icin degerli bir kaynak
olmasi hedeflenmektedir.

Patofizyoloji

Akciger fibrozisinin patofizyolojisi henlz netlestirilememis-
tir; ancak patofizyolojide, inflamasyon, oksidatif stres, infla-
matuvar ve profibrotik sitokinler, fibroblastlarin aktivasyonu
ve miyofibroblastlara déntisimunin rol aldigi bildirilmigtir
(2). Akciger epitelinin hasar ve inflamasyon ile baglayan
streg fibrozise dogru ilerlemektedir. Bu siirecte rol oynayan
sitokinlerden donusturtct blyldme faktoéri-betal (TGF-B1),
fibrozis olusumunun temel sorumlusu olarak nitelendiril-
mektedir. Diger énemli mediyatérler arasinda bag dokusu
blyume faktéri (CTGF) ve TGF-B1'in islevlerini artiran ve
fibrojenik huicreleri ceken trombosit kaynakh blylime fakto-
ri (PDGF) ailesi yer almaktadir (3).

Doénustirict buyume fakidri-betal; fibroblast aktivasyo-
nuna, fibroblastlarin miyofibroblastlara dénisimine neden
olmaktadir. Miyofibroblastlar hem fibroblast hem de diz
kas hicrelerinin dzelliklerine sahip mezenkimal hicrelerdir,
fibrotik dokuda yogun olarak bulunan ekstraselltler matriks
(ECM) bilesenlerinin Uretiminin ana sorumlusu oldugu bil-
dirilmigtir (2). Fibroziste miyofibroblastlardan alfa-diz kas
aktin (a-sma) Uretimi de olmaktadir. Sonug olarak akciger
dokusunda, epitel hicrelerinin yerini fibroblast, miyofibrob-
last gibi mezenkimal hucreler almaktadir. Bu durum epitel-
yal-mezenkimal déntsim (EMT) olarak adlandiriimaktadir.
EMT sonucunda fibrotik dokuda epitelyal hiicrelerin gdster-
gesi olan epitelyal-kaderin (E-cadherin) azalirken, mezenki-
mal hiicre-doku gostergesi olan néral-kaderin (N-cadherin),
a-sma ve ECM bilesenleri (fibronektin, kolajen vb) artmak-
tadir.

Patofizyolojiyi aydinlatmaya yénelik calismalar devam et-
mekte ve bu calismalar ile fibrozise katkida bulunan sinyal
yolaklarina ve mediyatérlere ait yeni bilgiler elde edilmektedir.
Bu bilgiler 1siginda da yeni tedavi stratejileri gelistiriimektedir.

Risk Faktorleri

idiopatik pulmoner fibrozisin kesin nedeni bilinmemekle bir-
likte, cesitli risk faktdrleri hastaligin gelisimine katkida bulu-
nabilmektedir. idiopatik pulmoner fibrozis genellikle 50 yas
Ustu yetiskinlerde gérilmekte ve erkeklerde kadinlara gore
daha sik rastlanmaktadir. Mevcut veya gecmis sigara icicili-
gi 6nemli bir risk faktdru olarak kabul edilirken, ahsap, metal
tozu, tarim kimyasallari veya tas ocagi tozu gibi maddelere
uzun sureli mesleki veya cevresel maruziyet de riski arti-
rabilmektedir. Gastrodzofageal refli hastaligi (GERD) da,
mide asidinin akcigerlere mikroaspirasyonu yoluyla akciger
hasarina neden olarak IPF riskini yukseltebilmektedir (4).
Bazi genetik mutasyonlar ve ailesel yatkinlik da hastaligin
gelisiminde rol oynayabilmektedir Ayrica, Epstein-Barr viri-
s, influenza ve hepatit C gibi bazi viral enfeksiyonlarin yani
sira, romatoid artrit gibi otoimmun hastaliklar da IPF geli-
simine katkida bulunabilmektedir (5). Bu risk faktérlerinin
bilinmesi, erken tani ve 6nleme stratejilerinin gelistiriimesi
acisindan buyuk énem tagimaktadir.

Tani Siireci

idiopatik pulmoner fibrozisin tanisi, kompleks ve multidisip-
liner bir yaklagim gerektiren zorlu bir stregctir. Tani algorit-
masi, klinik, radyolojik ve gerektiginde patolojik bulgularin
entegrasyonuna dayanmaktadir. Stre¢, kapsamli bir anam-
nez ve fizik muayene ile bagslamakta; bu asamada, progresif
dispne, kuru 6ksuruk ve parmaklarda comaklagsma gibi ka-
rakteristik semptom ve bulgular degerlendirilmektedir. Ayri-
ca, yas, meslek ve sigara kullanim dykusu gibi risk faktérleri
de detayli olarak incelenmektedir (6).

Goruntuleme yodntemleri, ézellikle yuksek ¢ozundrlikli bil-
gisayarli tomografi (HRCT), IPF tanisinda vazgecilmezdir.
Yiuksek ¢ézunarliklu bilgisayarli tomografi, akciger paran-
kimindeki fibrotik degisiklikleri, 6zellikle karakteristik “bal
petedi” gérinimund ortaya koyarak, hastaligin radyolojik
imzasini belirlemeye yardimci olmaktadir. Solunum fonksi-
yon testleri, akciger mekanigini ve gaz degisim kapasitesini
degerlendirmek icin kullaniimakta; tipik olarak restriktif ven-
tilasyon paterni ve difliizyon kapasitesinde azalma goézlen-
mektedir (7). Laboratuvar tetkikleri, diger potansiyel etiyo-
lojileri dislamak ve inflamatuvar belirtecleri degerlendirmek
amaciyla uygulanmaktadir. Otoimmun belirteclerin analizi,
IPF’yi bag dokusu hastaliklarina sekonder gelisen akciger
fibrozisinden ayirt etmede kritik &neme sahiptir. Radyolojik
bulgular tani icin yeterli olmadiginda, bronkoskopi ve cerra-
hi akciger biyopsisi gibi invaziv prosedurler gerekebilmekte-
dir. Bu prosedurler, “olagan interstisyel pnémoni” paterninin
histopatolojik olarak dogrulanmasina olanak saglamaktadir.

Med ] West Black Sea 2024;8(2): 91-103
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Erken ve kesin tani, uygun tedavi stratejilerinin formulas-
yonu ve hastalik progresyonunun modifikasyonu agisindan
kritik 6neme sahiptir. Bu nedenle, tani algoritmasinin sirek-
li gelistirilmesi ve klinisyenlerin bu konudaki farkindaliginin
artiriimasi, IPF yénetiminde édnemli bir odak noktasi olmaya
devam etmektedir.

Prognostik Faktorler

idiopatik pulmoner fibroziste prognoz, birgok faktérin etki-
lesimine bagli olarak degiskenlik géstermekte ve hastaligin
seyri hastadan hastaya farklilik arz edebilmektedir. Prog-
nostik faktorlerin kapsamli degerlendiriimesi, klinisyenlere
hastaligin evrelendiriimesinde, hastalik progresyonunu 6n-
gérmede ve tedavi stratejilerini optimize etmede yardimci
olmaktadir.

Tani anindaki yas ve cinsiyet, 6nemli demografik prognostik
faktorler arasinda yer almaktadir. ileri yas ve erkek cinsi-
yet, genellikle daha kétl bir prognozla iligkilendirilmektedir.
Fizyolojik parametreler arasinda, zorlu vital kapasite (FVC)
ve karbonmonoksit difizyon kapasitesi (DLCO) basta ol-
mak lzere solunum fonksiyon testlerindeki bazal degerler
ve zaman igindeki degisimler, hastalik progresyonunun ve
sagkalimin gugli gdstergeleridir. Ozellikle 6 veya 12 aylik
periyotlarda FVC’de %10’dan fazla dislis veya DLCO’da
%15'ten fazla azalma, artmis mortalite riski ile iligkilidir.
Radyolojik bulgular da prognozun belirlenmesinde kritik
rol oynamaktadir. HRCT’de gbzlenen fibrozis yayginhgi ve
bal petegi paterni, hastalik siddetinin ve ilerleyisinin 6nem-
li gostergeleridir. Ayrica, pulmoner arteriyel hipertansiyon
(PAH) varhgi ve siddeti de prognoz tizerinde belirgin etkiye
sahiptir (8).

Egzersiz kapasitesi, 6zellikle 6 dakika yurime testi sonugla-
ri, fonksiyonel durum ve yasam kalitesinin degerlendiriime-
sinde kullanilan énemli bir prognostik aractir. Test sirasinda
gbzlenen desatirasyon derecesi ve ylirime mesafesindeki
azalma, kétu prognozun habercisi olabilmektedir.

Biyobelirtecler, IPF prognozunun degerlendiriimesinde gi-
derek artan bir 6neme sahiptir. Serum Krebs von den Lun-
gen-6 (KL-6), matriks metalloproteinaz-7 (MMP-7), kemokin
ligand-18 (CCL-18) ve slirfaktan proteinleri gibi molekdiller,
hastalik aktivitesi ve progresyonu ile korelasyon goéstermek-
tedir (9). Genetik faktdrler de prognoz uzerinde etkilidir; 6r-
negin, misin 5B (MUC5B) promoter polimorfizmi varligi, pa-
radoksal olarak daha iyi bir sagkalim ile iliskilendirilmistir (4).

Komorbiditelerin varligi ve siddeti, IPF prognozunu énemli
Olcude etkileyebilmektedir. Pulmoner arteriyel hipertansi-
yon, amfizem, GERD ve kardiyovaskiler hastaliklar gibi es-
lik eden durumlar, genellikle daha kétli sonuglarla iligkilidir.
Akut alevlenmeler, IPF seyrinde 6nemli bir dénim noktasi-
dir ve prognoz izerinde dramatik bir etkiye sahiptir. Bu olay-
larin sikligi ve siddeti, hastaligin genel seyrini ve sagkalim
beklentisini énemli élcide etkilemektedir (8). Son olarak,

tedaviye yanit ve uyum da prognostik degerlendirmede goz
6ndnde bulundurulmasi gereken faktorlerdir. Antifibrotik te-
davilere olumlu yanit veren hastalarda genellikle daha iyi bir
prognoz gézlenmektedir.

Bu prognostik faktdrlerin butiincul bir yaklagimla degerlen-
dirilmesi, klinisyenlere hastaya 6zel risk dercelendirme, te-
davi kararlarini ydénlendirme ve gerektiginde palyatif bakima
gecis zamanini belirleme konularinda rehberlik etmektedir.
idiopatik pulmoner fibrozisin heterojen dogasi g6z éniine
alindiginda, prognostik degerlendirmenin dinamik bir strec
oldugu ve duizenli araliklarla tekrarlanmasi gerektigi de unu-
tulmamahdir.

Evrelendirme

Hastalar tani aldiktan sonra uygun tedavinin baglanabilmesi
icin hastaligin siddetinin/evresinin belirlenmesi gerekmek-
tedir. Hastaligin siddeti/evresi semptomlar, fizyolojik para-
metreler (FVC, DLCO), radyolojik bulgular, 6 dakika yirime
testi bulgulari, alveolo-arteriyel oksijen gradyentinde (p[A-a]
O,) meydana gelen degisiklikler ile belirlenmektedir (Tablo
1) (10).

Hastaligin evrelendiriimesi i¢in Cinsiyet-Yas-Fizyoloji (Gen-
der-Age-Physiology/GAP) indeksi de kullanilabilmektedir
(Tablo 2). Bu indekste evrelere gére mortalite insidansi
hakkinda da bilgi veriimektedir (11).

MEVCUT TEDAVi YAKLASIMLARI

idiopatik Pulmoner Fibrozis Tedavisinin Tarihsel
Gelisimi

idiopatik pulmoner fibrozis tedavisi, hastaigin karmasik
patogenezinin daha iyi anlasiimasiyla birlikte zaman iginde
6nemli bir evrim gecirmistir. Tedavi yaklagimlari, hastalgin
inflamatuvar bir stire¢ oldugu dlstincesinden, fibrotik bir pa-
toloji oldugu anlayisina dogru kaymistir.

1990’larin baglarinda ve 2000’lerin ortalarina kadar, IPF
tedavisinde anti-inflamatuvar ve immunsuipresif ajanlar 6n
planda olmustur. Kortikosteroidler, tek basina veya azati-
oprin ve N-asetilsistein gibi ajanlarla kombinasyon halinde
yaygin olarak kullaniimistir. Bu dénemde, varfarin, sildena-
fil, simtuzumab, interferon-gamma ve endotelin reseptér an-
tagonistleri gibi yeni tedavi yaklagimlari da denenmistir (12—
14). Ancak, 2012 yilinda yayimlanan PANTHER-IPF calis-
masi, prednizon, azatioprin ve N-asetilsistein kombinasyon
tedavisinin zararl olabilecegini gdstererek, bu yaklagimin
terk edilmesine yol agmistir (12). 2000’lerin sonlarina dogru,
arastirmalar IPF’nin primer olarak fibrotik bir hastalik oldugu
anlayisina yoénelmistir. Bu paradigma degisimi, antifibrotik
ajanlarin gelistiriimesine odaklaniimasini saglamistir. 2014
yili, IPF tedavisinde bir déniim noktasi olmustur. iki anti-
fibrotik ajan, pirfenidon ve nintedanib, buyuk 6lcekli klinik
calismalarda etkinliklerini kanitlayarak Food and Drug Ad-
ministration (FDA) onayi almistir.
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Tablo 1: Hastaligin Siddetinin Belirlenmesi ve Evrelendirme.

Semptomlar HRCT FvC DLCO 6 Dakika Yiirime Testi (p[A-a]O,)
Hafif  Asemptomatik veya hafif di- Akciger parankiminin Normal Normal yGrume Normal
. . N %10’ndan azinda Normal mesafesi (400-700 veya hafif
siddetli/ zeyde semptomlar (kuru 6k- . veya - "
L . ) tutulma (subplevral, veya hafif ) metre) veya ylrime yuksek
Erken sirlk, dnemli efor gerektiren o oo hafif . )
. bibazilerretikller lezyonlar azalmig mesafesinde hafif (<20
evre IPF  durumlarda dispne) G e azalmis
ve bal petegi gérinimu) azalma mmHg)
Orta Daha sik ve daha siddetli Akciger parankiminin %20
siddetli/  ©ksurlk, orta dizeyde efor -30’unu tutan retikller %30-50 %35-55  Ylrime mesafesinde 21-30
Orta gerektiren durumlarda dispne  lezyonlar, %5’inden azini  azalma azalma  orta diizeyde azalma mmHg
evre IPF  Eforla oksijen gereksinimi tutan bal betegi gérinimu
Siddetli 6ksuruk, hafif diizey- - .
de efor gerektiren durumlarda En az 3 alanda akciger Yurume mesafesinde
Siddetli/ gerexcre > 2)anda akclger o so'den %55ten  ciddi dizeyde azalma
i (100 metre yurime, 1 kattan parankiminin %5’inden .
lleri . : ;. fazla fazla  ve test sirasinda oksijen >30 mmHg
fazla merdiven ¢ikma) dispne  fazlasini tutan bal betegi .
evre IPF azalma azalma  satlrasyonunda%#4 ve

istirahatte veya eforla oksijen
gereksinimi

gorindmu

lizerinde azalma

Bunlara ek olarak ileri evrede oda havasi solurken oksijen satlrasyonunun %88’in altinda olmasi beklenir.

IPF: idiopatik pulmoner fibrozis, HRCT: Yiksek ¢ozinrlikli bilgisayarl tomografi, FVC: Zorlu vital kapasite, DLCO: Karbonmonoksit dif(iz-

yon kapasitesi, (p[A-a]O,): Alveolo-arteriyel oksijen gradyenti

Tablo 2: GAP indeksi ve Evreleme Sistemi.

Parametreler Puan
Clnsivet* Kadin 0
yet Erkek 1
<60 0
Yas 61-65 1
>65 2
FVC
%0-24 azalma 0
%25-50 azalma 1
%50’den fazla azalma 2
Fizyoloji DLCO
%0-34 azalma 0
%35-54 azalma 1
%55 ve lzerinde azalma 2
Gergeklestirilemiyor** 3
Evreleme
Evre | Evre ll FTvre n
(Erken evre) (Ortaevre) (lleri evre)
Toplam Puan 0-3 4-5 6-8
Mortalite
1yl %5.6 %16.2 %39.2
2yl %10.9 %29.9 %62.1
3yl %16.3 %42.1 %76.8

“A multidimensional index and staging system for idiopathic pulmo-
nary fibrosis” baglikli makaleden (11) uyarlanmistir.

*Kadin hastalar icin 0 puan, erkek hastalar icin 1 puan verilmelidir.
**Hastanin semptomlarinin ve akciger fonksiyonlarinin testi ger-
ceklestirmesine imkan vermedigi durumlar

GAP: Cinsiyet-Yas-Fizyoloji (Gender-Age-Physiology), FVC: Zorlu
vital kapasite, DLCO: Karbonmonoksit diflizyon kapasitesi

Pirfenidon, anti-inflamatuvar ve antifibrotik 6zelliklere sahip
bir ajandir. CAPACITY ve ASCEND caligsmalari, pirfenido-
nun akciger fonksiyonundaki diislist yavaslattigini ve prog-
resyonsuz sagkalimi iyilestirdigini gdstermistir. Nintedanib
ise, coklu tirozin kinaz inhibitért olarak etki gésteren bir an-
tifibrotik ajandir. INPULSIS calismalari, nintedanibin FVC
dasts hizini azalttigini ve akut alevienme riskini dustrdu-
gunu ortaya koymustur (4).

Bu antifibrotik ajanlarin kullanima girmesiyle birlikte, IPF te-
davisinde yeni bir cag baslamistir. Ginimuzde, pirfenidon
ve nintedanib, IPF tedavisinin temel taslari haline gelmistir.
Bu ilaglar, hastaligin ilerlemesini yavaslatmada etkili olmak-
la birlikte, semptomlari tamamen ortadan kaldiramamakta
veya hastaligi geri ddndiirememektedir.

Tedavinin yani sira, destek bakimi da IPF ydnetiminde
Onemli bir rol oynamaktadir. Oksijen tedavisi, pulmoner
rehabilitasyon, asilama ve komorbiditelerin yénetimi, has-
talarin yasam kalitesini iyilestirmede kritik 6neme sahiptir.
Akciger transplantasyonu, uygun hastalar icin hala nihai bir
tedavi secenegi olarak dustnulmektedir. Gelecekte, IPF te-
davisinin daha da kisisellestiriimis hale gelmesi beklenmek-
tedir. Biyobelirteglerin ve genetik profillemenin kullanimi,
hangi hastalarin hangi tedavilerden en ¢ok fayda gérecegi-
ni belirlemeye yardimci olabilir.

Antifibrotik ilag Secimi

Erken ve orta evre hastalikta antifibrotik ilaglarla tedaviye
baslanmaktadir. Her iki antifibrotik ilacin da akciger fonksi-
yonundaki duslsu yavaglatma ve hastalik progresyonunu
geciktirme acisindan benzer etkinlige sahip oldugu gdste-
rilmigtir (15). Bu nedenle, se¢im genellikle yan etki profilleri,
hasta tercihleri ve komorbiditelere gére yapilmaktadir.
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Pirfenidon, anti-inflamatuvar ve antifibrotik 6zelliklere sa-
hiptir. En sik gérilen yan etkileri arasinda gastrointestinal
semptomlar (bulanti, dispepsi) ve fotosensitivite reaksiyon-
lari yer almaktadir. Karaciger fonksiyon testlerini yukselte-
bilmektedir (16).

Nintedanib, ¢oklu tirozin kinaz inhibitérudar. En yaygin yan
etkisi diyaredir. Ayrica, karaciger enzimlerinde yikselme ve
kanama riskinde artis goérulebilmektedir. Kardiyovaskuler
hastaligi olan hastalarda dikkatli kullaniimalidir (17,18).

ilac seciminde hasta 6zellikleri 6nemlidir. Ornegin, gastro-
intestinal yan etkilere duyarli bir hastada pirfenidon tercih
edilebilirken, dis mekan aktivitelerinde bulunan bir hasta
icin nintedanib daha uygun olabilmektedir. Komorbiditele-
rin varhgi da secimi etkileyebilmekte; 6rnegin, kanama riski
ylksek olan hastalarda pirfenidon tercih edilebilmektedir.

Tedavi Takibi

Antifibrotik tedavinin baslanmasindan sonra diizenli ve kap-
samli bir takip esastir. Takip slreci su ana bagliklari icer-
mektedir (19):

1. Akciger Fonksiyonu Degerlendirmesi: 3-6 aylik araliklar-
la tekrarlanan FVC ve DLCO olgumleri, tedavi etkinligi-
nin degerlendiriimesinde temel parametrelerdir. Zorlu vi-
tal kapasitede yillik %10’dan az dusus, tedaviye olumiu
yanit olarak degerlendiriimektedir.

2. Radyolojik Degerlendirme: Yilksek ¢dzunlrlikli bilgi-
sayarli tomografi genellikle yillik olarak veya klinik du-
rumda belirgin degisiklik oldugunda tekrarlanmaktadir.
Fibrozis yayginhgindaki degisiklikler tedavi yanitinin
degerlendiriimesine yardimci olmaktadir.

3. Semptom ve Yasam Kalitesi Degerlendirmesi: Diizenli
olarak uygulanan dispne skorlari (6rn. modifiye medi-
kal arastirma kurulumMRC skalasi) ve yasam kalitesi
anketleri (6rn. St. George solunum anketi/SGRQ, The
King’s Brief Interstitial Lung Disease/K-BILD) de tedavi-
nin subjektif etkilerini degerlendirmede énemlidir.

4. Egzersiz Kapasitesi: 6 dakika yurume testi gibi fonksiyo-
nel testler, hastanin genel durumunun ve tedavi yaniti-
nin degerlendirmesine yardimci olmaktadir.

5. Yan Etki izlemi: Karaciger fonksiyon testleri baglangicta
ayda bir, sonrasinda 3 ayda bir kontrol edilmelidir. Diger
potansiyel yan etkiler agisindan da hastalar yakindan
izlenmelidir.

6. llagc Uyumu ve Doz Ayarlamasi: Yan etkilerin yénetimi
icin doz ayarlamalari gerekebilmektedir. ilag uyumu di-
zenli olarak degerlendiriimeli ve gerektiginde hasta egi-
timi tekrarlanmalidir.

7. Akut Alevlenmelerin izlemi: Akut alevlenmeler, prognoz
tzerinde 6nemli etkiye sahiptir. Hastalar, alevlenme be-
lirtileri konusunda egitilmeli ve bu durumlar hizla deger-
lendirilmelidir.

8. Komorbiditelerin Yonetimi: Eslik eden hastaliklarin du-
zenli degerlendiriimesi ve y6netimi, genel tedavi bagari-
sl igin kritiktir.

Genel olarak, hastalik progresyonunun yavaslamasi veya
stabilizasyonu, tedavinin basarili oldugunu géstermektedir.
Bununla birlikte, belirgin klinik kétilesme durumunda, alter-
natif antifibrotik ajana gecis veya kombinasyon tedavisi gibi
secenekler degerlendirilmelidir (20).

Akciger Transplantasyonu

Akciger transplantasyonu, IPF’nin ileri evresinde hayat
kurtarici bir tedavi yéntemi olabilmektedir. Ancak bu sire¢
karmasik ve riskli olup, dikkatli bir degerlendirme ve takip
gerektirmektedir. Dondr sayisinin azhgi bu sireci daha
da zorlagtirmaktadir. Bu nedenle kontrendikasyon olma-
dig: slrece, hastalarin daha erken dénemde akciger nak-
li acisindan degerlendiriimesi 6nerilmektedir (21). Akciger
transplantasyonu, hastalikta tam bir iyilesmenin saglanabil-
digi tek tedavi secenegidir. Ancak nakil sonrasi ortaya ¢i-
kan komplikasyonlar, IPF hastalarinin genellikle ileri yasta
olmalari ve genel saglik durumlarinin kétt olmasi gibi fak-
torler nedeniyle, transplantasyon sonrasinda elde edilen iyi-
lesmeler kaybolabilmekte ve hastalar kaybedilebilmektedir.
Transplantasyon sonrasinda sagkalimin en disik oldugu
hastalik grubunun IPF olmasi (ortalama émuir: 5.2 yil) da bu
bilgileri dogrular niteliktedir (22).

YENIi TEDAVI YAKLASIMLARI

Yukarida bahsedildigi gibi IPF’nin hentiz kesin bir tedavi-
si bulunamamistir. Bu nedenle yeni ve daha etkin tedavi
yaklagimlarinin olusturulmasina yénelik calismalar devam
etmektedir. Klinik ¢alismalarla guvenliligi ve etkinligi arasti-
rilan yeni tedaviler sunlardir (Tablo 3);

Pirfenidon+nintedanib kombinasyonu: Klinikte kullani-
lan antifibrotik ajanlarin kombine edilmeleri ile toplam anti-
fibrotik etkinligin artacagr éngdrilmustir. 2015-2022 yillari
arasinda yapilan klinik ¢alismalar ile ¢ogunlukla kombine
tedavinin glvenliligi arastirilmis ve kombinasyon tedavi-
sinin tolere edilebilir oldugu bildirilmigtir (23-25). Amerika
ve Avrupa’da yapilan ¢alismada kombinasyon tedavisinin
etkinligi de degerlendiriimis ve nintedanib tedavisiyle karsi-
lastirildiginda kombine tedavi ile FVC’deki diistisiin daha az
oldugu, ancak yasam kalitesi skoru agisindan fark olmadigi
gbdzlemlenmistir (25). Gliney Kore’de yapilan retrospektif bir
calismada ise kombine tedaviyle pirfenidon tedavisi karsi-
lastiriimis ve etkinlik agisindan anlamli fark olmadigi tespit
edilmistir (23). Her iki calismada da kombine tedavinin et-
kinliginin degerlendirilmesi icin daha genis kapsamli calis-
malara ihtiya¢ duyuldugu bildiriimistir.

Bl 1015550: Siklik adenozin monofosfati yikan fosfodies-

teraz (PDE) 4B enziminin blokéridir. Yapilan calismalarla
PDE4 blokajinin, imminomodilatér ve antifibrotik etkiye
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sahip oldugu gdsterilmistir. Fosfodiesteraz 4 enziminin 4 alt
tipi (A-D) vardir. Spesifik PDE 4B blokaji ile daha az yan
etki meydana gelmektedir, bu nedende klinik calismalar-
da Bl 1015550 tedavi ajani olarak segcilmistir (26). 2017-
2019 yillan arasinda gerceklestirilen faz | ¢alismalarinda
(www.clinicaltrials.gov; ¢alisma numaralari NCT03230487,
NCT03422068), Bl 1015550’in kabul edilebilir bir gtvenlilik
profiline sahip oldugu bildirilmistir (27). Daha sonra 2021

Tablo 3: Yeni Tedavi Yaklasimlarinda Son Durum.

yilinda tamamlan faz Il ¢galismasinda (NCT04419506; 147
kisi), 12 haftalik oral Bl 1015550 tedavisi ile FVC ve DL-
CO’nun arttigr tespit edilmistir (28). Bu olumlu verilerden
sonra 2022 yilinda daha kapsamli ve uzun sureli bir faz Ill
calismasina (NCT05321069; 963 kisi, 52 hafta) baslanmis-
tir. Bu calismanin Kasim 2024’te tamamlanmasi beklen-
mektedir.

Yeni tedavi Yapilan son Calismanin gall§m?nln Katilimei Calisma
yapildigi L Sonucu
yaklasimi calisma/calismalar  yili bélge sayisl siiresi
. Kombine tedavi, nintedanib
Randomize, agik . A L
oo . tedavisine géreFVC’deki
etiketli faz IV Amerika, P
2015-2017 105 12 hafta dlsusu azaltmis ancak
irfeni i calismasi (25) R asam kalitesi skorunu
Plrfen-ldon'l-n":]' (NCTO2579603) y ?, . -
tedanib kombi- degistirmemisgtir.
nasyonu Kombine tedavi ile
Retrospektif calisma . pirfenidon tedavisi arasinda
(23) 8 e ) %Y etkinlik agisindan anlamli
fark bulunmamustir.
Randomize,cift kor, Amerika,
plasebo kontrollii faz 2020-2021 Asya, 147 12 hafta FVC ve DLCO’da artis
Il calismasi (28) Avrupa, saptanmigtir.
(NCT04419506) Avustralya
Bl 1015550 i
Randomize, cift kor, Atia,
lasebo kontrollli faz Ay,
'|°” s 20222024 Amerika, 963 52 hafta  Calisma devam ediyor.
(NCT05321069) Aviups,
Avustralya
b 2020-2023  Avrupa, 119 veya 24  FVC’deki kayip azalmistir.
lla calismasi (30) Avustralya hafta
PLN-74809 (NCT04396756) y
(Bexotegrast)  Randomize, cift kor, Amerika,
plasebo kontrolld faz 5 ooog  ASYR, 360 52 hafta  Calisma devam ediyor.
lIb ¢aligsmasi Avrupa,
(NCT06097260) Avustralya
Randomize, cift kor, Amerika Birincil sonlanim noktasini
Pamrevlumab plasebo kontrolll faz 2019-2023  Asya, 356 48 hafta karsilayamadigi (!:Vp_dekl
(FG-3019) Ill calismasi (34) Avustralva kaybi azaltamadi@i) igin
(NCT03955146) y sonlandiriimistir.
Randomize, cift kor,
TRK-250 plasebo kontrollifaz - 5165022 Amerika 34 4hatta  Torere edilebili bir
| calismasi (36) guvenlilige sahiptir.
(NCT03727802)
Pentraxin-2 Randomize, cift kor, ﬁfsr}l/I;a,
(Se.rum amylpld plasebo kontrolluj aZ 50010023 Amerika, 664 52 hafta FVC’deki kaylp '
P/zinpentraxin  Ill galismasi (38) AVIUDE engellenememisgtir.
a/PRM-151)  (NCT04552899) Pa,
Avustralya
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Tablo 3 devam

Randomize, cift kor,
plasebo kontrolli faz

Amerika,

FVC dusus hizi
azalmig, ancak ciddi

BMS-986020 2013-2016 143 26 hafta  hepatobiliyer yan etkiler
Il calismasi (41) Avustralya nedenivle calisma erken
(NCT01766817) yie calis
sonlandiriimigtir.
Randomize, cift kor, Amerika,
plasebo kontrollli faz 2020-2022 Asya, 360 26 hafta Calismanin sonuglari heniiz
Il calismasi (43) Avrupa, yayinlanmamigtir.
(NCT04308681) Avustralya
BMS-986278
Randomize, cift kor, Amerika,
plasebo kontrolld faz 5 oooq  ASYR, 1185 52 hafta  Calisma devam ediyor.
Il calismasi Avrupa,
(NCT06003426) Avustralya
Randomize, cift kor, Tedavi grubunda FVC’deki
plasebo kontrolli faz Afrika, duslisun azalmadiginin
. Ill calismalari (45)* Amerika, . ve mortalite insidansinin
Ziritaxestat (NCT03711162/ 2018-2021  Asya, ISABELA1:825 o) hafta  daha yiksek oldugunun
(GLPG1690) ISABELA2: 781 .
ISABELAT, Avrupa, saptanmasi Gzerine
NCTO03733444/ Avustralya calismalar 52. haftada
ISABELA2) sonlandirimistir.
PBI-4050 ve PBI-
Acik etiketli, tek kollu 4050+nintedanib
PBI-4050 faz Il calismasi (47) 2015-2017 Kanada 41 12 hafta  tedavileriyle, FVC’deki
(NCT02538536) dlsus belirgin diizeyde
engellenmis.
Randomize, cift kor, Amerika,
TD139 (Oliti- plasebo kontrollli faz i Asya, Calismanin sonuglari hentiz
galtin/GB0139)  llb calismasi (49) AUl Avrupa, 141 o yayinlanmamistir.
(NCT03832946) Avustralya
FVC’deki disus anlamli
Randomize, cift kor, Amerika, olarak azalmamistir; ancak
CC-90001 plasebo kontrollii faz Asya, tim katihmcilarin ¢alismayi
(BMS-986360) Il calismasi (52)* 2oiz-202 Avrupa, 185 Al tamamlayamamis olmasi
(NCT03142191) Avustralya calismanin sonuclarinin
glvenilirligini azaltmaktadir.
Randomize, cift kor,
plasebo kontrolli faz 2017-2019  Amerika 326 (ILD 16hafta IPF hastalarlnda. FVC’deki
Il calismasi (54) hastasi) kayip engellenmis.
(NCT02630316)
Randomize, cift kor,
Treprostinil ¥
P ﬁ'la;a’allt;';’;‘:lro”” B2 TETON:  Amerika,
2021-2025  Asya, TETON: 396 .
(NCT04708782/ TETON-2:  Avrupa, TETON-2: 396 52 hafta  Calisma devam ediyor.
TETON, 2022-2025  Avustralya
NCT05255991/ y
TETON-2)
Randomize, kér,
Kok h'utl:*r*e plasebo kontrolll faz 2013-2015  Amerika 9 4 hafta T?Iere .gcjlleblllr. bI.I’
tedavisi | calismasi (57) guvenlilige sahiptir.

(NCT02013700)

*Bu calismalara llkemizden merkez/merkezler de katiimigtir.

**Daha fazla IPF hastasinin yer aldigi faz | calismalari (NCT04262167, NCT05468502, NCT05016817, NCT06230822) devam etmektedir.
FVC: Zorlu vital kapasite, DLCO: Karbonmonoksit difiizyon kapasitesi, ILD: interstisyel akciger hastaligi, IPF: idiopatik pulmoner fibrozis.
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PLN-74809 (Bexotegrast): integrin aVB1 ve aVp6 inhibits-
ruddr. Her bir integrin, bir a alt Gnitesi ve bir B alt Unitesinin
birlesmesi ile olusmaktadir. integrin ailesinin; hiicre-hiicre
ve hicre-HDM arasinda iletisim saglayan ve adezyon, géc,
cogalma, farklilasma, doku organizasyonu ve apoptoz gibi
yasamsal sureclerde rol alan transmembran reseptdrleri
oldugu bilinmektedir. integrin aVB1’in ve aVB6’nin akciger-
de TGF-B aktivasyonunda da énemli bir role sahip oldugu
gosterilmistir (29). 2023 yilinda tamamlanan faz lla c¢alis-
masinda (NCT04396756; 119 kisi); 4, 12 ve 24 haftalik oral
PLN-74809 tedavisi ile FVC’deki disusin azaldigi ve mey-
dana gelen yan etkilerin hafif ve orta dizeyde oldugu tespit
edilmistir (30). Bu calismadan sonra daha genis kapsamli
bir faz 1lb ¢alismasina (NCT06097260; 360 kisi, 52 hafta)
baslanmistir. Calismanin 2025 yilinda tamamlanmasi plan-
lanmustir.

Pamrevlumab (FG-3019): Akciger fibrozisi patogenezinde
rol alan mediyatérlerden CTGF’nin antagonisti bir monok-
lonal antikordur. Pamrevlumab ile akcigerde CTGF diizeyi
azalmakta buna bagli olarak HDM dretimi ve fibrozis en-
gellenmektedir (31). 2004 yilinda yapilan faz Ib calisma-
sinda intravenéz (iv) yoldan uygulanan pamrevlumabin
tolere edilebilir oldugu bildirilmigtir (32). Sonrasinda 2013-
2017 yillan arasinda gerceklestirilen faz Il ¢alismasinda
(NCT01890265; 103 kisi), 48 haftalik pamreviumab tedavisi
ile FVC’deki dislistin ve kantitatif HRCT fibrozis skorunun
azaldigr gosterilmigtir (33). 2019-2023 yillar1 arasinda ger-
ceklestirilen faz Il calismasinda (NCT03955146; 356 kisi)
ise, pamrevlumabin 48. haftada birincil sonlanim noktasini
karsilayamadigr (FVC’deki duslsu azaltamadigi) gdzlem-
lenmis ve calisma bu asamada sonlandiriimigtir (34).

TRK-250: insan TGF-B1 mesajci riboniikleik asidini (RNA)
hedefleyen, kiiclik engelleyici RNA (small interfering/siR-
NA) lreten tek sarmalli bir oligoniikleotittir. intratrakeal ola-
rak uygulanan TRK250'nin fare akcigerinde TGF-B1 dlzeyi-
ni azaltarak antifibrotik etkinlik gosterdigi gdsterilmigtir (35).
2018-2022 yillar1 arasinda 34 IPF hastalarinin katihmiyla
gerceklestirilen faz | calismasinda (NCT03727802; 4 hafta),
inhaler TRK-250 tedavisinin tolere edilebilir oldugu tespit
edilmigtir (36). Henliz TRK-250 tedavisinin etkinliginin de-
gerlendirildigi bir calisma yapiimamistir.

Pentraxin-2 (Serum amyloid P/zinpentraxin a/PRM-
151): Hepatositlerde sentezlenip kana salinan ve dogal
bagisiklikta gérev alan bir akut faz proteinidir. Pentraxin-2
ile TGF-B1’in Uretiminin azaldigi, monositlerin profibrotik
fibrositlere ve makrofajlara dénisimunin inhibe oldugu ve
bunlarin sonucunda akcigerde fibrozisin siddetinin azaldi-
g1 gosterilmigtir. 2011-2012 yillar arasinda gercgeklestirilen
faz Ib galismasinda (NCT01254409), iv yoldan uygulanan
pentraxin-2 ile meydana gelen yan etkilerin hafif ve orta sid-
dette oldugu bildirilmistir (37). 2017 yilinda tamamlanan faz
Il cahsmasinda (NCT02550873; 117 kisi), 24 haftalik pent-

raxin-2 tedavisi ile FVC’deki dislstn azaldigi gbzlemlen-
migtir; ancak 2021-2023 yillari arasinda gerceklestirilen faz
Il calismasinda (NCT04552899; 664 kisi), 52 haftalk te-
davi ile FVC kaybinin engellenemedigi tespit edilmistir (38).

Lizofosfatidik asit reseptér 1 (LPA,) antagonistleri: Li-
zofosfatidik asit (LPA); hiicre cogalmasi, hayatta kalma,
hucre iskeleti degisiklikleri gibi fizyolojik olaylarda ve oto-
immin durumlar, fibrozis, kanser, inflamasyon gibi pato-
fizyolojik sureclerde rol oynamaktadir. Lizofosfatidik asitin
vucuttaki etkilerine G proteini ile kenetli reseptdr ailesinden
olan reseptorleri (LPA, ) aracilik etmektedir. idiopatik pul-
moner fibrozis hastalarindan izole edilen akciger fibrob-
lastlarinda en cok ifade edilen LPA reseptérinin LPA,
oldugu ve deneysel caligsmalar ile, LPA, antagonistlerinin
akcigerde fibrozisi azalttig tespit edilmistir (39). Bu bilgiler
Isiginda gergeklestirilen klinik caligsmalar ile 1. kugak LPA,
antagonisti BMS-986020’in, IPF tedavisi icin yararli oldu-
gu gosterilmis; ancak ciddi hepatobiliyer yan etkilere sahip
olmasi Uzerine 2. kusak LPA, antagonisti BMS-986278
gelistiriimistir (40,41). 2019 yilinda tamamlanan faz | c¢a-
hsmasi (NCT03429933) ile, oral yoldan uygulanan BMS-
986278’in tolere edilebilir oldugu bildirilmistir (42). Sonra-
sinda 2020-2022 yillar1 arasinda, 26 haftalik BMS-986278
tedavisinin etkinliginin degerlendirildigi bir faz 1l calismasi
(NCT04308681; 360 kisi) gerceklestiriimistir (43). Calisma-
nin sonuclari henliz yayinlanmamigtir; ancak 2023 yilinda
faz 11l calismasina (NCT06003426; 1185 kisi) baslanmis ol-
masi, faz Il ¢calismasinda olumlu sonuglarin elde edildigini
dusindidrmektedir.

Ziritaxestat (GLPG1690): Lizofosfatidik asitin prekirsor
olan ototaksinin inhibitéradir. Ototaksinin inhibe edilmesi
ile LPA uUretiminin ve bdylece fibrozisin siddetinin azaltiima-
si amaclanmistir. 2017 yilinda tamamlanan faz lla calisma-
sinda (NCT02738801; 23 kisi), 12 hafta boyunca oral yoldan
uygulanan ziritaxestat ile meydana gelen yan etkilerin hafif
ve orta siddette oldugdu, tedavi ile FVC kaybinin engellendi-
gi ve SGRQ skorunun azaldid bildiriimistir (44). Bu olumlu
verilerden sonra 2018 yilinda ayni tedavi protokolinin uy-
gullandigi iki farkli faz 11l ¢calismasina (NCT03711162/ISA-
BELA1; 525 kisi, NCT03733444/ISABELA2; 781 kisi) bas-
lanmigtir. 52. haftada yapilan degerlendirmede ziritaxestat
tedavisiyle hastaligin ilerleyisinin yavaslatilamadigi ve mor-
talite insidansnin tedavi grubunda daha yuksek oldugu tes-
pit edilmig, bu bulgular nedeniyle calismalar bu asamada
sonlandiriimigtir (45).

PBI-4050: Serbest yag asidi reseptdrlerinden G proteini ile
kenetli reseptdr (GPR) 40 Uzerinde agonist ve GPR84 (ize-
rinde ise antagonist etkili bir yag asidinin sentetik analogu-
dur. Serbest yag asitleri, temel besin maddeleri olmalarinin
yani sira vicutta gesitli fizyolojik (insilin sekresyonu, meta-
bolizma, immdunite vb.) ve patolojik (metabolik bozukluklar,
inflamasyon, fibrozis vb.) sireclerde gdrev almaktadirlar.
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Ayrica PBI-4050 ile GPR40 agonizmasi ve GPR84 antago-
nizmasinin akciger dahil birgcok dokuda antifibrotik etki mey-
dana getirdigi gOsterilmistir (46). 2015-2017 yillari arasinda
PBI-4050, PBI-4050+pirfenidon, PBI-4050+nintedanib te-
davi gruplarinin oldugu bir faz 1l caismasi (NCT02538536;
41 kisi, 12 hafta) gerceklestiriimistir. Tim tedavilerin tole-
re edilebilir bir giivenlilik profiline sahip oldugu bildirilmistir.
PBI-4050+pirfenidon grubu disinda farmakokinettik etkiles-
me gOrtlmemistir. Bu grupta pirfenidonun, PBI-4050’nin bi-
yoyararlanimini ve serum konsantrasyonunu azalttigi gos-
terilmistir. Buna bagli olarak bu grupta FVC’deki disusin
6nlenemedigi gézlemlenmistir. PBI-4050 ve PBI-4050+nin-
tedanib tedavileriyle ise, FVC’deki disusin belirgin dizey-
de engellendigi tespit edilmigtir (47).

TD139 (Olitigaltin/GB0139): idiopatik pulmoner fibrozis
hastalarinda bronkoalveolar lavaj sivisinda duzeyi arttig
gbsterilen ve inflamasyon, fibrozis ve oksidatif stresle ilis-
kili oldugu bilinen galektin-3 (gal-3) proteinin inhibit6ridr.
TD139’un TGF-B1 ile meydana gelen EMT'yi azaltarak fare
akcigerinde fibrozisi azalttigi tespit edilmistir. 2016 yilinda
tamamlanan faz Il ¢galismasinda (NCT02257177; 24 kisi),
inhaler yoldan uygulanan TD139’un tolere edilebilir oldu-
gu bildirilmistir. 14 gunlik tedaviyle, FVC’deki duslsin
azalmadigr ancak fibrozisle ilgili biyobelirteglerin serum
konsantrasyonlarinda anlamli degisiklikler meydana geldi-
gi gozlemlenmistir (48). 2019-2023 yillari arasinda ise, 52
haftalik tedavinin etkinliginin degerlendirildigi bir faz llb ¢a-
hsmasi (NCT03832946, 141 kisi) gerceklestirilmistir; ancak
calismanin sonugclari henliz yayinlanmamistir (49).

CC-90001 (BMS-986360): Mitojenle aktive olan protein ki-
nazlarin 6nemli bir Gyesi olan c-dJun N-terminal kinaz-1in in-
hibitéradir. Mitojenle aktive olan protein kinaz sinyal iletim
yollari gen transkripsiyonu, protein sentezi, hiicre déngusu
mekanizmasi, hicre 6limu ve farklilasmasinin aktivasyonu
gibi yasamsal bircok fonksiyonu koordine etmektedir (50).
c-Jun N-terminal kinaz-1‘in akciger fibrozisinin gelisimi icin
gerekli oldugu deneysel calismalar ile gosterilmigtir (51).
2017 yilinda oral CC-90001 tedavisinin etkinliginin deger-
lendirildigi bir faz Il ¢calismasina (NCT03142191; 165 Kisi)
baglanmig, ancak calisma sponsor firmanin karari nede-
niyle 2021 yilinda tamamlanmadan sonlandiriimistir. 24
haftalik tedaviyi tamamlayan katilimcilarla (91 kisi) yapilan
degerlendirmede; CC-90001 ile FVC’deki dusisin daha
az oldugu, ancak istatistiksel olarak anlaml olmadigi tespit
edilmistir (52).

Treprostinil: Pulmoner arteriyel hipertansiyon ve inters-
tisyel akciger hastaliklarina (ILD) bagli gelisen pulmoner
hipertansiyon (PH-ILD) tedavisinde iv olarak kullanilan
prostasiklin (prostaglandin 1,) analogudur. 2017-2019 vyil-
lari arasinda yapilan faz Il ¢calismasinda (NCT02630316;
326 kisi), PH-ILD ve PAH hastalarinda 16 haftalik inhaler
treprostinil tedavisi ile egzersiz kapasitesinin arttigr ve kli-

nik kétllesme riskinin azaldigi gézlemlenmistir (53). Ayrica
ILD’nin alt gruplari icin yapilan analizde, tresprostinil ile IPF
hastalarinda FVC kaybinin da engellendigi tespit edilmis-
tir (54). Deneysel g¢alismalarla treprostinilin, prostaglandin
E reseptdrt 2 (EP2) ve prostaglandin D reseptéra 1 (DP1)
aktivasyonu yoluyla hiicre ¢cogalmasini ve kolajen sentezini
azalttigi ve bdylece akciger fibrozisini énledigi gosterilmistir.
Ayrica peroksizom proliferatérle aktive olan reseptérlerin
aktivasyonu yoluyla da fibroblast proliferasyonunu inhibe
ettigi tespit edilmigtir (55). Bu bilgiler 1siginda IPF hasta-
larinda inhaler treprostinilin etkinliginin degerlendirilmesi
amaciyla, 2021 ve 2022 yillarinda ayni tedavi protokoliiniin
uygulanacagi 2 farkli faz Ill calismasina (NCT04708782/
TETON; 2021, 396 kisi ve NCT05255991/TETON-2; 2022,
396 kisi) baslanmigtir. Calismalarin 2025 yilinda tamamlan-
masi beklenmektedir.

Kok hiicre tedavisi: Doku onarimi ve yara iyilesmesi
Uzerinde sagladigi yararh etkiler nedeniyle IPF icin umut
vaat eden bir tedavi secenegi olarak 6ne ¢ikmaktadir. Kok
hiicre tedavisinin, akciger fibrozisini azalttigi deneysel ca-
lismalar ile gosterilmistir (56). 2013-2015 yillari arasinda
9 IPF hastasinin katihmiyla gergeklestirilen faz | calismasi
(NCT02013700) ile, iv yoldan uygulanan kék hicre teda-
visinin tolere edilebilir oldugu bildirilmistir (57). 2013-2018
yillan arasinda ILD hastalarinda gerceklestirilen faz l/lla
calismasinda (NCT02594839; 20 kisi) ise, 52 haftalik te-
davi ile akciger fonksiyonlarindaki ve egzersiz kapasite-
sindeki kaybin azaldigi gézlemlenmistir (58). Kompleks
bir siire¢ olmasi nedeniyle, IPF hastalarinda hala faz | ca-
lismalari (NCT04262167, NCT05468502, NCT05016817,
NCT06230822) devam etmektedir, heniiz faz Il ¢alismasi
yapiimamistir (Tablo 3).

SONUG

idiopatik pulmoner fibrozis tedavisi son 30 yilda énemli bir
evrim gecirmig, anti-inflamatuvar yaklagimlardan antifibrotik
stratejilere dogru kaymistir. Ginimuzde, antifibrotik ajanlar
tedavinin merkezinde yer alsa da, hastaligin tam bir teda-
visi hald mumkun degildir. Mevcut tedavi segeneklerinden
olan pirfenidon ve nintedanib kombinasyonunun tolere edi-
lebilir oldugu gésterilmistir fakat etkinlik acisindan ikna edici
olmasi icin daha fazla ve genis katihmli ¢alismaya ihtiyac
duyulmaktadir. Alternatif tedavi ajanlari bulmaya ydnelik,
potansiyel antifibrotik ajanlarin etkinliginin degerlendirildigi
pek ¢ok galisma yapilmaktadir. 2. kusak LPA, antagonisti
BMS-986278 ile faz Il galismasina baslanmis olmasi, onun
IPF tedavisinde yararl olabilecedi umudunu vermektedir.
PLN-74809, PBI-4050, ve treprostinil'in solunum fonksiyon-
larindaki disusl azaltarak hastaligin ilerleyisini yavaslattigi
saptanmistir, bu ajanlarla ilgili calismalar devam etmekte-
dir. Potansiyel antifibrotik ajanlar arasinda solunum fonk-
siyonlarinda artis saglayan tek ajan olan Bl 10155550’nin
faz Il caligmalari devam etmektedir. Hastaligin ilerlemesini
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durdurmakla kalmayip, hastalikta iyilesme de saglayabilme
potansiyeli olan bu ajanin IPF tedavisi i¢in klinik kullanima
girmesi mumkin goérulmektedir. TRK-250’nin, fibrozisten
sorumlu temel mediyatéri hedef almasi nedeniyle umut va-
deden bir ajan olarak ¢alismalari devam etmektedir.

idiopatik pulmoner fibrozisin geri dénlgsiz ve ilerleyici
yapisi g6z 6niinde bulunduruldugunda hastaligin etkin bir
sekilde tedavi edilebilmesi i¢in en buyik umudu, doku reje-
nerasyonunu tesvik edebilme yetenegi sayesinde kdk hic-
re tedavisi tasimaktadir. Interstisyel akciger hastaligi has-
talarinda gerceklestirilen faz l/lla calismasinda kék hiicre
tedavisi ile hastaligin ilerleyisinin yavaslatildigi tespit edil-
mistir. idiopatik pulmoner fibrozis hastalarinda hentiiz faz Il
calismasi gerceklestiriimemigtir. Kék hlcre tedavisinin IPF
icin etkin bir tedavi haline gelebilmesi icin ¢alismalar devam
etmektedir.

Gelecekteki calismalar, daha etkili tedavi ydontemlerinin ge-
listiriimesi ve hastaligin tam anlamiyla tedavi edilebilmesi
umudunu tagimaktadir.

Tesekkiir

ok.

<
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ABSTRACT

Acute respiratory distress syndrome (ARDS) is a serious pulmonary response with well-defined clinical parameters in humans triggered by
many causes besides bacterial and viral pneumonia. However, there is no definitive definition of ARDS parameters in the experimental ani-
mal model. With its 2010 workshop report, the American Thoracic Society described the essential histopathological property that determine
the entity of ARDS in laboratory animals, such as inflammation, changes in parenchymal tissue, abnormal lung function and altered entirety
of the alveolar capillary barrier. Understanding these parameters, scoring tissue lesions is used to convert observational pathological data
into semi-quantitative or quantitative data for statistical analysis and improved precision. However, the existence of different animal species
and different ARDS experimental models causes confusion in these scoring methods. Therefore, the histopathological lesion scoring sys-
tems used for ARDS experimental models have been examined in detail in the studies conducted in the PubMed database in the last five
years. The aim of this article is to provide a comprehensive guide to the different parameters and scoring systems used to evaluate tissue
damage observed in experimental animal models of ARDS.
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oz

Akut solunum sikintisi sendromu (ARDS), bakteriyel ve viral pndmoninin yani sira bircok nedenin tetikledigi, insanlarda klinik parametrelerin
cok iyi tanimlanmig ciddi bir akciger reaksiyonudur. Ancak deneysel hayvan modelinde ARDS parametrelerine iliskin kesin bir tanimlama
mevcut degildir. Amerikan Toraks Derneg@i 2010 calistay raporuyla laboratuvar hayvanlarinda ARDS varligini belirleyen parankimal dokuda
degisiklikler, alveoler-kapiller bariyerin bltiinlugunin degismesi, iltihaplanma ve anormal akciger fonksiyonu gibi histopatolojik ana 6zellikler
tanimlamigtir. Bu parametreleri anlamak ve gozlemsel patolojik verileri istatistiksel analiz ve gelismis kesinlik icin yari niceliksel veya
niceliksel verilere donustlirmek icin doku lezyonlarinin skorlanmasi yéntemi kullaniimaktadir. Ancak farkli hayvan tirlerinin ve farkl ARDS
deneysel modellerin olmasi bu skorlama yéntemlerinde karmasa neden olmaktadir. Bundan dolayr PubMed veritabaninda son bes yil icinde
yapilan arastirmalarda ARDS deneysel modeller icin kullanilan histopatolojik lezyon skorlama sistemleri detayh bir sekilde incelenmistir. Bu
makalenin amaci, ARDS’in deneysel hayvan modellerinde gbzlemlenen doku hasarini degerlendirmek icin kullanilan farkli parametreler ve
skorlama sistemleri hakkinda kapsamli bir rehber sunmaktir.

Anahtar Sézciikler: Sican, ARDS, AL, histopatoloji, skor, lung

reporting differences in pathophysiological, morphological
and respiratory mechanical features between the two (6).
Although in vitro models such as cell cultures provide val-
uable information on ARDS, they remain inadequate due
to the complex nature of the disease, necessitating animal
models for preclinical studies. The choice between animal
species for these models depends on the aspects of the
disease to be mimicked and the specific treatment being
evaluated (7).

INTRODUCTION

Acute lung injury (ALl)/acute respiratory distress syndrome
(ARDS) is a life-threatening, highly heterogeneous disease
with a global mortality rate of 30% to 50% (1,2). The cur-
rent coronavirus disease (COVID-19) pandemic caused the
development of ARDS in 29-42% of cases, while death oc-
curred in 15-52% of these cases (3,4). The causes of ARDS
are many and varied. However, they can generally be di-
vided into two main categories: direct damage to the lungs,
such as lung infection, or indirect damage to the lungs, such
as sepsis (5).

In 1994, the American-European Consensus Conference
published a wide range of definitions of ALI/ARDS created

According to the etiology of ARDS, it is examined under two by clinicians and researchers (8). Subsequently, after the

main headings: pulmonary ARDS (ARDSp) and extrapul-
monary ARDS (ARDSexp). When the origin of ARDS is di-
rect lung disease or damage, it is called ARDSp, while in
cases where the lungs are affected by a systemic inflamma-
tory response such as sepsis, the term ARDSexp is used.
The underlying mechanism in both ARDSp and ARDSexp
is diffuse alveolar and capillary endothelial damage due to
disruption of the alveolar-capillary barrier. There are studies

Berlin definition was proposed in 2012, the clinical diagnosis
of ARDS was updated and consisted of four main features
(9). These criteria are as follows: patients typically exhibit
acute respiratory symptoms that worsen over time, accom-
panied by clear evidence of bilateral pulmonary oedema
visible on chest X-ray or CT scan. It is crucial to note that
this respiratory failure cannot be attributed to heart failure
or fluid overload. Furthermore, the PaO,/FiO, ratio must be
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below 300, with no indication of elevated pulmonary artery
pressure. The severity of ARDS is determined by the PaO,/
FiO, ratio and the level of positive end-expiratory pressure
(PEEP) required for ventilation.

While it is possible to assess animal models according to
the Berlin Criteria, the short duration of ARDS injury mod-
els, lack of equipment for procedures such as catheter-
isation, arterial blood gas, chest radiography and cardiac
echocardiography, and the practical impossibility of many
experimental methods make this approach impractical (10).
Therefore, an alternative procedure is to use the histopatho-
logical criteria of ALI observed in humans (11). The patho-
logical equivalent of ALI in humans is inflammatory infiltra-
tion, characterised by diffuse alveolar damage, alveolar wall
thickening and hyaline membrane formation (12). While
existing animal models of ALI do not completely mimic all
pathological features in humans, semi-quantitative scoring
of damage features by observers is the most common form
of analysis used to evaluate histological samples (13).

Histopathology is the definitive method of diagnosing dis-
ease in living organisms. By examining a tissue sample
under a microscope, morphological changes are evaluated
in detail. In this way, the observer can describe the tissue
morphology and compare the observed abnormalities with
healthy tissue. Experts have established a simple scoring
system that describes semi-quantitative grading of lesion se-
verity (low, medium, high) to provide reproducible diagnoses
and even as a reliable predictor of clinical effects. Determin-
ing the extent and severity of lesions is limited in traditional
histopathology due to difficulties in the application of rational
scales [1,2,3] and natural observer variability (14,15).

Lung Histology

The respiratory system is composed of two primary sec-
tions: the conductive and respiratory components. The con-
ductive part, which includes the nose, nasopharynx, larynx,
trachea, bronchi, and bronchioles, serves as the pathway
for air to enter and leave the lungs. The respiratory part,
located within the lungs, begins with the respiratory bron-
chiole and branches into alveolar ducts and sacs, culminat-
ing in the alveoli, where the vital gas exchange process of
breathing takes place (16-18).

The conductive zone, contains specialised cells (ciliary,
goblet, basal, brush, and neuroendocrine) that condition
the inhaled air by warming, humidifying, and filtering it be-
fore it reaches the respiratory zone. The exchange of gases
takes place in the respiratory zone. Alveoli, tiny air sacs, are
the primary structures for this process, consisting of type |
and Il pneumocytes, brush cells, and alveolar macrophag-
es. These structures, together with supporting tissue and a
dense capillary network, form the alveolar walls, which also
contain pores for inter-alveolar communication (16-18).

Increased Injury as Evaluated by a Standard
Histological-Score

In 2010, the American Thoracic Society (ATS) designed
a semi-quantitative histological grading system for the as-
sessment of the severity of lung injury in ARDS. This stand-
ardized method involves examination of at least 20 micro-
scopic fields under a 40x objective, enabling a detailed
assement by trained pathologists. By providing a clear
framework for scoring lung damage, this system facilitates
both individual assessments and objective comparisons
across multiple animal models, allowing for robust statisti-
cal analysis of histological findings (10).

Due to the inconsistent distribution of histological changes
in many experimental animal models of ARDS, a compre-
hensive evaluation of lung tissue is essential to accurately
document and grade pathological lesions. Therefore, when-
ever feasible, the entire lung should be examined to obtain
a complete picture of the disease process.

To facilitate statistical analysis, lesions can be score us-
ing both quantitative and semi-quantitative methods.
Semi-quantitative approaches assign numerical grades to
observed lesions, while quantitative methods involve the
measurement of specific lesion characteristics. These tech-
nigues improve the understanding of the distribution and
severity of inflammation by providing numerical data.

Semi-quantitative scoring systems are often used to assess
stained tissues and provide a preliminary step in the statisti-
cal comparison of treatment groups. These systems involve
assigning numerical grades or scores to tissue changes
to facilitate subsequent statistical analysis. While various
semi-quantitative approaches exist, the optimal method de-
pends on the study design and research questions. Com-
mon scoring systems include binary (affected or unaffect-
ed), graded ranking, and ordinal scales (19).

Scoring, often referred to as grading, is a valuable method
of extracting data from biological systems, such as tissues,
to enable analysis and group comparisons. This technique
can be applied at various stages of examination, including
pre-mortem imaging, post-mortem macroscopic observa-
tion, and microscopic histological analysis.

To determine the convenient histological scoring system for
any tissue, basic principles such as Lesion parameters and
Scoring definitions must be taken into account. Although
lesion parameters are defined in detail in the ATS report,
different lesion definitions have been made in the literature
or more prominent lesion parameters have been used due
to the wide variety of etiologies of ARDS. Scoring defini-
tion is divided into categories, and it is useful to have clear
language that both characterizes and sets boundaries for
each category. Interval and ordinal scoring systems are
mostly used. Interval scoring involves measuring sample
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quantities on a scale between two defined endpoints, with
an arbitrarily assigned zero value. This method allows for
comparisons between samples based on the differences in
their assigned values. Ordinal scoring uses specific terms
such as “normal,” “mild,” “moderate,” or “severe,” or “0,” “1,”
“2,” and “3,” according to a category that shows a sequential
progression in severity (19).

ALl was defined as the evaluation of six different variables
(neutrophils in the alveolar space and/or in the interstitial
space, proteaceous debris filling the airspaces, presence of
hyaline membranes, alveolar septal thickening, and alveo-
lar congestion) as shown in Table 1 in the studies examined
in general (20). In addition, microscopic images of these six
variables are included in Figure 1.

Table 1: Histologic lung injury parametre and result (20).

Score per field

1 2 3
None 1-5 >5
None 1-5 >5
None 1 >1

Parameters

1. Neutrophils in the alveolar space

2. Neutrophils in the interstitial space

3. Hyaline membranes

4. Proteinaceous ebris filling the airspaces None 1 >1

5. Alveolar septal thickening <2x
None 1-5 >5

6. Alveolar congestion

The presence of neutrophils in the alveolar or the in-
terstitial space: Neutrophils are the most ample type of
white blood cells and play a vital role in the body’s immune
system, fighting off invading pathogens and infections. Nor-
mally, the alveolar space is sterile and devoid of neutrophils,
but a small number of neutrophils are present in the inter-
stitial space. In inflammatory or infectious conditions, neu-
trophil accumulation in both alveolar and interstitial spaces
significantly increases, indicating a potential pathological
process (21,22).

Presence of hyaline membranes: These are non-cellular,
protein-rich deposits formed on the alveolar wall (23).

Formation of proteinaceous debris in the alveolar
space: ARDS disrupts the delicate air-blood barrier, leak-
age of protein-rich fluid into the alveoli. This accumulation
of proteinaceous debris, visible on histological examina-
tion as a slightly eosinophilic material, is a hallmark of the
disease. Its appearance can vary from homogeneous to
fibrous, reflecting the severity of the lung injury. Methods
such as measuring lung wet-to-dry weight ratios are used to
quantify pulmonary edema associated with this protein-rich
leakage (24).

Alveolar septa thickening: Accurate assessment of al-
veolar wall thickness for reliable histological examination
requires a thorough evaluation of the entire lung sample,

Figure 1: A) Normal lung tissue, B) Intraalveolar edema (red star) in a-Naphthylthiourea (ANTU) model, C) Alveolar septum thic-
kening (black star) and lymphocytic infiltration (yellow arrow) in the CCl4 model, D) Alveolar and septal macrophages (red star) in
the ANTU model, E) Neutrophilic infiltration (black arrowhead) in the lipopolysaccharide model, F) Alveolar and septal hemorrhage
(red arrowhead) in the CCl4 model. Scale bar; A, B, C: 50 um, D, E, F: 20 um. H&E staining. (Images provided by Osman Cengil’s
archive).
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especially when comparing different animals or groups. To
avoid over-interpretation, septa that are more than twice as
thick as normal-appearing septa in control animals should
be accepted important for this criterion. (25).

Alveolar congestion: Filling of alveoli and alveolar capillar-
ies with erythrocytes (26).

MATERIAL and METHODS

SELECTION OF SCORING SYSTEMS

To identify relevant scoring systems, a comprehensive
search was conducted on PubMed (https://pubmed.ncbi.
nim.nih.gov/) within the last five years. The search strategy
combined terms like “rat,” “ALl,” “score,” “histopathology,”
“lung,” “alpha-naphthylthiurea,” “lipopolysaccharide,” and
“acid aspiration.”. This led to the identification of 165 publica-
tions as of 20 December 2023. Full-text versions of all iden-
tified publications were retrieved and carefully reviewed to
extract and define multiparametric, semi-quantitative scor-
ing systems specifically designed for histopathological as-
sessment in rat models.

In the literature, histological scoring of the lung uses the
area of leukocyte infiltration in the interstitial tissue as a per-
centage by separating four sections. It is scored as 0%=0;
25%=1; 50%=2; 75%=3 and; more than 75%=4 (27). The
presence of leukocytes on the alveolar surface is scored ac-
cording to the amount and 0=no cells; 1=few cells; 2=high
amount of cells; 3=full of cells; 4=full of outspread leuko-
cytes. The content of alveolar exudate containing edema
fluid, cellulose, hyaline membrane and meconium is scored
according to the total amount in the image. 0=no exudate
content; 1=low exudate content; 2=significant exudate con-
tent; 3=filled with exudate content; It is scored as 4= com-
pletely filled with exudate content (28).

Other studies in the literature examined five independent
variables in lung histological scoring, including neutrophils
in the alveolar (A) and interstitial space (B), hyaline mem-
branes (C), proteinaceous residues filling the airspaces (D)
and alveolar septal thickening (E) and used a ranked score
from 0 to 2 according to the interest attributed to each fea-
ture. For the amount of neutrophils, 0: none, 1: 1-5 cells,
2: more than 5 cells; for hyaline membranes and proteina-
ceous residues filling the air spaces, definitions were made
as 0:none, 1:1 membran and residu, 2:more than 1 mem-
bran and residu and Alveolar septal thickening 0: 2x thinner,
1:2x-4x thickness, 2: 4x thicker. Score = [(20 x A) + (14 x
B) + (7 xC) + (7 x D) + (7 x D) + (2 x E))//(number of fields x
100). These values were summed and then normalized by
the number of fields examined. The resulting injury score
was a continuous value ranging from zero to one, providing
a quantitative measure of lung injury severity (10,29-32).

In other literature reports, a 5-point (0-4) scoring system
was used, including parameters for alveolar congestion,
haemorrhage, infiltration or aggregation of neutrophils in
the air space or vascular wall, and thickness of the alve-
olar wall / formation of the hyaline membrane. 0: minimum
damage; 1: mild damage; 2: medium damage; 3: severe
damage; and 4: maximum damage (33-44).

Other studies in the literature used a 4-point (0-3) scoring
system including the following parameters: edema, neutro-
phil margination and infiltration of the tissue, hyperaemia
and congestion, intra-alveolar haemorrhage, intra-alveolar
debris and cellular hyperplasia formation. 0: normal; 1: mild
effect; 2: medium presence of this feature; and 3: severe
effect (45,46).

Karakisi et al. used a 4-point (0-3) scoring system including
infiltration, thickness of the alveolar septum, hyaline mem-
brane and accumulation of alveolar debris parameters. In
this scoring system, 0: none, 1: less than 5%, 2: less than
25% and 3: less than 50% were defined for the first 3 pa-
rameters, while Matute-Bello (10) definition was used for
alveolar septum thickness (47).

Lin et al. used a 4-point (0-3) score system including al-
veolar collapse and alveolar septum thickness parameters.
0 = no parameters detected, 1: presence of parameters in
less than 15% area, 2: presence of parameters in 15%-25%
area, 3: presence of parameters in 25%-50% area, 4: pres-
ence of parameters in 50%-75% area and 5: presence of
parameters in more than 75% area per HPF (100x) (48).

Ren et al. graded the degree of alveolar structure injury on a
scale of 0 to 7 and scored the pulmonary interstitial, edema,
and alveolar hemorrhage parameters. 0: non-pathological
alterations in the lung; 1: lung parameters less than 25%; 2:
lung parameters less than 25% and few neutrophils in the
interstitial tissue; 3: lung parameters 25-50%; 4: lung pa-
rameters 25-50% and many neutrophils in the interstitial tis-
sue and alveoli; 5 lung parameters 50-75%; 6: lung param-
eters more than 75%; 7: lung parameters more than 75%
and neutrophils in all of the interstitial tissue and alveoli (49).

Yu and Li defined scoring on a scale from 0 (normal) to
5 (maximum) including parameters such as thickening of
alveolar walls and epithelium and infiltration cell numbers
(50).

Mu et al. used a 4-point (0-3) scoring system including alve-
olar septae, alveolar haemorrhage, intra-alveolar fibrin and
infiltrations. In this scoring system, for alveolar septae and
intra-alveolar fibrin 0: none, 1: at least 1/3, 2: between 1/3
and 2/3, 3: more than 2/3; alveolar haemorrhage 0: none, 1:
1 to 5 erythrocytes 2: 5 to 10 erythrocytes, 3: more than 10
erythrocytes; intra-alveolar infiltrations 0:> 5 cells, 1: 5-10
cells, 2: 10-20 cells, 3: more than 20 cells (51).
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Al-Gabri et al. defined mild, severe and very severe scoring
for perivascular edema, endotheliosis, inflammatory cell ad-
hesions, muscular wall proliferations, vacuolar media and

no parameters; 1: subpleural parameters; 2: interlobular
parameters; 3: alveolar parameters; 4: alveolar septal con-
gestion; and 5: in the hyaline membrane of the septa of the

perivascular fibrosis parameters (52). Wu et al. defined a

alveoli (53).

grading scale of 0-5 according to the presence of lesions
and scored, edema, fibrin and hemorrhage parameters: 0: Lung score range and parameters are given in Table 2.

Table 2: Lung injury range and scoring

Ranges Parameters

Score per field

Area of leukocyte infiltration in the

% . e 0%=0; 25%=1; 50%=2; 75%=3 and; more than 75%=4 (27)
interstitial tissue
amount of neutrophils 0: none, 1: 1-5 cells, 2: more than 5 cells (10, 29-32)
. 0:none, 1:1 membran and residu, 2:more than 1 membran and residu (10, 29-
0-2 Hyaline membrane, edema 32)
Alveolar septal thickening 0: 2x thinner, 1:2x-4x thickness, 2: 4x thicker (10, 29-32,47)
Edema, neutrophil margination and
infiltration of.the ‘tISSUG, hyperaemia 0: normal; 1: mild effect; 2: medium presence of this feature; and 3: severe
and congestion, intra-alveolar
. 4 effect (45,46).
haemorrhage, intra-alveolar debris
and cellular hyperplasia formation
Infiltration, hy.ahne membr.ane, 0: none, 1: less than 5%, 2: less than 25% and 3: less than 50% (47)
alveolar debris accumulation
0-3 0 = no parameters detected, 1: presence of parameters in less than 15% area,
Alveolar collapse and alveolar 2: presence of parameters in 15%-25% area, 3: presence of parameters in
septum thickness 25%-50% area, 4: presence of parameters in 50%-75% area and 5: presence of
parameters in more than 75% area per HPF (100x).
Alveolar septae, intra-alveolar fibrin ~ 0: none, 1: at least 1/3, 2: between 1/3 and 2/3, 3: more than 2/3 (51)
Alveolar haemorrhage 0: none, 1: 1 to 5 erythrocytes 2: 5 to 10 erythrocytes, 3: more than 10
erythrocytes (51)
Intra-alveolar infiltrations infiltrations 0:> 5 cells, 1: 5-10 cells, 2: 10-20 cells, 3: more than 20 cells (51)
Total number of leukocytes on the 0=no cells; 1=few cells; 2=high amount of cells; 3=full of cells; 4=full of
alveolar surface outspread leukocytes (28)
Total (?ontent of alvgolar exudate 0=no exudate content; 1=low exudate content; 2=significant exudate content;
including edema fluid, cellulose, ) » . ;
. . 3=filled with exudate content; 4= completely filled with exudate content (28)
0-4 hyaline membrane and meconium
Alveolar congestion, haemorrhage,
mfﬂtrahon or aggregation of neutrop- 0: minimum damage; 1: mild damage; 2: medium damage; 3: severe damage;
hils in the air space or vascular wall, and 4: maximum damage (33-44)
and thickness of the alveolar wall / ' 9 '
formation of the hyaline membrane
Thickening of alveolar walls and epit- ' . .
. P defined scoring on a scale from 0 (normal) to 5 (maximum) (50)
helium and infiltration cell numbers
0-5 edema, fibrin and hemorrhage parameters: 0: no parameters; 1: subpleural pa-
Alveolar structure damage rameters; 2: interlobular parameters; 3: alveolar parameters; 4: alveolar septal
congestion; and 5: in the hyaline membrane of the septa of the alveoli (53)
pulmonary interstitial, edema, and alveolar hemorrhage parameters. 0: non-
pathological alterations in the lung; 1: lung parameters less than 25%; 2: lung
parameters less than 25% and few neutrophils in the interstitial tissue; 3: lung
0-7 Alveolar structure damage parameters 25-50%; 4: lung parameters 25-50% and many neutrophils in the

interstitial tissue and alveoli; 5 lung parameters 50-75%; 6: lung parameters
more than 75%; 7: lung parameters more than 75% and neutrophils in all of the
interstitial tissue and alveoli (49).
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DISCUSSION

After an extensive search of the literature, 35 semi-quanti-
tative, multi-parameter scoring systems originally designed
for histopathology of rat models were identified.

The primary purpose of scoring systems is to assess the
impact of experimental interventions on microscopic tissue
structure. Consequently, the parameters included in these
systems should be carefully selected to capture potential
morphological changes. Surprisingly, a consistent lack of
explicit rationale for parameter selection was observed dur-
ing the literature review. Although the selection of parame-
ters used in scoring systems is usually based on a general
knowledge of the pathological processes of the disease
studied in animal models, detailed explanations or discus-
sions of how this parameter selection is made are unfortu-
nately not very common. This leads to problems such as
the diversity of parameters used in different studies and the
lack of standardisation.

A 0-3 and 0-4 scoring system was used in two separate
studies in which the authors of this review were involved,
a postgraduate thesis study evaluating the effects of car-
bon tetrachloride in rat lung tissue and a simulation of AN-
TU-mediated ALl in rat lung tissue. This scoring methodol-
ogy was deemed appropriate for the specific parameters
examined in both studies. However, edema dominance was
evident in the ANTU model, edema was not observed in the
CCl4 model (54,55). This result clearly demonstrates the
importance of the lung injury model in the choice of scoring
criteria.

CONCLUSION

This study did not critically evaluate the quality or effective-
ness of the scoring systems presented. The suitability of a
particular scoring system depends on the specific research
question, hypothesis, animal model and disease pathogen-
esis. Nevertheless, this review provides a comprehensive
overview of existing systems to facilitate a more informed
choice for future research endeavours.

Before determining the scoring system to be used, all exper-
imental groups should be examined and lung injury param-
eters appropriate to the experiment should be determined.
Once these parameters have been established, the lesions
in all groups should be examined and a grading system ap-
propriate to the pathology established. These parameters
and the scoring system should be recorded in detail. This
grading system appropriate to the experiment should be ap-
plied to all groups independently by at least two histologists.

Acknowledgment

We would like to thank the Dear Editor and the Referees who con-
tributed to the development of the article.

Author Contributions

Osman Cengil designed the study. Mete Kececi, Osman Cengil
contributed to the literature review and writing of the article.

Conflicts of Interest

Authors have no relevant financial or non-financial interests.

Financial Support

None.

Ethical Approval

Since it is not an experimental or human study and is a review,
ethical approval is not required.

Review Process

Extremely and externally peer-reviewed.

REFERENCES

Ashbaugh DG, Bigelow DB, Petty TL, Levine BE. Acute res-
piratory distress in adults. Lancet. 1967;2(7511):319-23.

Potere N, Valeriani E, Candeloro M, Tana M, Porreca E, Ab-
bate A, Spoto S, Rutjes AWS, Di Nisio M. Acute complications
and mortality in hospitalized patients with coronavirus disease
2019: a systematic review and meta-analysis. Critical Care.
2020;24(1):389.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan
G, Xu J, Gu X, Cheng Z, Yu T, Xia J, Wei Y, Wu W, Xie X, Yin
W, Li H, Liu M, Xiao Y, Gao H, Guo L, Xie J, Wang G, Jiang
R, Gao Z, Jin Q, Wang J, Cao B. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet.
2020;395(10223):497-506.

Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, Huang H, Zhang
L, Zhou X, Du C, Zhang Y, Song J, Wang S, Chao Y, Yang Z,
Xu J, Zhou X, Chen D, Xiong W, Xu L, Zhou F, Jiang J, Bai C,
Zheng J, Song Y. Risk Factors Associated With Acute Respira-
tory Distress Syndrome and Death in Patients With Coronavi-
rus Disease 2019 Pneumonia in Wuhan, China. JAMA internal
medicine. 2020;180(7):934-943.

Engel M, Nowacki RME, Jonker EM, Ophelders D, Nikiforou M,
Kloosterboer N, Zimmermann LJI, van Waardenburg DA, Kram-
er BW. A comparison of four different models of acute respirato-
ry distress syndrome in sheep. Respir Res. 2020;21(1):209.

Pelosi P, D’Onofrio D, Chiumello D, Paolo S, Chiara G, Cape-
lozzi VL, Barbas CS, Chiaranda M, Gattinoni L. Pulmonary
and extrapulmonary acute respiratory distress syndrome
are different. The European respiratory journal. Supplement.
2003;42:48s-56s.

Moreira A, Muller M, Costa PF, Kohl Y. Advanced In Vitro
Lung Models for Drug and Toxicity Screening: The Promising
Role of Induced Pluripotent Stem Cells. Advanced biology.
2022;6(2):e2101139.

Bernard GR, Artigas A, Brigham KL, Carlet J, Falke K, Hudson
L, Lamy M, Legall JR, Morris A, Spragg R. The American-Eu-
ropean Consensus Conference on ARDS. Definitions, mecha-
nisms, relevant outcomes, and clinical trial coordination. Am J
Respir Crit Care Med. 1994;149(3 Pt 1):818-24.

—_

N

w

=

o

i

N

©

110

Med ] West Black Sea 2024;8(2): 104-112



ARDS in Animal Models

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

ARDS Definition Task Force; Ranieri VM, Rubenfeld GD,
Thompson BT, Ferguson ND, Caldwell E, Fan E, Camporota
L, Slutsky AS. Acute respiratory distress syndrome: the Berlin
Definition. JAMA. 2012;307(23):2526-33.

Matute-Bello G, Downey G, Moore BB, Groshong SD, Matthay
MA, Slutsky AS, Kuebler WM; Acute Lung Injury in Animals
Study Group. An official American Thoracic Society workshop
report: features and measurements of experimental acute lung
injury in animals. Am J Respir Cell Mol Biol. 2011;44(5):725-38.

Wang HM, Bodenstein M, Markstaller K. Overview of the pa-
thology of three widely used animal models of acute lung injury.
European surgical research. 2008;40(4):305-16.

Matute-Bello G, Frevert CW, Martin TR. Animal models of
acute lung injury. American journal of physiology. Lung cellular
and molecular physiology. 2008;295(3):L.379-99.

Silva 1AN, Gvazava N, Bélikbas DA, Stenlo M, Dong J, Hyl-
len S, Pierre L, Lindstedt S, Wagner DE. A Semi-quantita-
tive Scoring System for Green Histopathological Evaluation
of Large Animal Models of Acute Lung Injury. Bio-protocol.
2022;12(16):4493.

Klopfleisch R. Multiparametric and semiquantitative scoring
systems for the evaluation of mouse model histopathology--a
systematic review. BMC veterinary research. 2013;9:123.

Renshaw AA, Gould EW. Measuring errors in surgical patholo-
gy in real-life practice: defining what does and does not matter.
American journal of clinical pathology. 2007;127(1):144-52.

Kaminsky DA, Cockcroft DW, Davis BE. Respiratory System
Dynamics. Seminars in respiratory and critical care medicine.
2023;44(5):526-537.

Knudsen L, Ochs M. The micromechanics of lung alveoli: struc-
ture and function of surfactant and tissue components. Histo-
chemistry and cell biology. 2018;150(6):661-676.

McLafferty E, Johnstone C, Hendry C, Farley A. Respirato-
ry system part 1: pulmonary ventilation. Nursing standard.
2013;27(22):40-7.

Gibson-Corley KN, Olivier AK, Meyerholz DK. Principles for
valid histopathologic scoring in research. Veterinary pathology.
2013;50(6):1007-15.

Chimenti L, Morales-Quinteros L, Puig F, Camprubi-Rimblas
M, Guillamat-Prats R, Gomez MN, Tijero J, Blanch L, Mat-
ute-Bello G, Artigas A. Comparison of direct and indirect mod-
els of early induced acute lung injury. Intensive Care Med Exp.
2020;8(Suppl 1):62.

Rosales C. Neutrophil: A Cell with Many Roles in Inflammation
or Several Cell Types? Frontiers in physiology. 2018;9:113.

. Malech HL, Deleo FR, Quinn MT. The role of neutrophils in the

immune system: an overview. Methods in molecular biology.
2014;1124:3-10.

Ohtsuki Y, Fujita J, Yoshinouchi T, Enzan H, Iguchi M, Lee
GH, Furihata M. Early Stages of Hyaline Membrane Formation
Detected in Alveolar Mouths in Diffuse Alveolar-Damage-Asso-
ciated Diseases: A Detailed Immunohistochemical Study. Inter-
national journal of surgical pathology. 2015;23(7):524-30.

Albogami SM, Touman AA. Viral pneumonia and pulmonary al-
veolar proteinosis: the cause and the effect, case report. AME
case reports. 2019;3:41.

Yousem SA. Respiratory bronchiolitis-associated interstitial
lung disease with fibrosis is a lesion distinct from fibrotic non-
specific interstitial pneumonia: a proposal. Modern pathology.
2006;19(11):1474-9.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Corrin B, Nicholson AG. Acute alveolar injury and repair. Pa-
thology of the Lungs. 2011;135-53.

Li Y, Wang SM, Li X, Lv CJ, Peng LY, Yu XF, Song YJ, Wang
CJ. Pterostilbene pre-treatment reduces LPS-induced acute
lung injury through activating NR4A1. Pharmaceutical biology.
2022;60(1):394-403.

Zhu L, Wei M, Yang N, Li X. Glycyrrhizic acid alleviates the
meconium-induced acute lung injury in neonatal rats by inhib-
iting oxidative stress through mediating the Keap1/Nrf2/HO-1
signal pathway. Bioengineered. 2021;12(1):2616-2626.

Qin S, Wang H, Liu G, Mei H, Chen M. miR215p ameliorates
hyperoxic acute lung injury and decreases apoptosis of AEC Il
cells via PTEN/AKT signaling in rats. Molecular medicine re-
ports. 2019;20(6):4953-4962.

Li R, Ren T, Zeng J. Mitochondrial Coenzyme Q Protects Sep-
sis-Induced Acute Lung Injury by Activating PI3K/Akt/GSK-3p/
mTOR Pathway in Rats. BioMed research international. 2019
Nov;2019:5240898.

Kim SK, Rho SJ, Kim SH, Kim SY, Song SH, Yoo JY, Kim CH,
Lee SH. Protective effects of diphenyleneiodonium, an NADPH
oxidase inhibitor, on lipopolysaccharide-induced acute lung
injury. Clinical and experimental pharmacology & physiology.
2019;46(2):153-162.

Cho JY, Kim SJ, Woo CG, Kwon SK, Choe KH, Kim EG, Shin
YM. Altered Lung Heat Shock Protein-70 Expression and Se-
verity of Sepsis-Induced Acute Lung Injury in a Chronic Kidney
Disease Rat Model. International journal of molecular sciences.
2023;24(6):5641.

Yan X, Li Y, Choi YH, Wang C, Piao Y, Ye J, Jiang J, Li L, Xu
H, Cui Q, Yan G, Jin M. Protective Effect and Mechanism of
Alprostadil in Acute Respiratory Distress Syndrome Induced
by Oleic Acid in Rats. Medical science monitor. 2018;24:7186-
7198.

Xiong Z, Xu J, Liu X. Oxymatrine exerts a protective effect in
myocardial ischemia/reperfusioninduced acute lung injury by
inhibiting autophagy in diabetic rats. Mol Molecular medicine
reports. 2021;23(3):183.

Kong Q, Yuan M, Ming T, Fang Q, Wu X, Song X. Expression
and regulation of tumor necrosis factor-a-induced protein-8-
like 2 is associated with acute lung injury induced by myocardi-
al ischemia reperfusion in diabetic rats. Microvascular research.
2020;130:104009.

Chen S, Wu J, Yang L, Tailaiti T, Zou T, Huan Y, Wang J. Dex-
medetomidine Leads to the Mitigation of Myocardial Ischemia/
Reperfusion-Induced Acute Lung Injury in Diabetic Rats Via
Modulation of Hypoxia-Inducible Factor-1a. Brazilian journal of
cardiovascular surgery. 2022;37(3):370-379.

Ma S, Wang X, Yao J, Cao Q, Zuo X. Roles of apoptosis and
inflammation in a rat model of acute lung injury induced right
ventricular dysfunction. Biomedicine & pharmacotherapy.
2018;108:1105-1114.

Liu J, Huang X, Hu S, He H, Meng Z. Dexmedetomidine atten-
uates lipopolysaccharide induced acute lung injury in rats by
inhibition of caveolin-1 downstream signaling. Biomedicine &
pharmacotherapy. 2019;118:109314.

Zhang Y, He H, Zhang B, Chen Q, Yao S, Gui P. Ameliora-
tion of Lipopolysaccharide-Induced Acute Lung Injury in Rats
by Na-H Exchanger-1 Inhibitor Amiloride Is Associated with
Reversal of ERK Mitogen-Activated Protein Kinase. BioMed
research international. 2018;2018:3560234.

Med ] West Black Sea 2024;8(2): 104-112

111



Cengil O and Kegeci M

40.

41,

42.

43.

44.

45.

46.

47.

Jiang Y, Zhang W. LncRNA ZFAS1 plays a role in regulating
the inflammatory responses in sepsis-induced acute lung injury
via mediating miR-193a-3p. Infection, genetics and evolution.
2021;92:104860.

Zheng L, Su J, Zhang Z, Jiang L, Wei J, Xu X, Lv S. Salidro-
side regulates inflammatory pathway of alveolar macrophages
by influencing the secretion of miRNA-146a exosomes by lung
epithelial cells. Scientific reports. 2020;10(1):20750.

Fu H, Liang X, Tan W, Hu X. Unraveling the protective mech-
anisms of Chuanfangyihao against acute lung injury: Insights
from experimental validation. Experimental and therapeutic
medicine. 2023;26(5):535.

Zhang FH, Hao H, Liu Y, Fan KL, Dai W, Liu WH, Kong L. Shen-
mai Injection Alleviates Acute Lung Injury in a Severe Acute
Pancreatitis Rat Model via Heme Oxygenase-1 Upregulation.
Alternative therapies in health and medicine. 2022;28(2):109-
115.

Yang K, Li B, Chen J. Knockdown of phosphoinositide-de-
pendent kinase 1 (PDK1) inhibits fibrosis and inflammation
in lipopolysaccharide-induced acute lung injury rat model by
attenuating NF-kB/p65 pathway activation. Annals of transla-
tional medicine. 2021;9(22):1671.

Wang Y, Wang X, Liu W, Zhang L. Role of the Rho/ROCK
signaling pathway in the protective effects of fasudil against
acute lung injury in septic rats. Molecular medicine reports.
2018;18(5):4486-4498.

Li Y, Wu B, Hu C, Hu J, Lian Q, Li J, Ma D. The role of the
vagus nerve on dexmedetomidine promoting survival and lung
protection in a sepsis model in rats. European journal of phar-
macology. 2022;914:174668.

Karakisi SO, Hemsinli D, Tumkaya L, Ergene $, Mercantepe
T, Yilmaz A. Resveratrol against lung injury in an ischemia/rep-
erfusion model of abdominal aortic rupture. Turk gogus kalp
damar cerrahisi dergisi. 2021;29(3):330-338.

48.

49.

50.

51.

52.

53.

54.

55.

Lin KC, Yeh JN, Chen YL, Chiang JY, Sung PH, Lee FY, Guo J,
Yip HK. Xenogeneic and Allogeneic Mesenchymal Stem Cells
Effectively Protect the Lung Against Ischemia-reperfusion Inju-
ry Through Downregulating the Inflammatory, Oxidative Stress,
and Autophagic Signaling Pathways in Rat. Cell transplanta-
tion. 2020;29:963689720954140.

Ren R, Wang X, Xu Z, Jiang W. Paritaprevir ameliorates ex-
perimental acute lung injury in vitro and in vivo. Archives of
pharmacal research. 2023;46(6):564-572.

Yu X, Li C. Protective effects of propofol on experimental ne-
onatal acute lung injury. Molecular medicine reports. 2019
May;19(5):4507-4513.

Mu X, Wang H, Li H. Silencing of long noncoding RNA H19
alleviates pulmonary injury, inflammation, and fibrosis of
acute respiratory distress syndrome through regulating the
microRNA-423-5p/FOXA1 axis. Experimental lung research.
2021;47(4):183-197.

Al-Gabri NA, Qaid MM, EI-Shaer NH, Ali MH, Abudabos AM.
Thymoquinone ameliorates pulmonary vascular damage in-
duced byEscherichia coli-derived lipopolysaccharide via cy-
tokine downregulation in rats. Environmental science and pol-
lution research international. 2019;26(18):18465-18469.

Wu D, Fu X, Zhang Y, Li Q, Ye L, Han S, Zhang M. The protec-
tive effects of C16 peptide and angiopoietin-1 compound in li-
popolysaccharide-induced acute respiratory distress syndrome.
Experimental biology and medicine. 2020;245(18):1683-1696.

Adar A, Can EY, Elma Y, Ferah MA, Kececi M, Muderrisoglu
H, Akbay E, Akinci S, Coner A, Haberal C, Cakan F, Onalan O.
A new and simple parameter for diagnosis pulmonary edema:
Expiratory air humidity. Heart Lung. 2022;52:165-169.

Atalay S. Karbon tetraklorir uygulanmis sicanlarda kurku-
min’in akciger Uzerindeki koruyucu etkisi (Ylksek Lisans Tezi),
Zonguldak, Zonguldak Biilent Ecevit Universitesi,2023, 1-83.
(https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.

isp)

112

Med J West Black Sea 2024;8(2): 104-112



ORIGINAL ARTICLE

Medical Journal of Western Black Sea Med ] West Black Sea 2024:8(2): 113-119
Bat1 Karadeniz Tip Dergisi DOI: 10.29058/mjwbs.1485822

The Relationship Between Platelet Indices, Hormonal Status,
and Insulin Resistance in Adolescents with Polycystic Ovary
Syndrome: A Retrospective Case-Control Study

Polikistik Over Sendromlu Adoélesanlarda Trombosit Indeksleri,
Hormonal Durum ve Insiilin Direnci Arasindaki Iliski:
Retrospektif Bir Vaka-Kontrol Calismasi

Serap TOPKARA SUCU ", Hiiseyin Levent KESKIN
Ankara Etlik City Hospital, Department of Gynecology and Obstetrics, Ankara, Tiirkiye

ORCID ID: Serap Topkara Sucu 0000-0002-9187-2941, Hiiseyin Levent Keskin 0000-0002-2268-3821

Cite this article as: Topkara Sucu S and Keskin HL. The relationship between platelet indices, hormonal status, and insulin resistance in adolescents with
polycystic ovary syndrome: a retrospective case-control study. Med ] West Black Sea. 2024;8(2):113-119.

GRAPHICAL ABSTRACT

Aim: To investigate the relationship between platelet indices and polycystic ovary
syndrome, a disease associated with metabolic disorders in adolescents.
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ABSTRACT

Aim: The study investigated the relation between polycystic ovary syndrome, a disease caused by inflammation and insulin resistance as-
sociated with metabolic disorders, and platelet indices, which provide information about platelet activity.

Material and Methods: Patients with oligoovulation, hyperandrogenemia, or clinical signs of hyperandrogenism (hirsutism, acne, etc.)
and polycystic appearance with = 20 small follicles = 2~ 9 mm in diameter in both ovaries on ultrasound according to the newly updated
Rotterdam criteria formed PCOS group. As a control group, adolescents with similar age groups and body mass index (BMI) values were
selected who presented to the clinic due to non-PCOS symptoms (vaginitis, dysmenorrhea, cystitis), whose complete blood count was
checked in a hormone test and who did not meet the Rotterdam criteria.
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Platelet indices found in routine blood count parameters were analyzed between the two groups. In addition, the relation between these
indices and hormone status and insulin resistance in PCOS patients was analyzed. Patients with diabetes mellitus, high blood pressure,
malignant diseases, cardiovascular diseases, essential thrombocytopenia, or other blood diseases as well as patients taking medication are
excluded.

Results: In the study of 123 patients, there was no statistical result between the groups about age and body mass index (p:>0.05). The
hemogram parameters were compared between the groups. Hemogram parameters such as P-LCR (p: 0.002), PDW (p: 0.011), and MPV
(p: 0.007), which indicate platelet activity, were statistically higher in the PCOS group. When analyzing the data of PCOS patients, it was
found that platelet indices were higher in the group with high insulin resistance (p: <0.005). When analyzing the hormonal status, only the
blood prolactin level correlated positively with the values of P-LCR (r: 0.223, p: 0.017), PDW (r: 0.214, p: 0.022), and MPV (r: 0.213, p: 0.023).

Conclusion: Analyzing platelet indices on routine blood counts in polycystic ovary syndrome, informing patients of their predisposition to
metabolic diseases, and making the necessary referrals will contribute to the treatment and follow-up of polycystic ovary syndrome. These
tests, which can be easily performed in any center, should be used in standard practice.

Keywords: Blood platelets, metabolic syndrome, polycystic ovary syndrome

GRAFIKSEL OZET

Amag: Adodlesanlarda metabolik bozukluklarla iligkili bir hastalilk olan polikistik over

sendromu ile trombosit indeksleri arasindaki iligskiyi aragtirmak.
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Amac: Bu ¢alismanin amaci, adélesanlarda metabolik bozukluklarla iliskili, inflamasyon ve insulin direncinin neden oldugu bir hastalik olan
polikistik over sendromu (PKOS) ile trombosit aktivitesi hakkinda bilgi veren trombosit indeksleri arasindaki iligkiyi arastirmaktir.

Gerec ve Yontemler: Oligoovulasyon, hiperandrojenemi veya hiperandrojenizmin klinik bulgulari (hirsutizm, akne vb.) ve yeni glincellenen
Rotterdam kriterlerine gore ultrasonda her iki overde = 20 kuguk folikll = 2~ 9 mm ¢apinda polikistik gérinimi olan hastalar polikistik over
sendromu tanisi ile calismaya dahil edildi ve PKOS grubunu olusturdu. Klinige PKOS disi nedenlerle (vajinit, dismenore, sistit) basvuran,
hormon testi sirasinda tam kan sayimina bakilan ve Rotterdam kriterlerini karsilamayan benzer yas gruplari ve viicut kiitle indeksi (VKIi)
degerlerine sahip hastalar kontrol grubu olarak segildi.

Rutin kan sayimi parametrelerinde bulunan trombosit indeksleri iki grup arasinda analiz edilmistir. Ayrica, PKOS hastalarinda bu indeksler
ile hormonal durum ve insulin direnci arasindaki iliski analiz edilmistir. Diabetes mellitus, hipertansiyon, malign hastaliklar, kardiyovaskuler
hastaliklar, esansiyel trombositopeni veya diger kan hastaliklari olan hastalar ve ila¢ kullanan hastalar calisma disi birakildi.

Bulgular: Calismaya dahil edilmis olan 123 hastadan 67 tanesi polikistik over sendromu tanisi alarak vaka grubunu, geri kalan 56 hasta
kontrol grubunu olusturmustur. Gruplar arasi yas ve vicut kitle indeksi agisindan istatistiksel fark bulunmamaktadir (p: >0,05). Gruplar
arasinda tam kan sayimi parametreleri karsilastirildiginda, trombosit aktivitesini gdsteren trombosit biyik hiicre orani (p: 0,002), trombosit
dagihm genisligi (p: 0,011) ve ortalama trombosit hacmi (p: 0,007) polikistik over sendromu grubunda istatistiksel anlamli olarak daha fazla
bulunmustur. Polikistik over sendromu hastalarinin verileri incelendiginde insulin direnci yliksek olan grupta trombosit indeksleri daha ylksek
bulunmustur (p: <0,005). Hormonal durumu analiz ettigimizde, sadece kandaki prolaktin seviyesi P-LCR (r: 0,223, p: 0,017), PDW (r: 0,214,
p: 0,022) ve MPV (r: 0,213, p: 0,023) degerleriyle pozitif korelasyon gdstermektedir.

Sonug: Polikistik over sendromu hastalarinin rutin kan sayimlarinda mevcut olan trombosit indekslerini inceleyip hastalara metabolik
hastaliklara yatkinlik konusunda bilgi vermek ve gerekli yonlendirmeleri yapmak hastaliginin tedavisi ve takibine katki saglayacaktir. Her
merkezde bakilmasi kolay olan bu tetkikler glincel pratikte kullanim alani almalidir.

Anahtar Sozciikler: Metabolik sendrom, polikistik over sendromu, trombosit
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PCOS and Platelet Indices

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a prevalent hormo-
nal disorder affecting around 6-10% of women during their
reproductive years (1). According to the Rotterdam diag-
nostic criteria, the presence of polycystic ovaries detected
by ultrasound, along with clinical and/or biochemical hyper-
androgenism and oligo-ovulation, is required for diagnosis.
PCOS is diagnosed when at least two of the three features
are present. The cause of PCOS is not yet found and the
disease is characterized by diverse and complicated clinical
manifestations (2).

Current research suggests that the etiology of PCOS is mul-
tifactorial. Genetic predisposition, inflammatory reactions,
low-grade chronic inflammation in the body, possibly reac-
tive oxygen species (ROS), overexposure to embryonic an-
drogens, an unhealthy lifestyle, and hormonal imbalances
are involved in etiopathogenesis (3-7).

PCOS is associated with metabolic disorders caused by
inflammation and insulin resistance. Inflammation and insu-
lin resistance may cause vascular endothelial damage and
dysfunction, followed by platelet activation. Studies have
shown that this condition is critical to the pathophysiology
of cardiovascular disease (CVD) and type 2 diabetes (8,9).

Platelet large cell ratio (P-LCR), platelet distribution width
(PDW) and mean platelet volume (MPV) are inexpensive
and easy-to-measure parameters obtained from whole
blood cells in daily clinical practice. They serve as effec-
tive markers for platelet activity. Recent studies suggest
that platelet indices are associated with vascular and car-
diac disease in type 2 diabetes mellitus (10,11). In a study
conducted in PCOS patients, MPV was found to be higher
than in the control group and it was suggested that this was
probably related to insulin (12). In the literature, platelet in-
dices such as P-LCR and PDW have not been extensively
studied in PCOS.

We analyzed the relation between platelet indices (P-LCR,
PDW, and MPV) in routine blood parameters and PCOS.

MATERIAL and METHODS

This retrospective study was conducted between January
2023 and January 2024. Patients with oligo-ovulation, hy-
perandrogenemia or clinical signs of hyperandrogenism
(hirsutism, acne, etc.) and polycystic appearance with = 20
small follicles with a diameter of = 2~ 9 mm on ultrasound
in both ovaries according to the newly updated Rotterdam
criteria formed the case group (13). Patients with similar
age groups and body mass index (BMI) who presented to
the clinic with problems other than PCOS (vaginitis, dys-
menorrhea, cystitis) and underwent hormone testing and
complete blood tests were selected as the control group.
Patients with diabetes mellitus, hypertension, malignant

diseases, cardiovascular diseases, essential thrombocyto-
penia, or other blood diseases as well as patients who were
taking medication were excluded.

Blood samples for blood cell count (CBC) were taken dur-
ing outpatient clinic visits in BD Vacutainer K2E tubes con-
taining anticoagulants. The hormone profiles of the patients
were analyzed in follicular phase (2-5 days) of the menstru-
al cycle. The levels of follicle-stimulating hormone (FSH),
luteinizing hormone (LH), estradiol, prolactin, total testos-
terone, free testosterone, 17-OH progesterone, dehydroepi-
androsterone sulfate (DHEAS), and thyroid-stimulating hor-
mone (TSH) were analyzed, as well as hemoglobin, white
blood cells, neutrophils, lymphocytes, monocytes, platelets,
P-LCR, PDW, MPV and immature granulocytes (Ig). The
platelet indices are included in the CBC parameters. Insulin
resistance was determined using the formula Homeostatic
Model Assessment of Insulin Resistance (HOMA-IR) fast-
ing insulin (mIU/L) x fasting glucose (mg/dL) /405 (14).

Statistical Analysis

RStudio was used for the statistical analysis. Normal-
ly distributed variables were calculated using Kolmog-
rov-Simirnov and Shapiro-Wilk tests and presented with
the mean values and standard deviations of the variables.
The t-test for independent samples was used to compare
these parameters between groups. Descriptive methods
were used in the study to examine non-normally distributed
numerical data. Measures such as averages and quartiles
(Q1-Q3) were used and Mann-Whitney U tests were per-
formed. The Spearman test was used to calculate correla-
tions and relationships between variables that are not reg-
ularly distributed. The Pearson test was used to assess the
correlation between variables with a parametric distribution.
A p-value below 0.05 was considered statistically significant.

RESULTS

The study included a total of 123 patients. Group | com-
prised 67 participants who had been diagnosed with PCOS,
while Group Il comprised 56 patients who served as a con-
trol group. No significant difference was found between the
groups in terms of BMI and age. Both groups had an aver-
age age of 18 years and an average BMI within the normal
range of 18.5-24.9 kg/m2. Group | had statistically higher
blood levels of estradiol, LH, total testosterone, free testos-
terone, and 17-hydroxyprogesterone compared to group Il
(p<0.05). There was no significant differences in the blood
levels of FSH, DHEAS, TSH, and prolactin between the
groups, as shown in Table 1.

The analysis of the blood count data showed that the PCOS
group had statistically higher values for P-LCR, PDW, and
MPV compared to the other groups. No differences were
observed between the groups for the other blood count pa-
rameters (Table 2).
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Table 1: Demographic characteristics and hormone levels of the patients included in the study.

Characteristics* Group PCOS (n=67) Group Control (n=56) p**

Age (years) 18 (17-19) 18 (16-19) 0.470
BMI (kg/m?) 22.6 (19.6-24.7) 20.6 (18.8-24.4) 0.123
Estradiol (pg/mL) 44 (35-65) 32 (21-49) <0.001
FSH (mIU/ml) 5.47 (4.29-6.29) 5.74 (4.76-6.91) 0.234
LH (mIU/ml) 9.14 (6.85-14.18) 5.83 (4.04-7.10) <0.001
Total testosterone (ng/dL) 34 (20-51) 22 (14-32) 0.001
Free testosterone (ng/dL) 2.37 (1.44-3.30) 1.50 (0.95-2.43) 0.031
DHEAS (ug/dL) 275 (163-355) 216 (155-332) 0.361
TSH (mIU/L) 2.11 (1.32-2.87) 1.90 (1.30-2.87) 0.714
Prolactin (ng/mL) 18.4 (12.5-24.1) 17.4 (13.6-25.4) 0.969
17-hydroxyprogesterone (ng/L) 0.41 (0.30-0.60) 0.27 (0.18-0.40) <0.001

BMI: body mass index, FSH: follicle-stimulating hormone, LH: Luteinizing hormone, DHEAS: Dehydroepiandrosterone sulfate, TSH: thyroid
stimulating hormone. A p-value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

*Data are expressed as median and quartiles (Q1-Q3) according to statistical analyses. **Mann Whitney U Test.

Table 2: Blood cell parameters of the patients included in the study.

Blood cell parameters* Group PCOS (n=67) Group Control (n=56) P

Hb (g/dl) 13.5 (12.8-14.1) 13.4 (12.7-14.2) 0.646**
WBC (10%/uL) 7.08 (5.80-9.00) 7.49 (6.23-8.53) 0.847**
Neutrophils (10%/uL) 3.68 (3.00-5.13) 4.03 (3.30-5.04) 0.430**
Lymphocytes (10%/uL) 2.38 (2.02-2.71) 2.40 (2.02-2.95) 0.699**
Monocytes (10%/uL) 0.54 (0.42-0.71) 0.56 (0.44-0.65) 0.491**
Platelets (10%/pL) 299 +67.5 320 +61.3 0.079***
P-LCR (%) 30+8.0 26 7.4 0.002***
PDW (fL) 12.2 (11.1-13.8) 11.3 (10.1-12.6) 0.011**
MPV (fL) 10.7 £1.03 10.2 +0.88 0.007***
Ig (%) 0.2 (0.1-0.3) 0.2 (0.1-0.3) 0.239**

Hb: Hemoglobine, WBC: White blood cell, P-LCR: Platelet-large cell ratio, PDW: Platelet distribution width, MPV: Mean platelet volime, Ig:
Immature granulocytes. A p value of <0.05 indicates a significant difference. Statistically significant p-values are in bold.

*Data are expressed as mean+SD or median and quartiles (Q1-Q3) where appropriate according to statistical analyses. **Mann Whitney U

Tes. ***Student’s t-test.

The patients diagnosed with PCOS were divided into two
groups based on their insulin resistance. The group with
higher HOMA-IR had elevated blood insulin levels and in-
creased P-LCR, PDW, and MPV compared to those without
insulin resistance. There was no statistically significant dif-
ference between these two groups in terms of BMI, fasting
blood glucose (FBG), and age (Table 3).

When analyzing the correlation of platelet-derived hemo-
gram parameters with BMI, FBG, blood insulin levels, and
HOMA-IR values, neither BMI nor insulin has a statistically
significant relationship with platelet-derived hemogram pa-
rameters. There is a positive correlation between FBG and
platelet-derived hemogram parameters. (P-LCR, r:0.328,

p:0.007; PDW, r:0.339, p:0.005; MPV, r:0.309, p:0.012)
There is a positive correlation between HOMA-IR and both
P-LCR and MPV (r:0.294, p:0.017 and r:0.286, p:0.020).
Platelet-derived hemogram parameters increase with in-
creasing FBG. P-LCR and MPV increase with an increase
in HOMA-IR. In the correlation analysis of the platelet-de-
rived hemogram parameters with the hormone levels of the
participants in the groups, none of the hormone levels ex-
cept prolactin was found a statistically significant relation-
ship. The prolactin level in the blood correlates positively
with the values of P-LCR (r: 0.223, p: 0.017), PDW (r: 0.214,
p: 0.022), and MPV (r: 0.213, p: 0.023) (Table 4).
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Table 3: Demographic characteristics, fasting blood glucose, insulin blood levels, and platelet-derived hemogram parameters of the

PCOS group.

Parameters* HOMA-IR>2.5 (n=26) HOMA-IR=2.5 (n=41) P
Age (years) 18 (17-19) 18 (17-19) 0.455**
BMI (kg/m?) 22.6 (19.6-26.6) 22.1 (19.6-24.7) 0.711**
FBG (mg/dL) 88+11.2 83+10.8 0.064***
Insulin (mIU/L) 14.4 (13.0-21.4) 10.6 (8.5-12.1) <0.001**
P-LCR (%) 34+7.4 28+7.3 <0.001***
PDW (fL) 13.1+1.99 11.9+1.94 0.022**
MPV (fL) 11.1+£1.05 10.4+0.92 0.004***

HOMA-IR: Homeostatic Model Assessment for Insulin Resistance, BMI: Body-mass index, FBG: Fasting blood glucose, P-LCR: Plate-
let-large cell ratio, PDW: Platelet distribution width, MPV: Mean platelet volime. A p value of <0.05 indicates a significant difference. Statis-
tically significant p-values are in bold. *Data are expressed as mean+SD or median and quartiles (Q1-Q3) according to statistical analyses.

**Mann Whitney U Test. ***Student’s t-test.

Table 4: Correlation analysis of diabetes-related parameters
with platelet derived hemogram parameters in PCOS patients.

P-LCR PDW MPV

Diabetes-related parameters

0.119  0.144  0.106
BMI (kg/m?)
p 0.342° 0.246* 0.396"
0.328 0.339 0.309
FBG (mg/dL) r
p 0.007** 0.005** 0.012**
0.117 0.020 0.137
Insulin (mIU/L) r
p 0.350* 0.874* 0.272"
0.294 0.207 0.286
HOMA-IR r 9 8
p 0.017* 0.095° 0.020*
i r 0157 0.081 0.116
Estradiol
p 0.089* 0.378* 0.207*
FSH r 0.114 0.167  0.099
p 0.216* 0.069* 0.282*
LH r -0.081 0.005 -0.012
p 0.740* 0.957* 0.894*
r 0102 0127  0.069
Total testosterone
p 0.311* 0.205* 0.490*
r 0043 0.048 0.062
Free testosterone
p 0.673* 0.634* 0.538"
0.081 0.180 0.038
DHEAS r
p 0.422* 0.072* 0.706*
A .041 )
TSH r 0106 00 0.085
p 0252 0.659* 0.357"
; r 0223 0214 0213
Prolactin
p 0.017* 0.022* 0.023*
17-hydroxyprogesterone 2016 0002 0.029
Y ypres 0.873* 0.983* 0.777*

BMI: Body-mass index, FBG: Fasting blood glucose, HOMA-IR:
Homeostatic Model Assessment for Insulin Resistance, P-LCR:
Platelet-large cell ratio, PDW: Platelet distribution width, MPV:
Mean platelet volime, FSH: Follicle stimulating hormone, LH: Lu-
teinizing hormone, DHEAS: Dehydroepiandrosterone sulfate, TSH:
Thyroid stimulating hormone. A p value of <0.05 indicates a signifi-
cant difference. Statistically significant p-values are in bold.

* Spearman test; ** Pearson test.

DISCUSSION

Polycystic ovary syndrome is an endocrinopathy associat-
ed with reproductive abnormalities, marked insulin resist-
ance, increased risk of type 2 diabetes, dyslipidemia, coro-
nary heart disease, and cerebrovascular morbidity. Studies
have reported that metabolic syndrome, obesity, insulin
resistance, and hyperlipidemia are observed, is common in
PCOS patients compared to controls (15,16).

Platelets are small, nucleated cells, and the number of them
is measured by the platelet count (PLT) (17). MPV index
is a helpful tool for figuring out the size of these platelets.
Large platelets aggregate and react more than little plate-
lets (18,19). MPV has an impact on mortality in vascular
pathology, especially in patients with acute coronary syn-
drome (20, 21).

In our study, MPV, PDW, and P-LCR were found to be high-
er among the platelet indices in the PCOS group. In a sys-
temic meta-analysis, Li et al. investigated the relationship
between MPV levels and PCOS and found that patients
with PCOS had significantly higher MPV levels than women
without PCOS, which could be related to insulin resistance
(12).

In contrast, Dogan et al. found that MPV levels of non-obese
women with and without PCOS were similar and that insulin
resistance had no effect on MPV values, and that PCOS
patients with high androgen levels had low MPV values (22).

Yang et al. in China examined the platelet parameters of
adults with metabolic syndrome and found no association
between MPV and P-LCR, but PDW was found to be higher
in individuals with metabolic syndrome (23).

We calculated insulin resistance using the HOMA-IR test
and found that platelet indices increase in PCOS patients
with high HOMA-IR. In an Indian study, platelet indices
were used to assess cardiovascular risk in premenopau-
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sal patients with metabolic syndrome. Platelet indices were
significantly positively correlated with HbA1C, FBG, total
cholesterol, and triglycerides and negatively correlated with
high-density lipoprotein (24). Similarly, Buch et al. analyzed
platelet volume indices to predict diabetes complications
and found higher MPV and PDW values in diabetic patients
with complications and showed that there was no asso-
ciation between P-LCR and diabetes complications (25).
These studies and our results demonstrate the association
between increased insulin resistance, platelet activity, and
thrombogenic events.

When we compared platelet indices and hormone status
in PCOS patients in our study, only a statistical correla-
tion with prolactin was found among the indices. Yilmaz et
al. studied the relationship between MPV and prolactin in
PCOS patients and found that MPV levels increased with
increasing prolactin levels, similar to our study. Thus, the
study suggests that in women with PCOS, high PRL levels
may increase the risk of atherothrombotic events through
platelet activation. In our study, we found no correlation be-
tween other hormone levels and platelet indices. Ozay and
Ozay. investigated inflammatory markers in PCOS patients
and found no correlation between androstenedione, DHE-
AS, free testosterone PDW, and MPV (26,27).

Although studies show an increase in MPV in patients with
PCQOS, no study in the literature examines all platelet indi-
ces in PCOS. Our study adds to the literature as it is the first
to investigate the relationship between all platelet indices
and both insulin resistance and hormonal status, particular-
ly in adolescent patients with PCOS. It should be noted that
our study has some limitations. The limitations of the study
include the fact that it was a retrospective study at a single
center and that other metabolic syndrome criteria such as
waist circumference or lipid profile were not recorded in the
patient files.

In conclusion, there is an association between PCOS and
cardiovascular disease, hypertension, diabetes mellitus,
and atherosclerosis. Platelet indices are elevated in CVD,
DM, and atherosclerosis. Screening platelet indices in
routine blood tests of adolescents with PCOS, especially
those with insulin resistance, educating patients about their
predisposition to metabolic diseases, and referring them to
the appropriate services will help in the management and
follow-up of PCOS disorders. These tests, which can be
easily performed in any center, should be used in common
practice. However, further prospective studies are needed
to confirm our findings.
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GRAFIKSEL OZET

Serum total IgE, eozinofil, eozinofilik katyonik protein ve sistatin C, astim tedavisine yanitin
izlenmesinde yol gosterebilir
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Steroidin Laboratuvar Degerlerine Etkisi

Gerec ve Yéntemler: Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi Cocuk Alerji polikliniginde Mayis-Ekim 2004 tarihlerinde yapilan
prospektif bir calismadir. Hafif-orta persistan astim tanisi olan 27 ¢ocuk hasta grubu, 25 saglikli cocuk kontrol grubu olarak alindi. Calismanin
baslangicinda hasta grubuna glindiiz ve gece belirtilerini puanlamalari i¢in takip kartlari verildi. Hasta grubu 0-4. haftalarda 4x100 pgr
salbutamol, 5-8. haftalarda 1x400 pgr inhale kortikosteroid verilerek toplam 8 hafta izlendi. Besinci haftanin basinda ve 8. hafta sonunda
hastalarin fizik incelemeleri yapilarak laboratuvar degerleri (serum total IgE, eozinofil, eozinofilik katyonik protein, serum alfa -1-antitripsin,
sistatin ¢, anjiyotensin donlstirict enzim, IL-8 ) ve solunum fonksiyonlari degerlendirildi.

Bulgular: Calismanin baslangicinda hasta grubu ve kontrol grubu arasinda cinsiyet, agirlik ve boy agisindan anlamli bir farklilik yok iken,
hasta grubunda serum total IgE (p=0.001), eozinofil (p=0.001), eozinofilik katyonik protein (p=0.001) ve ACE (p=0.004) degerleri anlamli
dizeyde yuksek bulundu. Hasta grubunda dérdinci ve sekizinci haftalarin sonundaki laboratuvar degerleri ve solunum fonksiyon testleri
karsilastiriidi. FEVI (p=0.001), PEF (p=0.003) ve FEF %25-75 (p=0.002) de artis, total Ig E (p=0.017), serum eozinofil (p=0.014), eozinofilik
katyonik protein (p=0.015) ve sistatin C (p=0.002) diizeylerinde anlamli azalma gdzlendi. Hasta grubunun glindiiz ve gece belirtileri ardisik
olarak karsilastirildiginda haftalar arasinda farklilik gézlenmedi.

Sonug: Calismamizdaki laboratuvar degerlerinden serum total IgE, eozinofil, eozinofilik katyonik protein ve sistatin C, astim tedavisine
yanitin izlenmesinde yol gosterebilir.

Anahtar Soézciikler: Astim, steroidler, sistatin C, eozinofil katyonik protein, immunglobin E

GRAPHICAL ABSTRACT

Serum total IgE, eosinophil, ECP, and cystatin C levels may be useful for the follow-up of the
treatment of asthma in children.
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ABSTRACT

Aim: Inhaled corticosteroids have a major role in treating childhood asthma and this study evaluated the effects of budesonide on the clinical
and laboratory parameters in asthmatic children.

Material and Methods: This prospective study was conducted at the Zonguldak Bllent Ecevit University School of Medicine Hospital
Pediatric Allergy outpatient clinic between May and October 2004 with 27 mild to moderate persistent asthmatic children and 25 healthy
children as the control group. For the first four weeks, the patient group was given symptom score charts, inhaled salbutamol 4x100 pgr daily,
and between the fifth and eighth weeks inhaled corticosteroid 1x400 pgr daily. At the beginning of the fifth week and the end of the eighth
week, the patient group’s physical examinations were performed, lung functions were assessed, and serum parameters (serum total IgE,
eosinophil, ECP, cystatin C, angiotensin-converting enzyme, a-1-antityripsin, and IL-8) were collected.

Results: Although the two groups were similar in terms of sex, weight, and height at the beginning of the study, serum total IgE (p=0.001),
eosinophil (p=0.001), eosinophil cationic protein (p=0.001), and ACE values (p=0.004) were significantly higher in the patient group. The
comparison of the fourth and eighth weeks' lung function parameters revealed significant improvement in FEV1 (p=0.001), PEF (p=0.003),
and FEF 25-75% (p=0.002) in the patient group. A significant decrease was detected in total Ig E (p=0.017), serum eosinophil (p=0.014),
eosinophil cationic protein (p=0.015), and, cystatin C (p=0.002) values as well. When the daytime and nighttime symptoms of the patient
group were compared consecutively, no differences were observed between the weeks.

Conclusion: We conclude that total IgE, eosinophil, ECP, and cystatin C levels may be useful for the follow-up of the treatment of asthma
in children.

Keywords: Asthma, steroids, cystatin C, eosinophil cationic protein, immunoglobin E
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Astim cocukluk ¢aginin en sik gérilen hastaligi olup, kronik
hava yolu inflamasyonu hastalikta dnemli bir rol oynar. Hiril-
t1, nefes darligi, géguste sikisma ve 6ksurlk gibi zamana ve
yogunluga gére degisen solunum belirtilerinin ve degisken
ekspiratuar hava akimi sinirlamasi ile tanimlanir. Farkli Gl-
kelerde nifusun %1-29’unu etkileyen yaygin, kronik bir so-
lunum yolu hastaligidir (1). Ulkemizde ¢ocuklarda yapilan
calismalarda astim prevalansi %2-16 arasinda degiskenlik
gbstermektedir (2). Belirtiler kendiliginden veya ilaca yanit
olarak duzelebilir ve bazen haftalarca veya aylarca olmaya-
bilir. Ote yandan, hastalar yasami tehdit edebilecek ve has-
talara ve topluma énemli bir yuk getirebilecek aralikl astim
alevlenmeleri yasayabilirler (1).

Tedavi almayan bir hastada astim tanisinin konulmasi, hem
hirilti, nefes darhgi, géguste sikisma veya 6ksurik gibi ka-
rakteristik solunum belirtilerinin hem de degisken ekspira-
tuar hava akimi kisitlamasinin tanimlanmasina dayanir (3).
Hastanin 6z ve soy ge¢misinin sorgulanmasi, ekspiratuar
hava akim degiskenliginin 6l¢ulmesi, brons provokasyon
testleri ve alerji testleri tani konulmasinda énemli araglardir.

Yetigkinlerde oldugu gibi cocuklarda da astim belirtilerinin
kontroliiniin degerlendiriimesi belirtilere, aktivitelerin kisit-
lanmasina ve kurtarma ilaci kullanimina baghdir. Cocuklar
icin cesitli sayisal astim kontrol testleri gelistirilmistir. Co-
cukluk ¢agr astim kontrol testi (C-AKT), astim kontrol an-
keti, cocuklarda solunum ve astim kontrol testi bunlardan
bazilaridir (4,5).

Atopinin varligi, solunum belirtileri olan bir hastada alerjik
astim olma olasiligini artirir, ancak bu astima 6zgu degildir
ve tim astim fenotiplerinde bulunmaz. Atopik durum, deri
prick testi veya spesifik immuinoglobulin E seviyesi 6l¢u-
lerek belirlenebilir. (1). Ylksek eozinofilik katyonik protein
(ECP) konsantrasyonlari, yuksek kan eozinofil sayisi, ae-
roalerjen duyarliligi, IgE ve ekshale nitrik oksit konsantras-
yonlari daha zayif astim kontroli ile iligkilendirilmistir (6).
Serum ECP>15 pg/L, antiinflamatuvar tedavi gerektiren
alerjik bir inflamasyonu gésterir (7). Astimin belirti ve bulgu-
larinin ¢ocuklar ve erigkinlerde a -1-antitiripsin eksikliginde
daha sik gozlendigi gosterilmistir (8,9). Serum sistatin C
konsantrasyonlarinin ¢zellikle astimli hastalar belirti verdik-
leri zamanlarda yUkseldigi saptanmistir (10, 11). Anjiyoten-
sin cevirici enzim (ACE) seviyelerinin 6zellikle agir astimh
hastalar olmak (izere astimli hastalarda ylksek oldugu sap-
tanmis olup ayrica astim olusumunda yeri oldugu da ortaya
konulmustur (12,13). Hem protein hem de mRNA seviye-
lerinde IL-8 ekspresyonunun, saglkl bireyler ile karsilasti-
rildiginda astimli cocuklarda énemli él¢tide yiksek oldugu
bulunmustur (14). Ayrica astim kontrolu zor olan vakalarda
da IL-8 duzeyleri yuksek saptanmistir (15). Astimh hasta-
larda dusuk doz inhale kortikosteroidlerin erken baglanmasi,

belirtilerin 2-4 yildan uzun siredir mevcut olmasina kiyasla
akciger fonksiyonunda daha buyUk bir iyilesmeye yol acar
(16,17). Calismamizdaki amag hafif-orta astimli cocuklar-
da inhale kortikosteroid (budesonide)’in klinik ve serum
a -1-antitiripsin, sistatin C, ACE ve IL-8 lzerine etkisini
arastirmaktir. Calismamizda bahsi gegen laboratuvar belir-
tecleri olusturulan kontrol grubu ile hasta grubu arasinda
karsilastirnimistir. Ardindan hasta grubu kendi icinde inhale
kortikosteroid tedavisi 6ncesi ve sonrasi olacak sekilde bu
belirtecler, solunum fonksiyon parametreleri ve belirti takip
kartlarn kullanilarak karsilastinimigtir. Calismamiz astimli
hastalarda saglikl bireylere gére spesifik immunoglobulin
E, ECP dizeylerinin ve eozinofil sayilarinin saghkli bireyle-
re gore fazla oldugu, inhale kortikosteroid tedavisi sonrasi
bu parametrelerde disls gézlendigi ve yine bu hipotezden
hareketle inhale kortikosteroid sonrasi yine astimli hasta-
larda ylksek oldugu saptanan baska parametrelerde de
(a -1-antitiripsin, sistatin C, ACE ve IL-8) benzer sonugla-
ri elde edecegimiz hipotezi Uzerine kurgulanmistir. Ayrica
inhale kortikosteroidlerin solunum fonksiyon parametreleri
Gizerinde olumlu etkilerini oldugunu ve belirti takip kartlar
kullanilarak bu etiklerin dolayl olarak goésterilebilecegini ile-
ri sirmekteyiz. Bu verilerin degerlendiriimesi sonucunda da
kullandigimiz parametrelerin hastalarin takibinde kullanila-
bilirliginin saptanacagini varsayiyoruz.

GEREC ve YONTEMLER

Calismaya katilan tim bireylerin ebeveynlerinden bilgilen-
dirilmis génulli olur formu alinmistir. Calisma protokol
Helsinki Bildirgesi etik kurallarina uygundur ve Zonguldak
Billent Ecevit Universitesi Tip Fakiiltesi Uygulama ve Aras-
tirma Hastanesi Etik Kurulu tarafindan 27.05.2004 tarihinde
2004/05 toplanti numarasi ile onaylanmigtir.

Bu kohort prospektif calisma Zonguldak Biilent Ecevit Uni-
versitesi Tip fakdltesi GCocuk Alerji poliklinigine bagvuran
hafif-orta persistan astimli hastalarda Mayis—Ekim 2004
tarihleri arasinda yapilmistir. Calismaya 6-16 yas arasi 27
hafif astimli, izlem suresi icinde vitamin ya da bagka her-
hangi bir ila¢ kullanmayan, son dért hafta icinde akut astim
atagi ya da son alti hafta icinde solunum yolu enfeksiyonu
gecirmemis, calisma baslangicinda akut astim ataginda ol-
mayan, ¢alisma boyunca astim atagl yasamayan ve aktif
ya da pasif olarak sigara dumanina maruz kalmayan astim
tanili hastalar alinmis ve hasta grubu olarak adlandiriimis-
tir. Astim tanisi ve siniflamasi 6yku, fizik muayene ve 2004
Global Strategy for Asthma Management and Prevention
(GINA) kilavuzuna gére konulmustur (18). Hasta grubu te-
daviye yanitlari degerlendirilirken tedavi 6ncesi hasta grubu,
tedavi bagladiktan sonra tedavi sonrasi hasta grubu olarak
isimlendirilmistir. On bir erkek ve 14 kiz toplam 25 alerjik
hikayesi olmayan, aktif ya da pasif olarak sigara dumanina
maruz kalmayan, izlem siresi i¢cinde vitamin ya da baska
herhangi bir ilag kullanmayan, akut ya da kronik enfeksiyo-
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nu olmayan saglikli cocuklar, kontrol grubu olarak alinmis-
tir. Kontrol grubundan, hasta grubu ile kargilastirmak lGzere
IL-8, IgE, eosinofilik katyonik protein (ECP), a-1-antitripsin,
Sistatin C ve ACE degerlendirmesi icin kan alinmistir.

Yukarida belirtilen kriterlere uyan hasta grubu doért hafta ca-
lismaya hazirlik dénemi ve dért hafta ilagh ¢alisma dénemi
olacak sekilde toplam sekiz hafta takibe alindilar. Hazirhk
déneminde hasta grubuna birinci ziyarette fizik muayenesi
yapildiktan sonra dért hafta streyle 4x100 pg/gin salbuta-
mol inhaler tedavisi ve gunlik takip kartlar verildi. Bu karta
glindliz ve gece belirtilerini, puanlarini ve kullanacaklar ek
ilaci kaydetmeleri istendi. Bu puanlama kriterleri yazarlar
tarafinda olusturulmustur (Tablo 1). Calismamizdan son-
raki dénemlerde gelistirilen ¢ocukluk ¢agi astim kontrol
testine (C-AKT) benzer bir puanlama sistemi kullaniimigtir.
Dért haftanin sonunda ikinci ziyarete gelen hasta grubu-
nun kanlari alinip solunum fonksiyon testi yapildi. Solunum
fonksiyon testi dlcimleri hastalara en az ¢ kez yapilip
bunlardan en iyisi kaydedildi. Solunum fonksiyonlari bir sa-
niyedeki zorlu ekspiratuar hacim (FEV1), FEV1/FVC, zirve
ekspiratuar akim hizi (PEF) ve vital kapasitenin %25-%75
arasindaki zorlu ekspiratuar akim (FEF%25-75) ile incelen-
mistir. Birinci ziyarette verilen gunlik takip kartlari alinarak
gunlik kayitlari incelendi. Yine doért haftanin sonunda hasta
grubunun 4x100 pg/gin salbutamol inhaler tedavisi kesilip
yerine budesonid inhaler 1x400 pg/gin baslandi ve ginlik
takip kartlarinin yenisi verildi. Dért haftalik inhaler budeso-
nid inhaler 1x400 pcg/gln tedavisi sonrasi U¢lncl ziyarete
gelen hastalara solunum fonksiyon testi yapildi ve ikinci kez
kanlari alindi. Hasta grubu her kontrole geldiginde fizik mu-
ayeneleri yapildi, gunlik takip formlari toplanarak, bélimu-

Tablo 1: Cocukluk ¢agi astim kontrol testi.

Giindiiz 6ksiirigi, nefes darligi ve aktivitesi:

Puan
0 Belirti yok

Glnde 1-2 kez 6kslrlk veya nefes darligi

1
2 Gilnde 2 veya daha fazla 6ksirik veya nefes darligi
3

Glnde 2 den fazla 6ksurik veya nefes darligr ancak
okuluna gidebiliyor

4 Butlin gln okslrik veya nefes darligi var okuluna
gidemiyor

5 Yataktan kalkamiyor

Geceyi nasil gecirdi:

Puan Rahat uyudu

1 Gece 1 kez uyanma

2 Gece boyu 2 ya da daha fazla uyanma
3 Gecenin buyuk bir kisminda uyanma
4 Gece hig uyumama

muzce solunum fonksiyon testi uygulandi. Bdylece hasta
grubundan dérdiinct ve sekizinci haftanin sonunda olmak
Uzere iki kez kan alindi ve iki defa solunum fonksiyon testi
uygulanmis oldu. Galisma sirasinda akut atak olusan veya
tedaviye ara veren hastalar ¢alismadan ¢ikarildi. Hastalar
glnduz o©ksiragl, nefes darhgi, aktivite kisittanmasi ve
gece belirtilerine gbre puanlandi. Belirtilerin siddetine gére
glindiiz bes puan gece dort puan Uzerinden degerlendirildi
(en kétu puan: gundiz 5, gece 4, en iyi puan: giindliz ve
gece 0’dir) (Tablo 1). Hesaplanan belirti puanlari giindiz
ve gece olarak haftalar arasinda ardisik olarak tedavi bas-
layincaya kadar ve tedavi baglandiktan sonra karsilastirild.

Solunum fonksiyon parametreleri ayni hemsire tarafindan
ZAN spirometre cihazi (PC-Based Diagnostic Spirometry,
ZAN Messgerite GmbH,Oberthulba, Germany) ile él¢tldi.

Serum &rneklerinin tamami Bilent Ecevit Universitesi Tip
Fakdltesi Uygulama ve Arastirma Hastanesinin asagida be-
lirtilen laboratuvarlarinda galisildi. Serum IL-8 élgiimu Biyo-
kimya laboratuvarinda Bio DPC cihazinda kemiliminesans
ybéntemi ile, serum IgE ve ECP élglimi immanoloji laboratu-
varinda Unicap cihazinda Elisa yéntemi ile, serum Sistatin
C 6l¢iimi Roche firmasinin Integra 800 cihazinda Sistain C
reaktifi ile tirbimetrik metod ile immiinoloji laboratuvarinda,
serum a -1-antitiripsin élgima Roche firmasinin Integra 800
cihazinda a -1-antitiripsin reaktifi ile tlrbimetrik metod ile
immiinoloji laboratuvarinda, serum ACE Olcimu ACE aktivi-
tesi Sigma ACE kiti ile immiinoloji laboratuvarinda calisildi.

istatistiksel Analiz

Bireylerin yas, boy ve kilo degerlerinin ortanca, minimum ve
maksimum degerleri Microsoft Excel 2003 (v12.0) programi
kullanilarak hesaplandi. Verilerin normal dagilima uyup uy-
madiklari Shapiro-Wilk testi ile incelendi. Hasta ve kontrol
grubundaki bireylerin yag, boy ve kilo verileri Mann-Whitney
U testi kullanilarak karsilastirildi. Hasta ve kontrol grubu
cinsiyetleri arasindaki anlamhhgi degerlendirmek icin ki-ka-
re testi kullanildi. Galisma baslangicinda hasta ve kontrol
grubunun laboratuvar degerleri arasindaki istatistiksel an-
lamlilik, parametrik olmayan testlerden Mann-Whitney U
testi kullanilarak deg@erlendirildi. Hastalarin tedavi 6ncesi ve
tedavi sonrasi laboratuvar degerleri ve solunum fonksiyon
6lcumlerini degerlendirmek icin parametrik olmayan testler-
den Wilcoxon testi kullanildi.

Bagimli gruplarda gundiz ve gece belirti puanlarinin ardi-
sik olcumlerin karsilastiriimasi icin varyans analizi yapildi
ve Friedman testi kullanildi. Analiz sonuclari %95 giiven
araliginda degerlendirildi. Iistatistiksel degerlendirmeler
SPSS 11.0 (Statical Packages for Social Sciences) pa-
ket programi kullanilarak gercgeklestirildi. G*Power 3.1.9.7
programi ile Tip | hata miktari %5 alinarak yapilan sonsal
glc analizine gdére ¢alismanin gucu 0.51 bulunmustur.
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BULGULAR

Calismamizda 27 hafif-orta persistan astimli hasta ve 25
alerjik hastalik hikayesi ve bagka bir hastaligi olmayan sag-
likh ¢ocuk kontrol grubu olarak incelendi. Hasta grubunda
ortanca yas! 8.5 (minimum 6- maksimum 12) olan hafif-orta
persistan astimli 13 erkek ve 14 kiz hasta bulunmakta idi.
Kontrol grubunda ise ortanca yasi 10 (minimum 7.5- mak-
simum 15.5) olan 11 erkek ve 14 kiz ¢ocuktan olusuyordu.
Calisma baslangicinda her iki grup arasinda cinsiyet, boy
ve vlcut agirhgr agisindan istatistiksel olarak fark yoktu. An-
cak kontrol grubunun yaglari hasta grubundan istatistiksel
olarak anlamli dliizeyde yuksekti (p=0.022) (Tablo 2). Hasta
grubunda ailede astim hikayesinin pozitifligi kontrol grubu-
na goére anlaml derecede yuksekti (p=0.001). Calisma bas-
langicinda hasta ve kontrol gruplari laboratuvar él¢ctimleri
acisindan karsilastirildiginda serum eosinofili, Total Ig E,

ECP ve ACE hasta grubunda istatistiksel olarak anlamli di-
zeyde yuksek bulundu (Tablo 2). Hasta grubunda ¢alisma
baslangicina gére tedavi sonrasinda serum eosinofil, Total
Ig E, ECP ve serum Sistatin-C diizeylerinde istatistiksel ola-
rak anlamli diistis gézlenmistir (Tablo 3).

Hasta grubunda gliindiiz ve gece belirti puanlarinin dlgim-
lerin ardigik olarak karsilastirlmasi sonucunda anlamli bir
farklihk bulunmadi. Test sonucunda gliindiiz 1-4. haftalar
icin p=0.889, 5-8. haftalar icin p= 0.114, gece 1-4. haftalar
icin P=0.939 ve gece haftalar icin 5-8 icin p=0.342 olarak
tespit edildi (Tablo 4).

Solunum fonksiyon testleri degerlendirildiginde hasta gru-
bunda calisma baslangicina gére tedavi sonrasinda FEV1,
FEV1/FVC, PEF ve FEF %25-75 degerlerinin tamaminda
istatistiksel olarak anlamli dizeyde artis izlenmistir (Tablo
5).

Tablo 2: Hasta ve kontrol grubunun demografik ve laboratuvar élgtimlerinin karsilastiriimasi.

Demografik ve laboratuvar parametreler Hasta grubu (n=27) Kontrol grubu (n = 25) o]
Yas (yil)* 8.5 (6-12) 10 (7.5-15.5) 0.022**
Cinsiyet, n (%)

Kiz 14 (51.8) 14 (56)

Erkek 13 (48.1) 11(44) 076
Viicut Agirhgn (kg) * 26 (19-60) 29.5 (23-76) 0.169
Boy (cm) * 128 (114-155) 137 (125-168) 0.510
Serum eozinofil (%)* (1-4) 6.4 (0.2-21.3) 2.5(0.5-7.3) 0.001**
Total Ig E (KU/L) * (2-537) 178 (35.2-5000) 22.5(3.11-142.6) 0.001**
ECP (ug/L) * (2.3-16) 29 (6.67-200) 8.3 (2.25-47) 0.001**
a-1-Antitripsin (g/L) * (0.9-2) 1.4 (1.1-1.9) 1.45 (1-2.1) 0.454

Sistatin C (mg/L) * (0.5-1.3) 0.63 (0.44-0.9) 0.65 (0.45-0.92) 0.161
ACE (U/L) * (29-112) 17.7 (10.7-80) 14.9 (11.4-73.6) 0.004**
IL-8 (pg/ml) * (0-66) 10.7 (0.44-79.8) 12 (5-116) 0.847

*Veriler “Ortanca (minimum-maksimum)” degerler olarak gdsterilmistir, ECP: Eozinofilik katyonik protein, ACE: Anjiyotensin cevirici enzim,
IL-8: interlékin-8, **p<0.05

Tablo 3: Hasta grubunda calisma baslangici ve tedavi sonrasinda laboratuvar él¢ctimlerinin karsilastiriimasi.

Testler Tedavi 6ncesi (n=27) Tedavi sonrasi (n=27) P

Serum eozinofil (%)* 6.4 (0.2-21.3) 4.8 (1.9-14.7) 0.014**
Total Ig E (KU/L) * 178 (35.2-5000) 127 (25-3113) 0.011**
ECP (ug/L) * 29 (6.67-200) 24.6 (5.03-99.2) 0.015**
a-1- Antitripsin (mg/dl) * 1.4 (1.1-1.9) 1.4 (1-2) 0.369
Sistatin C (mg/L) * 0.63 (0.44-0.9) 0.53 (0.22-0.82) 0.002**
ACE (U/L) * 17.7 (10.7-80) 20.5 (7.5-76.6) 0.710
IL-8 (pg/ml) * 10.7 (0.44-79.8) 19.3 0.44-687) 0.099

*Veriler “Ortanca (minimum-maksimum)” degerler olarak gosterilmistir, ECP: Eozinofilik katyonik protein, ACE: Anjiyotensin cevirici enzim,
IL-8: interlékin-8, **p<0.05
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Tablo 4: Hasta grubunda guindiiz ve gece belirti puanlari ve
ardisik olarak karsilastiriimasi.

Puan* p
Glindiz 1-4. Gindiz-1: 2 (0-14)
haftalar Glnduz-2: 2 (0-15) 0.889
Gilndiz-3: 3 (0-17)
Glnduz-4: 2 (0-28)
Glinduz 5-8. Gilndiiz-5: 2 (0-13)
haftalar Glndlz-6: 0 (0-16) 0.114
Gundiz-7: 0 (0-8)
Gilindiz-8: 0 (0-11)
Gece 1-4. Gece-1: 0 (0-10)
haftalar Gece-2: 0 (0-8) 0.939
Gece-3: 0 (0-6)
Gece-4: 0 (0-21)
Gece 5-8. Gece-5: 0 (0-6)
haftalar Gece-6: 0 (0-4) 0.342

Gece-7: 0 (0-6)

Gece-8: 0 (0-6)
*Veriler “Ortanca (minimum-maksimum)” degerler olarak gdsteril-
migtir.

Tablo 5: Hasta grubunda calisma baslangici ve tedavi
sonrasinda solunum fonksiyon testi parametrelerinin
karsilastiriimasi.

SFT Parametresi Tedavi Tedavi

(Beklenin %’si) oncesi sonrasi RloSaEn
FEV,* 87 (26-128) 98 (51-136)  0.001**
FEV /FVC* 105 (85-118) 108 (91-118)  0.204**
PEF* 71 (35-110) 86 (52-123) 0.003**
FEF %25-75* 79 (27-132) 98 (31-154)  0.002**

*Veriler “Ortanca (minimum-maksimum)” degerler olarak gdosteril-
mistir, SFT: Solunum fonksiyon testi, **p<0.05.

TARTISMA

Cocukluk gaginin en sik gorillen kronik hastaliklarindan biri
olan astim, sonuglari ile bireyi, aileyi ve toplumu énemli 6l-
clide etkiler. Astimin akilci kontroli gocugun okul devam-
sizhginin azalmasini, aileler tGzerindeki manevi ylikin ha-
fifletiimesini sagladigi gibi iyi tedavi edilen astimh bir gocuk
havayolu duyarliigi devam etse bile, normale ¢ok yakin bir
yasam surebilir ve solunum fonksiyonlari normal olarak ka-
labilir.

Kortikosteroidler 6zellikle inhale kortikosteroidler astimda
aktive olan birgok inflamatuar mekanizmayi bloke ederek
astim tedavisinde yeni bir cigir agmislardir. Ozellikle ge-
tirdikleri kullanim kolayliklari ile beraber inflamasyonda rol
oynayan serum eozinofilleri, ECP ve serum total Ig E'yi be-
lirgin diizeyde azalmaktadirlar (19-21). Bu etkileri solunum
fonksiyon parametreleri Gizerine de yansitarak dogrudan as-
timh hastalarin hayat kalitelerini yikseltmektedirler (20-22).

Calismamizda kontrol grubunun serum eozinofil, total IgE
ve ECP dlzeylerinin hasta grubunun tedavi éncesi degerle-
rine gére anlamli diizeyde disuk bulunmasi literatir bilgileri
ile uyumlu olup, hasta grubunda tedavi sonrasi dénemde
tim bu degerlerde kontrol grubuna gére anlamh bir disis
bulunmustur (19-23). Bizim calismamizda saptadigimiz gibi
Tarktas ve ark. yaptiklari calismada da inhale budesonide
alan astiml gocuklarda tedavi déncesinde kontrol grubuna
gére ECP degerleri yiksek bulunmustur. Ayni calismada
tedavi sonrasinda ECP degerlerinde dlistis saptanmis ve
belirti skorlarinda iyilesme goérulmustir (19). Serum infla-
masyon belirteclerinin, dzellikle ECP’nin izlenmesinin, an-
ti-inflamatuar tedavi alan astimli cocuklarin takibinde yararli
olabilecegi sonucuna varmislardir. Guo ve ark. yaptiklari bir
calismada astimli ¢ocuk hastalar iki gruba ayirmiglar ve
bir gruba inhale budesonide verirken diger gruba kisa etkili
beta agonist tedavisi vermiglerdir. Budesonide alan grupta
tedavi sonrasinda hem solunum fonksiyon testlerinde belir-
gin diizelme g6zlenmis hem de ECP ve eozinofil degerlerin-
de kisa etkili beta agonist tedavisi alan gruba goére belirgin
disis saptanmistir. Astimli ¢cocuklarda budesonide tedavi-
sinin etkinligini degerlendirmek icin serum ECP dulzeylerinin
Olctlmesi yararl oldugu sonucuna varmislardir (22).

Calismamizda hasta grubunun giindiz ve gece belirtileri
ardisik olarak karsilastinldiginda haftalar arasinda farkli-
ik gbézlenmedi. Bu durum inhale steroidlerin etkisinin ge¢
baslamasi, inhale kortikosteroid kullanimina uyumsuzluk ya
da gercek kullanim ile bildirilen kullanim arasindaki uyum-
suzluk ile ilgili olabilir. Literattrde bildirildigi Uzere ¢ocuk-
larda astim belirtilerini hatirlamak ve ayirt etmek agisindan
bireyler arasinda olduk¢a degiskenlik gorilmektedir (24).
Bircok calisma ebeveynlerin bildirimleri ile hastalarin be-
yanlari arasinda tutarsizliklarda saptamistir (25-27). Ancak
bu durum tedavi 6ncesi ve sonrasi anlamli diuzeyde artis
gosteren solunum fonksiyon parametreleri ile gelismektedir.
Velhasil bu durum calismamizin bir eksikligi olarak deger-
lendirilebilir. Bununla beraber solunum fonksiyon testlerinin
belirti puanlamalarindan daha guvenilir ve objektif bir para-
metre oldugu ve bu nedenle takipte daha degerli oldugu da
g6zden kagmamalhdir.

IL-8 nétrofilleri ve eozinofilleri inflamasyon alanina ¢ekici ve
aktive edici igleve sahiptir. Astimli hastalarin bronkoalveolar
sivilarinda ve tukuriklerinde yiksek duzeyde IL-8 seviyele-
ri saptandigi gibi akut atak esnasindaki astimli ¢ocuklarin
serumlarinda saglikli bireylere gére daha ylksek IL-8 du-
zeyleri saptanmistir (28). Ancak bizim calismamizda astimli
hastalarda tedavi éncesi kontrol grubuna goére artmis IL-8
dizeyleri saptanmadigi gibi tedavi sonrasinda azalma géz-
lenmemigtir. Tam aksine kontrol grubunda ve astimli grupta
tedavi 6ncesi ve sonrasi normal IL-8 seviyeleri saptanmig-
tir. Bu durumun IL-8’in agir astimli hastalarda ylksek bu-
lunmasi, kontrolu kétl olan hastalarda ylUkselmesi ve akut
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atak zamanlarinda artmasi ile aciklanabilir (29-31). Bizim
hastalarimiz hafif-orta persistan astimli olup hig biri calisma
Oncesi ve calisma boyunca astim atagi yasamamistir.

Sistatin C ile ilgili yapilan ¢alismalarda kontrol gruplarina
gbére astimli hastalarda sistatin C duzeyleri yiksek sap-
tanmaktadir. Calismamizda tedavi dncesi kontrol grubu ile
hasta grubu sistatin C dlzeyleri arasinda anlaml fark sap-
tanmamis ve normal sinirlarda bulunmustur. Ancak hasta
grubunda tedavi sonrasi anlamli azalma izlenmistir. Calis-
mamizla benzer olarak El-Esawy ve ark. yaptiklari ¢calisma-
da astimh hastalar ataklar disindan kontrol grubu ile ayni
dlzeyde sistatin C seviyelerine sahiptiler (32). Shigemura-
ve ark. yaptigi calismada ise sistatin C duzeyleri astim belir-
tileri gosteren hastalarda belirti gdstermeyen astimli hasta-
lar ve kontrol grubuna gére ylUksek saptanir iken ayni ¢alis-
mada belirti géstermeyen astimli hastalar ile kontrol grubu
arasinda fark saptanmamistir (10). Bu durum sistatin C’nin
astim ataklarinda yukselmesi ile alakal olabilir. Ancak hali
hazirda literatlirde astimli hastalarda sistatin C diizeyleri ile
ilgili yapilmis sadece U¢ ¢alisma mevcuttur. Bu durum ca-
lismamizdaki verileri dne ¢ikarmakta ise de bu konu ile ilgili
daha fazla calisma yapilmasi gerektigi agikardir.

Calismamizda kontrol grubu ile hasta grubumuz arasin-
da ve tedavi 6ncesi ve sonrasinda hasta grubunda serum
a-1-Antitripsin dizeylerinde bir fark izlenmemis, tim deger-
ler normal aralikta izlenmigtir. Literatiirdeki az sayidaki ca-
lisma da bu konuda birbirleri ile celismektedirler. 1977 yilin-
da Schwartz ve ark. yaptigi ¢calismada steroid bagimli grup-
taki cocuk hastalarin a-1-Antitripsin dizeyleri kontrol grubu
ile benzerlik gosterirken, steroid bagimli olmayan grubun
a-1- Antitripsin duzeyleri yiksek seviyede bulunmustur (33).
Fakat bu calismada hastalarin astim siniflamasi yapilma-
mistir. 1985 yilinda yapilan bagka bir calismada ise astiml
cocuklarda kontrol grubuna gére a-1- Antitripsin duzeyleri
dusuk saptanmistir (8). Mousavi ve ark. erigkin agir astiml
bireylerde yaptiklar ¢calismada hastalarin %88.4’Ginde a-1-
Antitripsin dizeyleri normal sinirlarda bulunmustur (9).

Calismamizda literatir ile uyumlu olarak serum ACE du-
zeyleri astimli hastalarda kontrol grubuna gére anlamli du-
zeyde yuksek bulunmustur ancak yine de normal sinirlar
icinde saptanmistir. (12-13). Inhale budesonide tedavisi
sonrasi astimli hastalarda ACE dlzeylerinde anlamh diisls
de izlenmemigtir. Mue ve ark. calismamiz ile uyumlu olarak
steroid alan astimli bireylerde serum ACE aktivitesinin azal-
madigini géstermiglerdir (34). Frank-Piskorsa ve ark. yap-
tiklari calismada da saglikli bireyler ile steroid almakta olan
astimli bireyler arasinda serum ACE diizeylerinde farklilhk
saptanmamistir. Sadece akut astim ataklarinda ACE du-
zeylerinde artis saptanmistir (35). Millar ve ark. yaptiklari
calismada ACE dizeylerinin 6zellikle agir astimh hastalar-
da yuksek bulundugu saptanmistir (36). Calismamizdaki
astimli hastalarin agir astimli olmamalari ve ¢alisma boyun-
ca akut astim atagina girmemis olmalari nedeni ile ACE se-

viyeleri normal sinirlarda bulunmus olabilir. Benzer sekilde
tedavi sonrasi ACE seviyelerinde anlamli diisiis olmamasi
da bu durum ile iligkili olabilir.

Calismamizda kontrol grubunun yaglarinin hasta grubun-
dan istatistiksel olarak fazla bulunmasi ¢alismada tasarim-
sal bir hata gibi géziikse de her iki grubunda ¢cocuk yas gru-
bunda olmasi nedeni ile calismanin sonuclarini etkileyecek
dlzeyde bir fark olusturmadigini distinmekteyiz. Ancak bu
durum yine de ¢alismanin eksik yanlarindan biri olarak de-
gerlendirilebilir. Caismamizin gui¢ analizine gére glcunin
0.51 bulunmasi ¢alismanin gicinin disuk oldugunu goés-
termektedir. Bunun nedeni calismadaki érneklem buyUklu-
gudur. Bu nedenle calismamizda kesin kanilara varmaktan
uzak durulmustur ve sonuglar tim evrene yansitiimamistir.

Serum eozinofili, total Ig E, ECP ve sistatin C’nin hafif as-
timh cocuk hastalarin tedaviye yanitlarinda ve takiplerinde
faydali belirtecler olabilir. Ancak hem calismamizdaki 6r-
neklem blyUkligi hem de bu belirtegler ile yapilan ¢alisma-
larin sayi olarak az olmasi nedeni ile kesin sonuglara var-
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GRAPHICAL ABSTRACT

In our study, contrary to the existing literature, it was found that ventricular ECG repolarization parameters in patients with
urinary stone disease were not significantly different from those in the normal population.
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ABSTRACT

Aim: This prospective observational study aims to assess ventricular repolarization parameters using electrocardiography, which serve as
risk markers for malignant arrhythmias in individuals diagnosed with urinary stone disease.

Material and Methods: A total of 178 participants were included in the study, comprising 118 patients with urinary system stone disease and

60 healthy volunteers. All patients underwent 12-lead electrocardiography. The electrocardiographys were evaluated for QTc interval, QTc
dispersion, and Tp-e/QTc, and compared with the control group.
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Results: When comparing the QTc interval (406.0 ms to 413.0 ms), QTc dispersionand ( 41.7 ms to 40.0 ms) Tp-e/QTc (0.19 ms to 0.19
ms) results between the patient and healty control groups, no statistically significant difference was detected as a result of the comparison
(p=0.233, p=0.663, p=0.077).

Conclusion: In our study, contrary to the existing literature, it was found that ventricular ECG repolarization parameters in patients with
urinary stone disease were not significantly different from those in the normal population. The validity of this finding could be further
investigated with larger case groups and longer-term studies. According to the findings of this research, we recommend that in the follow-up
of patients with urinary stone disease, potential risk factors other than ECG parameters for malignant arrhythmias should also be examined.

Keywords: Electrocardiography parameters, risk of ventricular arrhythmias, risk of sudden cardiac death, urinary stone disease, malignant
arrhythmia

GRAFIKSEL OZET

Calismamizda, mevcut literatiiriin aksine, uriner tag hastaligi olan hastalarda ventriktiler EKG repolarizasyon parametrelerinin
normal popilasyondakilerden anlamli olarak farkli olmadigi bulundu.

Vaka ve kontrol gruplarinda QTc,
QTc dispersiyonu ve Tp-e/QTc'nin
dagilim grafikleri

=

KKONTROL GRUP

Hilal Hocagil, Abdullah Cilineyt Hocagil, Hocagil H, et al. Uriner tag hastaligi... Med J

Bati Karadeniz Tip Dergisi Tugba Akkaya Hocagil West Black Sea. 2024;8(2):129-134.

0z
Amac: Bu prospektif g6zlemsel calisma, Uriner tas hastaligi olan hastalarda malign aritmiler icin risk gdstergesi olan ventrikiler repolarizasyon
parametrelerini elektrokardiyografi kullanarak degerlendirmeyi amaglamaktadir.

Gerec¢ ve Yontemler: Calismaya 118'’i Uriner sistem tas hastaligi olan, 60’1 saghkh génullilerden olusan toplam 178 hasta dahil edildi.
Tum hastalara 12 derivasyonlu elektrokardiyografi ¢gekimi yapildi. Elektrokardiyografiler QTc araligi, QTc dagilimi ve Tp-e/QTc agisindan
degerlendirilerek kontrol grubuyla karsilagtirildi.

Bulgular: Hasta ve kontrol gruplari QTc araligi (406.0 ms’ye 413.0 ms) , QTc dagilimi ( 41,7 ms’ye 40,0 ms) ve Tp-e/QTc (0,19 ms’ye 0,19
ms) parametreleri karsilastirild1. istatistiksel agidan karsilastirma sonucunda anlamli bir fark tespit edilemedi (p=0,233, p=0,663, p=0,077).
Sonug: Galismamizda, mevcut literatiriin aksine Uriner tas hastaligi olan hastalarda ventrikiler EKG repolarizasyon parametrelerinin
normal popllasyondan anlaml derecede farkli olmadigi bulundu. Bu sonucun gegcerliligi daha genis vaka gruplari ve daha uzun dénemli
calismalarla arastirilabilir. Biz bu ¢calismanin sonucuna dayanarak Uriner tas hastaligi olan hastalarin takibinde malign aritmiler ile ilgili EKG
parametrelerinin yaninda diger potansiyel risk faktorlerinide incelemelerini dneririz.

Anahtar Soézciikler: Elektrokardiyografi parametreleri, ventrikler aritmi riski, ani kalp 6limd riski, Uriner tag hastaligi, malign aritmi

INTRODUCTION other illnesses (2-4). The vascular endothelium is hypothe-

sized to be damaged by urinary stone disease, leading to
Urinary stone disease is a significant cause of comorbidity, coronary artery disease (CAD) (5).
with a lifetime prevalence of 10-15% and a recurrence rate

Sudden cardiac death and ventricular arrhythmias (malig-
reaching up to 50% within 10 years (1). Recently, it has

nant arrhythmias) are both caused by CAD. Although many

become widespread knowledge that urinary system stone studies have shown that urinary system stone disease is
disease is not only confined to kidney stone development a risk factor for CAD, no electrocardiographic parameters
but is also linked to cardiovascular disease and a variety of have been evaluated in this patient group.
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Malign Arrhythmia in Urinary Stone Disease

A prolonged QT interval, increased QT dispersion, and T
peak-end (Tp-e) intervals on the electrocardiogram (ECG)
can be used as noninvasive predictors of sudden cardiac
death and ventricular dysrhythmia. The QT interval signifies
the period during which the ventricles undergo both depo-
larization and repolarization, while QT dispersion reflects
the variability in myocardial repolarization. Tp-e interval is
recognized as an indicator of the dispersion of ventricular
repolarization, and corrected QT (QTc) interval and QTc
dispersion may be utilized to ensure that these parameters
remain unaffected by heart rate (6-9). The Tp-e/QTc ratio is
considered a more refined indicator of ventricular repolari-
zation and the potential for arrhythmia (10).

In this study, we aimed to assess the ECG to assess ven-
tricular repolarization parameters, including QTc interval,
QTc dispersion, Tp-e interval, and Tp-e/QTc, which are risk
indicators for malignant arrhythmias in patients with urinary
stones.

MATERIAL and METHODS

This study was carried out as a prospective observational
investigation at Zonguldak Bulent Ecevit University, Depart-
ment of Emergency Medicine, between February 2, 2016,
and October 10, 2016. Patients diagnosed with urinary
stone disease by abdominal computerized tomography and
healthy volunteers were conducted in our study. This study
included 178 adults, including 118 patients with urinary tract
stones and 60 healthy volunteers. Patients’ age, gender,
height, weight, cigarette and alcohol consumption were re-
corded. All patients in the study had their 12-lead ECG re-
corded using the same device at a rate of 25 mm/sec and an
amplitude of 10 mm/mV. The ECGs were evaluated for QTc
interval, QTc dispersion, Tp-e interval, and Tp-e/QTc and
checked with the control group. All measurements was tak-
en by the same researcher who not known of patient groups.

QTc Interval and QTc Dispersion Determination: The
QT interval was determined from the beginning of the QRS
complex to the conclusion of the T wave on the twelve-lead
ECG of the patients. By means of Bazett’'s method, the QTc
interval was computed (QTc=QT//RR).

The longest corrected QT interval documented in the 12-
lead ECG was noted as the maximum QTcintervals. The
shortest corrected QT interval recorded in the 12-lead ECG
was noted as the minimum QTc intervals.

QTc dispersions were measured as the variation between
the maximum and minimum QTc intervals across all leads

(11).

Tp-e Measurement: The distance from the apex to the ter-
mination of the T wave was assessed in lead V2 and docu-
mented as the Tp-e interval. Tp-e/QTc ratios were comput-
ed based on the Tp-e and QTc measurements.

Body Mass Index (BMI): BMI was determined from the re-
corded height and weight of the patients. The patients were
grouped into four categories based on BMI. Those with a BMI
less than 18.5kilogram per square meter (kg/m?) were clas-
sified as underweight. Patients whose BMI ranges from 18.5
to 24.9 (kg/m?) were considered to have a healthy weight.
Individuals with a BMI ranges from 25(kg/m2) to 29.9(kg/m?)
were categorized as overweight. Finally, patients with a BMI
of 30 and above were classified as obese (12).

The Exclusion Criteria: The exclusion criteria included
patients with hypertension and those diagnosed with high
blood pressure upon admission to the hospital; those with
diabetes mellitus, chronic renal failure, metabolic diseases,
and electrolyte disorders; those with heart failure, coronary
artery disease (CAD), valve disease, and rhythm disorders;
those with malignancy; those with urinary system infection;
those taking drugs that influence ECG parameters; and
those under the age of 17.

Statistical Analysis: Version 20 of IBM SPSS (Statistical
Package for the Social Sciences, Chicago, IL, USA) was
utilized for all statistical analyses. Classified data were ex-
pressed as counts and percentages. Chi-square analysis or
Fisher’s exact test, whichever was suitable, was employed
to compare these categorical variables. The Shapiro-Wilk
method for assessing normality was employed to test the
normality assumption for quantitative variables. For nor-
mally distributed continuous variables, the data were ex-
pressed as mean =+ standard deviation conversely, data
with a non-normal distribution were expressed as median
and interquartile range. For comparisons of normally distrib-
uted continuous variables, Student’s t-tests were applied,
Mann-Whitney U tests were utilized for continuous varia-
bles that did not exhibit a normal distribution. Statistical sig-
nificance was indicated by a p-value below 0.05.

RESULTS

This study included 178 adults, including 118 patients with
urinary tract stones and 60 healthy volunteers. Patients had
an average age of 44.8+14.0 years, in the control group, by
comparison, it was 36.4+14.7 years. Among the patients
participating in the study, 57 (48.3%) were women, while in
the control group, there were 30 (50%) women (p=0.952).

When comparing gender, body mass index, and habits be-
tween the patient and control groups, there were no signifi-
cant differences noted (p=0.936). (Table 1).

When the parameters of the QTc interval, QTc dispersion
and Tp-e/QTc were evaluated and compared between the
patient and healty control groups, no statistically significant
differences were identified (p=0.233, p=0.663 p=0.077).
(Table 1). Figure 1 illustrates the distribution graphs of QTc,
QTc dispersion, and Tp-e/QTc in case and control groups.
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Figure 1: Distribution graphs of QTc, QTc dispersion, and Tp-e/QTc in case and control groups.

Table 1: Gender, bady mass index and habits, QTc, QTc disp
and Tp-e/QTc rate parameters of the groups.

Caracteristics Cases Copisis

(n=118) (n=60)
Gender*
Male 61 (51.7) 30 (50) .
Female 57 (48.3) 30 (50) 096§
Bady Mass Index Categories*
<18.5 (Underweight) 3 (2.6) 3 (5.0)
18.5-24.9 (Healthy weight) 36 (30.8) 28 (46.7) oy
25-29.9 (Overweight) 49 (41.9) 21 (35.0)
>30 (Obese) 29 (24.8) 8 (13.3)
Habits*
Alcohol 1(0.8) 1(1.7)
Smoking 40 (33.9) 21 (35.0) N
Smoking+Alcohol 10 (8.5) 4(6.7) ol
No 67 (56.8) 34 (56.7)
QT parameters
QTc 406.0 (34.5) 413.0 (39.5) 0.233
QTc disp 41.7 (16.5) 40.0 (35.0) 0.663
Tp-e/QTc rate 0.19 (0.05) 0.19(0.05) 0.077

*Data are shown as n(%), “Chi squared test, QTc: Corrected QT,
QTc disp: Corrected QT Dispersion, IQR: Inter Quantile Range, Tp-
e: The interval from the peak of the T wave to the end of the T wave.

Statistical analysis did not reveal a significant difference be-
tween the ECG parameters of female patients and women
in the control group. When comparing ECG parameters in
female patients by age, there was no significant difference.
It was found that obesity had no effect on ECG parameters
in either the patient or control groups (p=0.936).

When the ECG parameters of male patients and the control
group were compared, the Tp-e/QTc ratio was significantly
higher in the healty control group (p = 0.002).

Table 2: EKG parameters by gender in patients

Male (n=61) Female (n=57)
Mean SD Mean SD p-value
QTc 399.8 23.3 416.8 32.8 0.001*
QTc max 421.2 31.8 4351 344 0.020*
QTc min 383.5 26.7 398.3 31.3 0.007*
Median IQR*** Median IQR
QTc disp 417 16.5 40.0 35.0 0.880*"
Tp-e/QTcrate  0.19 0.05 0.19 0.05 0.890**

QTc max: Corrected QT maximum, QTc min: Corrected QT min-
imum, QTc disp: Corrected QT dispersion, IQR: Inter Quantile
Range, Tp-e: The interval from the peak of the T wave to the end
of the T wave. *Student’s t-test, **Mann Whitney U test ***Data are
shown as median (interquarte range, IQR).

When ECG parameters were compared in the patient group
based on smoking habits, nonsmokers had a significantly
higher QTc. However, in the control group, Between smok-
ers and non-smokers, no statistically significant difference
was found (p=937).

DISCUSSION

Our study is the first to use ECG parameters to determine
the risk of developing malignant arrhythmias in patients
with urinary stones. When comparing patients with urinary
stone disease to healthy subjects, we discovered that ECG
parameters indicating ventricular repolarization were not
significantly different. This means that patients with urinary
stone disease do not have an additional risk of malignant
arrhythmias.

In a meta-analysis, Cheungpasitporn et al. discovered that
individuals with kidney stones have a 1.24-fold higher risk
of CAD than people without kidney stones (13). Other me-
ta-analyses have found that people with kidney stones have
a higher risk of myocardial infarction and CAD (14).
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The ineffectiveness of calcification inhibitors in individuals
with urinary stone disease has been hypothesized to in-
crease the risk of myocardial infarction by inducing renal
stone formation and coronary calcification. The fact that the
composition of vascular plaques is the same as that of Ran-
dall plaque, the nidus of stone formation, supports this view.
The concomitant coronary calcification in 80% of patients
with renal stone disease and the increased risk of urinary
stones and myocardial infarction in patients receiving high-
dose calcium replacement therapy also support this mech-
anism (15,16).

According to Rule et al. patients with kidney stones have a
31% greater risk of myocardial infarction. However, when
patients with additional comorbidities were removed from
the study, the increased risk of myocardial infarction was
statistically insignificant (15). Instead of urinary stone dis-
ease predisposing to heart disease, this could be interpret-
ed as comorbidities including hypertension, obesity, and
dyslipidemia. Furthermore, it can be said that chronic renal
failure, which can develop due to urinary stone disease, is
a risk factor for CAD (14).

When assessing the correlation between urinary stone dis-
ease and CAD, it is important to remember that the risk of
both conditions rises with age independently.

Since patients with comorbidities were excluded from our
study, it was possible to evaluate more precisely whether
urinary stone disease poses a risk for malignant arrhythmi-
as, and it was concluded that it might not pose a risk.

Ferraro et al. reported that the relationship between kidney
stones and coronary artery disease was significant in wom-
en but not in men in a survey study (17). This could be due
to the fact that women are more prone to having comor-
bid conditions associated with urinary tract stone disease
(18,13).

In the study by Shu et al, CAD, stroke, and cholelithiasis
were common in women with urinary stone disease, while
hypertension was more common in men (19). Although uri-
nary tract stone disease and CAD are both more common
in men, CAD is surprisingly more common in female stone
disease patients. However, the underlying pathophysiology
is unknown. There is a need to investigate risks for CAD
such as weight, diet, genetics, estrogen-progesterone ratio,
and pregnancy (20).

Like age, obesity is a common risk factor for both diseases.
Many studies have found that patients with a BMI of more
than 28 kg/m? had a higher risk of urinary stone disease
(21). In another study comparing obese and non-obese
subjects, a significant correlation was found between BMI
and maximum QTc interval and QTc dispersion (22). How-
ever, obesity had no statistically significant effect on ECG

parameters in both the patient and control groups in our
study. This could be due to the insufficient number of obese
individuals in this study.

In both the patient and control groups, female patients had
a significantly higher QTc value compared to male patients,
but still within normal limits in our study. This is because the
normal range of QTc values is higher in female patients as
opposed to male patients. When QTc > 450 in males and
QTc > 470 in females, it has been identified as an independ-
ent predictor of sudden cardiac death (23).

A relatively small sample size and the lower age of the con-
trol group compared to the patient group are the limitations
of our study.

In our study, contrary to the existing literature, it was found
that ventricular ECG repolarization parameters in patients
with urinary stone disease were not significantly different
from those in the normal population. The validity of this find-
ing could be further investigated with larger case groups
and longer-term studies. Drawing from the outcomes of this
study, we recommend that in the follow-up of patients with
urinary stone disease, potential risk factors other than ECG
parameters for malignant arrhythmias should also be ex-
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GRAPHICAL ABSTRACT

Diuretic efficiency can be evaluated with our novel, three-variable index called DES (diuretic
efficiency score). DES can also be used to predict mortality in acute heart failure patients.

We aimed to investigate
the clinical determinants
of diuretic efficiency
(DE) by using three
separate indicators for
assessing DE and the
prognostic effect of
diuretic efficiency in
acutely decompensated
heart failure patients.

42 consecutive patients
admitted to the hospital
for acutely
decompensated heart
failure were included.
Early diuretic response,
spot urine sodium
excretion (Uy,), and
hemoconcentration were
evaluated individually to
predict loop diuretic
efficiency.

Good early diuretic response
(EDR) was associated with
higher diastolic blood pressure
on admission (8=0.340, p=0.020)
and eGFR (8=0.304, p=0.032),
atrial fibrillation (8=0.308,
p=0.025) , and bolus dosing of
intravenous furosemide
(8=0.467, p=0.002).
Hypertension (8=0.393, p=0.020)
and low systolic blood pressure
on admission (8=0.319, p=0.039)
were inversely related to
hemoconcentration.

Akbulut iM, et al. A novel index for... Med J
West Black Sea. 2024;8(2):135-143.
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ABSTRACT

Aim: Acute heart failure (AHF) is the leading cause of hospital admissions among adults =65. Loop diuretics are the mainstay of treatment
of congestion in AHF. Response to loop diuretics is closely related to morbidity and mortality. In this study, we aimed to investigate 1- the
clinical determinants of diuretic efficiency (DE) by using three separate indicators for assessing DE and 2-the prognostic effect of diuretic
efficiency in acutely decompensated heart failure patients.
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Material and Methods: 42 consecutive patients admitted to the hospital for acutely decompensated heart failure were included. Early
diuretic response, spot urine sodium excretion (UNa), and hemoconcentration were evaluated individually to predict loop diuretic efficiency.
Results: Good early diuretic response (EDR) was associated with higher diastolic blood pressure on admission (3=0.340, p=0.020) and eGFR
(B=0.304, p=0.032), atrial fibrillation (38=0.308, p=0.025) , and bolus dosing of intravenous furosemide (B=0.467, p=0.002). Hypertension
(B=0.393, p=0.020) and low systolic blood pressure on admission (8=0.319, p=0.039) were inversely related to hemoconcentration.
Conclusion: Diuretic efficiency is strongly influenced by the heart rhythm, renal function, blood pressure, prevalence of hypertension,
and schedule of furosemide administration. We developed a novel, three-variable index called DES (diuretic efficiency score) that predicts
mortality in AHF patients. Future research in larger cohorts is needed to validate DES as a predictor of mortality in heart failure.
Keywords: Heart failure, diuretic response, survival

GRAFIKSEL OZET

Diuretik etkinligi, yeni gelistirmis oldugumuz, DES (diuretik etkinlik skoru) adi verilen tig-degiskenli indeks ile
degerlendirilebilir. DES ayni zamanda, akut kalp yetmezligi hastalarinda mortaliteyi 6Gngérmede de kullanilabilir.

Erken iyi diiiretik yamt1 (EDY),
yatis esnasinda yiiksek diyastolik
kan basinci (8=0.340, p=0.020),
yiiksek eGFR (8=0.304, p=0.032),
atrial fibrilasyon (8=0.308,
p=0.025) ve intravenoz furosemid
bolus uygulamasi (8=0.467,
p=0.002) ile iliskili olarak

Calhismaya, akut
dekompanse kalp
yetmezligi nedeniyle
hastaneye yatis1 yapilan
42 hasta dahil edildi.
Kivrim diiiretiklerinin

Bu calismada, ii¢ farkh
gosterge kullanarak
diiiretik etkinliginin (DE)
klinik belirleyicilerini
saptamayi ve DE’nin

akut dekompanse kalp
yetmezligi hastalarindaki
prognostik etkisini

etkinligini degerlendirmek
icin, erken diiiretik yamiti,
spot idrar sodium atilimi

bulundu. Hipertansiyon
(8=0.393, p=0.020) ve yatis
esnasinda diisiik sistolik kan

basma (8=0.319, p=0.039) ise
hemokonsantrasyon ile ters
iliskili olarak saptandi.

(Uyp) ve
hemokonsantrasyon ayri
ayr1 degerlendirildi.

degerlendirmeyi
amacladik.

irem Miige Akbulut, Volkan Kozluca,
Tarkan Seda Tan Kurkli, Ramtin Ali, ve ark.
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0z
Amac: Akut kalp yetmezligi (AKY) 65 yas Ustll yetiskinlerde hastaneye yatislarin en sik nedenidir. Kivrim didretikleri, AKY'de konjesyon
tedavisinin temel unsurudur. Kivrim diuretiklerine olan yanit morbidite ve mortalite ile yakindan iligkilidir. Bu ¢calismada;1-u¢ ayr gdsterge

kullanarak diuretik etkinliginin (DE) klinik belirleyicilerini ve 2-akut dekompanse kalp yetmezIigi hastalarinda ditretik etkinliginin prognostik
etkisini arastirmay1 amagcladik.

Gerec ve Yontemler: Akut dekompanse kalp yetersizligi nedeniyle hastaneye yatirilan 42 hasta ¢alismaya dahil edildi. Kivrim ditretik
etkinligini belirlemek icin erken diliretik yaniti, spot idrar sodyum atiimi (UNa) ve hemokonsantrasyon parametreleri ayri ayri degerlendirildi.

Bulgular: iyi erken diiiretik yaniti (EDY), bagvuru sirasindaki yiiksek diyastolik kan basinci (3=0.340, p=0.020) ve eGFR (3=0.304, p=0.032),
atriyal fibrilasyon (3=0.308, p=0.025) ve intraventz furosemidin bolus doz seklinde verilmesi (3=0.467, p=0.002) ile iligkili olarak tespit edildi.
Hipertansiyon (8=0.393, p=0.020) ve basvuru sirasindaki disuk sistolik kan basinci (B=0.319, p=0.039) hemokonsantrasyon ile ters iligkili
olarak bulundu.

Sonug: Ditretik etkinligi kalp ritmi, bébrek fonksiyonu, kan basinci, hipertansiyon varligi ve furosemid uygulama seklinden giicli bir sekilde
etkilenmektedir.Mevcut calismada, AKY hastalarinda mortaliteyi 6ngérdirmede kullanilabilecek ve DES (ditiretik etkinlik skoru) adi verilen
yeni, U¢ degiskenli bir indeks gelistirdik. DES’in kalp yetmezliginde bir mortalite prediktéru olarak valide edilebilmesi icin, ileride daha blylk
kohortlarda calismalarin yapilmasi gereklidir.

Anahtar Sozciikler: Kalp yetmezligi, dilretik yanit, sagkalim
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INTRODUCTION

Acute heart failure (AHF) is the leading cause of hospitali-
zation among adults =65 (1). Both de novo heart failure and
acutely decompensated chronic heart failure (ADCHF) may
present as AHF. Regardless of the temporal classification,
both forms of AHF are associated with substantial 60- to
90-day mortality rates of 7 and 11% and re-hospitalization
rates of 25 and 30%, respectively (2).

Congestion (peripheral and/or pulmonary) is the most com-
mon presentation and the chief reason for hospital admis-
sions in AHF (3). Parenteral loop diuretics form the main-
stay of treatment of congestion in AHF. Response to loop
diuretics is generally evaluated by monitoring weight loss,
urinary output, and urinary sodium excretion (4). Hemocon-
centration has also recently gained popularity as a marker
of decongestion, along with other parameters (5). Poor diu-
retic response or diuretic resistance is defined as reduced
sensitivity to loop diuretics, poor natriuresis and diuresis
despite escalating doses of diuretics (6). Diabetes melli-
tus, reduced glomerular filtration rate (GFR), low systolic
blood pressure, high blood urea nitrogen levels, more ad-
vanced heart failure, and atherosclerotic disease are asso-
ciated with poor diuretic response (4, 7). Both poor diuretic
response and the requirement of higher doses are closely
related to residual congestion and increased mortality in
heart failure patients (8). Therefore, recognition of poor re-
sponders is essential for early treatment modifications and
improvement of patient-related outcomes.

In the this study, we aimed to investigate 1-the clinical de-
terminants of diuretic efficiency (DE) by using three sep-
arate indicators for assessing DE, 2-the prognostic effect
of diuretic efficiency in patients hospitalized for acutely de-
compensated heart failure.

MATERIAL and METHODS

In this prospective observational study, a total number of
42 consecutive patients who were admitted to our inpatient
cardiology clinic for acutely decompensated heart failure

between May 2020 and December 2020 were included.
The study overview is represented in Figure 1.

ADHF was diagnosed by the attending physician, as the
presence of at least one symptom (peripheral edema, or-
thopnea, dyspnea, paroxysmal nocturnal dyspnea) and at
least one sign (pulmonary crackles, peripheral edema, el-
evated jugular venous pressure, typical chest radiograph
findings of pulmonary edema), based on elevated N-ter-
minal-proBNP levels (>450 g/ml) (6). A history of hospital-
ization for ADHF within the past 6 months was defined as
an unplanned need for parenteral loop diuretic therapy for
unresolving heart failure symptoms.

Hypertension was defined as a systolic blood pressure
greater than or equal to 140 mmHg and/or a diastolic blood
pressure greater than or equal to 90 mmHg. Diabetes mel-
litus was defined asa fasting blood glucose of greater than
or equal to 126 mg/dl, or being on either oral anti-diabetic
drugs or insulin treatment.Atrial fibrillation was defined as
a sustained irregular supraventricular tachyarrhythmia with
the absence of distinct P waves and irregular atrial activa-
tions.

The ejection fraction (EF) was defined as the percentage
of blood pumped from the left ventricle with each heartbeat
and calculated by trans-thoracic echocardiography (TTE).

An ischemic etiology of heart failure was defined as heart
failure with reduced ejection fraction due to the presence of
obstructive coronary artery disease. A non-ischemic, dilat-
ed etiology of heart failure was defined as heart failure with
reduced ejection fraction due toetiologies other than ath-
erosclerotic coronary artery disease like toxins, metabolic
diseases, alcohol, etc.Heart failure with preserved ejection
fraction was defined as signs and symptoms of heart failure
owing t high left ventricular filling pressure despite normal
left ventricular ejection fraction.

The exclusion criteria were: 1-patients younger than 18
years old, 2- patients on chronic hemodialysis or perito-
neal dialysis, 3-patients unable to collect urine properly,
4-patients who received intravenous diuretic therapy in

’ 108 patients screened ‘

43 patients excluded:

- 33 patients: received parenteral diuretics in te
emergency department prior to enrollment
- 10 patients: did not collect urine properly

’ 65 patients selected ‘

13 patients excluded: needed ultrafiltration,
hemodialysis or inotropic agents during follow-up

42 patients enrolled

Figure 1: The study overview.
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the emergency department before enrollment, 5-patients
with hemodynamic instability, and 6- patients on inotropic
agents.

The study protocol was approved by the local ethics com-
mittee (Date: 29/09/2021, Decision No: 2021000333-2) and
was performed in concordance with the Declaration of Hel-
sinki. All patients provided written informed consent.

Before the initiation of parenteral loop diuretic therapy, all
patients were asked to completely empty their bladders.
Next, all patients were started on intravenous furosemide
therapy. The dose was determined by the treating physi-
cian, according to the volume status and chronic oral diuret-
ic dose of the patient. Following the initiation of the diuretic
therapy, a 6-hour urine collection was started. In addition, a
spot urine sample was obtained at hour 2 for the determina-
tion of urine electrolytes and osmolarity.

Blood samples were collected at baseline, on discharge
day, and whenever the treating physician considered it
necessary throughout the hospitalization. Weight, urine
output, diuretic dose, and hemodynamic data (non-invasive
measurement of systolic and diastolic blood pressures and
heart rate with an automated oscillometric blood pressure
measuring device) were collected daily. A 12-lead surface
electrocardiography (ECG) and trans-thoracic echocardi-
ography (TTE) were obtained on the day of admission for
each patient. Heart rhythm data was derived from the ECG
records, and the left ventricular ejection fraction was cal-
culated from the TTE records. Descriptive variables were
noted at baseline.

To assess diuretic efficiency, we used three separate indi-
cators: 1-early diuretic response (EDR), 2-spot urine sodi-
um (Na) excretion (U,,), and 3-hemoconcentration.

EDR was defined as net urine output produced per 40 mil-
ligrams of intravenous furosemide received (expressed as
milliliters of net urine output per 40 mg furosemide equiv-
alent) (9). U,, was obtained at the second hour of the in-
travenous diuretic therapy from spot urine samples. Hemo-
concentration was defined as the change in hematocrit on
discharge from admission.

Statistical Analyses

Statistical analyses were conducted with the Statistical
Package for Social Sciences (SPSS) software, version
10.0. To test the normality distribution of the variables the
skewness and kurtosis values were calculated. In addition,
the data with a significance value of the Shapiro-Wilk Test
greater than 0.05 is assumed to have a normal distribution,
and parametric tests were applied. For the data with a sig-
nificance value of less than 0.05, nonparametric tests were
done. The results were given as mean + SEM, whereas
categorical ones were given as frequencies and percent-

ages (%). The association between laboratory and clini-
cal parameters was evaluated with Pearson or Spearman
correlation analysis concernining the needs of parametric
test assumptions. For the association between a continu-
ous variable and a categorical variable, we can used point
biserial correlation with Pearson analysis.Linear regression
analysis was used to examine continuous outcome data to
compare the relative influence of different independent var-
iable on the dependent variable. The standardized coeffi-
cients from linear regression analysis were used to rank the
predictors of dependent variable.

The overall survival (OS) time was calculated from the start
of diuretic treatment till death from any cause. The survival
analysis was done by Kaplan-Mayer method. Cox multivar-
iate regression analysis was performed to identify the inde-
pendent predictors of the overall survival.Variables with a
significant or weak association, having a p-value less than
0.2, with overall survival in univariate analysis were incor-
porated into the multivariate analysis. ROC curve analysis
was used to measure the diagnostic accuracy of the de-
terminants used in the study. The Youden index method
was used to define the optimal cut-off points for the studied
determinants (10).

RESULTS

Baseline Characteristics

The baseline characteristics of patients are presented in
Table 1. The measurable clinical and lab parameters were
normally distributed with similar mean and median values
except N-terminal-prohormone BNP levels, which originat-
ed from the wide range of levels of plasma BNP fluctuation
over the determined pathological cut-off levels. The skew-
ness (J value; Karl Pearson’s Coefficient of skewness) and
kurtosis (B2 value) values of the variables, excluding BNP,
were between 0.2 and 1.7. Therefore, we included the me-
dian values of the parameters for the homogeneity of Table
2.

The median length of stay in the hospital was 6 days (range:
1 - 24 days). The median parenteral furosemide dose was
120 mg (range: 40 - 960 mg). 35.7% of the patients received
only bolus doses of furosemide. 38.1% of the patients re-
ceived continuous infusion, whereas 26.2% of the patients
received a combination of infusion and boluses. The me-
dian urine osmolarity at hour 2, was 282 mOsm/kg (range:
155-709 mOsm/kg), and the median urine output after 6
hours was 1100 mL (range: 100 to 4000 mL). The perfor-
mance of the determinants of diuretic response was evalu-
ated by ROC analysis. The hemoconcentration, early diu-
retic response, and spot urinary Na excretion were the most
prominent determinants of diuretic efficiency (AUC’s 0.74
5+0.0848&0.718+0.068&0.660+0.086 respectively, p values
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0.012&0.021&0.081 respectively, cut-off values -0.20&350
ml&72 mEqg/L respectively) (Figure 2). The cutoff levels of
the prominent determinants of diuretic efficiency were cho-
sen as the values providing the best tradeoff between sensi-
tivity and specificity, providing the maximum Youden index
(sensitivity+specificity-1) from the ROC tables (Figure 2).

Table 1: The baseline characteristics of the patients.

Characteristic Findings (n=42)

Age, years (mean+SEM) 68.5 (2.3)
Female 18 (42.9)
History of hospitalization for ADHF in the 12 (28.6)
past 6 months
Co-morbidities

Hypertension 30 (71.4)

Diabetes mellitus 20 (47.6)

Atrial fibrillation 18 (42.9)
EF

<40% 28 (65.9)

=>40% 14 (34.1)
Etiology of heart failure

Ischemic 18 (42.9)

Non-ischemic, dilated 14 (33.3)

HFpEF 10 (23.8)
Home medications

Furosemide only 28 (66.7)

Torasemide™ only 5(11.9)

Furosemide+torasemide 2(4.8)

None 7 (16.7)
Clinical presentation on admission
Heart rate (Beat/min+SEM) 87.2+3.2
Weight, kg=SEM 82.7+2.2
Oxygensaturation, %+SEM 90.0+1.2
Systolic blood pressure, mmHg+SEM 120.0+3.6
Diastolic blood pressure, mmHg+SEM 74.5+2.9
Pulse pressure, mmHg+SEM 43.4+1.9
Laboratory parameters on admission
Serum sodium (Na), mEq/L+SEM 135.1x1.1)
Serum chloride (Cl), mEqg/L+SEM 99.8+1.1)
eGFR (CKD-EPI), ml/min per 1.73 m?+SEM 59.3+4.0)
NT-proBNP, pg/mI+SEM 8819.0+1549.0
Serum hematocrit, %+SEM 37.1£1.0
Serum albumin, gr/L+SEM 36.2+0.6
*Loop diuretic dose, mg 124.6+35.2

EF: Ejection fraction, HFpEF: Heart failure with preserved ejection
fraction, eGFR: Estimated glomerular filtration rate, NT-proBNP:
N-terminal-prohormone BNP, SEM: Standard Error of Mean.

*The dose of oral torasemide was presented as oral furosem-

ide-equivalent (assuming 20 mg of oral furosemide was equivalent
to 40 mg of oral furosemide).

O Reference Line
LA NN

Sensitivity

9 Hemoconc.
LN ]

® UNa

. " EDR
0,0 3 5 8 1,0

1 - Specificity

Figure 2: The ROC curves of the determinants of the diuretic
effiency.

Renal Function and Loop Diuretic Dosing Scheme
Affect Diuretic Response

We assessed three indicators for diuretic efficiency: early
diuretic response (EDR), natriuresis (U,,) and hemocon-
centration. We tested both clinical and laboratory parame-
ters as the predictors of those indicators.

Heart rhythm, ejection fraction, diastolic blood pressure on
admission, serum sodium and chloride levels on admission,
eGFR, and loop diuretic scheme were included as the pre-
dictor parameters of early diuretic response. The results of
the univariable and multivariable regression model of pre-
dictors of early diuretic response are shown on Table 2.

The early diuretic response was better in patients with AF,
higher diastolic blood pressure, and better renal function
on admission. In addition, bolus dosing of furosemide, rath-
er than a continuous infusion or combination therapy, was
associated with better early diuretic response. Although the
patient characteristics including co-morbidities, etiology of
heart failure, home medications were also tested as predic-
tors, none of them was found significant in predicting EDR.
Likewise, serum sodium, chloride and NT-proBNP levels
were not associated with EDR.

The clinical parameters did not affect natriuresis in heart
failure patients. Though serum sodium and chloride levels
on admission were positively related to natriuresis on uni-
variate analysis, none of the variables were found to be in-
dependently significant on natriuresis (Table 2).

Although diabetes mellitus and poor renal function were
associated with lower hemoconcentration on univariate
analysis, these parameters did not affect hemoconcentra-
tion independently on multivariate analysis. On the other
hand, blood pressure was the only independent predictor
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Table 2: Predictors of early diuretic response, natriuresis, and hemoconcentration in univariate ant multivariate analyses.

Variables Correlation coefficient p Standardized coefficients p
Heart rhythm 0.2888 0.084 0.308 0.025*
Ejection fraction (EF) 0.262 0.123 0.251 0.071
Diastolic blood pressure on admission 0.306 0.066 0.340 0.020*
Serum Na on admission -0.223 0.105 0.246 0.291
eGFR 0.241 0.150 0.304 0.032*
Serum Cl on admission 0.227 0.196 0.332 0.133
Loop diuretic scheme -0.431 0.008* 0.467 0.002*
Predictors of natriuresis

Diastolic blood pressure on admission 0.229 0.156 0.171 0.220
Serum Na on admission 0.524 0.001* 0.164 0.459
eGFR 0.103 0.234 0.125 0.365
Serum CIl on admission 0.521 0.001* 0.303 0.078
Loop diuretic scheme -0.160 0.325 0.223 0.113
Predictors of hemoconcentration

HT -0.437 0.006* 0.393 0.020*
DM -0.378 0.019* 0.207 0.210
Etiology of heart failure 0.294 0.074 0.030 0.852
Systolic blood pressure on admission 0.250 0.130 0.319 0.039*
eGFR 0.277 0.007* 0.034 0.838

EF: Ejection fraction, eGFR: Estimated glomerular filtration rate, HT: Hypertension, DM: Diabetes mellitus.
*p<0.05

of hemoconcentration (Table 2). Both high and low blood DES group (Figure 3). The DES was the only independ-
pressure values on admission were inversely correlated ent predictor of overall survival on Cox regression analysis
with hemoconcentration. (p=0.07).

Diuretic Efficiency Score (DES) Predicts the Survival
of Patients with Heart Failure

Median follow-up time for the patients was 12 months. The 9
6-month mortality rate was 37.5% (15 patients). Early diu-
retic response, spot urinary sodium excretion at hour 2, and
hemoconcentration were used as the indicators of diuretic

efficiency. None of those parameters significantly predicted é 6
. . . — I
the overall survival of the patients (respectively, p=0.325, 2 s " DES= 0.1
O 4
EDR, UNa, and hemoconcentration were scored as O for ,
patients with values lower than the cut-off values, provid- | Medyan OS
ing the best tradeoff between sensitivity and specificity and 2 DES:2-3  Not reached
: ; I p=0.0073 DES: 0-1  6.0+2.5 (1.1-10.9)
the maximum Youden index from ROC analysis (Figure 2). 1
Patients with values equal to or higher than the cut-off val- 0
ues were scored as 1. We've developed a diuretic efficien- 0 2 4 6 8 10 12 14 16

cy score (DES) regarding the sum of the scores of those
three parameters. Patients having 0-1 points were referred
as low DES and 2-3 as high DES. Patients with high DES Figure 3: The survival curves according to the Diuretic
had significantly longer overall survival time than the low Efficiency Score (DES) levels.

Months

140 Med ] West Black Sea 2024;8(2): 135-143



Diuretic Efficiency Score

DISCUSSION

Parenteral loop diuretics remain the cornerstone of treat-
ment of congestion in AHF. Effective decongestion is man-
datory to achieving symptom control and reducing recur-
rent hospitalizations in AHF patients. However, it remains
difficult to accurately assess the treatment efficacy due to
the paucity of specific criteria for evaluating congestion. Re-
cently, several parameters like weight loss, net fluid loss,
urine output, urinary sodium excretion, change in natriuretic
peptide concentration, and hemoconcentration have been
proposed as surrogate markers of decongestion in heart
failure patients receiving diuretics (6,11,12).

Poor diuretic response (diuretic resistance, DR) remains a
frequent obstacle to obtaining effective decongestion and
portends a poorer prognosis in AHF. Impaired renal func-
tion, diabetes mellitus, atherosclerotic disease, low systolic
blood pressure were previously shown as common risk fac-
tors for DR (13,14). Therefore, establishing risk factors for
DR is vital to predicting patients in need of higher diuretic
doses and early treatment modifications.

The present study showed that higher diastolic blood pres-
sure and atrial fibrillation on admission, better renal function,
and pulse dosing of furosemide instead of continuous infu-
sion were associated with good early diuretic response. Our
study also revealed that hemoconcentration, another good
indicator of decongestion, was notably worse in patients
with hypertension and patients with lower systolic blood
pressure on admission. In addition, although serum sodium
and chloride levels were positively related to urinary sodium
excretion on univariate analysis, after multivariable adjust-
ments, none of the variables were significantly related to
natriuresis in multivariate analysis. We developed a novel,
3-variable index called DES (diuretic efficiency score) that
is composed of the parameters: EDR, U, and hemocon-
centration. DES performs quite well in predicting survival
inacutely decompensated HF patients.

Determinants of Early Diuretic Response

In this study, lower eGFR and diastolic blood pressure val-
ues on admission were associated with a more unsatisfac-
tory diuretic response, in line with previous studies (8, 12-
15). Surprisingly, patients with AF had better early diuretic
response compared to the patients in sinus rhythm, after
adjustment for other covariates. To our knowledge, no prior
studies have examined the role of heart rhythm on diuretic
response. We speculate that this finding might be due to
elevated atrial natriuretic peptide (ANP) levels observed in
patients with AF (15-17). Elevated ANP levels may have
triggered diuresis in patients with AF in our study.

The most efficacious schedule of administration of intrave-
nous loop diuretics is still controversial. In the DOSE trial,

there was no significant difference between continuous infu-
sion and bolus dosing in terms of efficacy (18). On the other
hand, in a recent meta-analysis including 735 patients, the
continuous infusion of loop diuretics was associated with
better net urine output and weight loss (19). Surprisingly in
our study, the early diuretic response was better in patients
receiving bolus dosing compared to continuous infusion or
the combination of both. One possible explanation for this
finding may be the use of continuous infusion in patients
with more advanced heart failure who have greater diuretic
resistance, by the treating physician. It should also be noted
that the bolus group tended to receive a lower total dose of
diuretics than the other groups.

Determinants of Urinary Sodium Excretion

In a recent position paper from the European Society of
Cardiology, determining of spot urine sodium content after 2
hours is recommended to interpret the diuretic response in
AHF patients. Generally, a spot urine sodium concentration
lower than 50-70 mEq/L after 2 hours indicates a patient
with a poor diuretic response and needs treatment intensifi-
cations (6). Similarly, in a prospective registry including 669
patients, patients with lower urinary Na excretion had less
net fluid and weight loss. During follow-up, these patients
were also at higher risk for all-cause death and worsening
heart failure (20). Therefore, early urinary sodium excretion
stands as an essential indicator of diuretic response. The
serum sodium and chloride levels on admission were posi-
tively related to natriuresis. However, nor the serum Na and
chloride levels neither the clinical and hemodynamic varia-
bles were found to be independent predictors of natriuresis
on multivariate analysis.

Determinants of Hemoconcentratiom

Hemoconcentration is a surrogate marker of effective de-
congestion and diuresis in patients hospitalized for heart
failure. A series of studies have indicated that hemocon-
centration during hospitalization is closely related to less
re-admission and mortality rates (21-23). In addition, the
prevalence of hypertension and low systolic blood pressure
on admission was inversely correlated with hemoconcen-
tration in our patients both on univariate and multivariate
analyses. We also found a negative relationship between
the prevalence of DM and poor renal function and hemo-
concentration on univariate analysis, but not in multivari-
ate analysis. In line with previous studies, our results also
demonstrated a nonsignificant relationship between hemo-
concentration and survival.

Diuretic Efficiency Score (DES) Predicts Survival

Acute heart failure is the primary cause of mortality in hos-
pitals. Clinical, hemodynamic, and laboratory parameters
have been used to develop clinically useful risk stratification.
The risk stratification of patients with AHF may improve the
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Table 3: Cox regression analysis for the parameters.

Parameter Adjusted Odds Ratio p
(95% Cl)

DM 1.742 (0.538 — 5.645) 0.355

Rhythm 0.851 (0.299 — 2.416) 0.761

Ejection Fraction 1.312 (0.411 — 4.193) 0.647

Diastolic Blood 1.001 (0.948 — 1.058) 0.958

Pressure on admission

eGFR 0.978 (0.953 — 1.004) 0.097

Serum Na* level on 0.937 (0.869 — 1.010) 0.088

admission

DES 0.262 (0.078 — 0.881) 0.030

Cl: Confidence interval, DM: Diabetes mellitus, eGFR: Estimat-
ed glomerular filtration rate, Na: Sodium, DES: Diuretic efficiency
score.

outcome and avoid inappropriate early discharge of high-
risk patients. The variables, including age, blood pressure,
sodium concentration, hemoconcentration, and renal func-
tion, have been included in many clinical scoring systems
evaluating patients’ risk with AHF. In the current study, we
could not find a significant correlation between the clinical,
hemodynamic, and laboratory parameters (Table 1) and
the survival of the patients. The early response to treatment
is a significant predictor of outcomes in patients with AHF.
We evaluated the parameters of response, such as diuret-
ic response, urinary Na excretion, and hemoconcentration,
as predictors of survival. However, none was found to be
significant on univariate analysis, but the diuretic efficiency
score developed in the current study (Table 3).

In order to better predict the overall survival of HF patients
in relation to their diuretic response, we developed a novel
index called “diuretic efficiency score (DES)” by combining
the parameters: early diuretic response, urinary Na excre-
tion and hemoconcentration. Patients with low DES (0-1)
had significantly lower overall survival time than patients
with high DES (2-3) (Figure 3). Likewise, the DES was the
only independent predictor of overall survival on Cox re-
gression analysis (Table 4). To the best of our knowledge,
our study is the first in combining the three different indica-
tors for the evaluation of diuretic responsiveness in HF and
establishing a scoring system for prediction of survival in
relation to diuretic efficiency.

The present study has some limitations. First, it was a
single-center study with a small cohort. Secondly, the fol-
low-up time was relatively short of predicting the long-term
outcomes accurately. Lack of a stratified analysis of groups
according to ejection fraction due to the small sample size
is another limitation of our study.

In conclusion, an early diuretic response is strongly influ-
enced by the heart rhythm, renal function, diastolic blood
pressure, and schedule of furosemide administration. Also,
hemoconcentration, a relatively novel surrogate of decon-
gestion, is negatively affected by the prevalence of hyper-
tension and low systolic blood pressure on admission.

Despite the limitations, our study is valuable for 1-evaluat-
ing diuretic efficiency with three separate surrogate mark-
ers of decongestion, 2-investigating the hemodynamic and
clinical factors affecting each parameter individually, and
3-developing a novel index (DES) that accurately predicts
survival in HF patients. However, the DES that we defined
in the current study needs to be further evaluated with larg-
er cohorts.
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GRAPHICAL ABSTRACT

- Alcohol intoxication may cause irreversible damage over time, early diagnosis and treatment are important

Summary
% By determining the factors affecting the prognosis of alcohol toxicity, mortality rates can be reduced by early diagnosis and early initiation of treatment
% The aim of this study was to determine the prognosis of patients followed up in ICU due to acute alcohol intoxication.

Study Design L Results J "1
Q Retrospective L
Q Monocentric R
Q Anesthesiology and Reanimation ICU " 3.
(2013-2021) Mortality rate 33.3% H
i ] -
Study population < Advanced age, ;
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Ethanol poisoning Methanol poisoning % Low GCS score, Ph, HCO3 Conclusion
n=11 n=10 < Patients with advanced age, low GCS,
metabolic acidosis with high anion gap, high
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Associated with mortality osmolarity findings should be followed
K / closely during ICU hospitalisation.
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ABSTRACT

Aim: The majority of alcohol-related deaths are due to acute alcohol consumption. There are many factors affecting the prognosis of alco-
hol toxicity. It has been reported that by determining these factors, mortality rates can be reduced by early diagnosis and early initiation of
treatment. In this study, we aimed to determine the prognosis by evaluating the clinical status and laboratory factors of patients followed up
in intensive care unit (ICU) due to acute alcohol intoxication.

Material and Methods: The study included 21 patients with acute alcohol intoxication who were followed up in the ICU of our hospital

between 2013-2021. Laboratory parameters, demographic characteristics and clinical status of the patients were recorded. Patients were
divided into both exitus and survivors and according to the type of alcohol consumed (ethanol and methanol).

Corresponding Author: Bengii Giilhan Koksal — P< bengukoksal@gmail.com Received: 12.10.2023 Revision: 03.06.2024 Accepted: 17.06.2024

This work i icensed by
BY NG “Creative Commons Attribution-NonCommercial-4.0 International (CC)”

144 © 2024 Zonguldak Bulent Ecevit University, All rights reserved.



https://orcid.org/0000-0002-1324-6144
https://orcid.org/0000-0002-7111-8685
https://orcid.org/0000-0001-7872-9676
https://orcid.org/0000-0002-0520-7532
https://orcid.org/0000-0003-3538-0317
https://orcid.org/0000-0002-3586-7494
https://orcid.org/0000-0002-6869-5932

Alcohol Poisoning in Intensive Care Unit

Results: All patients were male with a mean age of 40.10 + 15.9 years. 52.4% (n=11) of the admissions were ethanol poisoning and
47.6%(n=10) were methanol poisoning. Mortality rate was 33.3%. It was observed that symptoms appeared later in methanol intoxication
compared to ethanol intoxication (p<0.001). When ethanol and methanol groups were compared, pH and HCOS3- levels were lower and
lactate and creatinine levels were higher in Group M. Advanced age, low Glasgow coma scale (GCS) and high Acute Physiology and
Chronic Health Evaluation (APACHE 1) scores, high neutrophil/lymphocyte ratio (NLR), lactate, anion gap, creatinine, osmolarity and low
pH, HCO3- were associated with mortality (p<0.05).

Conclusion: In this study, advanced age, low GCS, high APACHE scores, metabolic acidosis with high anion gap in laboratory findings,
increased NLR, lactate level and creatine elevation were found to be associated with mortality in acute alcohol intoxication. We think that
patients with these findings should be followed closely.

Keywords: Ethanol, methanol, intoxication, mortality

GRAFIKSEL OZET

- Alkol zehirlenmesi zaman iginde geri doniigii olmayan hasara neden olabilir, erken teshis ve tedavi 6nemlidir

Ozet
< Alkol isitesi kileyen faktorler belirlenerek, erken tani ve tedaviyle birlikte 6liim oranlar azaltilabilir
%+ Bu calismanin amaci akut alkol intoksikasyonu nedeniyle YBU'de izlenen hastalarin prognozunu belirlemektir.
Aragtirma tasarimi { Bulgular J
Q Retrospektif
Q Tek Merkezli [
Q Anesteziyoloji ve Reanimasyon YBU [ Mortalite orani 33.3% ]
(2013-2021) 3o [
a
P
. < lleri yas,
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<+ Diigiik GKS skoru, Ph, HCO3

Sonug

Etanol i i Metanol i i
=1t n=10 h < lleri yas, duisiik GKS skoru, artmis anyon

acikl metabolik asidoz, yliksek Apache

Mortalite ile iligkili skoru, laktat diizeyi, kreatin, osmolarite
\ / bulgulari olan hastalar YBU yatisi
sirasinda yakindan takip edilmelidir.
) - Bengli Giilhan Koksal, Kéksal BG, et al. Yogun bakimda takip..
Bati Karadeniz Tip Dergisi Keziban Bollucuoglu, Cagdas Baytar, ve ark. Med J West Black Sea. 2024;8(2):144-151.

oz

Amagc: Alkolle iligkili 6limlerin buyik bir kismi akut alkol tiiketiminden kaynaklanmaktadir. Alkol toksisitesinin prognozunu etkileyen birgok
faktor vardir. Bu faktorlerin belirlenmesi ile erken tani konulup tedaviye erken baslanarak mortalite oranlarinin azaltilabilecegi bildirilmistir. Bu
calismada akut alkol zehirlenmesi nedeni ile yogun bakimda takip edilen hastalarin klinik durumu ve laboratuvar faktorleri degerlendirilerek
prognozun belirlenmesi amaglanmistir.

Gere¢ ve Yéntemler: Calismaya 2013-2021 yillari arasinda hastanemiz yogun bakim (nitesine (YBU) takip edilen ve akut alkol
intoksikasyonu tanisi alan 21 hasta dahil edildi. Hastalarin laboratuvar parametreleri, demografik 6zellikleri ve klinik durumlari kaydedildi.
Hastalar hem eksitus olanlar ve hayatta kalanlar olmak Gizere hem de tiketilen alkol tipine (etanol ve metanol) gére gruplara ayrildi.

Bulgular: Olgularin timu erkek hastalardan olusuyordu ve yas ortalamasi 40.10 + 15.9 yil olarak tespit edildi. Bagvurularin %52.4’l ethanol,
%47.6’s1 metanol zehirlenmesiydi. Mortalite orani %33.3 tl. Metanol zehirlenmesinde semptomlarin, etanol zehirlenmesine kiyasla ge¢
dénemde ortaya ¢iktigi gézlendi (p<0.001). Etanol ve metanol gruplari karsilastirildiginda Grup M'de pH, HCOS- duzeyleri daha dustk,
laktat ve kreatinin degerleri ise daha ylksek bulundu. ileri yas, yiiksek Akut Fizyoloji ve Kronik Saglik Degerlendirmesi (APACHE Il) skoru ,
nétrofil/lenfosit orani (NLO), laktat, anyon ac¢igi, kreatin, osmolarite ve diisliik Glaskow koma skalasi (GKS) , pH, HCO3- mortalite ile iligkiliydi
(p<0.05).

Sonug: Bu calismada, akut alkol zehirlenmesinde ileri yas, diisiik GKS ve ylksek APACHE skoru, laboratuvar bulgularinda yliksek anyon
acigi ile seyreden metabolik asidoz, artmis NLO, laktat diizeyi ve kreatin yiiksekligi mortalite ile iliskili bulunmustur. YBU yatisi sirasinda bu
bulgulara sahip hastalarin yakindan takip edilmesi gerektigini diistiintyoruz.

Anahtar Soézciikler: Etanol, metanol, intoksikasyon, mortalite
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INTRODUCTION

Ethanol and methanol play important roles as precursors
and/or solvents in chemical synthesis. Ethanol is also used
in pharmacology and food industry for drug dissolution (1).
Alcohol intoxication refers to a harmful condition caused by
the accumulation of alcohol and its metabolites in the blood-
stream faster than they can be metabolised by the liver,
caused by recent alcohol intake. The main clinically remark-
able side effects of alcohol are neurological, gastrointestinal
and cardiovascular problems which are generally related
with the alcohol concentration in the blood (2,3) When the
blood alcohol level reaches 200-299 mg %, symptoms of
intoxication occur except in individuals with high tolerance.
When the blood alcohol level reaches 300 mg%, coma and
death may result in young individuals and individuals with
new alcohol use experience. (4). Between 2010 and 2012
in the United States of America, acute poisoning was found
to be the direct cause of an average of 2,221 deaths in the
sample group aged 15 years and older. The same route of
death is thought to indirectly cause more than 30,000 deaths
per year (5). The prognosis of alcohol toxicity depends on
many factors, including chronicity of use, degree of intoxica-
tion, associated traumatic injuries and end-organ damage (6).

The aim of this study was to determine the prognosis of
methanol and ethanol intoxication by evaluating clinical
status and laboratory factors in patients followed up in in-
tensive care unit. The secondary aim was to reveal the dif-
ferences between ethanol and methanol alcohol poisoning.

MATERIAL and METHODS

Study Population

After obtaining faculty ethics committee (ethical approval
No. 2020/22-18), 21 patients who were followed up with the
diagnosis of acute ethanol and methanol intoxication in the
Anesthesiology and Reanimation Intensive Care Unit (ICU)
of Zonguldak Bulent Ecevit University Hospital between
January 2013 and March 2021 were included in the study.
Patients with trauma, haematological disease, infection,
immunosuppressive drug use and patients with missing
clinical and laboratory data were excluded. The diagnosis
of ethanol intoxication was based on blood ethanol level.
The diagnosis of methyl alcohol intoxication was based on
clinical suspicion and supportive diagnostic tests since the
patient’s blood methanol level could not be determined.

Data Collection

Medical records, laboratory and radiologic findings and
complaints at admission were retrospectively evaluated by
accessing archival data and information processing auto-
mation system.

Demographic data of the patients (age, gender), type of alco-
hol causing intoxication, duration of ICU stay, discharge sta-

tus, complaints at admission, Glasgow Coma Scale (GCS)
score, ocular findings, and computed tomography results,
Inotropic support and mechanical ventilation requirements,
Acute Physiology and Chronic Health Evaluation (APACHE)
Il score, laboratory findings (hemogram, biochemistry, blood
gas values, osmolarity, anion gap, osmolar gap), and medi-
cal treatment information were recorded. Among the hemo-
gram parameters; white blood cell, hemoglobin, hematocrit,
lymphocyte and neutrophil values were evaluated and Neu-
trophil/Lymphocyte ratios were calculated. The anion gap
was calculated from the laboratory test as follow: (Na* + K¥)
— (CI + HCO3). The osmolar gap was determined by sub-
tracting the measured serum osmolality from the calculated
serum osmolality (2(Na) + glucose/18 + BUN/2.8 ). Patients
were divided into two groups as survivors and non-survi-
vors and according to alcohol type as ethanol (Group E)
and methanol (Group M) intoxication.

Statistical Analysis

SPSS 22 program was used for data analysis. Descriptive
statistics were calculated as frequency and percentage
for categorical variables, mean * standard deviation and
median (minimum-maximum) for continuous variables.
Mann-Whitney U test was used to compare quantitative
and ordinal data and Pearson’s chi-squared test and Fish-
er’'s exact test was used was used for qualitative data to
evaluate the relationship between the outcome of alcohol
intoxication and influencing factors. In all analyses, p<0.05
was accepted as significant level.

RESULTS

Twenty-one patients who were followed up in the ICU of
our hospital with the diagnosis of alcohol intoxication were
included in the study. The mean age of these patients was
40.10 = 15.9 years. All of the patients were male. 52.4%
(n=11) of the admissions were ethanol intoxication and
47.6% (n=10) were methanol intoxication. In Group E, the
mean blood alcohol levels were 170+79.41. Three patients
who developed coma due to ethyl alcohol intoxication had
blood alcohol levels of 366 mg/dl, 252 mg/dl and 217 mg/
dl. One patient had a blood alcohol level of =300 mg/dI al-
though he was not in a coma. There was a history of chronic
alcohol use in 85.7% of the cases. The mean time to onset
of symptoms in acute poisoning cases was 7.33+6.35 hours.
In methanol intoxication, symptoms appeared statistically
significantly later than in ethanol intoxication (12.30+5.77,
2.81+1.88, p<0.001, respectively). The median length of
stay in the ICU was 48 (20-216) hours.

The most common symptoms in patients admitted to the
ICU were loss of consciousness (52.4%), visual loss
(28.6%), and nausea and vomiting (14.3%). One patient
(4.3%) was admitted to the ICU after cardiopulmonary ar-
rest. All patients with visual complaints were admitted to the
ICU due to methanol intoxication.
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In Group M, one patient received symptomatic treatment,
one patient received hemodialysis+fomepizole, and the
other patients received hemodialysis+ethanol+ folate treat-
ment. In patients with ethanol intoxication, hemodialysis
was performed in 2 patients and symptomatic treatment
was performed in the other patients. It was determined that
9 patients in Group M and 1 patient in Group E needed
hemodialysis.

Radiologic findings were present only in Group M and in
50% of these patients. Three patients had putaminal ne-

crosis, one patient had subarachnoid hemorrhage and one
patient had both.

The mortality rate due to alcohol intoxication was 33.3%. In
the analysis, advanced age, high APACHE Il score, neu-
trophil/lymphocyte ratio (NLR), lactate, anion gap, creatine,
osmolarity and low GCS score, Ph, HCO3- were associated
with mortality. The need for mechanical ventilation and in-
otropic support increased in patients with mortality (respec-
tively p=0.001, p<0.001) (Table 1,2).

Table 1: Association of clinical and demographic characteristics of patients with mortality.

Survivor Group (n=14) Exitus Group (n=7) P
Age, year 32 (18-57) 53 (33-69) 0.007*
Time of onset of symptoms (hour) 3.5 (1-20) 10 (2-24) 0.172*
GCS score 14 (4-15) 3 (3-10) <0.001*
APACHE score 7.5 (1-16) 28 (14-46) <0.001*
Length of stay in hospital (hour) 48 (20-96) 48 (24-216) 0.488*

Visual disturbances Yes/No, n (%) 3 (21.4% )/ 11 (78.6%) 3 (42.9%) / 4 (57.1%) 0.354**
Alcohol type ethanol/methanol 9 (64.3%) /5 (35.7%) 2 (28.6%) /5 (71.4%) 0.183***
Need for inotropic support Yes/No, n (%) 0/14 (100%) 6 (85.7%) / 1 (14.3%) <0.001**
Need for hemodialysis Yes/No, n (%) 4 (28.6%) / 10 (71.4%) 4 (28.6%) /10 (71.4%) 0.159**
Need of mechanical ventilation Yes/No, n (%) 1(7.1%) /13 (92.9%) 6 (85.7%) / 1(14.3%) 0.001**

*Mann Whitney U, ** Fisher’s exact test, ***Pearson chi square test. Test Values are presented as mean + standard deviation, number (%)
or median (minumum-maximum) , GCS: Glasgow coma scale, APACHE: Acute Physiology and Chronic Health Evaluation

Table 2: Association of patients’ laboratory values with mortality.

Parameters Survivor Group (n=14) Exitus Group (n=7) p*

pH 7.36 (7.23-7.44) 7.06 (6.74-7.31) <0.001
PaO, (mmHg) 95 (61.4-161) 144 (56-263) 0.057
PaCO, (mmHg) 39.5 (12-50) 44 (12-51) 0.197
HCOS3" (mmol/L) 22.1 (10.8-26.1) 9.8 (5.3-21.1) 0.006
Lactate 1.7 (0.8-8.9) 4.4 (2.2-16) 0.002
Osmolarity (mOsm/L) 290 (268-293.3) 292 (290-319) 0.038
Anion gap (mEg/L) 9.25 (4-24.2) 35.7 (9.1-42) 0.002
Osmolar gap (mOsm/L) 10 (3.56-24.5) 15 (2.68-30.42) 0.172
Glucose (mg/dL) 135.5 (92-249) 123 (69-200) 0.636
WBC 10.2 (6.2-14.3) 14.1 (3-28.1) 0.149
NLR 3.55 (0.85-7.1) 8.76 (1.92-22.8) <0.001
Hb (g/dL) 15 (11.6-17.2) 13.6 (11.2-16.5) 0.056
Htc (%) 43.6 (37.5-52.2) 41.5 (32.9-49.2) 0.494
Urea (mg/dL) 20 (14-57) 31 (21-61) 0.128
Creatine (mg/dL) 0.9 (0.5-1.2) 1.6 (1.2-3) 0.005
ALT (UL) 13 (8-70) 40 (12-198) 0.067
AST (U/L) 20.5 (13-209) 84 (20-766) 0.052

*Mann-Whitney U test , Values are presented as mean + standard deviation, WBC: White blood cell count, NLR: Neutrophil to Lymphocyte
Ratio, Hb: Hemoglobin, Htc: hematocrit ALT: Alanine transaminase, AST: Aspartate aminotransferase

Med J West Black Sea 2024;8(2): 144-151

147



Koksal BG et al.

Table 3: Comparison of laboratory values of deaths according to Methanol and Ethanol poisoning.

*

Parameters Group M (n=10) Group E (n=11) p

pH 7.17 (6.74-7.44) 7.37 (7.27-7.41) 0.004
PaO, (mmHg) 126.5 (61.4-169) 95 (56-263) 0.314
PaCO, (mmHg) 40.65 (12-50) 40 (31.5-51) 0.756
HCO3- (mmol/L) 10.8 (5.3-24.8) 22.3 (17.8-26.1) 0.001
Lactate 5.75 (0.8-16) 1.8 (1.1-4.4) 0.020
Osmolarity (mOsm/L) 291 (275-314) 290.7 (268-319) 0.809
Anion gap (mEg/L) 26.7 (12-41.9) 8 (3.9-14.9) <0.001
Osmolar gap (mOsm/L) 15.1 (2.68-30.42) 10 (3.56-24.4) 0.152
Glucose (mg/dL) 149.5 (69-249) 105 (92-211) 0.557
WBC 12.1 (7.5-28.1) 10.2 (2.9-27.1) 0.314
NLR 4.97 (0.85-16.42) 3.55 (1.12-22.8) 0.426
Hb (g/dL) 13.8 (12.5-17.2) 14.7 (11.2-16.5) 0.468
Htc (%) 42.1 (39-52.2) 43.6 (32.9-49.2) 0.710
Urea (mg/dL) 31.5 (14-61) 20 (15-32) 0.024
Creatine (mg/dL) 1.2 (0.6-3) 0.9 (0.5-2.4) 0.034
ALT (UL) 13.5 (11-198) 15 (8-59) 0.972
AST (U/L) 34 (16-766) 27 (13-209) 0.597

*Mann-Whitney U test, Values are presented as mean + standard deviation , WBC: White blood cell count, NLR: Neutrophil to Lymphocyte
Ratio, Hb: Haemoglobin , Htc: hematocrit ALT: Alanine transaminase , AST: Aspartate aminotransferase

Survival Functions
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Figure 1: Kaplan-Meier survival curve of patients with alcohol
intoxication in intensive care unit.

When ethanol and methanol groups were compared, lower
pH, HCO3- levels and higher lactate and creatinine values
were found in Group M (p=0.004, p=0.001, p=0.02, p=0.034,
respectively.) (Table 3).

The Kaplan-Meier survival curve obtained in all patients is
shown in Figure 1.

DISCUSSION

In this study, the mortality rate from alcohol intoxication was
33.3%. Advanced age, high Apache score, NLR, lactate,
anion gap, osmolarity, creatine and low pH, HCOS3-, GCS
were found to be associated with mortality. The need for
mechanical ventilation and inotropic support increased in
mortal patients. When ethanol and methanol alcohol groups
were compared, lower pH,HCOS- levels, higher lactate and
creatinine values were found in methyl alcohol poisoning.

A study conducted by Morteza Bagi et al. revealed a mortal-
ity rate of 3.7% among individuals presenting to the emer-
gency department with alcohol poisoning, with all of these
cases attributed to methanol poisoning (7). The mortality
rate for methanol poisoning was estimated to be 20%. Sim-
ilarly, a study conducted by Blberci et al. reported a mor-
tality rate of 38.9% in cases of methanol poisoning (8). In
our study, the overall mortality rate was 33.3% in all cases
of alcohol poisoning. However, this rate increased to 50%
in cases of methanol poisoning and decreased to 18.2% in
cases of ethyl alcohol poisoning. It is believed that these
variations could be attributed to differences in the sample
size and the timing of hospital admissions.

Alcohol intoxication can lead to severe metabolic acidosis
characterized by high anion and/or osmolar gaps, along
with the potential for acute renal failure in certain patients.
In cases of methanol intoxication, the initial metabolic path-
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way involves conversion to formaldehyde and subsequent-
ly to formic acid. The early-stage acidosis primarily results
from the accumulation of formic acid. Formic acid, in turn,
inhibits mitochondrial cytochrome-c oxidase, leading to in-
creased anaerobic respiration and lactate production. Addi-
tionally, low-molecular-weight ethanol can contribute to an
osmolar gap by elevating the measured serum osmolality
above the calculated osmolality (9-13). A study investigat-
ing the correlation between demographic characteristics,
physical examination findings, laboratory results, and the
survival of patients with methanol poisoning in the emer-
gency department revealed significant differences. Specifi-
cally, creatinine and base deficit levels were notably higher
in the survivor group compared to the non-survivors, while
bicarbonate and pH levels were significantly lower (14). In
their study examining alcohol poisoning and its outcomes,
Morteza Bagi et. al. found a significant association between
an increase in potassium, creatinine, blood sugar, dialysis
requirement, and hematocrit levels with patient mortality.
Furthermore, an increase in dialysis requirement and cre-
atinine level was calculated as independent risk factors for
mortality (7). The results of our study demonstrated lower
pH and bicarbonate levels, alongside higher lactate and
creatinine levels in cases resulting in death. The compar-
ison between the ethanol and methanol groups revealed
more pronounced metabolic acidosis in the methanol group,
with lactate levels being approximately three times higher.

The sensitivity and specificity of anion gap and osmolar
gap in diagnosing toxic alcohol poisoning are limited. The
presence of a normal osmolar gap does not rule out the
possibility of toxic alcohol poisoning. Any osmotically active
substance in the blood can elevate serum osmolality above
normal levels. When the osmolar deficit is within the range
of =15 — 20 mOsm/L, the suspicion of toxic alcohol accumu-
lation arises. It has been suggested that an osmolar deficit
exceeding 25 mOsm/L can be a useful indicator to initiate
treatment (15). In the early stages of methanol poisoning,
the osmolar gap typically exceeds 20 mOsm/kg H20. How-
ever, in the later stages, the osmolar gap may return to nor-
mal as toxic formate concentrations increase during metha-
nol metabolism (16). Although the mean osmolar gap was
higher in non-survivors in our study, there was no significant
difference between the two groups. Besides that, the serum
osmolarity was significantly higher in non-survivors. There
was no significant difference in osmolar gap and serum os-
molarity between cases of methyl and ethyl alcohol poison-
ing. This absence of difference may be attributed to the in-
clusion of some patients who presented at advanced stages,
where the osmolar gap may become normal. Since the di-
agnosis of anion gap toxic alcohol poisoning lacks sensitivi-
ty, patients may exhibit symptoms of toxic alcohol ingestion
shortly after consumption without presenting with anion gap
metabolic acidosis. As the anion gap increases, the osmo-
lar gap may decrease, making toxic alcohol poisoning more

likely, although it does not serve as a definitive diagnostic
indicator (17). Our study demonstrated significantly higher
anion gap in non-survivors compared to survivors and in
cases of methanol poisoning compared to ethanol poisoning.

Acute kidney injury represents a life-threatening complica-
tion in cases of poisoning. The primary causes of acute kid-
ney injury (AKI) include ischemia, hypoxia, or nephrotoxicity
(18). It was reported that acute kidney injury developed in
a patient with a methanol concentration of 400 mg/dL dur-
ing admission, along with myoglobinuria (19). Chang et al.
reported that AKI occurred in 66% of cases following meth-
anol poisoning, and it was associated with a 19.67 times
higher risk of in-hospital mortality (20). Although the spe-
cific etiology of AKI could not be determined in our patients,
creatine levels were notably elevated in non-survivors and
in cases of methyl alcohol poisoning.

In their study, Stankevic et al. identified that acute alcohol in-
toxication induced alterations in various inflammation-relat-
ed markers linked to alcohol metabolism and hepatocellular
damage. They also noted differences in marker responses
to excessive alcohol consumption in individuals with alco-
hol-related liver disease, non-alcoholic fatty liver disease,
and healthy controls (21). Massey VL and Arteel G reported
that acute alcohol exposure increased the susceptibility to
infection during acute poisoning, potentially exacerbating
liver damage due to the inflammatory response to such in-
fections (22). NLR is a widely recognized indicator calculat-
ed using neutrophil and lymphocyte values from complete
blood count, typically serving as an indicator of subclinical
inflammation (23). NLR exhibits its role as an acute stress
marker earlier than other laboratory parameters, with an
early increase observed within less than six hours following
acute physiological stress (<6 hours). NLR has demonstrat-
ed predictive value for poor outcomes in various diseases.
It has been demonstrated that in uncomplicated cirrhosis, a
high NLR can predict mortality independently of the Mod-
el for End-Stage Liver Disease (MELD) and Child-Pugh
scores. In this study, the mean NLR values were 2.08+0.99
for survivors and 4.39+3.0 for non-survivors. Notably, the
survival rate of patients with an NLR of at least 2.72 was
significantly lower (24,25). While there remains no con-
sensus on the normal NLR values across different age
groups and genders, Forget et al. established that normal
NLR values in a healthy adult population typically fall with-
in the range of 0.78 to 3.53 (26). In our study, NLR was
significantly higher in non-survivors compared to survivors
(10+6.34 and 3.51+2.12, respectively). While the compar-
ison of the methyl and ethyl alcohol groups no significant
difference, both groups exhibited relatively high mean NLR
values (6.09 +4.60, 5.46 +6.23). We are of the opinion that
NLR can serve as a valuable prognostic indicator in cases
of alcohol poisoning; however, it should be considered in
conjunction with other relevant variables.
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The Glasgow Coma Scale score is widely employed as an
indicator of mortality following various neurological events.
A GCS score of less than 8 points typically signifies severe
deterioration. Recent studies have indicated that the GCS
may also hold relevance for assessing impaired conscious-
ness stemming from intoxication (27). A study that exam-
ined 844 patients with ethanol poisoning admitted to the
emergency department revealed that 57% of the patients
exhibited only mild impairment of consciousness (GCS
=13), 20% displayed moderate impairment (GCS 9-12), and
23% had severe impairment (GCS <8). Notably, all patients
with a high degree of impaired consciousness recovered
without complications, and none required mechanical ven-
tilation (28). A multicenter study suggested that one of the
most potent predictors of poor outcomes after methanol in-
toxication was the presence of coma (GCS score <8) (29).
Lee et al. further demonstrated that the GCS score served
as a significant risk factor associated with mortality in cas-
es of methanol poisoning. In our study, the median GCS
score among patients who did not survive was 3 (3-10) (30).
Moreover, patients presenting with methanol poisoning ex-
hibited significantly lower GCS score compared to those
presenting with ethanol poisoning.

In a cohort study, it was noted that the APACHE Il score,
utilized as an early warning indicator for mortality, proves to
be a valuable tool for clinical prediction of hospital mortality.
It was highlighted that none of the patients with APACHE I
scores of 31-40 or 21-30 survived (31). In our study, the me-
dian APACHE Il score among patients with a fatal outcome
was 28 (14-46).

In cases of alcohol poisoning, symptoms are typically cor-
related with the blood alcohol content (BAC). In cases with
blood alcohol content exceeding 300 mg/dL the risk of res-
piratory depression and arrest is escalated. Fatalities due
to acute alcohol intoxication are most commonly observed
when the BAC exceeds 500 mg/dL, although the lethal
dose of alcohol can vary (3). Among the patients monitored
for ethanol intoxication, the mean blood alcohol content
was 170+79.41 mg/dL. Remarkably, three patients who de-
veloped coma due to ethyl alcohol poisoning had blood al-
cohol levels of 366 mg/dL, 252 mg/dL, and 217 mg/dL upon
arrival at the hospital. One patient experienced only nausea
and vomiting, despite having a BAC of =300 mg/dL. This
difference may be attributed to factors such as the quantity
of alcohol consumed, individual body weight, alcohol toler-
ance, the alcohol concentration in the beverage, and the
duration of alcohol consumption. The amount of methanol
that leads to toxicity depends on the solution’s concentra-
tion and metabolic processes. In adults, toxicity has been
documented with as little as 15-500 ml of a 40% solution.
Diagnosis confirmation relies on a positive serum metha-
nol or formate assay. However, current techniques, such as
gas or liquid chromatography, can be laborious, expensive,

and often unavailable (32). Thus, a thorough understanding
of the clinical presentations and significant laboratory fea-
tures of methanol poisoning patients is vital for diagnosis.
Since methanol levels of the patients included in our study
could not be measured, a diagnosis of methanol poisoning
was established based on patient history, clinical examina-
tion, and laboratory results.

In methanol poisoning, toxic effects of methanol in the nerv-
ous system can be seen on CT and MR imaging. Putaminal
necrosis with or without hemorrhage and subcortical white
matter lesions are the most commonly reported findings
(33). In our study, radiologic findings were present in 50% of
the patients with methanol intoxication in accordance with
the literature. Three patients had putaminal necrosis, one
patient had subarachnoid hemorrhage and one patient had
both.

The study is subject to certain limitations. Firstly, it was de-
signed as a retrospective study. Secondly, the sample size
was relatively small. Thirdly, it was not possible to measure
the methanol levels in the patients. Due to the small sample
size, definitive cut-off values could not be established in our
study.

In conclusion, since alcohol intoxication may cause irre-
versible damage over time, early diagnosis and treatment
are important. Advanced age, low GCS, metabolic acidosis
with high anion gap (low pH, low HCO3 level), high Apache
score, lactate level, creatine, osmolarity in laboratory find-
ings may be signs of mortality. Therefore, we think that pa-
tients with these findings should be followed closely during
ICU admission.
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GRAPHICAL ABSTRACT

- Surgical Outcomes in the Treatment of Adrenal Masses Laparoscopic adrenalectomy is advantageous in all aspects due to its

minimally invasive nature. Reasons for conversion from laparoscopic to
-  Single-Center Experience open adrenalectomy:
- Examination of the Transition from Laparoscopic Bleeding
Adrenalectomy to Open Adrenalectomy Adnesions

Inadequate exposure

Hakan Balbaloglu, Sakin Tekin, Balbaloglu H, et al. Surgical outcomes of...

Medical Journal of Western Black Sea Oguzhan Deniz, Hatice Tekin, et al. Med J West Black Sea. 2024;8(2):152-159.

ABSTRACT

Aim: The shift towards laparoscopic adrenalectomy in treating adrenal tumors marks a significant advancement due to its minimally invasive
nature, providing enhanced patient outcomes including reduced pain, shorter hospital stays, and lower complication rates compared to open
adrenalectomy. This study aims to enrich the literature by presenting a detailed analysis of our adrenalectomy experiences, focusing on
patient outcomes, perioperative metrics, and complication rates, to underscore the evolution of our surgical techniques and their significance
in enhancing patient care in the realm of adrenal tumor management.

Material and Methods: Conducting a retrospective analysis at Zonguldak Bulent Ecevit University Hospital, we examined the outcomes,
complications, and perioperative metrics of adrenalectomies. Out of 31 laparoscopic adrenalectomy patients, 14 underwent conversion to
open adrenalectomy, focusing on assessing the procedure's effectiveness and the influence of different factors on surgical choices and
results.
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Adrenalectomy Outcomes

Results: Demographic analysis revealed no significant variance between patients continuing with laparoscopic adrenalectomy versus
those converted to open adrenalectomy. The conversion was primarily driven by larger tumor sizes, emphasizing procedural difficulties.
Predominant reasons for conversion included bleeding, insufficient exposure, and adhesions, indicating the technical intricacies and
complication risks of laparoscopic adrenalectomy. This underscores the pivotal role of surgical skill in technique selection.

Conclusion: Despite the challenges, laparoscopic adrenalectomy stands as the preferred method for managing adrenal tumors, given its
benefits over open adrenalectomy. The conversion to open adrenalectomy, heavily reliant on surgical expertise and faced intraoperative
issues, highlights the imperative for mastery in laparoscopic adrenalectomy. Future research should focus on refining laparoscopic
adrenalectomy methods, reducing conversions, and advancing patient care.

Keywords: Laparoscopic adrenalectomy, open adrenalectomy, adrenal tumors, surgical expertise

GRAFIKSEL OZET

= Adrenal Kitle Tedavisinde Cerrahi Sonuclar Laparoskopik adrenalektomi, minimal invaziv dogasi sayesinde her
o e e yonden avantajli. Laparoskopik adrenalektomiden acik adrenalektomiye
= Tek merkez deneyimi gecis nedenleri
- Laparoskopik adrenalektomiden acik adrenalektomiye Kanama
gecisin irdelenmesi Yapisiklklar
Yetersiz ekspojur
. . Hakan Balbaloglu, Sakin Tekin, Balbaloglu H, et al. Adrenal kitle tedavisin..
Bati Karadeniz Tip Dergisi Oguzhan Deniz, Hatice Tekin, ve ark. Med J West Black Sea. 2024;8(2):152-150.

oz

Amac: Adrenal timérlerin tedavisinde laparoskopik adrenalektomiye gecis, minimal invaziv dogasi nedeniyle dnemli bir ilerlemeye isaret
etmekte ve acik adrenalektomiye kiyasla daha az agri, daha kisa hastanede kalis suresi ve daha disik komplikasyon oranlari gibi
gelismis hasta sonuclar saglamaktadir. Bu calisma, cerrahi tekniklerimizin gelisimini ve adrenal timér yénetimi alaninda hasta bakimini
iyilestirmedeki 6nemini vurgulamak igin hasta sonuglarina, perioperatif élctimlere ve komplikasyon oranlarina odaklanarak adrenalektomi
deneyimlerimizin ayrintili bir analizini sunarak literatira zenginlestirmeyi amaclamaktadir.

Gerec ve Yéntemler: Zonguldak Biilent Ecevit Universitesi Hastanesi'nde retrospektif bir analiz yaparak, adrenalektomilerin sonuclarini,
komplikasyonlarini ve perioperatif dlctimlerini inceledik. 31 laparoskopik adrenalektomi hastasindan 14'lnde acik adrenalektomiye dénusim
yapildi ve prosediriin etkinligini ve farkli faktorlerin cerrahi secimler ve sonuglar tizerindeki etkisini degerlendirmeye odaklanildi.

Bulgular: Demografik analiz, laparoskopik adrenalektomi ile devam eden hastalar ile acik adrenalektomiye donustirllenler arasinda
anlamh bir farklilik olmadigini ortaya koydu. Dénlstim 6ncelikle daha buylk timér boyutlarindan kaynaklanmis ve prosediirel zorluklari
vurgulamistir. Dénlisimiin baglica nedenleri arasinda kanama, yetersiz ekspojur ve yapisikliklar yer almakta olup, bu durum laparoskopik
adrenalektominin teknik karmasikliklarini ve komplikasyon risklerini géstermektedir. Bu durum, cerrahi becerinin énemli rolinin altini
cizmektedir.

Sonug: Zorluklarina ragmen laparoskopik adrenalektominin, acik adrenalektomiye gére avantajlari g6z 6niine alindiginda, adrenal timérlerin
tedavisinde tercih edilen yontem olarak durmaktadir. Cerrahi uzmanliga buyik 6lciide bagimli olan ve intraoperatif sorunlarla karsilasan
acik adrenalektomiye dénlsim, laparoskopik adrenalektomide ustalasmanin zorunlulugunu vurgulamaktadir. Gelecekteki arastirmalar
laparoskopik adrenalektomi yontemlerini iyilestirmeye, acik cerrahiye dénusimleri azaltmaya ve hasta bakimini ilerletmeye odaklanmalidir.

Anahtar Sozciikler: Laparoskopik adrenalektomi, agik adrenalektomi, adrenal timérler, cerrahi uzmanlik
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INTRODUCTION

The past few decades have marked a significant evolution in
the surgical management of adrenal tumors. Initially, open
adrenalectomy was the primary technique for excising ad-
renal masses, offering a direct method to remove both be-
nign and malignant lesions (1). However, the introduction of
laparoscopic adrenalectomy under the leadership of Gag-
ner et al. in 1992 opened a new chapter in the treatment of
adrenal diseases (2). This minimally invasive approach, en-
compassing transperitoneal techniques, has since become
the preferred standard for most adrenal tumor surgeries.
In addition, the endoscopic retroperitoneal adrenalectomy
(posterior approach), pioneered by Mercan et al., is rapidly
gaining popularity due to its numerous benefits. This tech-
nique is particularly preferred for patients requiring bilateral
adrenalectomy or unilateral adrenalectomy for benign ade-
nomas smaller than 5 cm (3).

These advantages include reduced operative morbidity,
decreased postoperative pain, shorter hospital stays, and
better cosmetic outcomes, making laparoscopic adrenalec-
tomy more favorable than open adrenalectomy (4). Despite
its benefits, laparoscopic adrenalectomy is recognized as
technically demanding, requiring substantial surgical skill
and expertise. Proficiency in laparoscopic adrenalectomy
typically emerges after 20 to 40 cases, underscoring the
importance of experience in optimizing outcomes (5-7). The
continuous advancements in surgical techniques and tech-
nology have further enhanced the safety and effectiveness
of these procedures.

This study aims to contribute to the literature by detailing our
initial decade of experience with adrenalectomies, evaluat-
ing outcomes, perioperative data, and complication rates.
Through this, we provide a comprehensive overview of our
surgical practice in managing adrenal tumors, illustrating
the procedural advancements and their impact on patient
care.

Our findings aim to offer valuable insights for surgical teams
and contribute to the ongoing improvements in adrenal sur-

gery.

MATERIAL and METHODS

This retrospective study was conducted at the General Sur-
gery Clinic of Zonguldak Bilent Ecevit University Hospital,
reviewing the medical records of patients diagnosed with
adrenal masses who underwent adrenalectomy between
2016 and 2024. This study was conducted in line with the
ethical standards set by the National Institutes of Health
Guidelines for the care and use of laboratory animals. Ap-
proval for the study was obtained from the Ethics Review
Board of Zonguldak Bllent Ecevit University (protocol no:
2024/02-5). Images are used in the article with the patient’s

consent in compliance with personal data protection regu-
lations.

This study was designed to share insights from our encoun-
ters with adrenal tumors within an educational healthcare
setting, characterized by the collaboration between sur-
geons of differing expertise levels. However, a significant
proportion of cases had to be excluded from the retrospec-
tive review because they did not meet the inclusion criteria
or because of incomplete records. Only patients with ac-
cessible and complete records were included in the study.
The data retrospectively analyzed included age, sex, di-
mensions of the adrenal mass, hormonal activity, operation
duration, conversion rates to open surgery, histopathologi-
cal findings, intraoperative and postoperative complications,
and mortality rates. Primary surgical indications encom-
passed hormonally active tumors, tumors larger than 4 cm,
increasing tumor size upon follow-up, and cases suspected
of malignancy based on radiological imaging. In line with
the 2023 guidelines from the European Society of Endo-
crinology on the management of adrenal incidentalomas, it
has been emphasized that not only the size of the tumor but
also its radiological characteristics and appearance should
be considered (8). Therefore, as part of the comprehensive
assessment for surgical intervention, it is also necessary to
evaluate heterogeneity, irregular borders, and rapid tumor
growth on imaging. The diagnosis of adrenal tumors was
established through computed tomography (CT) and mag-
netic resonance imaging (MRI). Those who did not have
an indication for adrenectomy at the initial evaluation un-
derwent magnetic resonance imaging at six-monthly inter-
vals, with annual imaging thereafter. During follow-up, an
increase of more than 20% and at least 5 mm in the largest
diameter of the lesion compared to the previous imaging, or
the lesion exceeding 4 cm in its largest diameter, was con-
sidered a significant growth. In patients whose hormonal
test results were within the normal range at baseline evalu-
ation, no further hormonal tests were performed at follow-up
examinations unless new signs of endocrine hyperfunction
were detected during clinical evaluation. Preoperative and
postoperative coordination with the endocrinology depart-
ment was essential for the management of hormonally ac-
tive adrenal tumors. A multidisciplinary endocrine board
determined decisions regarding surgery.

Evaluation of the Functional Status of Adrenal Masses

In our Endocrinology department, a detailed examination
has been conducted on the functional status of adrenal
masses, both those identified through imaging conducted
due to suspicion of adrenal disease and those found inciden-
tally. This study comprehensively explains adrenal masses’
etiology and functional activity. All patients were evaluat-
ed based on two primary criteria regarding the presence
of adrenal masses: Determination of pheochromocytoma

154

Med J West Black Sea 2024;8(2): 152-159



Adrenalectomy Outcomes

Figure 1: Transabdominal Laparoscopic Approach for Adrenalectomy.
A. Trocar placement markings for Transabdominal Laparoscopic Adrenalectomy, B. Appearance of excised
adrenal tumors.This image is used in the article with the patient's consent in compliance with personal data

protection regulations.

risk through plasma and/or 24-hour urinary metanephrine
and normetanephrine levels and investigation of endoge-
nous hypercortisolism through basal cortisol levels and
the 1 mg dexamethasone suppression test. Patients with a
history of hypertension and/or hypokalemia were assessed
for primary hyperaldosteronism by measuring plasma renin
and aldosterone levels. For those who were normotensive
and normokalemic and had no history of hypokalemia, the
likelihood of primary hyperaldosteronism was considered
low. Consequently, further evaluation for this condition was
not deemed necessary. After initial testing, advanced tests
were conducted on patients who showed signs of endocrine
hyperfunction. These tests aimed to confirm the diagnosis
and better understand the etiology of adrenal masses.

Surgical Technique

A transabdominal laparoscopic approach was primarily cho-
sen for all patients. Patients were positioned in a semi-flank
position (either left or right side) to facilitate the procedure.
The pneumoperitoneum was established using a Veress
needle. The surgical procedure typically utilized four ports:
one 10-mm port for the camera, one 5-mm port for the sur-
geon’s right hand, and two 5-mm ports for additional instru-
ments (Figure 1).

In certain cases, conversion to open adrenalectomy was
necessitated due to reasons such as the inability to eluci-

Figure 2: Uncontrolled Bleeding During Laparoscopic Adrena-
lectomy.

White arrow: Adrenal tumor, Black arrow: Hemorrhage area
This image is used in the article with the patient's consent in
compliance with personal data protection regulations.

date anatomical planes, the presence of intra-abdominal
adhesions, or uncontrolled bleeding (Figure 2). All patients
were initiated on a regular diet and mobilized on the first
postoperative day. An abdominal drain was placed in all
patients.

Med ] West Black Sea 2024;8(2): 152-159
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Statistical Analysis

The analyses were conducted using SPSS (Statistical
Package for Social Sciences; SPSS Inc., Chicago, IL) ver-
sion 22. This study presents descriptive data as counts and
percentages for categorical variables and means + stand-
ard deviations (Mean + SD) for continuous variables. The
comparison of categorical variables between groups was
performed using the Pearson Chi-square test, and Fish-
er-Freeman-Halton Chi-square test. The normality of dis-
tribution for continuous variables was assessed with the
Kolmogorov-Smirnov test. The student’s t-test was utilized
to compare the two groups. A p-value of <0.05 was consid-
ered statistically significant.

RESULTS

This study enrolled 31 patients, 17 (54.8%) undergoing
laparoscopic adrenalectomy and 14 (45.2%) converted to
open adrenalectomy. Females constituted 47.1% of the
laparoscopic adrenalectomy group and 57.1% of the open
adrenalectomy group. The difference in gender distribution

Table 1: Comparison of all characteristics of the groups

between the two groups was not statistically significant (p
= 0.576). Age analysis revealed a mean age of 54.2 + 12.8
years in the laparoscopic adrenalectomy group and 55.9 +
13.0 years in the open adrenalectomy group, indicating no
significant difference in age between the groups (p = 0.730).
Significantly higher values were observed in the open ad-
renalectomy group across several parameters than in the
laparoscopic adrenalectomy group. These included the pre-
operative radiological size of adrenal masses (p = 0.003),
pathological size (p = 0.005), duration of hospital stays (p <
0.001), and drain withdrawal time (p < 0.001). Wound site
infection was observed in 35.7% of the open adrenalectomy
group, while it was not observed in the laparoscopic adre-
nalectomy group, and a significant difference was detected
between the groups (p=0.012) (Table 1).

Among patients diagnosed with pheochromocytoma, 66.7%
required conversion to open surgery due to bleeding and
33.3% due to insufficient exposure. For those with adreno-
cortical adenoma, conversions were attributed to bleeding
(50%), insufficient exposure (25%), and adhesions (25%).

LA (n=17) OA (n=14)
n (o/o) n (o/o) P
Gender* Female 8 (47.1) 8 (57.1) .
0.576
Male 9 (52.9) 6 (42.9)
Age, (Year+SD) 54.2+12.8 55.9+13.0 0.730"
Median (Min-Max) 54.0 (31.0-76.0) 60.0 (25.0-74.0) '
Pathological Pheochromocytoma 9 (52.9) 6 (42.9)
diagnosis* Adrenocortical adenoma 4 (23.5) 4 (28.6) 0431
Myelolipoma 4 (23.5) 2(14.3) '
Adrenocortical carcinoma 0 (.0) 2(14.3)
Preop Radiologically determined size (mm=SD) 27.8+11.9 44.6+17.4 0.003"™
Median (Min-Max) 26.0 (12.0-45.0) 40.0 (20.0-80.0) ’
Pathological size (mm+SD) 28.5+13.2 44.9+16.9 0.005™
Median (Min-Max) 30.0 (12.0-52.0) 40.0 (19.0-70.0) )
Length of hospital stay (day+SD) 3.4+.8 6.8+1.1 <0.001™
Median (Min-Max) 3.0 (2.0-5.0) 7.0 (5.0-9.0) ’
Wound site infection*  Yes 0(0) 5(35.7) 0.012"
No 17 (100.0) 9 (64.3) )
Reason for transition  Bleeding 9 (64.3)
to (OA) Insufficient exposure - 4 (28.6) -
Adhesions 1(7.1)
Drain withdrawal time (day+SD) 21x4 4.5+.5 <0.001™
Median (Min-Max) 2.0 (1.0-3.0) 4.5 (4.0-5.0) )
Operation side* Right 10 (58.8) 8 (57.1) 0.925"
Left 7 (41.2) 6 (42.9) '

*Data are expressed as n(%) Pearson Chi-Square, “Student t-test, and

LA: laparoscopic adrenalectomy, OA: open adrenalectomy

Fisher-Freeman-Halton Chi-Square test were used.
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Table 2: Comparative Analysis of Reasons for Conversion from Laparoscopy to Open Surgery Based on Pathological Diagnosis

and Gender

Complications Based on Pathological Diagnosis and Gender Bleeding Insufficient exposure Adhesions p**
Pheochromocytoma 4 (66.7) 2(33.3) 0(0.0)

Pathological Adrenocortical adenoma 2 (50.0) 1 (25.0) 1 (25.0) 856

diagnosis *  Myelolipoma 1 (50.0) 1 (50.0) 0 (0.0)
Adrenocortical carcinoma 2 (100.0) 0 (0.0) 0 (0.0)
Female 4 (50.0) 3(37.5) 1(12.5)

Gender* 0.748
Male 5(83.3) 1(16.7) 0 (0.0)

*Data are expressed as n(%). ** Fisher-Freeman-Halton Chi-Square test was used.

Myelolipoma conversions were evenly divided between
bleeding and insufficient exposure at 50%. All patients with
adrenocortical carcinoma underwent conversion exclusive-
ly due to bleeding. The analysis showed no significant dif-
ference in the reasons for conversion among the different
pathological diagnoses (p = 0.856). Conversion reasons
varied slightly between genders, with bleeding (50%), insuf-
ficient exposure (37.5%), and adhesions (12.5%) being the
reasons among women, and bleeding (83.3%) and insuffi-
cient exposure (16.7%) among men, showing no significant
gender difference (p = 0.748) (Table 2).

The distribution of diagnoses showed variability between
genders, with 43.8% of women diagnosed with pheochro-
mocytoma, equal to the percentage for adrenocortical ad-
enoma, followed by myelolipoma and adrenocortical car-
cinoma at 6.3% each. Among men, diagnoses included
pheochromocytoma (53.3%), myelolipoma (33.3%), adren-
ocortical carcinoma (6.7%), and adrenocortical adenoma
(6.7%). This gender-based discrepancy in the diagnosis of
adrenocortical adenoma contributed to a marginally signif-
icant difference in the distribution of diagnoses (p = 0.05).
In the study group, no mortality was observed among the
patients during follow-up period.

DISCUSSION

Compared to open adrenalectomy, laparoscopic adrenal-
ectomy is associated with several advantages, such as re-
duced intraoperative blood loss, decreased postoperative
morbidity, and shorter duration of hospital stay (9). Our
findings, confirming expedited discharge for laparoscop-
ic adrenalectomy patients, align with broader surgical ob-
servations. Surgeons may decide on open adrenalectomy
as the planned procedure before surgery or may convert
from laparoscopic surgery to open techniques during the
operation. Hou et al. noted a 4.17% conversion rate, with
factors like tumor size (>7 cm), transabdominal approach,
pheochromocytoma presence, and malignancy increasing
conversion risk (10). Thompson et al. reported a conversion
rate of 5.6% from laparoscopic to open adrenalectomy in
their study of 659 patients, highlighting large tumor size and

the presence of malignant tumors as significant factors in-
fluencing the decision to convert (11). The ongoing debate
about tumor size in laparoscopic adrenalectomy is complex.

Although the common guideline, supported by research from
Staren and Prinz (12), Gupta et al. (13), and Ibragimovich et
al. (14), suggests that laparoscopic adrenalectomy is best
suited for tumors smaller than 8 cm, there are other stud-
ies by Fiori et al. (15), and Machado et al. (16) that show
laparoscopy can also be safely and effectively used for sig-
nificantly larger tumors. In our research, the median tumor
size observed in patients undergoing laparoscopic adre-
nalectomy was 28.5+13.2mm, whereas it was significantly
larger, at 44.9+16.9 mm, in those requiring conversion to
open adrenalectomy. Consistent with our findings, the pre-
operative radiographic and pathologic sizes of the adrenal
mass demonstrated significant differences, notably larger in
the open adrenalectomy group than in the laparoscopic ad-
renalectomy group (p=0.003 for radiographic size, p=0.005
for pathologic size). On the other hand, in our study, there
was no significant difference between pathologic diagnoses
regarding the reason for conversion to open adrenalectomy
(p=0.856).

One significant reason for converting from laparoscopic ad-
renalectomy to open adrenalectomy is encountering intraop-
erative complications. The most common complications in
laparoscopic adrenalectomy involve vascular injuries, with
occurrences of bowel, liver, spleen, pleural, and pancreatic
injuries as well (17). Our investigation documented intraop-
erative complications in patients comprising six males and
eight females. Statistical analysis revealed no significant
correlation between the incidence of intraoperative compli-
cations and factors such as gender or localization.

Among the patients requiring conversion to open adrenal-
ectomy, the predominant complications included bleeding
(64.3%), insufficient exposure (28.6%), and adhesions
(7.1%). Bleeding appears to be the most common reason
for conversion to open surgery, and therefore, surgical ex-
perience is one of the most important reasons for conver-
sion to open adrenalectomy. The investigation by Eto et
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al. concluded that the learning curve for laparoscopic ad-
renalectomy levels off after the 42nd case, highlighting a
reduction in operation times and blood loss, which signifies
a surgeon’s increased proficiency with the procedure (18).
Existing literature suggests conversion rates from laparo-
scopic adrenalectomy to open adrenalectomy vary between
0% and 13% (19). However, our study identified a signifi-
cantly higher conversion rate of 45%, which may reflect the
varied experience levels of the surgeons involved. Upon
closer examination of cases handled by surgeons with
extensive experience in laparoscopic adrenalectomy, the
conversion rate to open adrenalectomy aligns more closely
with the standards reported in the literature. This alignment
suggests that as surgeons surmount the learning curve, the
likelihood of conversion diminishes, reinforcing the value of
experience in achieving optimal surgical outcomes.

Weinandt et al. (20) have demonstrated that laparoscopic
adrenalectomy can be conducted safely in patients over 75
years of age without an increase in postoperative morbidity.
In our study, although the average age of patients undergo-
ing open surgery rather than laparoscopy was higher, we
contend that age should not be considered a hindrance to
opting for laparoscopic procedures.

Our study further supports the significant role that minimally
invasive procedures play in shortening hospital stays. Spe-
cifically, patients who underwent laparoscopic surgery had
an average hospital stay of 3.4+0.8 days, in stark contrast
to the 6.8+1.1 days observed in patients who were convert-
ed to open surgery. Notably, the increase in hospitalization
duration for patients undergoing conversion to open adre-
nalectomy was statistically significant (p<0.001).

Zhang et al. (21) observed a shorter postoperative drainage
tube retention duration in patients undergoing laparoscopic
adrenalectomy. Consistent with these findings, our study
also revealed that patients subjected to laparoscopic adre-
nalectomy experienced earlier removal of abdominal drains,
averaging 2.1+0.4 days, compared to those who underwent
open adrenalectomy.

This study has several limitations. Firstly, it employs a ret-
rospective design with a small sample size, which may limit
the generalizability of the findings. Secondly, the surgical
procedures were performed by various surgeons, not all of
whom possessed equal experience in laparoscopic adre-
nalectomy. This disparity in surgical expertise precludes an
effective evaluation of the learning curve required for pro-
ficiency in this procedure. Additionally, variations in post-
operative management practices, such as the timing of the
initiation of oral feeding, the use of drains, and the timing
of discharge, were observed among surgeons. These var-
iations indicate that the individual surgeon’s approach can
significantly influence the duration of hospital stay.

In conclusion, laparoscopic adrenalectomy remains a supe-
rior surgical technique for managing adrenal masses, with
its success and the decision to convert to open surgery
heavily influenced by surgeon experience, intraoperative
complications, and patient-specific factors. Future research
with more extensive, prospective studies is warranted to ex-
plore the nuances of the learning curve and further validate
the benefits of laparoscopic adrenalectomy, especially in
complex cases and diverse patient populations.
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GRAPHICAL ABSTRACT

Analysis Results

The dominant and nondominant
NHPT times were higher in patients
with AD compared to healthy older
adults.

Demographics
* Age, height, weight, gender and
dominant side.

Parameters evaluated and their tests
* Manual dexterity: Nine Hole Peg Test
(NHPT). ﬁ Tests correlated with NHPT in
* Balance: Berg Balance Scale (BBS), Four Un patients with AD: BBS, FSST, OLST,
Square Step Test (FSST) and One Leg oud and TIS.
Standing Test (OLST).
* Trunk control: Trunk Impairment Scale.
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CONCLUSION: Manual dexterity was affected in patients with AD

compared to healthy older adults and manual dexterity was related to
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balance and trunk control in patients with AD.
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Manual Dexterity, Balance, and Trunk Control

ABSTRACT

Aim: It is suggested that trunk control and balance make an important contribution to voluntary upper extremity function, including motor
control and manual dexterity. The study's objectives were to assess manual dexterity in those with Alzheimer's Disease (AD) and healthy
older adults, as well as to look into the relationships between manual dexterity and balance and trunk control in patients with AD.

Material and Methods: The study involved 32 patients (15 female and 17 male; age: 74.59+6.53 years) with AD and 32 healthy older adults
(14 female and 18 male; age: 73.66+5.60 years) matched for gender and age. The study involved 32 patients with AD and 32 healthy older
adults matched for gender and age. Manual dexterity was assessed with the Nine Hole Peg Test (NHPT); balance with The Berg Balance
Scale (BBS), The Four Square Step Test (FSST) and The One Leg Standing Test (OLST); trunk control with the Trunk Impairment Scale
(TIS).

Results: The dominant and nondominant NHPT times were higher in patients with AD compared to healthy older adults (p<0.05). The
dominant and nondominat NHPT were associated with BBS, FSST, OLST, and TIS in patients with AD (r between -0.375 and -0.755; p<0.05
for all).

Conclusion: Manual dexterity was affected in patients with AD compared to healthy older adults and manual dexterity was related to balance
and trunk control in patients with AD. In patients with AD, bilateral hand dexterity should be assessed from an early stage, and it should not
be ignored that practices that improve balance and trunk control may have positive effects on hand functions during hand rehabilitation.

Keywords: Alzheimer’s Disease, manual dexterity, balance, trunk control

GRAFIKSEL OZET

Demografik bilgiler
* Yas, boy, kilo, cinsiyet ve dominant Dominant ve nondominant DDPT
taraf ( sureleri saghkl yash yetigkinlere
kiyasla Alzheimer hastalarinda
Degerlendirilen parametreler ve testleri daha yliksekti.
* El becerisi: Dokuz Delikli Peg Testi
(DDPT)
+ Denge: Berg Denge Olcegi (BDO), Dort
Adim Kara Testi (DAKT) ve Tek Ayak Alzheimer hastalarinda DDPT ile
Uzerinde Durma Testi (TADT). DUU iligkili testler: BDO, DAKT, TADT ve
* Govde kontrolii: Govde Bozukluk —— GBO.
Olgegi (GBO).
Referanslar:
SONUG: Alzheimer hastalarinda el becerisi saghkli yash yetiskinlere 1. Raats J, Arntzen EC, Lamers |, Feys P, Normann B. What is the distribution of trunk
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Amac: Govde kontroll ve dengenin, motor kontrol ve el becerisi dahil olmak lizere istemli Gst ekstremite islevine énemli bir katki sagladigi
One slrilmektedir. Calismanin amaci, Alzheimer hastalarinda ve saglikli yash yetiskinlerde el becerisini degerlendirmek ve Alzheimer
hastalarinda el becerisi ile denge ve gévde kontrolli arasindaki iligkileri incelemektir.

Gerec ve Yontemler: Calismaya 32 Alzheimer hastasi (15 kadin ve 17 erkek; yas: 74,59+6,53 yll) ve cinsiyet ve yas acisindan eslestirilmis
32 saglikli yash yetiskin (14 kadin ve 18 erkek; yas: 73,66+5,60 yil) dahil edilmistir. Calismaya 32 Alzheimer hastasi ile cinsiyet ve yas
agisindan eslestirilmis 32 saglikli yash yetigkin katilmistir. El becerisi Dokuz Delikli Peg Testi (DDPT) ile; denge Berg Denge Olgegi (BDO),
Dért Adim Kare Testi (DAKT) ve Tek Ayak Uzerinde Durma Testi (TADT) ile; gévde kontrolii Gévde Bozuklugu Olgegi (GBO) ile degerlendirildi.
Bulgular: Dominant ve nondominant DDPT streleri saghkh yasl yetiskinlere kiyasla Alzheimer hastalarinda daha yuksekti (p<0,05).
Alzheimer hastalarinda dominant ve nondominat DDPT, BDO, DAKT, TADT ve GBO ile iliskiliydi (r -0,375 ile -0,755 arasinda; tim igin
p<0,05).

Sonug: Alzheimer hastalarinda el becerisi saglikl yash yetiskinlere kiyasla etkilenmistir ve Alzheimer hastalarinda el becerisi denge ve
govde kontrolu ile iligkilidir. Alzheimer hastalarda bilateral el becerisi erken dénemden itibaren degerlendirilmeli, el rehabilitasyonu sirasinda
denge ve gbévde kontrollini gelistiren uygulamalarin el fonksiyonlari Gizerinde olumlu etkileri olabilecegi g6z ardi ediimemelidir.

Anahtar Soézciikler: Alzheimer hastaligi, el becerisi, denge, gévde kontrolu
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INTRODUCTION

One of the most prevalent neurodegenerative disorders,
Alzheimer’s Disease (AD), is the cause of more than 80%
of dementia cases in older adults worldwide. It results in
gradual mental, behavioral, functional and learning impa-
irment (1). The cognitive decline that occurs prominently in
patients with AD is accompanied by impairments in motor
functions. As a result of these disorders, patients with AD
experience inadequacies in their daily living activities and
their quality of life gradually decreases (2-4).

Many studies on upper extremity performance have docu-
mented that manual dexterity declines in patients with AD
(5,6). Ott et al. reported that there was a decrease in finger
tapping speed with the right index finger in patients with AD
compared to the healthy controls of the same age group
(5). Kluger et al. reported that finger tapping speed, fine
motor function, and complex motor function decreased in
patients with AD. In their study, they also noted that motor
impairment is a crucial factor in cognitive decline in older
adults and that psychomotor/motor assessments can be
used to identify individuals impacted by the early stages of
AD pathology in a manner similar to standard cognitive fun-
ction testing (6). Suzumura et al. indicated that there was a
decrease in finger dexterity in the in patients with AD and
that this was also associated with a decrease in cognitive
functions (7). In another study, it was shown that the degree
of cognitive impairment was associated with slowing down
in fine motor skill measurement and that cognition and fine
motor skills were related to activities of daily living (8). Alt-
hough these results show how important it is to evaluate
manual dexterity in AD, it seems that there are not enough
studies on bilateral manual dexterity evaluation in patients
with AD.

Ideal trunk control reduces postural instability before and
during limbs movement, responds to external perturbati-
ons, affects one-leg standing, and increases the dexterity
and force of the limbs (9). Trunk control has been shown to
decrease in patients with AD and is associated with fear of
falling, functional mobility, gait, and balance (10). Balance
is a fundamental motor function needed for both dynamic
and static daily tasks to be carried out safely and steadily,
is impaired in patients with AD compared with healthy ol-
der adults (11). Clinical studies have shown that impaired
balance becomes more common as the severity of AD
increases that executive function plays an important role
in balance control in patients with AD (12). In clinical prac-
tice, it is suggested that trunk control and balance make an
important contribution to voluntary upper extremity function,
including motor control and manual dexterity. However, it
appears that the relationship between manual dexterity and
trunk control and balance has not been examined in pa-
tients with AD. Because of this, authors think that manual

dexterity may be compromised in patients with AD as oppo-
sed to healthy older persons and may be linked to balance
and trunk control in patients with AD. It was therefore the
goal of this study to evaluate manual dexterity in patients
with AD and in healthy older adults and to look into the as-
sociation between manual dexterity and balance and trunk
control in patients with AD. The hypotheses of the present
study was manual dexterity was affected in patients with AD
compared to healthy older adults, and manual dexterity was
related with balance and trunk control in patients with AD.

MATERIAL and METHODS

Study Design

This cross-sectional investigation was carried out in the
neurology department of the Gazi University Faculty of
Medicine, between January 2023 and July 2023. The par-
ticipants in this study were advised of the process and gi-
ven written consent. The ethical guidelines outlined in the
Helsinki Declaration were followed when conducting this
investigation. Written ethical approval was obtained from
Gazi University Clinical Research Ethics Committee on
16.05.2022. (Decision Number: 352). Written consent was
obtained from all patients who volunteered to participate in
the study.

Participants

The study comprised 35 patients with AD who had been gi-
ven a neurologist’s diagnosis as well as 35 healthy older
adults of the same gender and age. These were the inc-
lusion criteria for patients with AD: having a diagnosis of
AD based on the ARDRA/NINCDS diagnostic criteria by a
neurologist, scoring a minimum of 10 on the Mini Mental
State Examination (MMSE), possessing a 0,5-2 clinical
dementia assessment scale score (mild to moderate de-
mentia), and having an independent walking ability with or
without an assistive device (13, 14). Having a history of any
other neurological conditions, as well as having an orthope-
dic, rheumatic, or other vestibular ailment that could impair
balance and manual dexterity, were the exclusion criteria
for patients with AD. Having an MMSE score of more than
24 was the admission criterion for healthy individuals, while
the exclusion criteria were as follows: having any neurologi-
cal condition, or having a vestibular, rheumatic, or orthopae-
dic condition that could impair balance and manual dexterity.

Procedure

The demographic and clinical traits of both patients with AD
and and healthy older adults were noted. The same asses-
sor conducted each assessment in a distraction-free, calm
setting, and the outcome measurements were taken in the
same order. Every participant received a two-minute rest
break during the assessments.
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Outcome Measures

The Nine Hole Peg Test (NHPT), a reliable and valid test,
was used to evaluate manual dexterity. During the test, par-
ticipants use only one hand to pick up nine pegs one by one
and insert them into the holes as quickly as possible. Then
participants place the pegs back into the container, one by
one, as quickly as possible. The completion time of the test
is recorded using a stopwatch. The NHPT is performed th-
ree times for each hand and lower time indicates better ma-
nual dexterity (15, 16).

The Berg Balance Scale (BBS) is designed to evaluate fun-
ctional balance. The balance levels of individuals is asses-
sed using 14 functional activities. In the test, each item is
scored between 0 (inability to perform the activity) and 4
(independent performance of the activity) according to the
performance of the participants. The total score ranges
from 0-56, with higher scores referring better balance fun-
ction (17).

The Four Square Step Test (FSST) evaluates dynamic ba-
lance. In the test, 4 squares are formed by placing 2 canes
on a flat surface. All squares are numbered. The participant
is asked to step on the floor as fast as possible with both
feet in each square in a certain number order. The test
completion time is recorded and lower time indicates better
dynamic balance ability (18).

The One Leg Standing Test (OLST) is used to assess static
balance. The test is performed by crossing the hands on the
chest with the eyes open and asking the participant to lift
one foot and stand on the limb on the floor without touching
the floor. The test starts with the individual lifting his/her foot
and ends when the foot in the air touches the floor, touches
the other leg or when the individual’s arms are separated
from the trunk. It is expected to maintain the position for 30
seconds. The test time is recorded. Longer test time indica-
tes better balance (19).

The Trunk Impairment Scale (TIS) used for the assessment
of trunk control, which consists of 3 subscales evaluating
the trunk. These include trunk coordination, dynamic sitting
balance, and static sitting balance. The subscales have res-
pective maximum scores of 7, 10, and 6. The total score
goes from 0 to 23. Higher scores indicate better trunk cont-
rol (20).

Statistical Analysis

To determine the necessary sample size for the investiga-
tion, authors utilized the G*Power software program (21). As
a result of the calculation made using research data which
the total number of samples is 32, for the correlation analy-
sis, the research’s correlation value was determined to be
-0.669, and its power (1-) was assessed to be 0.99 with a
5% margin of error (a= 0.05). The statistical software packa-

ge Statistical Package for Social Sciences (SPSS) Version
22 was used to perform the statistical analysis of the data.
Utilizing the Shapiro-Wilk test, data normalcy was exami-
ned. Normally distributed data are represented by the mean
and standard deviation, while non-normally distributed data
are represented by the median (IQR25-75). The gender and
dominant side variables are shown as percentages (%) and
frequencies. The differences between the groups in terms
of gender and dominant side were assessed with Pearson
Chi-square test. The Independent Samples T-Test was used
to examine intergroup differences. Using a Spearman and
Pearson correlation analysis, the relationship between the
variables in patients with AD was ascertained. Alpha was
set at <0.05 for statistical significance. Correlation analysis
results were categorized as follows: 0.81-1.00 (very good
correlation), 0.61-0.80 (good correlation), 0.41-0.60 (mode-
rate correlation), 0.21-0.40 (fair correlation), and 0.00-0.20
(poor correlation).

RESULTS

For the study, 35 patients with AD and 35 healthy older un-
derwent screening. Three individuals in each group did not
fit the requirements for inclusion. As a result, with 32 pa-
tients with AD and 32 healthy older adults, the study was
finished.

Table 1 provides information on the participants’ demograp-
hics and illness characteristics. There were no significant
differences between the groups in terms of age, weight, he-
ight, body mass index, gender and dominant side (p>0,05,
Table 1). The MMSE scores of patients with AD and healty
older adults differed significantly (p<0.05, Table 1).

The dominant and nondominant NHPT results of patients
with AD were 32.91+7.62 and 33.83+7.33 seconds, respe-
ctively. The dominant and nondominant NHPT results of
healthy controls were 25.81+5.02 and 26.44+4.81 seconds,
respectively. The findings of the dominant and nondomi-
nant NHPT in patients with AD and in healthy controls were
compared, and the results indicated a substantial difference
(p<0.05, Figure 1).

When manual dexterity and balance were examined, it was
found that in patients with AD, dominant and nondominant
NHPT were negatively correlated with BBS between mode-
rate and good levels, positively and moderately correlated
with FSST, negatively correlated with OLST between mode-
rate and good levels (r between -0.511 and -0.669; p<0.05
for all).

When manual dexterity and trunk control were examined, it
was found that dominant and nondominant NHPT were cor-
related with all subparameters and total point of TIS betwe-
en fair and good levels in patients with AD (r between -0,375
and -0,755; p<0,05 for all, Table 2).
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Table 1: The groups’ clinical and demographic characteristics.

Characteristics Patients with Alzheimer’s Disease (n=32) Healthy Controls (n=32) p

Age, years, X+S 74.59+6.53 73.66+5.60 0.5402

Height cm, XS 166.88+10.86 169.13+9.14 0.373°

Weight kg, X+S 74.66+11.21 72.56+9.33 0.4202

BMI, kg/m2, X+S 26.82+3.32 25.43+3.13 0.0892

MMSE, point, X+S 19.84+3.28 27.41+1.58 <0.001°
Female 15 (46.9) 14 (43.7)

Gender, n (%) 0.802°
Male 17 (53.1) 18 (56.3)

) ) Right 31 (96.9) 32 (100)

Dominant side, n (%) 0.313°
Left 1(3.1) 0(0)

Duration of iliness, years, X+S 4.57+2.34 NA NA

p<0.05; cm: centimeter; kg: kilogram; m: metre; MMSE: Mini Mental State Examination; BMI: Body Mass Index; NA: Not applicable,
a: Independent Samples T-Test; b: Chi-Square Test; SD: Standard deviation; X: Mean

Table 2: The relationship between manual dexterity, balance, and trunk control in patients with Alzheimer’s Disease.

NHPT
Dominant Nondominant
Variables r P r p
BBS, score, XS 51.19+3.37 -0.669 <0.0012 -0.581 <0.0012
FSST, second, X+S 13.57+3.78 0.559 <0.001° 0.527 0.0022
OLST, second, X+S 5.23+£3.15 -0.511 0.003° -0.629 <0.0012

Static seating balance, Median (IQR25-75) 8.00 (7.00-10.00) -0.595 0.001° -0.487 0.005°
Dynamic seating balance, Median (IQR25-75)  6.00 (5.00-7.00) 0.630 <0.001° 0.606 <0.001°
Coordination, X+S 4.41+1.48 -0.375 0.0352 -0.398 0.0242
Total, XS 18.44+3.05 -0.755 <0.001° -0.716 <0.001°

p<0.05; a: Pearson Correlation Analysis; b: Spearman Correlation Analysis; r: Correlation coefficient; NHPT: Nine Hole Peg Test; BSS: Berg
Balance Scale; OLST: One Leg Stance Test; FSST: Four Square Step Test; TIS: Trunk Impairment Scale; IQR: Inter quartile range; SD:
Standard deviation; X: Mean

TIS, score

40.00
*p<0.001* *p<0.001*
- T @  Patients with Alzheimer’s Disease
35.00 @  Healthy controls
[ ]

@ [
Q —_—
=
= 30.00
o
T
4

25,00

20.00 p ; - . . .

Dominant hand Nondominant hand Figure 1: Comparison of the
p<0.05; a: Independent Samples T-Test; NHPT: Nine Hole Peg Test; s: second dominant and r]ondomlnant
manual dexterity of the groups.
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DISCUSSION

The goal of this study was to compare the manual dexterity
of patients with AD and healthy older adults, and look into
the relationship between manual dexterity and balance and
trunk control in patients with AD. Our findings indicate that
manual dexterity was impacted in patients with AD when
compared to healthy older adults, and that manual dexterity
was linked to balance and trunk control in patients with AD.
This is the first study that, as far as authors know, demons-
trates the relationship between balance, manual dexterity,
and trunk control in patients with AD.

In previous studies in which upper extremity function, man-
ual-finger dexterity and speed were investigated in patients
with AD, it was shown that these parameters were affected
compared to healthy older adults (5-8). Regarding the se-
verity of AD, it has been shown that decreased dexterity
and movement speed in the dominant hand occur as the
disease progresses (22-24). Hebert et al. found that upper
extremity performance was associated with and functional
impairment in patients with AD, and stated that motor perfor-
mance contributed to functional impairments independently
of cognitive impairment (25). Similarly, in the present study,
it was shown that dominant and nondominant NHPT dura-
tions were higher in patients with AD compared to healthy
individuals. These results suggest that bilateral manual
dexterity is affected in patients with AD. Because of this, bi-
lateral hand functions should be evaluated in patients with
AD from an early stage and practices to improve manual
dexterity should be included in rehabilitation protocols.

Alzheimer’s Disease is an important neurodegenerative
disease that affects the daily life activities of the individual
due to its negative effects on motor function (26). Therefore,
determining the factors that negatively affect hand functions
is an important issue for rehabilitation applications. In this
study, balance and trunk control were shown to be related
to upper extremity performance in patients with AD. Pre-
vious studies have shown that balance and trunk control
are related to upper limb function and/or manual dexterity in
the elderly, Parkinson’s disease patients, multiple sclerosis
patients, stroke patients, healthy individuals and children
(27-34).

Kalkan et al. evaluated manual dexterity bilaterally with the
NHPT and postural control with the Limit of Stability Test
using a computerised balance measurement device in pa-
tients with Parkinson’s disease over 65 years of age and
stated that manual dexterity was related to postural control
(27). In their study, Séke et al. evaluated manual dexterity
with NHPT and postural control withh BSS in elderly indi-
viduals aged 65 years and older and reported that manual
dexterity was related to postural control (28). These studies
are pertinent to our findings because they shed light on the
relationship between manual dexterity and upper extremity

function with balance. Proximal stability contributes to the
mobility of distal segments and limb functionality. In rela-
tion to this, postural adjustments provide proximal stability
for distal mobility (10, 27). Therefore, we think that postural
control disorders may also affect manual dexterity by de-
creasing proximal stability in patients with AD.

Studies evaluating trunk control and dexterity have shown
that trunk control is associated with dexterity, which is con-
sistent with the results of our study. Korkmaz et al. showed
that decreased upper extremity and hand function was as-
sociated with trunk control in patients with Multiple Sclerosis
(29). Ozkul et al. stated that upper extremity function was
related to core stability in patients with Multiple Sclerosis
(30). Wee et al. showed that external trunk support applica-
tion increased function of upper extremity in chronic stroke
patients. These results suggest that stabilising or physically
restricting the trunk improves upper limb function (31). Fuiji-
ta et al. evaluated the trunk muscles responsible for postur-
al stability and showed that stroke patients with weak trunk
muscles were more dependent on activities of daily living
requiring upper extremity function such as dressing, toilet
use and transfer activities than stroke patients without weak
trunk muscles (32). Miyake et al. stated that trunk stabili-
ty provides shoulder movement in healthy individuals, and
shoulder stability improves elbow, wrist and finger move-
ments (33). Lehman et al. stated that in healthy individuals,
the transversus abdominus and multifidus muscles contract
50 msec before shoulder movements to provide trunk sta-
bilisation (34). These studies are pertinent to our findings
because they shed light on the relationship between dex-
terity and upper extremity function with trunk control. In or-
der to perform upper limb functions like reaching, gripping,
and moving items, the shoulder girdle must be dynamically
stable over a stationary trunk and the head and arms must
move independently of the shoulders. The trunk is thought
to play a complementary role in postural stabilisation by
supporting the control of the extremities during task perfor-
mance, and a stable trunk provides a solid foundation for
the moment produced by the limbs (35-38). All these rela-
tionships and the results of our study suggest that static, dy-
namic and functional balance and trunk control are obvious
prerequisites for better manual dexterity in patients with AD,
as shown in healthy individuals and other disease groups.

This study has several limitations. First off, the study only
covered mildly affected patients with AD, so its findings can-
not be generalized to all AD. Our study’s second limitation is
that it solely assessed manual dexterity; the functions of the
upper extremities were not specifically investigated. The
third limitation of our study is that conditions such as stroke,
trauma, blood pressure and diabetes that may affect neuro-
logic evaluations were not evaluated and were not included
in the exclusion criteria (39).
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In conclusion, this study demonstrated that manual dexter-
ity was affected in patients with AD compared to healthy
older adults and manual dexterity was related to balance
and trunk control in patients with AD. For this reason, domi-
nant and nondominat hand functions should be evaluated in
patients with AD from an early stage, practices to improve
manual dexterity should be included in rehabilitation proto-
cols and it should not be ignored that practices that impro-
ve balance and trunk control may have positive effects on
hand functions.
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Radioprotective Effects of Annona Muricata Leaf Extract
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GRAPHICAL ABSTRACT
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Annona Muricata

(AM)
. . A total of 32 adult female rats were Pretreatment with graviola leaf
This study aimed to evaluate the divided into four groups Group-1 extract before RT supports that the
polzsezlfb;?(t‘:;gtea(:tgﬁ:tfgﬁz’?zci,;AM (control), Group-2 (AM group) , anti-inflammatory properties of
radiation spigal cordinjurys.] Group-3 (IR group), Group-4 (AM + graviola contribute to neuronal
IR group) protection.
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ABSTRACT

Aim: The spinal cord is often involved in radiotherapy to treat malignancies and is considered as one of the most critical dose-limiting organs.
Histopathological changes of radiation-induced spinal cord injury include gliosis, demyelination, and necrosis in the white matter, as well as
vascular changes in both white and gray matter. Annona muricata (AM), popularly known as "graviola", is a plant that grows in countries with
tropical climates (South America, West Africa, Southeast Asia) and is used as an antioxidant, anticancer, analgesic and antispasmodic. lts
leaves, roots, bark, seeds and fruits are used in various ways in traditional and alternative medicine by the local people. In our study, graviola
leaves obtained from the South American local people were used. This study aimed to evaluate the possible protective effect of AM leaf
extract against ionizing radiation spinal cord injury.
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Effects of Annona Muricata Leaf Extract in The Spinal Cord

Material and Methods: TA total of 32 adult female Wistar Albino rats were divided into four groups ( a control and three intervention
groups): Group-1 (control), Group-2 (AM group), Group-3 (IR group Group-4(AM+IRgroup). After the sacrificing, spinal cords were dissected
out,embedded in paraffin, and stained with Hematoxylin-Eosin, and 11 parameters were microscopically examined and scored. All analyses
were performed on Statistical Package for the Social Sciences v21 (SPSS Inc.,Chicago, IL, USA). P < 0.05 values were accepted as
statistically significant results.

Results: AM administration prior to irradiation (IR) lowered the histopathological scores forall parameters that were verified in the IR group
at most severe levels: inflammatory cells infiltration, edema, neuron swelling, gliocytes hyperplasia, spinal cord cavitation (loosened tissue
structure), pyknotic nuclei, vacuolar denaturation, and loss of Nissls substance. Necrosis was presentin IR group and was higher compared
to Control and AM treated groups. We noticed that necrosis was present in the AM group too and was higher compared to the control.

Conclusion: The data of our study suggest that pretreatment with 300 mg/kg of AM leaf extract prior to IR reduce inflammatory cells
infiltration, edema, and neuron swelling. 300 mg/kg was given as in the study 'The neuroprotective and anti-inflammatory effects of Annona
muricata (Graviola) on radiation-induced rat sciatic nerve injury'. This supports the fact that AM-proposed anti-inflammatory property may
contribute to neuroprotection. Similarly, AM was documented to have efficient protection on neural cells from apoptosis or necrosis.

Keywords: Annona muricata, spinal cord, irradiation, radioprotective
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Bu calisma, graviolanin iyonize
radyasyonun omurilik hasarina
kargi olasi koruyucu etkisini

Benzer fizyolojik 6zelliklere sahip 32
adet erigkin disi rat randomize olarak
segildi. Grup-1(Kontrol), Grup-2(AM),

RT'den dnce graviola yaprak ekstresi ile
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antiinflamatuar 6zelliginin néronal

degerlendirmeyi amagladi korumaya katkida bulundugunu
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Amac: Radyoterapi (RT), primer ve metastatik timorler icin dnemli bir kanser tedavisidir. Cok sayida calisma, DNA'nin, | ipitlerin ve
proteinlerin, iyonize radyasyon (IR) tarafindan indiklenen serbest radikaller tarafindan saldiriya ugradigini ve dolayisiyla ciddi hicresel
hasara yol actigini géstermistir. Yaygin olarak "graviola" olarak bilinen Annona muricata (AM) bitkisi tropik iklime sahip Ulkelerde (Giiney
Amerika, Bati Afrika, Glineydogu Asya) yetismekte olup antioksidan, antikanser, analjezik ve antispazmodik ajan olarak kullaniimaktadir.
Yerel halk tarafindan geleneksel ve alternatif tip amacl yapraklari, kokd, kabugu, tohumlari ve meyvesi ¢ok gesitli formlarda kullaniimaktadir.
Calismamizda graviola yapraklari kullaniimis olup, Glney Amerika’nin yerel halkindan temin edilmistir. Bu ¢alisma, graviolanin iyonize
radyasyonun omurilik hasarina karsi olasi koruyucu etkisini degerlendirmeyi amagladi.

Gerec ve Yontemler: Benzer fizyolojik 6zelliklere sahip 32 adet eriskin disi (250+50gr) Wistar Albino rat randomize olarak segcildi. Ratlar Grup
1 (n=8) (control grubuy), Grup 2 (n=8) (Graviola grubu), Grup 3 (n=8) (RT grubu), Grup 4 (n=8) (Graviola+ RT grubu) seklinde gruplandi. Oz,
etanol bazl filtrasyon yoluyla Graviola bitkisinin kurutulmus yapraklarindan elde edildi. Olusan 6z, ratlara aktif bir bilesen olarak uygulandi.
Prone pozisyonda sabitlenmis ratlarin spinal korduna toplam 20Gy (1GY/dk) dozda tek bir fraksiyon halinde uygulandi. Tim analizler SPSS
ile yapildi. Sonuglar %95 giiven araliginda degerlendirilecek olup, p<0.05 degeri anlamli kabul edilecektir.

Bulgular: Dért ayri grupta inflamatuar hiicre infiltrasyonu, 6dem, néron sismesi, gliosit hiperplazisi, nekroz, spinal kord kavitasyonu, Nissl
cisimcik kaybi, gekirdek gevresinde kavitasyon, piknotik cekirdek gibi parametreler incelendi. istatistiksel analiz dért grup arasinda yukaridaki
parametreler degerlendirilerek yapilmistir. Doku ve hicrelerin histomorfolojik bulgular skorlandi. Her kriter O ile 3 arasinda puanlandi.
(0=normal, 1=Hafif, 2=orta ve 3=agir).

Sonugc: Ratlarin RT'den 6nce graviola ile tedavisinin, control grubuna kiyasla omurilikte nekrotik hasarlari 6nledigini géstermistir. RT'den
Once graviola yaprak ekstresi ile yapilan 6n tedavinin, graviolanin antiinflamatuar 6zelliginin néronal korumaya katkida bulundugunu
desteklemektedir.

Anahtar Sozciikler: Annona muricata, spinal kord, iyonize radyasyon, radyoprotektif

Med ] West Black Sea 2024;8(2): 168-176 169



Elmas O et al.

INTRODUCTION

Radiation therapy (RT) is an important cancer treatment
for primary and metastatic tumors. Approximately 50% of
cancer patients would benefit from RT to cure localized dis-
ease and control incurable cancer diseases (1, 2). The cen-
tral nervous system (CNS) is one of the main dose-limiting
tissues in RT (3). The spinal cord is often involved in RT
to treat malignancies involving the neck, thorax, abdomen,
and pelvis, as well as head, neck, and lung neoplasms. In
addition, metastatic spinal disease requiring RT treatment
occurs in 40% of all cancer patients; thus, the spinal cord is
considered as one of the most critical dose-limiting organs
(4). The first cases of radio damage in the brain and spi-
nal cord were reported by Fisher and Holfelderin 1930 (5).
Based on clinical experience for many decades, provided
the spinal cord dose is not exceeded, the risk of permanent
damage is known to be very low, estimated from 0.03% to
0.2% (6).Clinical manifestations of radiation- induced CNS
damage develop after a period from several months to
years including focal cerebral necrosis, neurocognitive defi-
cits, and less frequently cerebrovascular disease, myelopa-
thy, or secondary neoplasms (7). Little evidence of damage
was reported at the histological level; however, an increase
in neurological signs is often observed after CNS irradiation
(IR). Histopathological changes of radiation-induced spinal
cord injury include gliosis, demyelination, and necrosis in
the white matter, as well as vascular changes in both white
and gray matter (7, 8). Annona muricata (AM), generally
known as Graviola, is a member of the Annonaceae family
and is widely distributed throughout tropical and subtropical
parts of the world, which was used as traditional medicine
for various diseases, such as arthritis, diarrhea, neuralgia,
and parasitic infections (9). All aerial parts of AM are used
in traditional medicine practices; however, the leaf is widely
used in current commercially available products (10). AM is
used in folk medicine assedative anxiolytic and anti convul-
sant (11,12). In addition to CNS depressant activity, studies
in literature confirmed the neurodegenerative effects of this
plant on the nervous system that causes neurotoxicity (10,
13). Previous studies also revealed that AM leaf extract has
radioprotective effect against gamma-IR (14). However, the
radioprotective potential of AM in radiation-induced spinal
cord injury has not been sufficiently analyzed and under-
stood. Therefore, this study aimed to evaluate the possible
protective effect of AM leaf extract against ionizing radiation
spinal cord injury. To the best of our knowledge, this is the
first study to analyze the possible radioprotective effects of
AM leaf extract in the spinal cord.

MATERIAL and METHODS

Animals

The current experimental study was conducted in Bulent
Ecevit University, Faculty of Medicine Experimental An-
imal Research Unit. Female Wistar Albino rats weighing
250 + 50gr with similar physiological characteristics were
used in this study. Animals were initially randomized into
four groups, one control and three experimental groups.
Throughout the experimental period, all animals were fed
daily with drinking water and pellet feeds containing 21%
crude protein under optimum laboratory conditions (22+1°C,
12hours light/dark cycle).

All experimental protocols involving animals were approved
by Zonguldak Bulent Ecevit Ethics Committee.

IR Procedure

During IR, animals were immobilized using an intraperito-
neal anesthesia (90mg/kg of ketamin [Ketalar-Eczacibagsl/
Tarkiye] and 10 mg/kg of xylazine [Rompun Bayer/Turkiye]).
Complete spinal cord IR procedures were carried out in
the Radiation Oncology Department of Zonguldak Bulent
Ecevit University, Faculty of Medicine. Subsequently, the
required dose of IR to create measurable radiation damage
was calculated (16 Rats [~250 gr]-300 mg/kg—seven days-
>16 rats x 60mg x 7 days = 6720 mg). Radiation was deliv-
ered in a single fraction using alinear accelerator device to
a total dose of 20 Gy, (1 GY/min) to the spinal cord, fixed in
a supine position.

Preparation of AM Extract

The extract obtained from dried leaves of the AM plant by
ethanol-based filtration was administered to the rats as an
active ingredient.

Experimental Design

Atotal of 32 adult female Wistar Albino rats were divided into
four groups: Group-1 (n = 8) (control group) received 0.01
mL/kg of physiologic serum (saline) by oral gavage once a
day for seven days,Group-2 (n = 8) (AM group) received
300 mg/kg of AM leaf extract in 0.01 mL/kg of physiologic
serum by oral gavage once a dayfor seven days, Group-3
(n =8) (IR group) received 0.01 mL/kg of physiologic serum
(saline) byoral gavage once a day for seven days and a
single dose of spinal cord radiation (20 Gy) an hour after the
last gavage, and Group-4 (n = 8) (AM + IR group) received
300 mg/kg of AM leaf extract in 0.01 mL/kg of physiologic
serum by oral gavage once a day for seven days and spinal
cord radiation (20 Gy) an hour after the last gavage.

Animals were sacrificed 96 hours after the last treatment,
under anesthesia with intraperitoneal 90 mg/kg ketamine
(Ketalar-Eczacibasi, Turkey). Tissues from all animals were
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collected and storedat —80°C until the analytical assays
were performed.

Histopathological Evaluation

After the sacrificing, spinal cord was dissected out and divid-
ed into smaller segments of approximately 1 cm and fixed in
4% paraformaldehyde at room temperature. Formalin-fixed
spinal cord tissue samples were routinely processed using
automated tissue processing Equipment (Leica ASP300S,
Wetzlar, Germany). Then, embedded in paraffin and sec-
tioned to a4-um thickness transversely at midplane by using
a Leica RM2255 rotary microtome (Wetzlar, Germany). Tis-
sue sections were stained with Hematoxylin-Eosin (HE)and
examined microscopically. All sections were examined sim-
ilarly for all samples. All study materials were observed, and
digital micrographs were captured using a Nikon Eclipse
Ni-U microscope equipped with a Nikon Digital DS-Ri2
camera and related software (Nikon,Tokyo,Japan).

In four separate groups, nine parameters were examined
for inflammatory cells infiltration,edema, neuron swelling,
gliocytes hyperplasia, necrosis, spinal cord cavitation, Nissl
bodyloss, cavitation around the nucleus, pyknotic nuclei,
and edema.

Statistical analysis was performed by evaluating the above
parameters among the four groups. Histomorphological
findings of tissues and cells were scored. Each criterion
was scored from 0 to 3 (0 = normal, 1 = Light, 2 = medium,
and 3 = heavy). The following findings are listed in the his-
topathological scoring table in ‘Table 1°.

Inflammatory cells IR Group: (75.0) Medium, AM+IR Group:
(75.0) Medium, AM Group: (75.0) Light, Gliocytes hyper-
plasia IR Group: (87.5) Heavy, AM+IR Group: (75.0) Me-
dium, AM Group: (75.0) Light, Neuron swelling IR Group:
(87.5) Heavy, AM+IR Group: (75.0) Medium, AM Group:
(87.5) Light, Spinalcord cavitation IR Group: (100.0) Heavy,
AM+IR Group: (75.0) Medium, AM Group: (87.5) Light,
Nissl body loss IR Group: (87.5) Heavy, AM+IR Group:
(87.5) Medium, AM Group: (100.0) Light, Cavitation around
the nucleus IR Group: (75.0) Heavy, AM+IR Group: (75.0)
Medium, AM Group: (87.5) Light, Pyknoticnuclei IR Group:
(87.5) Heavy, AM+IR Group: (62.5) Medium, AM Group:
(87.5) Light, Edema IR Group: (75.0) Heavy, AM+IR Group:
(75.0) Light, AM Group: (87.5) Light.

Statistical Analysis

All analyses were performed on Statistical Package for the
Social Sciences v21 (SPSS Inc.,Chicago, IL, USA). For the
normality assessment, the Kolmogorov-Smirnov test was
used.Data are given as mean =+ standard deviation or medi-
an (1%t quartile—3™ quartile) forcontinuous variables accord-
ing to normality of distribution and frequency (percentage)
forcategorical variables. Normally distributed variables were

analyzed with one-way analysis of variance test. Post-hoc
Tukey test was used to determine the significant difference.
Non-normally distributed variables were analyzed with
Kruskall Wallis test. Pairwise comparisons were performed
with the Bonferroni correction method. Categorical variables
were evaluated using the Pearson’s Chi-square test. P <
0.05 values were accepted as statistically significant results.

RESULTS

Histopathological Findings

All irradiated animals remained clinically well and neurolog-
ically intact in the duration of the study. On H&E-stained
sections, the spinal cord of all groups remained grossly nor-
mal. Hemorrhage was not observed, and no gross vascular
lesions were apparent.

Group-1 (control) had normal structure without histopatho-
logical changes in the spinal cord tissues (Figure 1A).

Minimal changes were detected in Group-2 (AM). Inflam-
matory cells infiltration and edema were elevated compered
to control. Necrosis was noted in the AM group and was
higher compared to the control (Figure 1B-1D).

Radiation damage in the spinal cords of irradiated animals
was confirmed.

Irradiated group shows inflammatory cells infiltration and
edema at most severe levels, as well as neuron swelling,
gliocytes hyperplasia , spinal cord cavitation (loosened tis-
sue structure), pyknotic nuclei, vacuolar denaturation, and
Nissl body loss. Neuron swelling washigher compared to
AM group. Necrosis was also present in this group that was
higher compared to Control and AM treated group. Findings
were at the most severe level in Group-3 (IR) (Figure 3).

All parameters verified in the IR group were present at a
lower score in the irradiated group that received AM treat-
ment (AM + IR) (Figure 2).

The calculated histopathological scores are shown in Table
1.

DISCUSSION

In the current study, the effect of IR on the spinal cord and
the defensive abilities of AM were investigated. Inprevious
studies, a wide spectrum of histopathological changes such
as demyelination, white matter necrosis, telangiectasias, and
glial atrophy has been described (15,16). In this current study,
radiation damage in the spinal cords of irradiated animals
'was observed, and histopathological findings are evaluated
at the highest score rate. Histopathological changes of IR
injury include inflammatory cells infiliration, edema, neuron
swelling, hyperplastic gliocytes, spinal cord cavitation, pyk-
notic nuclei, vacuolar denaturation, and Nissl body loss.
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Table 1: Calculated histopathological scores.

Treatment group

Histopathological scores Control (n=8) AM (n=8) IR (n=8) AM+IR (n=8) P
Inflammatory cells* 0 (0-0) 1(1-1.5)a 2 (2-2)a 2 (2-2)a <0.001
Normal ** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0 (0.0) 6 (75.0) 1 (12.5) 1 (12.5)

Medium** 0 (0.0) 2 (25.0) 6 (75.0) 6 (75.0)

Heavy** 0 (0.0) 0 (0.0) 1(12.5) 1(12.5)

Gliocytes hyperplasia* 0 (0-0) 1(1-1.5) 3 (3-3)a 2 (2-2)a <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0 (0.0) 6 (75.0) 0 (0.0) 1(12.5.0)

Medium*** 0 (0.0) 2 (25.0) 1(12.5.0) 6 (75.0)

Heavy** 0 (0.0) 0 (0.0) 7 (87.5.0) 1(12.5.0)

Neuron swelling® 0 (0-0) 1(1-1) 3 (3-3)ab 2 (2-2)a <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0 (0.0) 7 (87.5) 0 (0.0) 1 (12.5)

Medium** 0 (0.0) 1(12.5) 1(12.5) 6 (75.0)

Heavy** 0 (0.0) 0 (0.0) 7 (87.5) 1(12.5)

Necrosis* 0 (0-0) 1(1-1.5)a 2 (2-2)a 0 (0-0)bc <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 8 (100.0) <0.001
Light** 0 (0.0) 6 (75.0) 0 (0.0) 0 (0.0)

Medium** 0 (0-0) 1(1-1) 2(2-2) 2 (2-2.5)

Spinal cord cavitation* 0 (0-0) 1(1-1) 2 (2-2)a 2 (2-2.5)a <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0 (0.0) 7 (87.5) 0 (0.0) 0 (0.0)

Medium** 0 (0.0) 1 (12.5) 8 (100.0) 6 (75.0)

Heavy** 0 (0.0) 0 (0.0) 0 (0.0) 2 (25.0)

Nissl body loss* 0 (0-0) 1(1-1)c 3 (3-3)a 2 (2-2)a <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0 (0.0) 8 (100.0) 0 (0.0) 0 (0.0)

Medium** 0 (0.0) 0 (0.0) 1 (12.5) 7 (87.5)

Heavy** 0 (0.0) 0 (0.0) 7 (87.5) 1(12.5)

Cavitation around the nucleus* 0 (0-0) 1(1-1) 3 (2.5-3)a 2 (2-2.5)a <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0 (0.0) 7 (87.5) 0 (0.0) 0 (0.0)

Medium** 0 (0.0) 1(12.5) 2 (25.0) 6 (75.0)

Heavy** 0 (0.0) 0 (0.0) 6 (75.0) 2 (25.0)

Pyknotic nuclei* 0 (0-0) 1(1-1) 2 (1.5-2)a <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0 (0.0) 7 (87.5) 0 (0.0) 2 (25.0)

Medium** 0 (0.0) 1(12.5) 1(12.5) 5 (62.5)

Heavy** 0 (0.0) 0 (0.0) 7 (87.5) 1(12.5)

Edema* 0 (0-0) 1(1-1)a 3 (2.5-3)a 1(1-1.5)a <0.001
Normal** 13 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) <0.001
Light** 0(0.0) 7 (87.5) 0 (0.0) 6 (75.0)

Medium** 0 (0.0) 1 (12.5) 2 (25.0) 2 (25.0)

Heavy** 0 (0.0) 0 (0.0) 6 (75.0) 0 (0.0)

Data were given as * median (1% quartile - 3" quartile) for continuous variables and n(%),**as frequency (percentage, n(%)) for categorical
variables. a, b, ¢ Significantly different from the control group and AM treated group, IR group respectively.

AM: Annonamuricata, IR: Irradiation.
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Figure 1: Representative photomicrographs of spinal cord sections showing; A) control group (G1) with normal histological featu-
res demonstrating evenly spaced well preserved neurons (H&E, Scale Bar:200um); B-D) Graviola group (G2) with light degene-
ration in the gray matter (H&E, Scale Bar:200 ym, 200pum, 50 ym) White arrow, light neuron swelling, light lost of nissl substance;
black arrow, light repair holes; white asterisk, light inflamatory cell; black diamond, light edema; white triangle, light gliocytes
hyperplasia; black triangle, light picnotic nuclei and light cavitation around the nucleus; CS: Central channel.

N~ 3

Figure 2: Spinal cord tissue morphology in Graviola+ 20GyRT group(G3) A-D) with medium degeneration (H&E,Scale
Bar:100pm,200pm,50um,100pm) White arrow, medium neuron swelling and lost of nissl substance; black arrow, medium repair
holes; white asterisk, medium inflamatory cell; black diamond, light edema; white triangle, medium gliocytes hyperplasia; black
triangle, medium picnotic nuclei and cavitation around the nucleus, CS: Central channel.
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Figure 3: Spinal cord tissue morphology in 20 Gy RT group (G4) A-D) with high degeneration (H&E, ScaleBar: 100pym, 200pm,
200pm, 100pm) White arrow, heavy neuron swelling and lost of nissl substance; black arrow, medium repair holes; black diamond,
heavy edema; white asterisk, medium inflamatory cell; black asterisk, medium necrosis; white triangle, heavy gliocytes hyperplasia;
black triangle, heavy picnotic nuclei and cavitation around the nucleus, CS: Central channel.

Inflammatory cells infiltration and edema were decreased
in AM treated IR group, thus, the use of AM prior to IR may
be effective in reducing inflammation and edema in radi-
ation-induced spinal cord injury. These findings are in ac-
cordance with other studies proving the anti inflammation
properties of AM (17, 18).

In the current study, IR caused neuronal swelling in the spi-
nal cord that was scored as heavy. Cytotoxic edema most
commonly results from energy shortage that refers to the
swelling of brain cells due to the entry of water from the
extracellular space (19). The neuroprotective abilities of AM
(20) lowered the neuron swelling score, preventing cytotox-
ic edema.

In accordance with other studies, IR caused cavitation in
the spinal cord sections (21, 22). In this current study, de-
generation and cavitation were prevented in AM treated rats
to a variable degree compared with untreated rats.

Nissl body loss and pyknosis are also often seen as his-
topathological findings in irradiated spinal cords in exper-
iments with animals and humans (23). Pyknotic nuclei
are impotent morphological criterion for apoptosis. Radia-
tion-induced apoptosis has been reported in Irradiated spi-
nal cord (24), and the number of apoptotic cells in irradiated
group significantly Increased in this current study. In addi-
tion, treatment of rats with AM before IR was determined to

inhibitradiation- induced apoptosis.The healthy group treat-
ed with AM shows a light scoring level of pyknotic nuclei. In
literature, AM leaf extract was proven to induce apoptosis
(10, 25); however, a very low level of spontaneous apop-
tosis observed in the rat spinal cord was considered to be
part of the over all homeostatic process that regulates cell.

Proliferation and controls cell number at acertain level. One
of the limit ations of this study is the absence of biochemical
evidence and immune histochemical apoptosis evaluation.

Okada and Okeda reported in their review paper that white
matter necrosis developed at 15 Gy (26). In accordance
to our study, other similarly-designed studies confirm that
IR caused radiation-induced necrosis (27,28). The pre-ra-
diation administration of AM appears to ameliorate these
changes, as determined by mild histopathological findings
in the AM + IR group. Furthermore, our results showed that
the treatment of rats with AM prior to IR prevented necrotic
damages in the spinal cord compared to the control group.
Blood vessel also can be affected in radiation myelopathy
(26); however, the lack of evaluation of varying degrees of
vascular changes in both white and gray matter is another
limitation of this study. Necros is was also noted in the AM
group that was higher compared to the control. This made
us suspect that AM 300 mg/kg may have a toxic effect in
healthy rats. The use of all parts of the plant is considered
very safe; however, literature studies reported its toxicity
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(29). Further studies are needed to confirm the toxic effect
of AM on the spinal cord of healthy rats.

More investigation in this field is needed to better clarify
the mechanisms of AM in radiation-induced spinal cord in-
jury and its relation to histopathological alterations; howev-
er, data fromour study suggest that pretreatment with 300
mg/kg concentrations of AM leaf extract prior to IR reduced
inflammatory cells infiltration, edema, and neuron swelling,
supporting the proposed AM anti-inflammatory property that
may contribute to neuroprotection. 300 mg/kg was given as
in the study ‘The neuroprotective and anti-inflammatory ef-
fects of Annona muricata (Graviola) on radiation-induced
rat sciatic nerve injury’.

Similarly, we documented that AM had efficient protection
on neural cells from apoptosis or necrosis.

However, further studies are needed to approve the use of
this plant as a protective medicine in humans before and
during IR and further toxicity testing should be conducted to
confirm its safe usage.
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ABSTRACT

Aim: Recent research has underscored the critical importance of Lectin-like oxidized low-density lipoprotein receptor-1 (LOX-1) in the de-
velopment of atherosclerosis, especially in relation to its interaction with high-density lipoprotein (HDL). This study focused on exploring the
role of dysfunctional HDL in binding to LOX-1 in patients with Coronary Artery Disease (CAD) and its potential impact on the progression of
atherosclerosis.
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Material and Methods: This prospective, single-center study, conducted between November 2019 and April 2020, included 21 patients
who underwent multivessel coronary artery bypass grafting (CABG). Endothelial cells, isolated from the collected vessel specimens, were
cultured in EGMTM-2 medium. LOX-1 expression was measured using flow cytometry and immunofluorescence labeling. The intracellular
localization of LOX-1 was analyzed alongside Von Willebrand Factor (vWB) and LDL receptor to elucidate LOX-1’s role in vascular pathology.

Results: The study included 21 patients, of whom 17 (80.9%) were male and 4 (19.04%) were female. A significant positive correlation
was found between HDL levels and LOX-1 expression in all graft types (saphenous vein (SV), r=0.60; radial artery (RA), r=0.48; internal
mammary artery (IMA), r=0.53). HDL accounted for approximately 28% of the variation in LOX-1 expression for IMA (F=7.03; p<0.05), 36%
for SV (F=10.10; p<0.05), and 24% for RA (F=5.64; p<0.05).

Conclusion: The findings suggest that elevated LOX-1 receptor expression may impair high-density lipoprotein (HDL) functionality by
promoting its binding to LOX-1. Monitoring both HDL and LOX-1 levels could enhance the prediction of treatment responses and guide the
selection of suitable therapeutic interventions.

Keywords: Atherosclerosis, coronary artery bypass grafts, cardiovascular disease, lipoprotein
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Amagc: Son yillarda, yapilan arastirmalar, aterosklerozun ilerlemesinde Lektin-benzeri oksitlenmis duisiik yogunluklu lipoprotein reseptér-1'in
(LOX-1) énemini, 6zellikle yliksek yogunluklu lipoprotein ile etkilesimi agisindan vurgulamistir. Bu galismada, koroner arter hastaligi (KAH)
bulunan hastalarda disfonksiyonel ylksek yogunluklu lipoproteinin (HDL) LOX-1'e baglanma rolii ve bunun aterosklerozun ilerlemesine olan
etkileri arastinimistir.

Gerec ve Yontemler: Bu prospektif tek merkezli calismaya Kasim 2019 ile Nisan 2020 tarihleri arasinda ¢cok damar koroner arter baypas
grefti (KABG) uygulanan 21 hasta dahil edildi. Endotel hiicreleri damar érneklerinden izole edildi ve EGMTM-2 ortami kullanilarak kalturlendi.
LOX-1 ekspresyonu, akis sitometrisi ve immuinofloresan etiketleme kullanilarak degerlendirildi. Endotel hiicreleri, Von Willebrand Faktorl
(vWB) ve dislk dansiteli lipoprotein reseptéri ile birlikte LOX-1'in hiicre i¢gi lokalizasyonu agisindan degerlendirilerek, LOX-1'in vaskuler
patolojideki mekanik etkilerine iligkin bilgiler sagland.

Bulgular: Calismamiz, 17'si (%80.9) erkek ve 4'U (%19.04) kadin olmak lzere 21 hastadan olusmaktadir. Tim greft tirlerinden alinan
orneklerde ylksek dansiteli lipoprotein ve LOX-1+ ifadesi arasinda anlamli bir pozitif korelasyon gdzlemledik (Safen Ven, r=0.60; Radial
arter, r=0.48; internal mamarian arter, r=0.53). IMA icin LOX-1+ ifadesindeki varyasyonun yaklasik %28'i (F=7.03; p<0.05), SV icin %36's!
(F=10.10; p<0.05) ve RAicin %24'l (F=5.64; p<0.05) ylksek dansiteli lipoproteine atfedildi.

Sonugc: Bulgularimiz, yuksek LOX-1 reseptér ifadesi olan durumlarda ylksek dansiteli lipoproteinin LOX-1'e baglanarak islevselligini
kaybettigini 6ne surmektedir. ylksek dansiteli lipoprotein ve LOX-1 seviyelerinin izlenmesi, hastalarin tedaviye yanit verme tahminini
artirabilir ve uygun mudahaleleri belirlemeye yardimci olabilir.

Anahtar Sozciikler: Ateroskleroz, koroner arter bypas greftleri, kardiyovaskuler hastalik, lipoprotein
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INTRODUCTION

The World Health Organization (WHO) identifies Cardiovas-
cular Disease (CVD) as the leading cause of death on a
global scale (1). CAD is a clinical syndrome that impairs
coronary blood flow in the myocardium as a result of athero-
sclerotic lesions. Atherosclerosis can be defined as narrow-
ing of the artery due to plaque formation in lipid accumula-
tion within arterial walls (2).

While current medical therapy effectively addresses CAD,
a considerable number of patients necessitate revasculari-
zation. CABG emerges as a potent approach to alleviate or
eradicate angina pectoris symptoms. The long-term success
of bypass surgery is influenced by the type of graft used (sa-
phenous vein, radial artery, or internal mammary artery) and
the advancement of atherosclerosis in the native coronary
vessels. There are many factors related to progression of
atherosclerosis and studies have shown that low HDL lev-
els is one of the most significant risk factor (3, 4). Recent
research indicates that higher HDL levels might be linked to
an increased risk of Coronary Artery Disease (CAD). This
suggests that HDL’s protective role against cardiovascular
events is not solely dependent on its concentration. (5-7).

The American Heart Association (AHA) has advocated for
the enhancement of overall cardiovascular health through
the promotion of seven components of ideal cardiovascular
health. These components include health behaviors such
as abstaining from smoking, engaging in regular exercise,
and maintaining a healthy diet, as well as health factors like
achieving an ideal body mass index, optimal cholesterol
levels, blood pressure control, and blood glucose manage-
ment (8). LOX-1 (Lectin-like oxidized low-density lipopro-
tein receptor-1), a transmembrane protein receptor, plays
a crucial role in the pathogenesis of cardiovascular diseas-
es, including atherosclerosis, endothelial dysfunction, and
thrombosis. It contributes to the formation of foam cells by
macrophages through the uptake of cholesterol esters in
oxidized lipoproteins, thereby promoting the development
of atherosclerotic plaques (9). Several studies emphasize
the crucial role of LOX-1 in atherosclerosis and related dis-
eases. LOX-1 also serves as a receptor for modified HDL,
and its overexpression results in HDL binding, leading to
dysfunction and promoting proatherogenic effects (10).

In this study, we aimed to demonstrate the role of non-func-
tional HDL binding to LOX-1 in the progression of athero-
sclerosis among patients with CAD.

MATERIAL and METHODS

Study Population

The study protocol was approved by the Hacettepe Univer-
sity Ethics Evaluation Committee (GO 18/1134) on May 7,

2019. Written informed consent was obtained from all par-
ticipants and their relatives. This prospective, single-center
study included 21 patients who underwent multivessel
CABG using internal mammary artery (IMA), radial artery
(RA), and saphenous vein (SV) grafts between November
2019 and April 2020. Remaining vessel fragments were
used for specimen analysis. Endothelial cells were marked
with CD31, and LOX-1 expression was evaluated in all cul-
tured cells. Patients who declined, did not undergo CABG
with these grafts, or were under 18 were excluded.

Surgical Procedures and Materials

All patients were operated under general anesthesia, placed
in a supine position and midline split sternotomy was per-
formed. The LIMA, radial artery and greater saphenous vein
were harvested in standard fashion. Each specimen from
the related graft was taken from the most unused distal
portion. The collected materials were isolated from adipose
tissue and foreign matter, then transported to the Histology
and Embryology laboratory in a medium comprising Dul-
becco’s modified Eagle’s medium (DMEM) supplemented
with 1% penicillin-streptomycin.

Cell Culture — Endothelial Cell Isolation

The specimens in the transport medium containing DMEM
+ 1% penicillin-streptomycin were transferred to a petri
dish and rinsed with Dulbecco’s phosphate-buffered sa-
line (DPBS) to eliminate heparin. A portion of the incoming
tissue samples was cryopreserved and stored in liquid ni-
trogen, while the remaining fragments were cut into piec-
es averaging 2x2mm under sterile conditions in a laminar
flow cabinet. These pieces were then placed onto 6-well
and 12-well plates pre-coated with Geltrex (A15696-01,
Thermo Fisher Scientific, Rockford, IL). EGMTM-2 MV Mi-
crovascular Endothelial Cell Growth Medium-2 BulletKitTM
(CC-3202, Lonza, Switzerland), specifically designed for
endothelial cells, was added to the fragments, allowing 3-4
hours for adherence. Subsequently, 1500 yl of EGMTM
-2 medium was dispensed per well into 6-well plates, and
1000 pl per well into 12-well plates. The primary culture was
then incubated at 37°C with 5% CO2, with medium chang-
es occurring at 2-3 day intervals. After 1 week, cells were
observed under a phase contrast microscope, and the tis-
sue pieces were removed from the wells. Culture continued
until the endothelial cells reached 80% confluence. Cells
from the 12-well plates were employed for immunofluores-
cent labeling, while those from the 6-well plates were used
for flow-cytometric evaluations. Trypsin-EDTA was applied
to cells in 6-well plates once they reached 80% confluence,
followed by centrifugation at 1200 rpm for 5 minutes. The
supernatant was then discarded, and the remaining pellet
was resuspended in 1 mL PBS for flow cytometry analysis.
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Flow Cytometry

LOX-1+ expression in cultured endothelial cells was as-
sessed using flow cytometry. Cells were aliquoted at 1x108
cells per ml, followed by the addition of 5 yl LOX-1 PE an-
tibody (Biolegend clone 15C4) and a 30-minute incubation
at +4°C. Post-incubation, cells were washed with PBS, cen-
trifuged, and resuspended in 0.5 ml PBS. Flow cytometry
(Beckman Coulter, Cytoflex USA) was used to count 10,000
cells. Cells were gated by size (Forward Scatter) and granu-
larity (Side Scatter), and fluorescence intensity was analyz-
ed to determine the percentage of LOX-1+ cells, accounting
for non-specific binding with isotype controls.

Immunofluorescent Labelling

Endothelial cells cultured to 80% confluence were labeled
for Von Willebrand Factor (VWB), LDL receptor, and LOX-1
using double immunofluorescence. Cells were fixed, per-
meabilized, and blocked before being incubated with prima-
ry antibodies and secondary antibodies (Alexa Fluor® 594
and Alexa Fluor® 488). Nuclei were stained with DAPI, and
imaging was performed using a fluorescence microscope.

For tissue samples, 7um sections were cut, acetone-fixed,
and labeled with vVWB/LOX-1. After blocking, primary and
secondary antibodies were applied, followed by DAPI stain-
ing. Sections were imaged with a fluorescence microscope.

Statistical Analysis

Data were reported as percentages, numbers, or mean *
SD. Normality was checked with the Shapiro-Wilk test, and
ANOVA was used for normally distributed variables. Pear-
son’s correlation was categorized from weak to very strong,
and beta coefficients were derived via univariate linear re-
gression. Analysis was performed using SPSS version 23.0,
with significance at p < 0.05.

Table 1: Demographic and clinical characteristics of all
patients.

Characteristics Findings (n=21)

65.71+9.63 (45-83)

Age (Years)*

Gender, n (%)
Male 17 (81)
Female 4 (19)

Total Cholesterol (mg/dL) * 157.63+48.95 (95-249)
HDL-c (mg/dL) * 36.38+11.20 (21-69)

LDL-c(mg/dL) * 112.74+36.49 (69-165)
Total Cholesterol /HDL- (ratio) * 4.38+1.36 (2.04-7.20)

Diyabetes, n (%) 10 (47.6)
Hypertension, n (%) 15 (71.4)
Hyperlipidemia, n (%) 13 (61.9)

* Data are shown as means +Standart Deviation (minimum-max-
imum).

RESULTS

The demographic and clinical characteristics of the cases
were demonstrated in Table 1 with details. The study con-
sists of 21 patients, 17 (80.9%) males and 4 (19.04%) fe-
males. The mean age is 65+9. The study consists of 63
vessel grafts in total.

A few adherent cells were observed around the tissue piec-
es on the 5th day after explant culture made from SV, RA
and IMA tissue samples. In the following days, these cells
were observed to be endothelial cells that proliferated and
adhered as a more rounded monolayer.

Although the appearance of endothelial and fibroblast cells
is different under phase contrast microscopy, specific mark-
ers should be used to differentiate cells precisely. For this
reason, CD31 and vWB factor, which are specific for en-
dothelial cells, were used in flow cytometry and immunoflu-
orescence labeling.

The positive immunofluorescent labeling of vVWB/LDL and
vWB/LOX1 was observed in cells grown as monolayer af-
ter explant culture from SV, RA and IMA. Granular labeling
of VWB was observed in the cytoplasm of endothelial cells.
vWB and LDL were positive together in culture cells ob-
tained from the SV, RA and IMA. LOX1 immunoreactivity
was observed punctually in the cytoplasm of endothelial
cells.

In the sections of SV, RA and IMA samples, vVWB/LOX-1
positive endothelial cells were observed on the surface
facing the lumen. LOX1 immunflourescence was also ob-
served on fibroblasts and smooth muscles. LOX1 immun-
reactivity was strong in the samples with high HDL level
and LOX1 immunreactivity was weak to moderate in the
samples of low HDL level (Figure 1).

When comparing participants with Saphenous/radial and
IMA grafts, no significant differences were observed in
CD31+LOX-1+1, LOX-1+, and CD31+ & Low-density lipo-
protein receptor (LDLR)+ measurements (Table 2). Howev-
er, correlation analysis revealed a strong positive correla-
tion between HDL and LOX-1+ in specimens from all types
of grafts (SV, r=0.60; RA, r=0.48; IMA, r=0.53). Additionally,
a strong positive correlation was found between HDL and
CD31+ & LDLR+ in IMA grafts (r=0.683), and a positive cor-
relation between LDL and LOX-1+ in SV grafts (r=0.479)
(Table 3).

Furthermore, a strong positive correlation was observed
between HDL levels and LOX-1+ expression in saphenous
vein (SV) specimens (r=0.600). Univariate linear regression
analysis revealed that approximately 36% of the variation
in LOX-1+ expression in SV specimens could be attributed
to HDL levels (F=10.10; p<0.05). Specifically, a one-unit in-
crease in HDL was associated with a 0.73 increase in LOX-
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1+ expression in SV graft specimens. The corresponding
model to estimate LOX-1+ based on HDL in SV specimens
was YLOX-1+ (SV) = 2.35 + 0.73*X HDL. Similar calcula-
tions were conducted for other graft types.

Table 2: Comparison of the receptor percentage of cells in the
saphenous vein/ radial artery/ internal mammarian artery.

Comparison of the receptor

percentage of cells Findings (n=21) P

CD31+ Saphenous vein  42.76+15.65 (12-69) 0.550
&LOX-1+"  Radial artery 42.10+18.04 (20-86)
IMA 41.10+£12.79 (21-68)
LOX-1+* Saphenous vein  28.71x+13.32 (8-60) 0.123
Radial artery 35.52+18.68 (14-90)
IMA 31.81+15.33 (12-66)
CD31+ &  Saphenous vein 32.90+12.38 (15-63) 0.952
LDLR+"  Radial artery 31.05+12.42 (12-68)

IMA 30.90+11.67 (9-56)

* Data are shown as means +Standart Deviation (minimum-maxi-
mum). P value was obtained from ANOVA test. IMA: Internal mam-
marian artery

A moderate positive correlation was found between HDL lev-
els and LOX-1+ expression in radial artery (RA) specimens
(r=0.488). Univariate linear regression analysis showed
that about 24% of the variance in LOX-1+ in RA specimens
could be accounted for by HDL levels (F=5.64; p<0.05).
Specifically, each unit increase in HDL corresponded to a
0.80 increase in LOX-1+ expression for RA graft specimens.
Therefore, the predictive model for LOX-1+ based on HDL
in RA specimens is YLOX-1+ (RA) = 5.30 + 0.80*X HDL.

Similarly, in internal mammary artery (IMA) specimens, a
moderate positive correlation was noted between HDL and
LOX-1+ (r=0.488). Univariate linear regression analysis
demonstrated that approximately 28% of the variation in
LOX-1+ in IMA specimens was explained by HDL (F=7.03;
p<0.05). A one-unit increase in HDL led to a 0.71 increase
in LOX-1+ for IMA graft specimens, leading to the formula
YLOX-1+ (IMA) = 4.99 + 0.71*X HDL (Table 3).

The long-term effectiveness of coronary artery bypass graft-
ing (CABG) surgery is influenced by the choice of graft ma-
terial and the advancement of atherosclerotic disease in the

@ \‘r\‘ﬁ"

VIWBI/LOX 1/ DAP

VIWB

LOX 1

VWE/LOX 1/ DAPI

Figure 1: LOX-1 expression in the samples with HDL level. A) LOX-1 immunreactivity in the sections of saphenous vein (SV), radi-
al artery (RA) and internal mammarian artery (IMA) of the samples with high HDL level (HDL>40). B) Representative micrographs
showing weak to moderate LOX-1 immunreactivity in the section of SV, RA and IMA of the samples with low HDL level (HDL<40).
vWB in red, LDL receptor in green, LOX-1 in green, DAPI nuclear stain in blue. vWB and LOX-1 positive endothelial cells.
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Table 3: Correlation analysis of clinical parameters of patients with LOX-1+ in saphenous vein, radial artery and internal mammarian

artery.
CD31+&LOX-1+ LOX-1+ CD31+ & LDLR+
Sv Radial IMA SV Radial IMA SV Radial IMA
A r -0.404 -0.111 -0.112 -0.220 -0.112 -0.041 -0.097 -0.086 -0.123
e
9 p 0.070 0.633 0.628 0.339 0.629 0.861 0.675 0.710 0.594
r 0.115 -0.119 0.332 0.439 0.018 0.281 0.192 -0.023 0.355
Total cholesterol
p 0.528 0.626 0.165 0.060 0.943 0.244 0.431 0.925 0.136
HDL r 0.065 0.155 0.414 0.600" 0.488" 0.530° 0.372 0.299 0.683"
c
p 0.785 0.513 0.070 0.005 0.029 0.016 0.106 0.200 0.001
LDL r 0.139 -0.120 0.258 0.479° -0.030 0.343 0.141 -0.025 0.366
c
p 0.560 0.615 0.272 0.032 0.900 0.139 0.554 0.915 0.113
r 0.082 0.043 -0.051 -0.088 -0.161 -0.065 -0.134 0.003 -0.203
Total cholesterol / HDLc
p 0.746 0.866 0.841 0.727 0.524 0.797 0.595 0.989 0.419

** p<0.001 * p< 0.05 r:Pearson corelation coefficent, sd, standard deviation (n=21), SV: Saphenous vein, IMA: Internal mammarian artery

patient’s native coronary arteries. Key risk factors for the
development of atherosclerosis in grafts include smoking,
hypertension, diabetes, high cholesterol levels, and obesi-
ty (11). Regarding long-term patency rates among different
grafts, studies have conclusively shown that using an inter-
nal thoracic artery can enhance life expectancy compared
to other vascular grafts, with long-term patency rates rang-
ing from 10 to 20 years (12).

Despite numerous factors influencing the patency of im-
planted grafts in patients undergoing CABG, some reports
suggest that LOX-1 plays a vital role in atherosclerotic and
related diseases (10). LOX-1 serves as a receptor for mod-
ified HDL, and overexpression of LOX-1 binding to HDL
renders it dysfunctional and imparts proatherogenic prop-
erties. However, in our current study, we couldn’t establish
the superiority of IMA in terms of LOX-1 receptor expres-
sion rates; no significant difference was found between the
grafts (p>0.05), despite IMA demonstrating the highest pa-
tency and lowest atherogenic properties. LOX-1 expression
is highly regulated and significantly upregulated by various
stimuli. Cellular LOX-1 expression is also increased in pa-
tients with risk factors for atherosclerosis, including hyper-
tension, diabetes, hypercholesterolemia, and smoking (10).
Therefore, assessing the response after transplantation is
crucial. We believe that evaluating the percentage of LOX
and LDLR with homogeneous large groups through rand-
omized controlled studies in the future would provide more
insights. Additionally, it’s essential to separate all cell types
in the analyzed cell cultures and isolate each type of cell
separately. In this study, we isolated only endothelial cells.
Particularly in arterial grafts, arteriosclerosis progresses
to some degree, and proliferating smooth muscle cells ex-
press LOX-1 (13). However, analyzing LOX-1 expression in
all cultured cells would likely add further depth to the study.

LOX-1 actively contributes to all stages of atherogenesis
and has been found to be expressed not only in endotheli-
al cells but also in macrophages, vascular smooth muscle
cells, and platelets. With the binding of ox-LDL, formed as a
result of oxidative modification of LDL, to LOX-1, nitric oxide
(NO) catabolism increases, NO secretion decreases due
to weakened endothelial NO synthase activity, leading to
endothelial dysfunction and atherosclerosis (13). Basal ex-
pression of LOX-1 in endothelial cells is limited in vitro, but
it can be rapidly induced by proinflammatory, prooxidative,
and mechanical stimuli (14). Basal expression of LOX-1 is
also low in vivo, but its expression increases with various
pathological conditions, including hypertension, diabetes
mellitus, hyperlipidemia, chronic renal failure (13). Studies
have shown that mice with both LDLR and LOX-1 deletions
exhibit more atherosclerosis than those with isolated LDLR
deletions (15). Furthermore, mice with only LOX-1, only
LDLR, and LDLR/LOX-1 double deletions have been exam-
ined, with mice exhibiting isolated LOX-1 deletion showing
less collagen deposition in atherosclerotic plaque (16). Re-
search has also demonstrated a strong positive correlation
between ox-LDL levels and the severity of acute coronary
syndromes (17).

Recent studies have highlighted the complex relationship
between soluble lectin-like oxidized low-density lipoprotein
receptor-1 (sLOX-1) and CAD (18, 19). Given the inherent
presence of CAD within our study cohort, characterized by
elevated sLOX-1 levels, we opted to explore the correlation
between HDL levels and LOX-1 receptors derived from vas-
cular endothelial cell cultures.

While the mechanism of atherosclerosis and the crucial ef-
fect of LDL and LOX-1 have been clearly elucidated in stud-
ies, the effect of other types of lipoproteins, especially HDL,
and their relationship with LOX-1, remains undefined in the
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literature. Although there is a known inverse correlation be-
tween HDL cholesterol concentration and CAD, recent epi-
demiological studies suggest that very high concentrations
of HDL cholesterol may increase the risk of CAD (5, 7, 20).
Moreover, a randomized controlled study demonstrated that
genetically high plasma HDL concentrations do not reduce
the risk of myocardial infarction (21). Besler et al. reported
the inability of HDL taken from patients with CAD to stimu-
late endothelial NO production, indicating the loss of antia-
therogenic property of HDL (22). This could be explained by
the LOX-1 binding of modified HDL (22). Madsen et al. also
found that in individuals with exceptionally high HDL cho-
lesterol levels, the conformation and functional properties of
HDL particles may be altered, potentially impairing their nor-
mal function and leading to adverse effects. In our study, we
observed a significant positive correlation between HDL lev-
els and the percentage of LOX-1+ receptors in all three graft
cultures, indicating the presence of dysfunctional HDL in
these patients. Similar observations have been reported in
recent large-scale clinical studies, where elevated HDL lev-
els did not reduce the risk of cardiovascular diseases (7, 23-
26). These findings imply that, in patients with CAD, higher
HDL levels may bind to LOX-1, compromising its presumed
antiatherogenic function. As far as we know, this study is
the first to individually demonstrate the correlation between
LOX-1 receptors and HDL in grafts utilized for CABG.

The primary limitation of this study is the absence of com-
parative data, given that all participants were diagnosed
with CAD. Another limitation is that each cell type was not
isolated in cell cultures, and the number of patients was
insufficient to evaluate their sub-parameters.

Our study identified a positive correlation between LOX-1
and HDL levels. This finding indicates that in instances of
elevated LOX-1 receptor expression, HDL, which is usual-
ly considered protective against atherosclerosis, may bind
to LOX-1 and subsequently lose its functional properties.
Therefore, it may not be adequate to assess the risk of
cardiovascular disease solely based on HDL levels. Meas-
uring HDL dysfunction could be more crucial in evaluating
CVD risk. Additionally, it may be possible to demonstrate
the long-term outcomes of graft patency through the LOX-1
receptor.
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GRAFIKSEL OZET

Ruhsal bozuklugu olanlarin suga karismasina yatkinlik olusturan sosyodemografik ve klinik 6zelliklerin belirlenmesi, sugu
onlemeye yonelik calismalara katki saglayacaktir.

1. Katihmeilarin %87,5% fail, %12,5’i magdur

Bireylerin isledigi iddia edilen su¢ nedeniyle
sorumlu tutulabilmesi icin cezai
sorumlulugunun bulunmasi gerekir.

Ancak, bireyin muhakeme yeteneginin tam
olmasi, dikkat veya bellek kaybi yasamamasi,
irade ve harcket serbestligine sahip olmasi,
gergeklestirdigi  fiilin anlam ve sonuglarmni
kavrayabilmesi halinde ceza sorumlulugundan
56z edilebilir.

Psikiyatrik  hastahklarda ilgili siireclerde

i iyle, her hasta icin
ceza sorumluluguna dair ayrmtih
degerlendirme gerektirmedir.

Bu nedenle ¢alismamizda, ceza sorumlulugu
degerlendirilmesi i¢in psikiyatri poliklinigine
yonlendirilen adli olgularin; sosyodemografik
ozellikleri, klinik tamlari, génderilme nedenleri,
degerlendirme sonucundaki kanaatleri ve bu
degiskenlerin  birbirleriyle olan iliskilerinin
degerlendirilmesi amaglanmustir.

Tiirk Ceza Kanunu

kapsaminda degerlendirilmek lizere
gonderilen 18 yas ve iizeri 88 olgu,
retrospektif kayit taramasi yapilarak kesitsel
olarak ele alinmustir.

Sosyodemografik 6zellikler,

Klinik 6yki,

TCK kapsaminda gonderilme nedenleri,
Fail-magdur,

Su¢ ile ilgili ozellikleri tarayan, 18
sorudan olusan veri formu kullanilarak,
hastalara ait veri seti olusturulmustur.

olarak gonderildigi anlasilmgtir.

2. Olgulara konulan tamilar arasinda, sizofreni ve
diger psikotik bozukluklar ilk sirada yer
almaktadir.

3. Yine gonderilen olgular icinde, faillerin yaris1
diizenli tedavi almaz iken, magdurlarin%90°1
diizenli tedavi almaktadir.

4. Cezai ehliyeti olmadigina dair karar verilen
olgularin dortte tigii sizofreni ve diger psikotik
bozukluklar iken, azalmis olanlarda sinir mental
Kapasite, tam olanlarda ise antisosyal kisilik
bozuklugu olanlar ve ruhsal agidan sorun
olmayanlardir.

5. Magdura Kkars islenen en siKk sug tiirii, cinsel
suclardir.

6. Tiim bu bilgiler géz 6niine alindiginda, toplumda
psikiyatrik hastaliklara bagh gelisen suglarin
azaltilmasina yonelik planlamalara ihtiyag
oldugu; buna yonelik galigmalarin yapilmas:
gerektigi disiiniilmektedir.

Puse Bayramoglu E, Demir N. Adli olgular...
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Amac: Calismamizda, psikiyatri poliklinigine adli makamlar tarafindan, ceza hukuku tzere yoénlendirilen adli olgularin; sosyodemografik
Ozellikleri, klinik tanilar, génderiime nedenleri, degerlendirme sonucundaki kanaatleri ve bu degiskenlerin birbirleriyle olan iliskilerinin
degerlendirilmesi amaglanmistir.

Gerec¢ ve Yontemler: Retrospektif kayit taramasi yapilarak yiritilen kesitsel tasarima sahip bu arastirma, 18 yas ve Uzeri olgular ile
ylrGtalmastar. Tark Ceza Kanunu (TCK) kapsaminda degerlendiriimek Gizere génderilenler igin 18 sorudan olusan sosyodemografik veri
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formu kullanilmistir. Form, demografik 6zellikler, klinik 6yki, TCK kapsaminda génderilme nedenleri, fail-magdur ve sug ile ilgili 6zellikleri
icermektedir.

Bulgular: Psikiyatri poliklinigine 1 Ocak 2019 ve 15 Temmuz 2021 tarihleri arasinda basvuran adli olgulardan 88’inin TCK kapsaminda
geldigi gorilmastar. Katilimeilarin %87,5'i fail, %12,5'i magdur olarak génderilmistir; %72,7’sinin erkeklerden olustugu, %76,1’inin 50 yas
alti oldugu, %23,9’unun evli oldugu, %79,6’sinin ilkégretim ve alti dizeyinde egitimi oldugu gérulmustur. Olgulara konulan tanilar arasinda,
sizofreni ve diger psikotik bozukluklar ilk sirada yer almaktadir. Yine génderilen olgular icinde, faillerin yarisi dizenli tedavi almaz iken,
magdurlarin %901 dizenli tedavi almaktadir. Cezai ehliyeti olmadigina dair karar verilen olgularin dértte tcl sizofreni ve diger psikotik
bozukluklar iken, azalmis olanlarda sinir mental kapasite, tam olanlarda ise antisosyal kisilik bozuklugu olanlar ve ruhsal agidan sorun
olmayanlardir. Magdura kars! islenen en sik sug tird, cinsel suclardir.

Sonuc: Bu calismada, ceza kanunu kapsaminda psikiyatrik hastaliklarla su¢ ve magdur iliskisi ele alinmistir. Sonug olarak, suca karisan hasta
grubunun ele alinarak, sucun énlenebilmesi icin gerekli hasta takibi ve tedavi surecinin diizenlenmesi, egitim ve is hayatina kazandirilmasi,
psikososyal hizmetlerle entegre edilmesi gibi sosyolojik faktorlerin gelistirmesi énem arz etmektedir.

Anahtar Sozciikler: Adli psikiyatri, ceza sorumlulugu, Tirk Ceza Kanunu

GRAPHICAL ABSTRACT

Determining the sociodemographic and clinical characteristics that predispose those with mental disorders to involvement in
crime will contribute to studies aimed at preventing crime.

. It was understood that 87.5% of the participants
were sent as perpetrators and 12.5% as yictims.
Among the diagnoses given to the cases,

Turkish Criminal CO de schizophrenia and other psychotic disorders are in

In order for individuals to be held responsible Within the scope of the
for the alleged crime, they must be criminally
liable.

% However, if the individual has full reasoning the first place.
ability, does not suffer from loss of attention or cases age ears and over who were 3. Again, among the cases sent, half of the
bility, d t suffer from I f attenti 88 ged 18 y d h 3. Agai g th half of th,
memory, has freedom of will and movement, sent for evaluation were analyzed cross- perpetrators do not receive regular treatment,
and is able to comprehend the meaning and sectionally by retrospective record review. while 90% of the victims receive regular
consequences of the act he/she has committed, treatment.
criminal responsibility can be mentioned. A data set of patients was created using a 4. Three-quarters of the cases decided to have no
Due to the impairment of the related processcs data form consisting of 18 questions that criminal capacity had schizophrenia and other
in psychiatric illnesses, a detailed assessment of scanned: psyc"(;“c d‘s‘).rdcrb‘h “‘;I"ch ”;OSIC. with rlc]ducmi
criminal responsibility is required for each 5 5 i i mental  capacity had - borderline ~ intellectual
P Y 4 Sociodemographic characteristics, functioning, and those with full capacity had

patient. 5 B
antisocial personality disorder and no mental
problems.

+ Clinical history,

< Therefore, in this study, we aimed to

evaluate the sociodemographic characteristics, + Reasons for being sent under the Turkish 5.The most common type of crime committed
clinical diagnoses, reasons for referral, opinions Penal Code. against the victim is sexual crimes.
at the end of the evaluation and the relationships . 6. Considering all this information, it is thought that
between these variables in forensic cases * Perpetrator-victim, there is a need for planning to reduce crimes that
referred to psychiatry outpatient clinic for . L sychiatric di s in society:
eriminal responsibility evaluation. © and erime-relaied characteristics. e shou b condcted i s divecion.
’ o ) . Puse Bayramoglu E, Demir N. Psychiatric
Medical Journal of Western Black Sea Esra Puse Bayramoglu, Nefise Demir y y
yramogi, Med J West Black Sea. 2024;8(2):185-195.

ABSTRACT

Aim: In our study, we aimed to evaluate the sociodemographic characteristics, clinical diagnoses, reasons for referral, opinions at the end of
the evaluation and the relationships between these variables in forensic cases referred to the psychiatry polyclinic by the judicial authorities
for criminal law.

Material and Methods: This cross-sectional study, which was conducted by retrospective record review, was applied to cases aged 18
years and older. A sociodemographic data form consisting of 18 questions was used for those referred for evaluation under the Turkish
Criminal Code (TCC). The form included demographic characteristics, clinical history, reasons for referral under the Turkish Criminal Code,
perpetrator-victim and offence-related characteristics.

Results: It was observed that 88 of the forensic cases admitted to the psychiatry outpatient clinic between 1 January 2019 and 15 July
2021 came within the scope of the Turkish Criminal Code. Of the participants, 87.5% were referred as perpetrators and 12.5% as victims;
72.7% were male, 76.1% were under the age of 50, 23.9% were married, and 79.6% had primary education or less. Among the diagnoses,
schizophrenia and other psychotic disorders ranked first. Again, while half of the perpetrators do not receive regular treatment, 90% of
the victims receive regular treatment. Three quarters of the cases who were judged to lack criminal capacity had schizophrenia and other
psychotic disorders, while those with diminished mental capacity were those with limited mental capacity and those with full mental capacity
were those with antisocial personality disorder and those with no mental problems. The most common type of crime committed against the
victim is sexual offences.

Conclusion: In this study, the relationship between psychiatric diseases, crime and victim was discussed within the scope of the criminal
law. As a result, it is important to develop sociological factors such as organising the necessary patient follow-up and treatment process,
bringing them into education and business life, integrating them with psychosocial services in order to prevent crime by addressing the
patient group involved in crime.

Keywords: Forensic psychiatry, criminal responsibility, Turkish Criminal Code
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Sug ve ceza kavramlarinin, insanoglunun birbiriyle iligki kur-
dugu ilk andan itibaren var oldugu goérilmektedir. Adli psiki-
yatri alaninda, 6zellikle sucta manevi unsur kavrami 6nem
arz etmektedir; ruhsal hastaliklar, sug isnat yeterliligine etki
edebilmektedir. Bir baska ifade ile failin su¢ sayilan fiili yap-
maya ehliyetinin olmasi ve sugu ve sugun toplum icindeki
sonuglarini anlayabilmesi gereklidir (1).

Bir bireyin igledigi iddia edilen su¢ nedeniyle sorumlu tutu-
labilmesi i¢in cezai sorumlulugunun bulunmasi gerekmekte-
dir. Bu nedenle, ancak, bireyin muhakeme yeteneginin tam
olmasi, dikkat veya bellek kaybi yasamamasi, irade ve ha-
reket serbestligine sahip olmasi, gergeklestirdigi fiilin anlam
ve sonuclarini kavrayabilmesi halinde ceza sorumlulugun-
dan séz edilebilir (2). Ceza sorumlulugu ile yakin iligkide
olan bir diger kavram da bireyin isnat kabiliyetidir; bu nite-
likler, dogru ve yanlisi ayirt etme glicu olmasi, buna bagli
olarak da davranis ve eylemlerine karar ve sekil verebilme
yeteneginin olmasidir (3). Cezai ehliyetin belirlenebilmesi
icin degerlendiriimesi gereken bagliklar, yas (klguklik), sa-
gir-dilsizlik, alkol veya uyusturucu madde kullanimi ve akil
hastaligi varhgidir (4). Bu durumlarin degerlendirmesi ile bi-
reyin isledigi iddia edilen fiil nedeniyle sorumluluguna karar
verilebilir.

Adli psikiyatri klinik pratiginde 6nemli basliklar; kisinin ayirt
etme glicini etkileyebilecek akil hastahgr veya akil zayif-
hgina sahip olup olmadiginin incelenmesi, siddet iceren
eylemleri gerceklestirmelerine yénelik 6nlemlerin alinmasi
ve toplumdaki diger bireyler tarafindan bu kisilere yénelik
su¢ icerikli eylemler gerceklestirilerek magdur edilmesinin
O6nlenmesidir (3,5). Bu agidan adli psikiyatri klinik pratiginde
6nemli ruhsal bozukluklar; sizofreni ve diger psikotik bozuk-
luklar, duygudurum bozukluklari, zeka geriligi, nérobilissel
bozukluklar, alkol ve madde kullanim bozuklugu, kisilik bo-
zukluklar, disosiyatif bozukluklar, dirtd kontrol bozukluklari
ve parafililer olarak siralanabilmektedir (3,5).

Literatiirde, psikotik bozukluklarin adli psikiyatrideki yeri
incelendiginde, sizofreni ve psikotik bozukluk hastalarinin
suca karisma oranlarinin normal topluma gére daha fazla
oldugu; her bes psikoz hastasindan birinin cezai islemle
karsilastigi bildirilmistir. Psikoz ile sug isleme arasindaki ilis-
kinin guic sugun turl ve/veya siddetinden etkilenebilmekte-
dir (6). Her ne kadar siddet suglar 6n plana ciksa da, trafik,
mulkiyet, madde kullanimi, kamu diizeni bozma ve cinsel
suclarla iligkisi de arastirilmaktadir; yapilan metaanalizler-
depsikotik bozukluklarin hemen hemen tim suglarla iligkisi
oldugu gosterilmistir (7). Tedaviye uyumsuzluk, paranoid
alt tip, erkek cinsiyet, dusik sosyoekonomik dlzey, erken
baslangi¢ yasi, 6nceki siddet davranisi, varsani varligi ve
sikligi, alkol-madde bagimlihgi, eslik eden kisilik bozukluk-
lari ve entelektiiel ve biligsel islev bozukluklar suga karisma

acisindan risk faktorleri olarak karsimiza ¢ikmaktadir (8,9).
Ceza sorumlulugunun degerlendirilmesi icin génderilen tim
olgularda ceza sorumlulugu olmadigini karar verilenlerin
oraninin %48,9 ile %53,8 arasinda oldugu ve bu olgularin
buylk bir kismini sizofreni hastalarinin olusturdugu bildiril-
mistir. Sug islemedeki baglica motivasyonlari persekisyon
ve kiskanclik sanrilaridir (10). Hezeyanlari ve varsanilari
dogrultusunda olmayan ve remisyon dénemlerinde islenen
suclarda ise ceza sorumlulugunun azaltilmasi ya da tam ol-
masi seklinde karar verilebilmektedir (10).

Duygudurum bozukluklari adli psikiyatri ile iligkisine bakil-
diginda, bipolar bozukluk tanisi olan hastalarda duygu ve
davraniglardaki bozulmalar, gesitli suclara karisma riskini
artirmaktadir. Manik dénemlerde daha ¢cok mala ve ¢evreye
zarar verme seklinde suglar islendigi, yaralama, tehdit, ha-
karet suclarinin arttigi gérilmektedir (11). Mani déneminin
ilk 10-14 guninde, hastalar engellendiginde ve hastaneye
yatinildiktan sonraki ilk birka¢ giin icinde siddet davranisi
daha fazla gérulmektedir. Bu dénemdeki siddetin genelde
bir hedefi yoktur ve rastgele bir eylem seklindedir (8,12). Bi-
polar bozuklugu olan hastalarda, depresif, psikotik ve manik
semptomlarin siddeti ve sikligi, saldirganhk hikayesi, zayif
tedavi uyumu, sosyal destegin yetersizligi ve alkol ve mad-
de bagimhhgi saldirganlik ile iligkili olan faktérlerdir (13).

Zeka geriligi agisindan bakildiginda, zeka geriligi olan birey-
ler toplumsal alanda sosyal iligkilerin kurulmasinda zorluk
yasamakta, bakim vericilerine ybnelik saldirgan davranig-
lar sergilemekte, bu sebeple yaralanma ve olumsuz ruhsal
sonuclar yasamaktadir (14). Zeka geriligi olan kisilerin ul-
kemizde en sik cinsel suclar ile yargilandiklari, bunu yan-
gin ¢ikarma ve hirsizhgin izledigi gosterilmistir (11). Ceza
sorumlulugunun degerlendirilmesi icin goénderilen agir ve
ileri zeka geriligi olanlarin ceza sorumlulugunun olmadigi;
orta ve hafif zeka geriligi olanlarda ise egitim, sosyokuiltirel
duzey, sugla ilgili motivasyonu gbéz éniinde bulundurularak
degerlendirme yapildigi géralmustir. Sinir mental kapasite-
ye sahip bireylerde siklikla ceza sorumlulugu tam olmakla
birlikte telkine yatkin olmalari halinde ceza sorumlulugunun
azaltilmasi seklinde karar verilebilmektedir (11).

Norobilissel bozukluklara adli psikiyatrik agidan bakildigin-
da, ndrobiligssel bozuklugu olanlar genelde ceza davalarin-
da fail veya magdur olarak karsimiza ¢ikmaktadir. Ancak,
hastada nérobilissel bozukluga bagh olarak ajitasyon ve ag-
resyon varligi s6z konusu ise sug isleme egilimi de gorile-
bilmektedir (15). Sug isleme sikhgi, frontotemporal demans
grubu bozuklukta Alzheimer hastaligina gére daha yutksek
orandadir. Yapilan bir ¢alismada, frontotemporal demans
hastalarinin %37,4’linde, Alzheimer hastalarinin %7,7’sin-
de, primer ilerleyici afazinin semantik varyanti bulunan has-
talarin %27’sinde, Huntington hastalarinin ise %20’sinde
sug isleme davranisi bulundugu belirlenmistir (16).
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Madde kullanim bozukluklari ve adli psikiyatri ile iligkisine
bakildiginda, yapilan bir ¢alismada, Kanada’da 2006 ve
2016 yillar arasinda, siddet iceren suglarin %20'sinin ve
siddet icermeyen suclarin %7'sinin alkole bagli oldugu, tim
siddet iceren suglarin %26'sinin ve siddet icermeyen sucla-
rin %25'inin ise diger tim psikoaktif maddeler ile iligkili ol-
dugu bulunmustur (17). 2015 yilinda Turkiye’de yapilan bir
calisma, alkol/madde kullanimi olanlarda %36,4’Unuln yasal
sorun yasadigini géstermistir (18). Ayrica bu bireyler sosyal
iligkilerinin bozuk olmasi nedeniyle, sorunlarin yénetimin-
de konusarak anlasma, empati ve anlayis gibi davranis ve
araclari kullanmadan impulsif olarak siddete yénelebilmek-
te veya istismar ya da siddet magduru olabilmektedir (19).

Kisilik bozuklugu tanisi alan her bireyde siddet davranisi
veya suga yonelim gérilmemektedir. Clnki kisilik bozuk-
luklari ve siddet arasindaki iliski ok faktorlt ve karmasik bir
yapidadir (19,20). Siddet riski kisilik 6zellikleri ile yakindan
iligkilidir. Ornegin, azalmis diirtii kontrolii ve duygulanim
regllasyonu, madde kétuye kullanimi, antisosyal kisilik bo-
zuklugu olan bireylerde siddet riskini artirmaktadir (20). Bir
meta-analiz ¢alismasinda, kisilik bozuklugu olan bireylerin
su¢ davranis egiliminin normal topluma gére 3 kat arttig
bildirilmistir (20). Siddet riski acisindan tim kisilik bozukluk-
larinin en 6nemlisi, saldirganlik ve sug¢ isleme davraniginin
en sik goruldigu antisosyal kisilik bozuklugudur (19,21). Ki-
silik bozukluklarinda ceza sorumlulugu tamdir. Ancak sizoid,
sizotipal, paranoid kisilik bozukluklarinda psikotik bir yargi-
lama s6z konusu ise ve bu sebeple su¢ islendiyse ceza so-
rumlulugu azalabilmektedir (19).

Dissosiyatif bozukluklar ve adli psikiyatri ile iligkisine bakil-
diginda, dissosiyasyonu degerlendirmede, failin iddialarinin
guvenilirligi irdelenmeli, amnezi ve diger disosiyasyon bul-
gulari dikkatle incelenmelidir. Bazi failler, cezai sorumluluk-
tan kacinmak amaciyla, olay anini hatirlamadiklarini, gegici
hafiza kaybi yasadiklarini beyan ederler (22).

Durtt kontrol bozukluklarinin adli psikiyatri acisindan énemli
olan Ug alt tipi; piromani, aralikh patlayici bozukluk ve klep-
tomanidir (23). Durtisel olarak yangin ¢ikarma hastalig
olarak da bilinen piromani, yangin ¢ikaran suglular arasinda
cok seyrek goérilmektedir. Bununla birlikte, piromaniklerde
genel kabul, ceza sorumlulugunun ortadan kalkmamakla
birlikte, su¢ olarak kabul edilen yangin ¢ikarma eylemi si-
rasinda davraniglarini yénlendirme yetenegi azalmis olan
piromani hastasina ceza indirimi verilmesi ya da cezanin
tamami veya bir kisminin tedavi kurulugsunda gecirilmesi
kararinin verilebilmesi yénindedir (23). Kleptomani birey-
lerin calma dirtulerini bastiramamalari nedeniyle genellikle
ihtiyaclari olmayan degersiz nesneleri ¢calmalarndir. Hirsiz-
lik yapan kisiler siklikla ceza sorumlulugundan kagmak igin
kleptomani olduklarini séylerler. Bu nedenle 6yku detayli
bir sekilde alinmahdir (23). Genel literatir ve olgu sunum-

larinda kleptomani hastalarina davraniglarini yénlendirme
yeteneklerinin énemli derecede azalmis oldugu yéniinde
kararlar verildigi gérilmektedir (24).

Parafili agisindan adli psikiyatri ele alindiginda, parafili bo-
zukluguna sahip olan failin, bu bozuklugun etkisiyle gercek-
lestirmis oldugu eylemde ceza sorumlulugunun hakkinda
karar verilebilmesi failin kusur yetenegi sorgulanmalidir
(25). Parafililerde yargilama kusuru yoktur. Bununla birlikte,
parafilinin derecesini belirleyebilmek icin; parafilinin cinsel
yapidaki orani, suc teskil eden olaydaki parafilinin yagsam
icindeki yogunlugu, parafilinin kisilik yapisina entegrasyonu
ve bireyin parafili dirtilerini kontrol etmede daha énceki be-
cerisi incelenmelidir (25).

Tum bu bilgiler 1s1ginda bu calismada, adli olgularin sos-
yodemografik 6zelliklerinin, klinik tanilarinin, génderilme
nedenlerinin, degerlendirme sonucundaki kanaatlerin ve bu
degiskenlerin birbirleriyle olan iligkilerinin degerlendirilmesi
amagclanmgtir. Boylelikle, adli olgular arasinda ruhsal has-
taligr olanlarin hastalik-su¢ dagilimlari incelenerek toplum
ici tehlikelilik durumunun belirlenmesinin, koruma tedavisi
gibi dnleyici etmenlerin saptanmasiyla suga karisan hasta
sayisinin azaltilmasini saglayan faktérlerin vurgulanmasi
hedeflenmisgtir.

GEREC ve YONTEMLER

Bu calismada, veriler retrospektif dosya taramasi seklin-
de toplanarak kesitsel arastirma tasarimi olusturulmustur.
Arastirma, Karabik Universitesi Egitim ve Arastirma Has-
tanesi Psikiyatri Poliklinigine, 1 Ocak 2019 - 15 Temmuz
2021 tarihleri arasinda adli makamlarca génderilen olgular
ile yurttilmastir. Calisma éncesinde minimum &érneklem
genisligi; uygun 6rnek sayisi bulma esitligi kullanilarak he-
saplanmis ve 88 olarak bulunmustur.

Arastirmanin dahil edilme kriterleri; hastanemiz psikiyatri
polikliniginde degerlendirilen adli vakalardan su¢ veya olay
tarihinde 18 yasindan bulylk olma ve raporu sonuglandiri-
larak haklarinda karar verilmis olmasidir. Hastane bilgi sis-
teminde kayith olan hasta dosyalarinda eksiklerinin oldugu
olgular calisma disinda birakilmistir. Calismada kullanilan
veri toplama formlari arastirmacilar tarafindan olusturul-
mustur. Kullanilan veri toplama formu 18 sorudan olusmak-
ta; olgularin yas, medeni durum, egitim durumu, calisma
durumu gibi demografik 6zelliklerini; psikiyatrik tanilarini,
hastanede yatis ve tedavi 6ykulerini, adli makamlarca gén-
derilme nedenlerini, sug isleyenlerde sugun niteligini, sug
isleme nedenini, sucun kime kars! islendigini, dncesinde ce-
zai ehliyeti olup olmadigini, koruma ve tedavi amacl takip
karar verilip verilmediginin degerlendirildigi sorular/madde-
ler icermektedir.Ceza hukuku kapsaminda génderilen olgu-
lar, “fail” ve “magdur” olarak gruplandiriimistir.
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Calisma éncesinde Karabik Universitesi girisimsel olma-
yan arastirmalar etik kurulundan etik kurul izni icin bagvurul-
mus ve onay! alinmistir (Etik Kurul onay tarihi: 06.08.2021
ve onay numarasi: 2021/625). Arastirmanin planlanmasi,
yurttilmesi ve raporlanmasi dahil tim asamalarinda Hel-
sinki Bildirgesi ve Iyi Klinik Uygulama ilkelerine uygun dav-
raniimistir. Calismanin hicbir asamasinda, herhangi bir kisi,
kurum veya kurulustan maddi yardim alinmamistir.

istatistiksel Analiz

Arastirmanin verileri SPSS versiyon 20 istatistik yazilimi
ile analiz edilmistir. Arastirma kapsaminda, verilerin dagi-
minin normalligi Kolmogorov-Smirnov testi ile degerlen-
dirilmistir. Kategorik degiskenlerin tanimlayici istatistiklerin
gosteriimesinde frekans (sayi, n) ve ylzde (%) degerleri
kullaniimistir. Kategorik degiskenlerin gruplar arasinda kar-
silastirimasinda Pearson Ki-kare ve Fisher’s Exact Test
kullaniimistir. p<0,05 degeri istatistik anlamlilik siniri olarak
kabul edilmigtir.

BULGULAR

Katilimcilarin  sosyodemografik &zelliklerine bakildiginda,
%72,7’sinin erkeklerden olustugu, %76,1’inin 50 yas alti ol-
dugu, %23,9’unun evli oldugu, %79,6’sinin ilkégretim ve alti
dizeyinde egitimi oldugu, %61,4’Gn0n bir iste calistigi ve
%55,7’sinin kirsal alanda yasadigi géralmustir. Tablo 1°de
olgularin sosyodemografik ézellikleri verilmistir.

Tablo 1: Olgularin sosyodemografik 6zellikleri.

Ozellikler* TCK Kapsaminda,

(n=88)
o Kadin 24 (27,3)
Cinsiyet
Erkek 4 (72,7)
30 yas alti 4 (27,3)
Yas 30-49 arasi 3 (48,9)
50 yas ve Uzeri 1(23,9)
. Hi¢ evlenmemisg 47 (53,4)
Medeni — “g 1(23,9)
durum
Bosanmis veya esi 6lmus 0 (22,7)
Egitimi yok 2 (25,0)
o ilkokul 7 (30,7)
ogrenim -~ - okul 1(23,9)
durumu
Lise 9(10,2)
Universite 9 (10 2)
Calisiyor 1(23,9)
Calisma
durumu Calismiyor 54 (61,4)
Emekli 3(14.8)
Ya§ad|g| Kentsel 39 (44 3)
yer Kirsal 49 (55,7)

TCK: Tirk Ceza Kanunu, *Veriler n (%) olarak gosterilmistir.

TCK kapsaminda génderilen 88 olgunun 77’si (%87,5) fail
olarak, 11'i (%12,5) magdur olarak génderilmigtir. Calisma-
ya alinan olgularda en sik konulan Ug tani sirasiyla sizofreni
ve diger psikotik bozukluklar (%35,2), bipolar duygudurum
bozuklugu (%13,6) ve zeka geriligi olmustur. TCK kapsa-
minda katilimcilar fail ve magdur olarak gruplandiginda, ol-
gularin her ikisinde de en sik gorilen tani sizofreni ve diger
psikotik bozukluk olarak saptanmis; gruplar tanilar agisin-
dan istatistiksel olarak benzer bulunmustur (p=0,321). OI-
gularin 39’unun (%44,3) dlzenli tedavi aldig1 gortimastur.

Fail olarak génderilen olgulardan siddet sucu isledigi isnat
edilenlerde en sik konulan ilk G¢ tani sirasiyla sizofreni ve
diger psikotik bozukluklar (%40,0), bipolar duygulanim bo-
zuklugu (%25,7) ve zeka geriligi (%14,3) iken; siddet niteligi
olmayan bir sug isledigi isnat edilenlerde ise en sik sizofreni
ve diger psikotik bozukluk (%31,0), sinir mental kapasite
(%14,3) ve antisosyal kisilik bozuklugudur (%14,3). Tani
alma agisindan gruplar arasindaki fark istatistiksel olarak
anlaml bulunmustur (p=0,041). Tablo 2’de olgularin klinik
tanilar ve dizenli tedavi alma agisindan karsilastirma so-
nuglar gosterilmis; TCK kapsaminda fail olarak génderilen
olgularin sucun niteligine gore tanilari sunulmustur.

Calismaya dahil edilen TCK kapsaminda fail olarak gon-
derilen olgularin 45’i (%58,4) TCK 32. madde kapsaminda
gonderilmisken, 32'si (%41,6) TCK 57. madde kapsaminda
gonderilmistir. Degerlendirme amagcli génderilen kisilerde
gbrulen islenen suclar su sekilde siralanmistir; tehdit/haka-
ret (n=21), yaralama (n=27), hirsizlik (n=13), cinsel suclar
(n=5), askerlikte izin tecavlzu/firar (n=3), mala zarar verme
(n=2), kisiyi hurriyetinden yoksun birakma (n=2), hakumli
ve tutuklunun kagmasi (n=1), ormandan aga¢ kesme (n=1),
ibadethane ve mezarliklara zarar verme (n=1), kasten
adam 06ldirme (n=1). Sugun maddi konusu, en sik insana
karsl (%72,7) oldugu goértlmustir. TCK kapsaminda fail
olarak génderilen olgularin su¢ dagilimi ve sugun 6zelligi
Tablo 3’te gdsterilmigtir.

Fail olarak gdnderilen olgularin suc¢ isleme motivasyonla-
rina bakildiginda (n=77), sanri veya varsani nedeniyle 22
su¢, maddi veya manevi ¢ikar amacli 26, bir olay sonrasi re-
aktif 29 sucgun iglendigi gérulmustir. Fail olarak génderilen
olgularda su¢ isleme motivasyonu sanri veya varsani olan-
larin blylk cogunlugu (%95,5) sizofreni ve diger psikotik
bozukluklar tanisina sahip iken, maddi ve manevi ¢ikar elde
etme amaciyla sug isleyenlerde antisosyal kisilik bozuklugu
(%26,9) ve bir olay sonrasi reaktif olarak sug isleyenlerde
ise bipolar duygulanim bozuklugudur (%27,6). Sug isleme
motivasyonuna gére olgularin tanilar arasindaki fark ista-
tistiksel olarak anlamhdir (p<0,001).

Calismaya alinan TCK 32. madde kapsaminda fail olarak
gdnderilen olgularin (n=45) 12’sinde (%26,7) cezai ehli-
yeti yok, 5’inde (%11,1) cezai ehliyeti azalmis ve 28’inde
(%62,2) cezai ehliyeti tam kararina vanimistir. Gruplar ara-
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Tablo 2: TCK kapsaminda fail ve magdur olarak génderilen olgularin klinik ézellikleri; siddet sugu agisindan dagilimlari.

Gonderilme Nedeni P degeri  Sucun Niteligi (n=77)
Ozellikler* Fail  Magdur TCK Fail, Siddet Siddet o seri
(n=77) (n=11) (n=77) Sugu Sucu Degil 9
izofreni ve Diger Psikotik
gozukluklar 9 27 (35,1) 4(36,4) 31(35,2) 14 (40,0) 13 (31,0)
Bipolar Duygulanim Bozuklugu 12 (15,6) 0(0,0) 12 (13,6) 9 (25,7) 3(7,1)
Depresif Bozukluklar 1(1,3) 0 (0,0) 1(1,1) 0 (0,0) 1(2,4)
Anksiyete Bozukluklari 4(52) 0(0,00 4(45) 1(2,9) 3(7,1)
OKB 1(1,3) 0 (0,0) 1(1,1) 1(2,9) 0 (0,0)
Tani Sinir Mental Kapasite 8(10,4) 1(9,1) 9(10,2) 0,321 2(5,7) 6 (14,3) 0.0412
Zeka Geriligi 8(10,4) 3(27,3) 11 (12,5) 5(14,3) 3(7,1)
Hafif Bilissel Yetmezlik 00,00 1(,1) 1(1,1) 0 0
Antisosyal Kisilik Bozuklugu 7(9,1) 0 (0,0) 7 (8,0) 1(2,9) 6(14,3)
Kleptomani 1(1,3) 0 (0,0) 1(1,1) 0 (0,0) 1(2,4)
Organik Duygudurum Bozuklugu 1 (1,3) 0 (0,0) 1(1,1) 1(2,9) 0 (0,0)
Akil Hastaligi veya Zayifigi Yok~ 7(9,1) 2(18,2) 9(10,2) 1(2,9) 6 (14,3)
Tedavi Dazenli Tedavi Aliyor 38 (49,4) 1(9,1) 39 (44,3) e
durumu  Diizenli Tedavi Almiyor 39 (50,6) 10(90,9) 49 (55,7)

TCK: Turk Ceza Kanunu, 2Fisher’sExact Test kullaniimistir. *Veriler n (%) olarak gosterilmistir.

Tablo 3: TCK kapsaminda fail olarak génderilen olgularda
sucun 6zellikleri.

Ozellikler Sz’n":”f?')“"

F?ilin TSJK 3?. Madde kapsaminda 45 (58.,4)

génde- goénderilmig

rilme

nedeni ;gn}ii:;{m'\?;dde . 32 (41.,6)
Tehdit/Hakaret 21 (27,3)
Yaralama 27 (35,1)
Hirsizlik 13 (16,9)
Cinsel Suglar 5 (6,5)

) Askerlikte izin Tecaviizi/Firar 3(3,9)

Is§ulznen Mala Zarar Verme 2(2,6)
Kisiyi Hurriyetinden Yoksun Birakma 2(2,6)
HUkUmld ve Tutuklunun Kagmasi 1(1,3)
Ormandan Aga¢ Kesme 1(1,3)
ibadethane ve Mezarliklara Zarar Verme 1 (1,3)
Kasten Adam Oldirme 1(1,3)
insana karsi 56 (72,7)

Sugur? Malvarligina karsi 16 (20,8)

maddi

KONnuSu Devlete karsi 4 (5,2)
Diger 1(1,3)

Siddet Siddet sugu 35 (45,5)

varligi Siddet sucu degil 42 (54,5)

Toplam 77

TCK: Tirk Ceza Kanunu, *Veriler n (%) olarak gosterilmistir.

sinda anlamli fark oldugu gérilmustur (p<0,001). Tablo 4’te
TCK 32. madde kapsaminda fail olarak génderilen olgula-
rin cezai ehliyet durumlarina ve sug isleme motivasyonuna
gobre tanilar sunulmustur.

Calismaya alinan TCK 32. madde kapsaminda fail olarak
gbnderilen olgularin cezai ehliyeti olmayanlarda en sik igle-
nen su¢ tehdit veya hakaret (%75,0), cezai ehliyeti azalmis
olanlarda cinsel suglar (%40,0), cezai ehliyeti tam olanlarda
tehdit veya hakaret (%25,0) ve hirsizlik (%25,0) suglari iken,
gruplar arasinda istatistiksel olarak anlamli bir farklilhk yok-
tur (p=0.114).Buna karsin, TCK 32. madde kapsaminda fail
olarak génderilen olgularin cezai ehliyeti olmayanlarda en
sik gorulen sug¢ isleme motivasyonu sanri veya varsanilar
(%66,7) iken, cezai ehliyeti azalmis olanlar ve tam olanlar-
da ise maddi ve manevi ¢ikar saglamadir (sirasiyla, %60,0
ve %60,7). Gruplar arasindaki bu fark istatistiksel olarak an-
lamlidir (p<0,001) (Tablo 5).

TCK kapsaminda magdur olarak génderilen olgularin 6zel-
liklerine bakildiginda; toplam 11 kisi degerlendiriimeye alin-
mi$ olup, 7 kiginin cinsel sug, 3 kiginin yaralama ve 1 kisinin
dolandiricihga maruz kaldigr gérilmastir. 4 hastanin sizof-
reni veya psikotik bozukluk, 1 hasta Sinir mental kapasite, 3
hasta zeka geriligi, 1 hasta hafif bilissel yetmezlik tanisi ol-
dugu gérilmus; 2 kiside akil hastaligi veya zayifigi saptan-
mamigtir. Magdura kargi islenen sug tir(, magdurun sucu
anlama kapasitesi agisindan degerlendirilmesi, gdnderilen
olgularin kendilerine karsi iglenen sug turtine goére tanilari
Tablo 6'da gosterilmigtir.
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Tablo 4: TCK kapsaminda fail olarak génderilen olgularin su¢ isleme motivasyonu ve ceza ehliyeti durumlarina gére tanilari.

Suc isleme Motivasyonu (n=77)

Cezai Ehliyeti (n=45)

Sug¢ i§ler_ne r_notivasyonu Ve  gann veya Maddi ve Bir Olay I':’ _ li‘ .
ceza ehliyeti durumlarina Manevi Sonrasi Degeri Yok Azalmig Tam  Dederi
gore tanilarn* Varsani Cikar Amaci  Reaktif
izofreni ve Diger Psikotik

Sozukluklar 9 21 (95,5) 2(7,7) 4 (13,8) 9 (75,0) 1 (20,0) 1(3,6)

Bipolar Duygulanim Bozuklugu 1(4,5) 3 (11,5) 8 (27,6) 2(16,7) 0(0,0) 1(3,6)

Depresif Bozukluklar 0 (0,0) 0 (0,0) 1(3,4) 0 (0,0) 0 (0,0) 1(3,6)
Anksiyete Bozukluklari 0 (0,0) 1(3,8) 3(10,3) 0 (0,0) 0 (0,0) 4 (14,3)

= OKB 0 (0,0) 1(3,8) 0(0,0) 0(0,0) 0(0,0) 1(3,6)

& Sinir Mental Kapasite 0(0,0) 4(154)  4(138) 0005000 2400 5(17,9 <000T°
Zeka Geriligi 0 (0,0) 3(11,5) 5(17,2) 1(8,3) 1 (20,0 0(0,0)
Antisosyal Kisilik Bozuklugu 0 (0,0) 7 (26,9) 0(0,0) 0(0,0) 0(0,0) 7 (25,0)
Kleptomani 0 (0,0) 1(3,8) 0(0,0) 0(0,0) 1 (20,0) 0(0,0)

Organik Duygudurum Bozuklugu 0 (0,0) 1(3,8) 0 (0,0) 0 (0,0) 0 (0,0) 1(3,6)
Akil Hastaligi veya Zayifligi Yok 0 (0,0) 3 (11,5) 4 (13,8) 0(0,0) 0(0,0) 7 (25,0)
Toplam 22 (28,5) 26 (33,8) 29 (37,7) 12(26,7) 5(11,1) 28(62,2)

aFisher’s Exact Test kullaniimistir. *Veriler n (%) olarak gosterilmistir.

Tablo 5: TCK 32. madde kapsaminda fail olarak génderilen olgularin cezai ehliyet durumlarina gére isledikleri suclar ve sug isleme
motivasyonu.

Cezai Ehliyeti (n=45) P
Cezai ehliyet durumlarina gore isledikleri suclar ve suc¢ isleme motivasyonu* Yok Azalmis Tam Degeri
Tehdit veya hakaret 9 (75,0) 1(20,0) 7 (25)
Hirsizlik 2(16,7) 0 (0,0) 7 (25)
Yaralama 0(0,0) 0 (0,0) 5(17,8)
Kasten adam éldirme 0 (0,0) 0 (0,0) 1(3,6)
. Mala zarar verme 0 (0,0) 0 (0,0) 1(3,6)
Islenen Suc¢ : 0.1142
Cinsel suglar 0(0,0) 2 (40,00 3(10,8)
Kisiyi hurriyetinden yoksun birakma 1(8,3) 1(20,0) 0 (0,0)
Askerlikte izin tecaviizl veya firar 0(0,0) 0 (0,0) 3(10,8)
HUkdml ve tutuklunun kagmasi 0(0,0) 0 (0,0) 1(3,6)
Ormandan agag kesme 0(0,0) 1(20,0) 0 (0,0)
Sanri veya varsani 8 (66,7) 1(20,0) 0 (0,0)
Sug isleme Motivasyonu Maddi ve manevi ¢ikar saglama 1(8,3) 3(60,0) 17(60,7) <0.001°
Bir olay sonrasi reaktif 3 (25,0) 1(20,0) 11(39,3)

aFisher’s Exact Test kullaniimistir.*Veriler n (%) olarak gdésterilmistir.

Tablo 6: TCK kapsaminda magdur olarak génderilen olgularin kendilerine karsi islenen sug tlrline gére tanilar.

Magdura Karsi islenen Sug (n=11)

P Degeri

islenen sug tiiriine gére tanilar* Yaralama Cinsel suclar Dolandiricilik
Sizofreni ve Diger Psikotik Bozukluklar 0 (0,0) 3 (42,9) 1(100,0)
Sinir Mental Kapasite 0 (0,0) 1(14,3) 0 (0,0)
Tani Zeka Geriligi 1(33,3) 2 (28,6) 0 (0,0) 0.7182
Hafif Bilissel Yetmezlik 1(33,3) 0 (0,0) 0(0,0)
Akil Hastaligi veya Zayiflig1 Yok 1(33,3) 1(14,3) 0 (0,0)
Toplam 3 (63,6) 7 (27,3) 1(9,1) 11
eFisher’s Exact Test kullaniimistir. *Veriler n (%) olarak gosterilmistir.
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TARTISMA

Literatirde, adli psikiyatrik degerlendirme icin génderilen
tim kigilerin degerlendirildigi sinirli sayida ¢alisma yer al-
maktadir (26,27). Calismamizda; adli makamlar tarafindan
ceza hukuku kapsaminda degerlendiriimek Gzere yonlendi-
rilen ve raporu tamamlanan 88 adli olgu retrospektif olarak
degerlendirilmigtir.

Katilimcilar yas ortalamasi ve yas grup dagihmlari agisin-
dan literatur incelendiginde, bir calisma olgularin %58,1’inin
34-65 yas araliginda oldugunu géstermis (28); Turkcan ve
arkadaslari ise olgularin yas ortalamasini 32 olarak be-
lirtmiglerdir (29). Baska bir ¢alisma, TCK kapsaminda fail
olarak gonderilenlerin blylk bir bdéliminin daha gencg
grupta oldugunu, énemli bir kisminin 20-39 yas arasindaki
kisilerden olustugunu géstermistir (30). Calismamizda TCK
kapsaminda génderilenlerin %76,2’si 50 yas altinda oldugu
saptanmustir. ilk atak psikozdaki hastalarin énemli bir kis-
minin tedaviye basvurmadan &énce siddet eylemi gercek-
lestirdigi gOsterilmistir (31). Gonderilen kisilerin istatistiksel
acidan anlamli olarak daha geng grupta oldugu gosterilmis
ve literatirde genc bireylerin daha fazla siddet eyleminde
bulundugu bilgisini destekler niteliktedir (32,33).

Olgulara egitim dlzeyi agisindan bakildiginda, Ulkemiz-
de yapilan bir calismada olgularin %54,45’inin ilkokul ve
%42,93'Unun orta 6gretim mezunu oldugu bildirilmistir (28).
Verilerimiz literatir ile uyumlu egitim duzeyinin distk oldu-
gunu gostermektedir. Egitim dizeyi arttikca hem Kisilerin
toplum icerisinde yer edinme oranlari ve bireysel/toplumsal
faaliyetleri artmakta, hem de calisma sartlari ve gelir du-
zeyleri olumlu yénde etkilenmektedir (34). Egitime daha ¢ok
destek verilmesinin sug¢ oranlarini azaltmak konusunda yar-
dimci olabilecegi dusunulmektedir.

Adli psikiyatrik vaka calismalarinda kisilerin sosyokulttrel
6zellikleri ile herhangi bir iste calisip calismadiklari énemli
bir belirtec olarak arastiriimaktadir. Literatirde, ceza ehli-
yeti degerlendirilmesi icin génderilenlerinde ¢alismayanla-
rin oranlari, % 29.2 (35) - %50 arasinda degismektedir (29).
Calismamizda ise ¢alisan oranin dusuk oldugu, literatir ile
de benzer oldugu gérilmustir. Ruhsal veya zihinsel bo-
zuklugu olanlarda issizlik oranlarinin ylUksek oldugu yapi-
lan calismalarda bildiriimektedir (36). Ruhsal veya zihinsel
bozuklugu olanlarin is hayatina kazandiriimasi dolayisi ile
ekonomik 6zgurliklerinin kazandiriimasini amaglayan ulu-
sal projelerin bu kisilerin sug ile iligkilerinin azalmasina katki
saglayacagi distinulmektedir.

Literattrde, adli psikiyatri birimlerine yénlendirilen kisilerin
tanilari incelendiginde en sik saptanan klinik tanilarin kisilik
bozukluklari, sizofreni ve diger psikotik bozukluklar, madde
kullanim bozukluklari ve duygu durum bozukluklulari oldu-
gu rapor edilmistir (37). Kalenderoglu ve ark. tarafindan ya-
pilan bir calismada ceza hukuku kapsaminda génderilenler-

de en sik koyulan tanilar sizofreni (%31,1), madde kotlye
kullanimi (%15,6) ve zeka geriligi (%11,1) (38); Cdpoglu ve
ark.nin calismasinda ise sizofreni, bipolar bozukluk ve zeka
geriligi olmustur (39). Polat ve Hocaoglu tarafindan yapilan
calismada siddet icerikli suclari isleyen hastalarda sizof-
reni (%37,5) ve duygu durum bozukluklari (%21,8) en sik
saptanan klinik tanilar olarak bildirilmistir (28). Calismamiz
kapsaminda degerlendirilen kisilerde en sik saptanan klinik
tanilar; sizofreni ve diger psikotik bozukluklar zeka gerili-
gi ve bipolar duygulanim bozukluklari olarak saptanmigtir.
Calismamizda literatiirdekine benzer sekilde sizofreni ve
bipolar bozukluk basta olmak lzere psikiyatrik hastalarda
saldirgan davranis gosterme ve sug¢ igleme davraniginin
gorulebildigini desteklemektedir. Bu agidan, sizofreni ve
bipolar bozukluk gibi psikiyatrik hastaliklarda olusabilecek
suc icerikli davraniglarin azaltiimasina yénelik tedavi plan-
lamalarina ihtiya¢ duyulmaktadir. Ek olarak, olasi saglk hiz-
metine ulagsma ve tedavi devaminin saglanmasina yénelik
sorunlar gbzden gecirilmelidir.

Calismamiz, Ulkemizde yapilan diger calismalarda oldugu
gibi, kisilik bozuklugu tanisi alan kisi oranlarinin diger Ulke-
lerden daha dusuk oldugunu géstermektedir. Kalenderoglu
ve ark. faillerde kisilik bozuklugu tanisi saptamamis, Co-
poglu ve ark. ise ¢alismaya dahil edilen kisilerin %10,8’inde
kisilik bozuklugu oldugunu bildirmistir (38,39).Kisilik bozuk-
luklari daha fazla davranim sorunlari gosteren tirde has-
taliklar oldugundan suca karisma daha fazla olmakta, akil
hastaligi veya zayifhigi olusturmamasi nedeniyle de ceza
sorumluluklarinin tam oldugu goérulmektedir. Ayrica, kisilik
bozuklugu ektanisinin akil hastaligi veya zayifligi bulunan
kisilerde suga karisma davranisini artirabilecegi, bu duru-
mun yeterince degerlendiriimemesinin sonuglar Uzerinde
etkili olabilecegi, bu bireylerin kisilik 6zelliklerinin de deger-
lendirildigi ek arastirmalara ihtiya¢ duyuldugu disiniimek-
tedir.

Dinyada oldugu gibi tlkemizde de alkol ve diger madde
kullanim oranlar ve bagimhlklari artmaktadir (40). Kalen-
deroglu ve ark. tarafindan yapilan calismada ceza hukuku
kapsaminda gdnderilenlerin yaklasik %25’inde madde ba-
gimhgi tespit edilmistir (38). Calismamizda alkol ve diger
madde bagimlilik oraninin %4,1 gibi disik oranda saptan-
masinin ¢alismay! yurattugumuiz bélgenin sosyokdlturel ve
ekonomik yapisi ile iligkili olabilecegi distinulmustur. Ayrica
alkol madde bagimlisi bireylerin bilgilendirme ve farkindali-
ginin artiriimasi, tedaviye yénlendirilmesinin ve psikososyal
destek saglanmasinin bu kisilerin sug ile iligkilerinin azaltil-
masinda rol alacagi disunulmustur.

Literatlire baktigimizda sizofreni hastalarinda toplum ge-
neli ile karsilastirildiginda sug¢ isleme oraninin 3 kat arttigi,
siddet sucu oraninin ise 7,2 kat arttigi gésterilmigtir (41).
Ulkemizde yapilan bir galismada da sizofreni hastalarinin
%49’unda hafif veya ciddi siddet sugu isledigi, %13’Unde ci-
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nayet sucgu isledigi tespit edilmistir (42). Bizim calismamiz-
da fail olarak génderilenlerde en sik islenen suclar yaralama
(%35,1), tehdit/hakaret (%27,3) ve hirsizlik (%16,9) olarak
saptanmistir. Bu suglarin %45,5’inin siddet icerikli suclar
oldugu géralmustir. Calismamizda faillerde siddet suglar
isleyenler ile siddet sugu islemeyenlerin klinik tanilarinin is-
tatistiksel anlamh olarak farkh oldugu gérilmus; siddet sucu
isleyenlerde en sik tani sizofreni ve diger psikotik bozukluk
olarak saptanmistir. Hastalarin tani ve tedavi suregclerinin
etkin bir sekilde yurutilmesi su¢ oranlarinin azaltiimasi agi-
sindan énem arz etmektedir.

Literatir olgularin su¢ isleme motivasyonlari agisindan in-
celendiginde, sizofreni ve diger psikotik bozukluklarda sanri
veya varsanilar, bipolar duygulanim bozuklugu olanlarda
gerceklesen herhangi bir olay sonrasi tepki gésterme sug
ile iligkili faktorler olarak bildiriimektedir (43). Calismamiz-
da da sizofreni ve diger psikotik bozukluklarda sanri veya
varsanilar %95,5 ile en sik su¢ isleme motivasyon nedeni
olarak saptanmis, bipolar duygulanim bozuklugu olanlarda
ise bir olay sonra reaktif olarak sug isleme orani %27,6 ola-
rak bulunmustur. Calisma verilerimizin literatir ile uyumiu
oldugu gorilmustir. Bu kapsamda bu kigilerin tani, tedavi
ve takip suregclerinin etkin sekilde uygulanmasinin ve sosyal
yasama adaptasyonlarinin saglanmasinin; Kisilere, aileleri-
ne ve topluma dogrudan katkisi olacagi; bu kisilerin sug ile
iligkili durumlarinin azaltilabilecegi dustinulmustar.

Literatlr ceza sorumlulugu acgisindan incelendiginde Ulke-
mizde yapilan calismalarda adli psikiyatrik degerlendirme
yapilan tim olgularda ceza sorumlulugu olmadigini ka-
rar verilenlerin oraninin %48,9 ile %53,8 arasinda oldugu
gorilmustir (29,39). Fazel ve Grann tarafindan ydrutilen
calismada ceza sorumlulugu olmadigina karar verilenlerde
en sik saptanan tanilar sizofreni, diger psikotik bozukluk-
lar, madde kullanim bozuklugu, depresyon ve anksiyete
bozukluklari olarak rapor edilmistir (44). Calismamizda
TCK 32. madde kapsaminda gonderilen 45 kisiden 12 ki-
sinin (%26,7) cezai ehliyeti olmadigina karar verilmis; bu
grubu sizofreni ve diger psikotik bozukluklar (9 kisi), bipolar
duygulanim bozuklugu-mani déneminde (2 kisi) olanlarin
olusturdugu gérilmustir. Calismamizdan elde edilen bu
verilerde yukarida ifade ettigimiz sizofreni, bipolar duygu-
lanim bozuklugu ve diger psikotik bozukluklari olanlarin re-
habilitasyonlarinin énemi ortaya cikmaktadir. Calismamiz-
da ceza sorumlulugu tam olan grupta ilk sirada antisosyal
kisilik bozuklugu ve saglkh bireylerin yer aldigi, bunu sinir
mental kapasite ve anksiyete bozukluklarinin takip ettigi,
sizofreni tanisi olan 1 olgunun ve bipolar bozukluk olan 1
olgunun ceza sorumlulugunun tam olduguna karar verildigi
gosterilmistir. Bu noktada ceza sorumlulugu agisindan ka-
rar verilirken Kiginin psikiyatrik tanisinin olmasindan ziyade,
su¢ tarihinde hastaligin su¢ olusumundaki etkisinin, kiginin
muhakeme yetisindeki bozulmanin ve sug¢ islemedeki moti-
vasyonunun degerlendiriimesinin 6nem arz etmektedir.

Literatirde ruhsal hastaligi olan magdurlara karsi islenen
suclarla ilgili bir calisma bulunmamakla birlikte bizim ca-
lismamizda, TCK kapsaminda magdur olarak génderilen
olgularda cinsel suglar ve yaralama suclari; vaka olarak
sizofreni ve diger psikotik bozukluklar ile sinir mental kapa-
site veya zeka geriligi 6n plana ¢ikmaktadir. Kendini ruhsal
olarak koruyamayan ve sugu anlama kapasitesi olmayan
bireylere karsi islenen suclarda hastanin koruma altina
alinmasina yoénelik yapilan yasal dizenlemelerin énemli
olacag! dusunulmektedir.

Calismamizda en 6nemli kisithlik, retrospektif ve dosya ta-
ramasi seklinde tasarlandigindan, incelenen vaka sayisinin
azhgidir; ek olarak bazi dosyadaki bilgi eksikleri nedeniyle
calismadan cikarilan kisi sayisi kayit altina alinamamigtir.
Hastalarin tedavi altinda olup olmadiklari yénindeki bilgi
eksikligi kisithlik olarak karsimiza ¢ikmaktadir. Yeni galis-
malarin ayrintil klinik bilgileri de icermesi ve prospektif ola-
rak planlanmasi énem arz etmektedir.

Calismamiz; bitincil bir bakis acisi sunmasi, TCK kapsa-
minda gdnderilen bireylerin sosyodemografik dzellikleri ve
farkliliklar ortaya koymasi nedeniyle literatire degerli kat-
kilar sunmaktadir. Ayrica, adli psikiyatri alaninda gérev ya-
pacak hekimlere TCK kapsaminda fail veya magdur olarak
gonderilen olgularda, demografik ¢zellikler, alkol-madde
kullanimi, sug ile ilgili 6zellikler, alinan kararlar ve klinik tani
arasindaki iliskinin degerlendiriimesinde yol gdésterici ola-
bilecegi distintimiistiir. Orneklem sayisinin artiriimasinin
ve arastirmanin ¢ok merkezli yapiimasinin bu konuda bilgi
edinmek icin yararli olacagi distunulmektedir.

Buradan yola cikarak, calismamiz benzeri aragtirmalarin
sonuglari ile adli psikiyatrik degerlendirmede bilirkisilik mis-
yonu olan psikiyatristlerin hasta degerlendirmesine yardim-
ci olacaktir. Boylelikle, olgularin dogru sekilde degerlendiril-
mesi ve dogru kararlarin verilmesi ile hem hastalarin korun-
masi ve tedavi edilmesine hem de toplumun korunmasina
yardimci olunacaktir. Ayrica ruhsal bozuklugu olanlarin
suca karismasina yatkinlik olusturan sosyodemografik ve
klinik 6zelliklerin belirlenmesi, sucu dnlemeye yénelik gelis-
tirilen ulusal projelere katki saglayacaktir.
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Radiological imaging plays an important role in both diagnosis and determining
the treatment approach in Amyand’s hernia, a rare disease
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ABSTRACT

Amyand's hernia is defined as the presence of the appendix vermiformis (inflamed or non-inflamed) within the inguinal hernia sac. It is seen
in approximately 1% of inguinal hernia cases. This extremely rare condition is often diagnosed conventionally, at surgery. However, with the
increasing use of computed tomography (CT) and ultrasonography (US) examinations, preoperative diagnosis is also possible. The treat-
ment approach varies depending on whether the appendix inside the hernia sac is inflamed or not. For this reason, imaging examinations
are of great importance in making a diagnosis and directing treatment. As a result of imaging examinations in an elderly patient in our clinic,
colon, small intestine segments, omentum and appendix were detected in the right inguinal canal. Since the appendix was also located within
the hernia sac, the case was called Amyand's hernia. In this article, we wanted to draw attention to Amyand's hernia in general and the place
of radiological examination in diagnosis and treatment of this disease.
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GRAFIKSEL OZET
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kusma sikayetleri
bulunan yash bir

inguinal herni kesesi
icerisinde izlenen

Konservatif tedavi
sekline yonelten bazi
kritik noktalar

Nadir bir hastalik olan Amyand hernisinde; hem tanida hem de tedavi
yaklasimini belirlemede radyolojik goriintiileme o6nemli bir rol almaktadir.
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Amyand hernisi appendiks vermiformisin (inflame veya non- inflame) inguinal herni kesesi icerisinde bulunmasi olarak tanimlanir. inguinal
herni olgularinin yaklasik %1’ inde gérulur. Bu son derece nadir gorilen durum siklikla geleneksel olarak, ameliyatta teshis edilir. Ancak
giderek artan oranda bilgisayarli tomografi (BT) ve ultrasonografi (US) tetkiklerinin kullanimiyla birlikte ameliyat 6ncesi teshis de mumkunddr.
Herni kesesi icerisindeki appendiksin inflame olup olmamasina goére tedavi yaklasimi degismektedir. Bu sebeple tani koymada ve tedaviyi
yonlendirmede gériintileme tetkikleri buyik éneme sahiptir. Klinigimizde yagh bir hastada goérintileme tetkikleri sonucunda sag inguinal
kanal icerisinde kolon, ince bagirsak segmentleri, omentum ve apandiks tespit edildi. Apandiks de fitik kesesi icerisinde bulundugundan olgu
Amyand hernisi olarak adlandirildi. Bu yazimizda genel olarak Amyand hernisine ve bu hastalikta radyolojik incelemenin tani ve tedavideki

yerine dikkat cekmek istedik.

Anahtar Sézciikler: Appendiks vermiformis, Amyand hernisi, inguinal herni, bilgisayarl tomografi, ultrasonografi

INTRODUCTION

A hernia is defined as the protrusion of any organ or tis-
sue from its anatomical position through the abdominal wall,
fascia, or any connective tissue. Inguinal hernia is the most
prevalent type among hernias. It generally presents to a
clinic with a bulge in the groin region. The omentum, small
intestine, or bladder can be found within the inguinal hernia
sac. Occasionaly, herniation of appendix vermiformis can
also be seen (1,2). Amyand’s hernia is defined as the pres-
ence of the appendix vermiformis within the inguinal hernia
sac, whether inflamed or not (3-5). “Claudius Amyand, sur-
geon to King Il George who first discovered a perforated
appendix vermiformis within the hernia sac and named the
disease with his own name” (6,7). Amyand hernia is an un-
common type of hernia with an incidence of %0.5 — 1 (8,9).
It is mostly seen on the right, but if the high mobility of cae-
cum is present, it can be seen on the left (10). Diagnosis
of Amyand’s hernia preoperatively is challenging. Imaging
modalities such as computed tomography (CT) and ultra-
sonography (US) helpful but the laparoscopy still remains
they gold standart in they ultimate diagnosis. Treatment

options depend on patient’s condition but routinely appen-
dectomy is preffered. Application of routine appendectomy
is still debatable. In this investigation, we report a rare case
of Amyand’s hernia in an elderly patient in which appendec-
tomy is not preffered.

CASE REPORT

A 91-year-old male patient presented to our hospital’s
emergency department with symptoms of decreased appe-
tite, nausea, and vomiting. He stated that his complaints
lasted for 2 days. The patient was referred from an exter-
nal center with suspicion of acute appendicitis and hernia.
There was no abdominal pain upon admission. Gas and
stool discharge was also present. On physical examina-
tion, the abdomen is comfortable; There was no defense,
rebounding or precision. Bowel sounds were hyperactive.
At the same time, spontaneously reducing umbilical hernia
and reducible right-sided inguinal hernia were detected in
the physical examination. Rectal examination revealed nor-
mal stool smear. There was a significant widespread tem-
perature increase, swelling, hyperemia and diameter differ-
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ence in the left leg compared to the right. There was edema
in the pretibial and dorsum of the foot. Other system exam-
inations were normal. It was discovered that he had been
suffering from chronic heart failure, coronary artery disease,
diabetes mellitus and hypertension for many years. He had
a previous surgical history of coronary artery bypass graft
operation. In laboratory evaluation, white blood cell count
was: 24 K/Ul, CRP: 74 mg/l. Other biochemical parame-
ters were at normal values. US and CT were performed as
imaging examinations. As a result of these examinations,

bowel loops and omentum herniated through a 32 mm wide
fascial defect at the umbilicus level were observed. At the
same time, the colon, small bowel loops and omentum her-
niated from the right inguinal region were observed. It was
seen in the appendix hernia sac. No findings consistent
with appendicitis were observed (Figures 1-4). The patient
was consulted at the general surgery and infectious dis-
ease clinics at our institution. Considering that the patient’s
complaints on the left leg were in favor of cellulitis, it was
decided to take a blood culture, start appropriate antibiotic

Figure 1: Axial CT image shows enlarged right inguinal canal
and appendix beginning to herniate into the canal (Arrow).

Figure 2: Axial CT image shows enlarged right inguinal canal
and inguinal herniation (Arrow).

Figure 3: Sagittal reformat of the CT scan shows the herniated
appendix as hyperdense tissue in the anterior abdominal wall
suggesting Amyand’s hernia (Arrow).

Figure 4: Coronal reformat of the CT scan shows the herniated

appendix into the inguinal canal (Arrow).
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therapy, and check the infectious diseases outpatient clinic.
Surgical intervention was not considered for the patient due
to umbilical hernia and Amyand’s hernia. No pathological
condition was encountered during follow-up and control ex-
aminations.

DISCUSSION

The appendix can be found in different anatomical regions.
The primary reasons for this are the different location of the
cecum or malrotations that develop during intestinal rota-
tion during the embryological period. When the cecum is
large in size, the appendix may extend into the pelvis and
become displaced (11).

While the appendix may be within the hernia sac, there are
also cases showing that the appendix is within the scrotum
and left inguinal hernia sac. Reasons for it being left-sided
include situs inversus, mobile cecum, and intestinal malro-
tation (10).

With the discovery of a perforated appendix within the
hernia sac by Claudius Amyand in 1735; The presence of
the appendix within the inguinal hernia sac is defined as
Amyand’s hernia (6,7). The herniated appendix may remain
normal, that is, non-inflamed. When there are factors that
may cause inflammation, the blood supply to the appen-
dix may be impaired and acute appendicitis may develop.
These reasons include adhesions formed in chronic hernias
and increased intra-abdominal pressure (8,9). Amyand’s
hernia is more common in men, but female patients with
Amyand’s hernia are postmenopausal and usually have a
femoral hernia (12). The presence of a normal appendix
in the inguinal hernia sac accounts for %1 of all external
hernias (8,9). The occurrence of inflamed and/or perforated
appendicitis concomitant with incarcerated inguinal hernia
is extremely rare, accounting for approximately 0.13% of
all acute appendicitis cases (13). In this case we presented,
there was a non-inflamed appendix within the right-sided
inguinal hernia sac.

Diagnosing Amyand’s hernia preoperatively is still challeng-
ing. Diagnosis is often made intraoperatively. However, US
or CT can be helpful to show the appendix inside the hernia
sac (14,15). “Luchs et al. reported two cases of incarcerat-
ed Amyand’s hernia, which they diagnosed preoperatively
with CT” (14). In addition, “Weber argued that Amyand’s
hernia could be diagnosed preoperatively” (16).

In the differential diagnosis of Amyand’s hernia, one may
encounter “incarcerated or strangulated inguinal hernia, in-
guinal lymphadenitis, testicular torsion, acute epididymitis,
acute hydrocele, and focal panniculitis” (8). At this juncture,
imaging methods are crucial for achieving an accurate diag-
nosis. To confirm the presence of Amyand’s hernia, sagittal
and coronal reformat CT images are valuable for visualizing

the appendix, a blind-ended tubular structure that enters the
inguinal canal. Signs of inflammation of the appendix on CT
include an increase in lumen diameter, fluid collection, con-
tamination of periapendicular fatty tissue, and cecal thick-
ening. “US may also reveal the presence of a blunt-ended,
non-compressible ring within the inguinal hernial sac; In-
flammation is suspected if there is a dilated appendix lumen
(lumen diameter> 7.2 mm), increased vascularity of the wall,
and tenderness during compression” (17,18).

Since Amyand’s hernia is an uncommon clinical condition,
there is a scarcity of studies in the literature involving large
series. For this reason, there is no universally agreed-upon
treatment protocol. Treatment approaches vary based on
the condition of the appendix within the hernial sac. If the
appendix in the sac is inflamed or perforated, appendecto-
my is performed. However, if a non-inflamed appendix is
detected, whether appendectomy should be performed or
not is a matter of debate due to the risk of infection in rou-
tine hernia repairs. The risk of infection that may develop
is unknown. It is not preferred to perform appendectomy
prophylactically in the elderly patient group. The causes for
this have been shown to be prolonged surgery time, other
accompanying diseases, and the low probability of appendi-
citis in this age group. It has been documented that appen-
dicitis may be provoked due to manipulation of the normal
appendix within the hernia sac (6,15). While Lasonof and
Basson argue that if the appendix is normal, appendectomy
can only be performed in young patients and that the appen-
dix vermiformis should be reduced without performing ap-
pendectomy; Ofili stated that he performed appendectomy
on 11 patients with Amyand’s hernia. He reported that he
did not encounter complications such as wound infection or
recurrent hernia, and advocated that appendectomy should
be performed in all Amyand hernias (19,20). In our case,
the decision was made not to perform surgical treatment
because a non-inflamed appendix was found in the inguinal
hernia sac in an elderly patient. Amyand’s hernia; Since it
is rare, not enough studies have been done on it and there
is still no clear and accepted approach to its treatment. At
this point, we aimed to conduce to the literature with our
case, where a generally accepted treatment approach was
applied and positive results were obtained.

In conclusion, Amyand’s hernia is an uncommon variety of
inguinal hernia that is more prevalent, particularly among
the elderly.The rarity of this condition complicates the initial
clinical diagnosis. Radiological examinations performed at
this stage are the only way to visualize the appendix with-
in the herniated inguinal canal. Additionally, the treatment
plan varies depending on whether the appendix is inflamed
or not. For all these reasons, imaging methods are very
useful in Amyand’s hernia cases; It provides guidance in
terms of diagnosis and treatment approach.
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GRAPHICAL ABSTRACT

Tracheobronchomalacia, a rare complication of radiotherapy (RT), should be considered
in an advanced lung cancer patient whose respiratory symptoms exacerbate following RT.

In patients with advanced-stage

lung cancer who experience

worsening dyspnea and cough

following palliative RT,

tracheobronchomalacia should

also be taken into account. Thus,

L 60 GyRT
4 in 30 fractions

the patients may be managed

with appropriate treatment

earlier.
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ABSTRACT

Background: Tracheobronchomalacia (TBM) is the collapse of the trachea and bronchi, which leads to respiratory symptoms and compli-
cations, often on forced expiration. Radiotherapy (RT) is a rare cause of adult TBM. TBM developing after RT may worsen clinical findings
in lung cancer patients. We intended to emphasize the rare potential damage of RT to tracheobronchial tree and review TBM caused by RT
through this first case in the literature.
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Case report: An 83-year-old male patient was referred to our pulmonology center to diagnose a lung mass detected on the thoracic com-
puted tomography (CT) performed in an external hospital. TBM and a vegetating tumor was observed on bronchoscopy. Biopsy from the
tumor was reported as a squamous cell carcinoma. The patient’s dyspnea and cough had worsened two months after palliative RT. In the
last thoracic CT scan, it was observed that the tracheal collapse two years ago had progressed. Inhaler bronchodilator and symptomatic
treatment were initiated, and the patient was taken under intermittent outpatient clinic follow-up.

Conclusion: In patients with advanced-stage lung cancer who experience worsening dyspnea and cough following palliative RT, TBM
should also be taken into account. Thus, the patients may be managed with appropriate treatment earlier.

Keywords: Tracheomalacia, bronchomalacia, radiotherapy, bronchoscopy, computed tomography

GRAFIKSEL OZET

Radyoterapinin (RT) nadir bir komplikasyonu olan trakeobronkomalazi, RT sonrasi
solunum semptomlari siddetlenen ileri akciger kanseri hastalarinda disundlmelidir.

Palyatif RT'yi takiben dispnesi

ve 6ksurigl artan ileri evre

akciger kanserli hastalarda

trakeobronkomalazi de dikkate

alinmalidir. Boylece hastalar

@ 30 fraksiyonda
60 Gy lik doz R

uygun tedavi ile daha erken

tedavi edilebilir.
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Girig: Trakeobronkomalazi (TBM), siklikla zorlu ekspirasyon sirasinda solunum semptomlarina ve komplikasyonlara yol acan trakea
ve bronglarin kollapsidir. Radyoterapi (RT) erigskin TBM'nin nadir bir nedenidir. RT sonrasi gelisen TBM, akciger kanseri hastalarinda
klinik bulgulari kétulestirebilmektedir. Literatiirdeki bu ilk olgu Gzerinden RT'nin trakeobronsiyal agacta nadir gérilen potansiyel hasarini
vurgulamayi ve RT'nin neden oldugu TBM'yi gézden gecirmeyi amagladik.

Olgu sunumu: 83 yasinda erkek hasta, dis hastanede cekilen toraks bilgisayarli tomografisinde (BT) saptanan akciger kitle tanisinin
konulmasi amacli géguls hastaliklari merkezimize yénlendirildi. Bronkoskopide TBM ve vejetan timér gérildi. Timérden alinan biyopsiler
skuamdz hucreli karsinom olarak rapor edildi. Hastanin dispnesi ve 6ksurugu palyatif RT'den iki ay sonra siddetlendi. Son toraks
tomografisinde iki yil dnceki trakeal kollapsin ilerlemis oldugu gériildi. inhaler bronkodilatér ve semptomatik tedavisi baglanan hasta, aralikli
poliklinik takibine alindi.

Sonug: Palyatif RT'yi takiben dispnesi ve 6ksuriigl artan ileri evre akciger kanserli hastalarda TBM de dikkate alinmalidir. Béylece hastalar
uygun tedavi ile daha erken tedavi edilebilir.

Anahtar Sozciikler: Trakeomalazi, bronkomalazi, radyoterapi, bronkoskopi, bilgisayarli tomografi

Changes in the morphology of the bronchi and/or central
trachea are characteristic of TBM. The regular C-shape of
the trachea and bronchi that appeared on cross-sectional

INTRODUCTION

The weakness of any structure in the human anatomy is

expressed by the term “malacia.” Tracheobronchomalacia
(TBM) is defined as tracheobronchial collapse brought on
by the hypotonia of myoelastic fibers and loss of structural
integrity of the tracheobronchial cartilage (1).

imaging or bronchoscopy is displaced by narrowing to the
anteroposterior dimension of the trachea and/or bronchi
with concurrent widening of the lateral dimension or ex-
pansion of the airway. With either tidal breathing or forceful
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exhalation, this shape change results in a crescent-shaped
trachea, referred to as a “frown” (2-4). This disorder leads to
immoderate airway narrowing that is induced by increased
mediastinal pressure by forced expiration, cough, and Val-
salva (5).

TBM may be misdiagnosed with chronic diseases such as
chronic obstructive pulmonary disease (COPD) and asth-
ma, which have common symptoms such as cough, dysp-
nea, and recurrent infections. The pulmonary function test
is a diagnostic and severity metric for COPD and asthma
but not for TBM. Because patients with TBM have standard
flow loops frequently (6).

TBM is categorized into two types: congenital and acquired
etiologically. Most adult TBMs are of the acquired type. Ra-
diotherapy (RT) may develop TBM by causing cartilage
damage and airway collapse rarely (7). Herein, an ad-
vanced lung cancer case with progressed TBM secondary
to RT is presented in the literature for the first time.

CASE REPORT

An 83-year-old male patient had dyspnea, wheezing, bark-
ing cough, and right chest pain on admission to our pul-
monology outpatient clinic two months after completing RT
lasting for one month. When the patient’s complaints were
questioned in detail, he stated that exertion dyspnea oc-
curred three weeks after, and dyspnea at rest occurred two
months after receiving RT. Sixty-pocket-year smoker pa-
tient was using acetylsalicylate for coronary arterial disease
(CAD) and dexamethasone for localized enteritis. He was
operated on for a sigmoid colon tumor in 2014.

Bilateral hypermetabolic lung masses had been detected
on the positron emission computed tomography (PET-CT)
performed in a cardiology outpatient clinic where he had

applied for CAD 2 years ago. However, the masses could
not be examined due to the neglect of the patient during the
pandemic period. He had presented to an external center
for the right arm pain lasting for three months. The PET-
CT ordered to examine the previous lung masses revealed
bilateral hypermetabolic lung masses, the largest of which
was 5 cm in the upper lobe of the right lung (RUL) (Figure
1A), and skeletal metastases (Figure 1B). The patient had
undergone the transthoracic fine needle aspiration biopsy
from the nodule in the left lower lobe, and the histopathol-
ogy of the sample was non-diagnostic. The patient had ap-
plied 60 Gy RT in 30 fractions. Two months after comple-
tion of palliative RT, the patient was admitted to an external
emergency department for the exacerbation of dyspnea
and barking cough and was referred to our reference center
for chest diseases and lung cancer for a histopathological
diagnosis and further evaluation upon worsening of symp-
toms. The patient demonstrated respiratory physical exam-
ination with rhonchi on auscultation and tachypnea. The
saturation of O, was 95%, and the pulse/min was 134. The
lab was in the standard range (Table 1). Paralytic left vocal
cord, tracheomalacia (Figure 2A, Figure 2B), bronchoma-
lacia, and a yellowish vegetating tumor obliterating the
posterior segment of the RUL were observed (Figure 2C)
on fiberoptic bronchoscopy. Histopathology of the biopsies
from the tumor was reported as a squamous cell carcinoma.
The tracheal collapse was observed at approximately 50%.
Previous computed tomography (CT) scans were checked
for the etiology of TBM. The mildly collapsed distal trache-
al lumen was detected on the thoracic CT scan two years
ago (Figure 3A). In contrast, the CT scan in the emergency
department, where he presented with exacerbation of dysp-
nea, revealed a progressed collapse in the distal tracheal
lumen (Figure 3B). The patient was recommended to quit

Figure 1: A) A 5-cm mass
(signed with red arrow) and
1.5-cm nodule (signed with blue
arrow) in the posterior segment
of the right upper lobe of lung,
B) A 5-cm mass (signed with
pink arrow) in the right upper
lobe of lung and metastatic
lung nodules (signed with blue
arrows) and multiple skeletal
metastases (signed with red
arrows).
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Table 1: Laboratory results of the patient on admission to the
outpatient clinic

Patient Standard

values values
Fasting blood glucose (mg/dl) 96 74-109
Urea (mg/dl) 35 10-50
Creatinine (mg/dl) 1.23 0.6-1.2
AST (U/L) 12 <40
ALT (U/L) 9 <41
Total protein (g/L) 73 66-87
Albumin (g/L) 44.3 35-52
Sodium (mmol/L) 138 136-145
Calcium (mg/dl) 10 8.6-10.6
CRP (mg/L) 8 <5
Sedimentation (mm/saat) 138 136-145
WBC (10e3/ul) 8.33 4-10
Hemoglobin (g/dl) 14.3 11-16
Hematocrit (%) 431 37-54
PLT (10e3/ul) 250 150-450
Lymphocyte (10e3/ul) 2.27 0.8-4

AST: Aspartate transaminase, ALT: Alanine transaminase, CRP:
C-reactive protein, WBC: White blood cell, PLT: Platelet

smoking, and antitussives and inhaler bronchodilator treat-
ment were initiated. Afterward, the patient was advised to
have an intermittent follow-up from our pulmonology outpa-
tient clinic, and he was referred to an oncology outpatient
clinic.

An extreme increase in tracheal compliance, defined as tra-
cheomalacia, makes the airway more vulnerable to dynam-
ic and/or static collapse. Tracheomalacia, which may be lo-
calized or diffuse, is termed TBM with the involvement of the
mainstem bronchi. TBM can progress and cause significant
morbidity and infrequent mortality. A study demonstrated
that 59.5% of patients were alive and 38% were suffering
from lung disease in a follow-up period of 5.2 years (1).

Airway malacia may occur due to congenital causes that
predispose to the collapse of airway cartilage or due to
acquired malformations. Adult TBM is frequent in smokers,
middle-aged, and older men (2) and is found incidentally
in 1% of patients undergoing bronchoscopy for any indica-
tion (8). The main symptoms are dyspnea, cough, sputum
production, and rarely hemoptysis due to narrowing of the
airways (9). The demographic features and clinical findings

Figure 2: A) Tracheal image in inspiration. B) Tracheal image in expiration showing the collapse of the posterior membrane by
approximately 50% leading to symptomatic large airway obstruction (signed with blue arrow). C) Fiberoptic bronchoscopy image of
bronchomalacia and a vegetative tumor obliterating right upper lobe entrance (signed with red arrow).

Figure 3: A) A mild collapse

in the distal tracheal lumen on
the thoracic CT scan performed
2 years ago (signed with red
arrow). B) Progressed collapse
in the distal tracheal lumen

on the thoracic CT scan taken
after radiotherapy (signed with
red arrow).
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of this case were in line with the literature. We consider that
the smoking of the 60-pocket/year current smoker patient
caused the development of his pre-existing TBM.

TBM is among the rare complications caused by RT, such
as bronchial stenosis, mediastinal fibrosis, and associated
recurrent laryngeal nerve injury (10,11). Edematous thick-
ening and softening of the tracheal mucosa and obscuration
of the tracheal cartilages were observed in a postmortem
TBM case similar to this patient. Histopathologically, selec-
tive destruction of the cartilage with Ki-67 stainability from
the trachea to the segmental bronchi with inflammatory in-
filtrations of predominant T lymphocytes (UCHL 1-positive)
and activated macrophages (CD68-positive with marked
HLA class Il antigen) and replacement by collagen fibers
through the affected lesion were examined. Every tissue
was intact, even the membranous part, with the exception
of the cartilage in the airway. Other than the airway, the car-
tilage of the organs remained unaltered (7). COPD repre-
sents the leading etiology for adult TBM (12). A significant
fraction of patients suffering from severe emphysema ex-
hibit some degree of central airway malacia. The tracheal
wall weakening could be a result of recurrent lung damage
from cigarettes, which causes emphysema, or it could just
be an extension of the airways’ peripheral hypermobility
(13). The other etiological factors for adult TBM include
post-intubation, post-pneumonectomy, chest trauma, post-
lung transplantation, post-tracheostomy, relapsing poly-
chondritis, causes of tracheal compression (goiter, larynx
tumor, abscesses, an aortic aneurysm, cysts), undiagnosed
vascular rings in children, and severe scoliosis (2,14). We
eliminated these factors and considered that the present
patient’s TBM progressed due to the palliative RT and long-
term smoking contributed to this progression.

The gold standard for confirming the diagnosis, severity, and
extent of TBM is dynamic bronchoscopy (15). TBM is diag-
nosed by dynamic bronchoscopy when a reduction of 50%
in airway diameter is observed on expiration (16). Real-time
visualization of the airways and narrowing is provided by
this intervention, and up to 97% of patients have demon-
strated concordance between dynamic bronchoscopy and
dynamic CT imaging (17). Approximately 50% narrowing
of the tracheal and central bronchial lumen was seen on
expiration by bronchoscopic evaluation of the patient. Fur-
thermore, the lumen of the trachea, with a mild collapse on
the CT scan two years ago, was observed to progress on
the CT scan taken after RT.

A fiberoptic bronchoscope should be preferred over
large-lumen bronchoscopes that may damage the airways
to examine airway collapse. In particular, the middle and
distal of the trachea and the proximal of the mainstem bron-
chi should be evaluated. Patients should be instructed to

inspire deeply and expire quickly. The tracheobronchial
tree should also be examined on standard tidal respiration.
Then, the degree of present collapse can be assessed us-
ing images and measurements (18).

To determine the degree of the tracheobronchial collapse,
CT scans have been employed. In a previous study (19),
the degree of decrease in cross-sectional area (CSA) that
would cause symptoms has been detected via end-inspir-
atory — end-expiratory CT scan. Aquino et al. have proved
that the likelihood of tracheomalacia is 89—100% if a pa-
tient has a higher than 18% change in CSA in the proxi-
mal trachea and a higher than 28% change in CSA in the
middle trachea between inspiration and end-expiration. The
diagnosis of tracheomalacia can be ruled out at the rate of
95-100% if the change in CSAis less.

Although there are some suggestions for the management
of TBM, there is still no guideline. Smoking cessation is an
essential supportive treatment as it improves respiratory
functional parameters, including obstruction parameters
and symptoms, in a short time (20). Patients with clinical
findings should be treated. Once many quality metrics
(dyspnea, functional status, performance status, and qual-
ity of life ratings) have been assessed, medical interven-
tions and noninvasive positive pressure ventilation should
be the primary therapies. Interventional bronchoscopy
is performed if symptoms persist. It provides malacic air-
way stenting, the control of complications associated with
stents (obstruction, plugging, migrating granuloma), and
thermo-ablative therapeutics (electrocautery, argon-plasma
coagulation, radio-frequency ablation, laser ablation) (21).
Severe patients may be offered a stent trial to see if surgi-
cal repair of the obstruction is a feasible option if primary
therapies are unable to alleviate significant symptoms. A
tracheobronchoplasty may be recommended as the last
resort for treatment if the stent trial improves the patient’s
symptoms and they are judged fit for surgery (15).

The most important limitation was the collection of the pa-
tient’s data from the hospital’s electronic registration system
retrospectively. Since the patient received RT at a previous
external center and the follow-up doctor did not request an
imaging scan before the procedure, the retrospective imag-
ings were scanned, and the last CT scan taken two years
ago was compared with the post-radiotherapy CT scan.

In conclusion, TBM should also be considered in the eti-
ology of exacerbated dyspnea and cough in patients with
advanced lung cancer after palliative RT. Fiberoptic bron-
choscopy and thoracic CT scans are practical tools to di-
agnose TBM. However, the worsening in the patient’s clin-
ical findings, such as dyspnea and cough two months after
palliative RT and diagnostic bronchoscopy and thoracic CT
findings, confirmed that TBM was progressing.
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GRAFIKSEL OZET

AMN olgularinda, timérin senkron olabilecegdi géz 6ntinde tutulmalidir.

Bu serideki gozlemlere
ilgili makalede diger gore, otuz bes olgudan
tiimorler ile birlikte Bu durumu literatiir be§i_nde (%14,2)
gozlenen apendiks esliginde gpe_pdlks disinda da
miisin6z neoplazmlarini degerlendirmeyi tiimor bulunmaktadir.
(AMN) sayisinin amagladik. Apendiks digindaki
c¢oklugu dikkat tiimorler, metastaz veya
cekicidir. senkron tiimorler de
olabilir.
Bati Karadeniz Tip Dergisi Hatice Ceren Sayar, Haldun Umudum f?/ﬁtHéfég("éued:rgoga‘zgfzi?;g;?ébyed
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iigili makalede diger tiimérler ile birlikte gézlenen apendiks miisinéz neoplazmlarini (AMN) sayisinin goklugu dikkat gekicidir. Bu durumu
literatur esliginde degerlendirmeyi amacladik. Makalede retrospektif olarak AMN’leri gdzden gegirmislerdir. Bu serideki gbzlemlere gore,
otuzbes olgudan besinde (%14,2) apendiks disinda da timér bulunmaktadir. Bunlarin ¢l over, ikisi ise mide kaynakl timdrlerdir.
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GRAPHICAL ABSTRACT

In cases of AMN, possibility of synchronous tumor should be considered.

In this article, the
authors reviewed the
mucinous neoplasms of
the appendix
retrospectively.

It was aimed to evaluate
this situation in the
light of the literature.

According to the
observations in this
series, five out of thirty-
five cases (14.2%) had
tumors other than the
appendix. The tumors
beyond apendix, can
either be metastasis or
synchronous tumors of
other organs.

Medical Journal of Western Black Sea
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Sayar HC, Umudum H. Editor's Letter...
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ABSTRACT

In this article, the authors reviewed the mucinous neoplasms of the appendix retrospectively. According to the observations in this series,
five out of thirty-five cases (14.2%) had tumors other than the appendix. Three of them are ovarian tumors and two are stomach-based
tumors. The large number of AMNs observed in association with other tumors is remarkable. We aimed to evaluate this situation with the

help of literature.

Keywords: Appendiceal mucinous neoplasia, appendix, mucinous tumours

Bati Karadeniz Tip dergisinde yayinlanan “Apendiks Musi-
ndz Neoplazi Hastalarinda Klinik Deneyimimiz” isimli maka-
leyi ilgiyle okuduk. Bu calismada arastirmacilar, apendiks
musinéz neoplazmlarinin klinikopatolojik 6zelliklerini retros-
pektif olarak gdzden gecirmislerdir (1).

Makalede ayri bir tablo halinde veriimemesine karsin, ya-
zarlar Ug¢ olguda over, iki olguda da mide karsinomu bulun-
dugunu ifade etmislerdir.

Senkron tumoér olarak izlenen AMN sayisinin bu ¢alisma-
daki yUksekligi dikkat ¢ekicidir. Yazarlarin gézledigi bu du-
rumu literatlr egliginde degerlendirmenin uygun olacagi
dusincesindeyiz.

Makaledeki 3. tabloda, bazi olgularin patoloji sonuglari ve-
rilmistir. Bu tablodaki verilere ve makaledeki bilgilere gore
timor marker yuksekligi gdsteren over timorli G¢ hasta
AMN ile birliktelik gbstermektedir. Bu tipteki olgularin 6zel-
likle psédomiksoma peritonei ile birlikte olduklarinda, AMN
metastazi olarak kabul edilmesi gerektigini gdsteren yayin-
lar mevcuttur (2,3). Olgularin psédomiksoma peritonei du-
rumu tabloda mevcut degildir. Byle bir durum varsa, ma-
kaledeki senkron timér oranini 2/35 olarak (%5,7) olarak
degerlendirmek de mimkin olabilir. Bu orani da literatire
gore yUksek olarak degerlendiriyoruz.

Guncel literatirde, AMN’nin senkron olarak bildiren rapor
sayis| birkac adet ile sinirhdir. Bu serilerde de kolorektal
kanserlerin %4 kadarinda géruldigu bildirilmektedir (4).
Bizim ulasabildigimiz iki makalede bu oranlar sirasiyla %
0,3 ve %4'’tlr (5,6). Bazi olgu raporlarini inceleyecek olur-
sak, Raje ve ark. 82 yasinda kadin hastada, endometrioid
adenokarsinoma eslik eden, psddomiksoma peritonei ve
appendikste Dusuk Dereceli Musindz Neoplazi (DDMN)
birlikteligini bildirmistir (6). Suh ve ark. pelvik kitle bulgulari
ile opere edilen 72 yaginda kadin hastada psddomiksoma
peritoneinin eslik ettigi Borderline Miisinéz Over TUmori ve
appendikste DDMN saptamiglardir (7). Sousa ve ark. ise ol-
dukea ilging bir senkronizasyonu belgelemiglerdir. Anoreksi,
diyare ve gaytada kan bulgulari ile acil servise basvuran
erkek hastada, yapilan tetkikler ve cerrahi sonrasinda iki
primerli kolon Adenokarsinomu, gastrik Schwannom ve
apendikste DDMN tespit edilmistir (8). Bu olgu sunumlari-
nin 6zet klinikopatolojik verileri tabloda verilmistir (Tablo 1).

Makaleyi okudugumuzda kendi veri tabanimizi gdézden ge-
¢irdik son on yilda iki adet senkron olgu saptadik. Bunlar-
dan biri Gastrointestinal Stromal Timor olgusu olup, digeri
de kolon adenokarsinomudur. Bu slre icinde arsivimizde
rezeksiyon yapilarak tani alan on yedi GIST ve yiz on kolo-
rektal adenokarsinom olgusu bulunmaktadir.
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Editére Mektup: Apendiks Miisin6z Neoplazi

Tablo 1: Literattirde apendiksin mulsinéz neoplazmlarinin senkron timérlerine érnekler.

Apendiks Miisin6z Neoplazm Tipi

Senkron Tamoér Tipi

Raje ve ark (6).

Dusuk Dereceli Miisindz Neoplazi Endometrioid tip Endometrial Adenokarsinom ve Psédomiksoma Peritonei

Suh ve ark (7). Dusuk Dereceli Misindz Neoplazi

Borderline Miisindz Over Timori ve Psddomiksoma Peritonei

Sousa ve ark (8). Dusik Dereceli Misintz Neoplazi

iki primerli Kolon Adenokarsinomu ve Gastrik Schwannom

Makaleden elde edilen veriler, kontrolli ve prospektif calis-
malarin olmadidi bu konuda dikkat ¢ekicidir. Elde edilen ve-
rinin, literatlr oranlarina gore yuksekligi; 1) arastirmacilarin
6zenli incelemesine, 2) bu konuda cok az sayida calisma
bulunmasi nedeniyle literatirde verilen oranlarin gercek
oranlari yansitmayabilecegine, 3) bu konuda yapilan aras-
tirma sayisinin kisithiligina bagh olabilecegini diisiintyoruz.

Arastirmacilarin  bulgulari, AMN bulunan hastalarda,
senkron timorlerin arastiriimasinin énemini ayrica vurgula-
maktadir. AMN vakalarinda mide ve over timdrlerinin varli-
ginin arastirilmasi, hastalarin esenligi icin yararh olacaktir.

AMN’lerde senkron timdr bulunmasinin bir diger boyutu
da, 6zellikle adenokarsinom olgularinda timortn primeri-
nin veya lokal invazyonunun da degerlendirilerek evresinin
daha dogru olarak belirlenme gugligudur. Patolojik agidan
timaorin primerininin boyutu, timérin apendikste invazyon
derinliginin belirlenmesi, serozal ytzin gérinim (jelatindz,
parlak, ripture, vb.) makroskobik olarak dikkatle incelenme-
li ve kaydedilmelidir. Her iki timértin immunhistokimyasal
olarak keratin belirtecleri boyanma durumu (CK7, CK20,
vb.) ve organ spesifik belirleyicilerin (WT-1, ER, CDX2, vb.)
durumunun degerlendiriimesi de taniya yardimci olacaktir
(9). Psédomiksoma peritonei bulunmasi taniyi komplike
hale getirmekte, yazarlarin da makalesinde degindikleri gibi
cerrahi sonrasi takip ve tedaviyi etkilemektedir (1).

Degerli bilgiler iceren bu makalede senkron timér oran-
larinin da dile getirilmesi ve bu konuda yorum yapilmasi,
makalenin tip literatiiriine énemli bir katkida bulunacagini
dastnulyoruz.

Saygilarimizla bilginize sunariz.

Tesekkiir

Belirtiimemistir.

Yazar Katki Beyani

Fikir, Tasarim, Veri Toplama, Analiz ve Yorumlama, Literatur Tara-
masi: Hatice Ceren Sayar, Haldun Umudum, Yazim sireci: Hati-
ce Ceren Sayar, Onay: Haldun Umudum.

Yazarlar tarafindan herhangi bir ¢ikar catismasi veya ortak ¢ikar
beyan edilmemistir.
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ENDOKRIN Ziintere
Tiirkiye Diyabet ve Obezite Dergisi

Bat1 Karadeni

Degerli Bilim Insanlarimiz,
Zonguldak Endokrin Giinleri kapsaminda bu yil planladigimiz

“VII. Zonguldak Endokrin Giinleri, Endokrinolojik Hastaliklara
Multidisipliner Giincel Yaklasim Kongresi,

IV. Klinisyenler i¢in Boyun Ultrasonografisi Kursu,
II1. Obezite Okulu,

I1I1. Diabetes Mellitus Okulu,

II. Ayak Degerlendirme-Podoloji Kursu

I. Hipertansiyon ve Hiperlipidemi Kursu”

29-30 Kasim 2024 tarihlerinde Zonguldak Biilent Ecevit Universitesi
Sezai Karakog Kiiltiir Merkezi’nde gergeklesecektir.

Endokrin hastaliklarin tani, tedavisi ve takiplerinin disiplinler aras: iyi
bir koordinasyonla gergeklestirilmesi kaginilmazdir. Preklinik, klinik ve
deneysel arastirmalarin sonuglarinin giincel rehberler esliginde uygun
platformlarda multidisipliner bilim insanlariyla paylagilmasini hedefle-
mekteyiz.

Zonguldak Endokrin Giinleri kapsaminda L, IL, IIL,, IV, V. ve VI. Zon-
guldak Endokrin Giinleri toplantilarini gergeklestirdik. 2024 yilinda
planladigimiz VII. Zonguldak Endokrin Giinlerini Zonguldak Biilent
Ecevit Universitesi, T1p Fakiiltesi, Tiirkiye Obezite Aragtirmalar1 Derne-
gi, ZBEU Obezite ve Diyabet Uygulama ve Arastirma Merkezi, Tiirkiye
Diyabet ve Obezite Dergisi, Bat1 Karadeniz Tip Dergisi, Yiitksekogretim
ve Bilim Dergisi, endiistrinin destekleriyle ve sizlerin de degerli katkila-
riyla bir kongre formatinda gergeklesmesini saglayacagiz.

Zonguldak Biilent Ecevit Universitesi Tip Fakiiltemiz biinyesinde ne-
redeyse tiim anabilim dallariyla gergeklestirdigimiz bilimsel faaliyetleri,
hasta tan1 ve tedavi siirecinde elde ettigimiz tecriibeleri, giincel rehberler
is1ginda Zonguldak Endokrin Giinleri oturumlari igerisinde paylagaca-
g1z. Toplantilarimizi tilkemizin degerli 6gretim tyeleri - bilim adamlari-
nin katkilari ile gerceklestirecegiz.

Kongre Bagkanlar1

Onursal Bagkan Prof. Dr. Taner Bayraktaroglu

Rektor Prof. Dr. Ismail Hakki Ozolcer

Diizenley:
Zonguldak Biilent Ecevit Universitesi
ZBEU Tip Fakiiltesi

Tiirkiye Obezite Arastirmalar: Dernegi Tiirkiye Diyabet

Diizenleme

Prof. Dr. Hande Aydemir (Dekan)
Prof. Dr. Taner Bayraktaroglu

Prof. Dr. Giildeniz Karadeniz Cakmak
Prof. Dr. Bekir Hakan Bakkal

Prof. Dr. Volkan Demirhan Yumuk
Prof. Dr. Mustafa Comert

Dog. Dr. Omercan Topaloglu

Dog. Dr. Muammer Bilici

Dog. Dr. Duygu Erdem

Dog. Dr. Emrah Keskin

Dog. Dr. Rabiye Uslu Erdemir

Dog. Dr. Bengii Giilhan Kéksal Incegiil
Dog. Dr. Deniz Baklaci

Dog. Dr. Giines Cakmak

Dr. Ogr. Uyesi Burcin Acuner

Dr. Ogr. Uyesi Sakin Tekin

Prof. Dr. Giildeniz Karadeniz Cakmak

ZBEU Obezite ve Diyabet Uygulama ve Arastirma Merkezi
(OBDIM EASO COM)

z Tip Dergisi Yiiksekogretim ve Bilim Dergisi

Kongremizde klinisyenlerin giderek artan boyun ultrasonografisi kul-
lanimi ihtiyacina uygun olarak rutin pratiklerinde uygun kullanimy, ti-
roid, paratiroid ve lenf nodlarinin tanimlanmasi, ince igne aspirasyon
biyopsileri ile érneklem iglemlerine yonelik “Klinisyenler I¢in Boyun
Ultrasonografi Kursu” gergeklestirilecektir. Ayrica saglik profesyonelle-
rinin ve herkesin katilabilecegi “Obezite Okulu, Diabetes Mellitus Oku-
lu, Ayak Degerlendirme-Podoloji Kursu, Hipertansiyon ve Hiperlipide-
mi Kursu” planlanmustir.

VIL Zonguldak Endokrin Giinleri kapsaminda tiroid, hipofiz, pankreas/
noroendokrin tiimorler, paratiroid hastaliklari, obezite, diabetes melli-
tus ile akademik yayincilik bagliklarindan olusan alti oturum gergekles-
tirilecektir. Bu oturumlarda tani, tedavi ve takip siiresini tamamlamig
olgular sunulacaktir. Oturuma katilan bilim dallar1 panelistlerince de-
gerlendirme, giincel rehberler egliginde bilgi aktarimi, hastalik konseyi
benzeri ve kargilikli interaktif oturumlar seklinde gergeklesecektir.

Kongremize sozlii ve poster bildirilerle katilm miimkiindir. 30 Ekim
2024 tarihine kadar iletilecek ve degerlendirme sonrasi kabul edilen
Kongredeki sunumlar “Tiirkiye Diyabet ve Obezite Dergisi’nde yayin-
lanacaktir. Ayrica bildiriler derecelendirilecek ve bagarili bulunanlara
belge verilecektir. Aragtirmacilari deneysel, preklinik ve klinik aragtirma
sonuglarini sunmaya kongremize davet ediyoruz.

Bilim Insanlarimizi ve meslektaslarimizi Bat1 Karadeniz'in incisi, ma-
denin ve emegin bagkenti, yesil ve mavinin kaynastig1 noktada Zongul-
dak iline bekliyoruz. Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi
adma “VII. Zonguldak Endokrin Giinleri, Endokrinolojik Hastaliklara
Multidisipliner Giincel Yaklagim Kongresi, IV. Klinisyenler i¢in Boyun
Ultrasonografisi Kursu, III. Obezite Okulu, III. Diyabet Okulu, II. Ayak
Degerlendirme-Podoloji Kursu, I. Hipertansiyon ve Hiperlipidemi Kur-
su”’muza davet etmekten ve agirlamaktan biiyiik kivang duymaktayiz.
Katilimcilar ve destek verenlerin katkilari ile verimli ve geleneksel bir
bilimsel aktiviteyi bagarili bir sekilde gerceklestirme inancindayiz.

Kongre Genel Sekreterleri
Dog. Dr. Omercan Topaloglu ~ Dog. Dr. Emrah Keskin
Dog. Dr. Duygu Erdem Dr. Ogr. Uyesi Ufuk Tali

enler

Bati Karadeniz Tip Dergisi
Yiiksekogretim ve Bilim Dergisi

ve Obezite Dergisi Organizasyon: D-Event

Kurulu

Dr. Ogr. Uyesi Hakan Balbaloglu Ars. Grv. Dr. Unzile Isil Yiice

Dr. Ogr. Uyesi [lhan Tagdéven  Ars. Grv. Dr. Hatice Tekin

Dr. Ogr. Uyesi Ufuk Tali Ars. Grv. Dr. Didem Gliney

Dr. Ogr. Uyesi Giiray Ceylan Ars. Grv. Dr. Ipek Yorgancioglu
Ogrt. Gr. Salih Erdem Arg. Grv. Dr. Yigit Ozaydin

Uzm. Dr. Kemal Karagézoglu ~ Ars. Grv. Dr. Mina Arik

Uzm. Dr. Kiibra Kocatepe Oprenci (Dénem-6) Senanur Kucakly
Uzm. Dr. Elif Yivli

Teknik Destek

Ogrt. Gr. Salih Erdem
Uzm. Dr. Kemal Karagozoglu

Uzm. Dr. Kiibra Kocatepe
Uzm. Dr. Elif Yivli

Mustafa Piir
Onur Geng

Asiye Uzun
Serhat Bilge
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Tiirkiye Diyabet ve Obezite Dergisi Bat1 Karadeniz Tip Dergisi Yiiksekogretim ve Bilim Dergisi

“SOZLU VE POSTER BiLDiRILERDE EN BASARILI BILDIRILER SECILECEKTIR”
Zonguldak Endokrin Giinleri kapsaminda bu yil yedincisini planladigimiz Endokrin Hastaliklara Multidisipliner Giincel Yaklagim Kongresi, 29
-30 Kasim 2024 tarihlerinde Zonguldak Biilent Ecevit Universitesi Merkez Farabi Kampiisii Sezai Karakog Kiiltiir Merkezi’'nde gerceklesecektir.

Kongremize (https://zeg.beun.edu.tr/) sozlii ve yazil bildiri gonderimi devam etmektedir (https://zeg.beun.edu.tr/bildiri-gonderimi/2/bildiri-ozet-
kurallari.html).

Bildiri son gonderim tarihi: 30 Ekim 2024 tarihidir.
Kongrede “Sozlii ve Poster Bildirilerde En Basarili Bildiriler” secilecektir.
Gonderilen bildiriler “Tiirkiye Diyabet ve Obezite Dergisi’nde yayimlanacaktir.

Aragtirmacilarin “http://turkjod.beun.edu.tr/?journal=TURKJOD&page=index “ adresinden kayit ve giris sonrasi, profilinizde mutlaka “yazar”
roliiniizii isaretlemeniz gerekiyor. Sonrasinda bildirinize ait agagidaki bilgileri ve metni Kongre Sekreteryasina gondermeniz gerekmektedir.

Gonderilen bildirinin;

*  Baghgi TR/ENG

*  Yazarlary, yazarlarin ORCID arastirict numaralari (orcid.org adresinden kayit yaptirip 6grenildikten sonra) (Sorumlu Yazar isaretlenmelidir)
e Tletisim ve Kurum Adresleri

e Tiirkge Oz, Anahtar Kelimeler

. 1ngilizce “Abstract”,”Keywords”

e Bildiriyi sunacak yazarin mutlaka kayit yaptirmas: gerekmektedir.

e Bildiri sunum sekline (s6zel sunum veya poster) degerlendirme kurulu tarafindan karar verilir. Ancak bildiriyi gonderen yazarin sunum
tercihini (sozel veya poster olarak) e-posta igeriginde belirtmesi gerekmektedir.

* Bildiri 6zeti Tiirkge olarak gonderilmelidir.

e Caligmanin amacini, yontemini, bulgular1 ve sonuglarini igermelidir. Bu bagliklar 6zet iginde koyu (bold) olarak yazilmalidir
(Bildiri 6rnekleri ektedir).

e Bildiri 6zeti 350 kelime ile sinirlandirilmstir.

* Bildiri 6zeti gondermekte kullanacaginiz yazi karakteri Times New Roman ve 12 Punto olmalidir.

*  Bir adet resim ve bir adet tablo

¢ Standart kisaltmalar kabul edilir. Ozel kisaltma varsa, ilk kullanildig1 yerde ardindan bir parantez agarak kisaltmanin tam agilimi yazilmalidir.
e Bildiri 6zetleri yazarlarin ve sunumu yapacak kisinin ad, soyad1 ve kurumlarini igermelidir.

*  Kongre kayitlari tek isme yapildigindan, bildiri 6zetinde yer alan diger isimleri kapsamamaktadur.

Bildiri Son Gonderim Tarihi: 30 Ekim 2024
Bildiri Gonderim Adresi: drhomercan@hotmail.com Dog. Dr. Omercan TOPALOGLU (Kongre Genel Sekreteri)

Bildiri 6zetlerinin kabul edilip edilmedigi ile ilgili bilgilendirme e-posta ile yapilacaktir. Meslektaglarimizi Bat1 Karadeniz’in incisi, tagkomiirti
madeninin ve emegin bagkenti, yesil ve mavinin kaynastigi noktada Zonguldak’ta, Zonguldak Biilent Ecevit Universitesi olarak agirlamak adina
“VII. Zonguldak Endokrin Giinleri Endokrinolojik Hastaliklara Multidisipliner Giincel Yaklagim Kongresi’ne davet etmekten biiyiik kivang
duymaktayz.

Katki ve katiliminiz ile verimli ve geleneksel bir bilimsel aktiviteyi gerceklestirmis olacagiz.

Diizenleme Kurulu


https://zeg.beun.edu.tr/
https://zeg.beun.edu.tr/bildiri-gonderimi/2/bildiri-ozet-kurallari.html
https://zeg.beun.edu.tr/bildiri-gonderimi/2/bildiri-ozet-kurallari.html
https://dergipark.org.tr/tr/pub/tudod
mailto:drhomercan@hotmail.com
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ENDOKRINOLOJIiK HASTALIKLARA
« MULTIDISIPLINER GUNCEL YAKLASIM KONGRESI

ZONGULDAK BULENT ECEVIT UNIVERSITESI

Yiiksekogretim ve Bilim Dergisi

VII.ZONGULDAK ENDOKRIN GUNLERI
IV. ENDOKRINOLOJiK HASTALIKLARA MULTIDiSIPLINER GUNCEL YAKLASIM KONGRESI, 29 -30 Kasim 2024

BILIMSEL PROGRAM

29 Kasim 2024, Cuma

Sezai Karakog Kiiltiir Merkezi Merkez Farabi Kampiisii

10.00 - 13.00 Kayzt

13.00 - 13.15 Agilis ZEG 1/2/3/4/5/6/7

Giildeniz KARADENIZ CAKMAK, Taner BAYRAKTAROGLU
13.15 - 14.00 Agilis

Oturum Baskani: Hande AYDEMIR, Emrah KESKIN

Savas CEYLAN

Biiyiime Hormonu Yiiksekliginde Tedavi Yaklagimlar1 ve Cerrahi
Tedavi Sonuglar1

14.00 - 15.00 Tiroid Oturumu

Oturum Bagkanlarr: Giinay GURLEYIK, Taner BAYRAKTAROGLU
Olgu Sunumu: Kemal KARAGOZOGLU

Panelistler:

Sakin TEKIN (Endokrinoloji ve Metabolizma Hastaliklar1)
Ufuk TALI (Genel Cerrahi)

Hakan BALBALOGLU (Genel Cerrahi)

Duygu ERDEM (KBB)

Duygu BAYIR GARBIOGLU ( Tibbi Onkoloji)

Ozcan PISKIN (Anesteziyoloji ve Reanimasyon)

Rabia USLU ERDEMIR (Niikleer Tip)

Bilgin Kadri ARIBAS (Radyoloji)

Figen BARUT (Patoloji)

Ozlem ELMAS (Radyasyon Onkolojisi)

15.00 - 15.20 Kahve Molas1

16.00 - 17.00 Hipofiz Oturumu Akromegali Olgusu ve Giincel Yaklagim

Oturum Baskanlar: Savas CEYLAN, Berrin CETINARSLAN ARSLAN
Olgu Sunumu: Kiibra KOCATEPE

Panelistler:

Omercan TOPALOGLU (Endokrinoloji ve Metabolizma Hastaliklar1)
Emrah KESKIN (Nérosirurji)

Deniz BAKLACI (KBB)

Banu ALICIOGLU (Radyoloji)

Bekir Hakan BAKKAL (Radyasyon Onkolojisi)

Banu DOGAN GUN (Patoloji)

17.00 - 18.00 Sozli Sunumlar

Oturum Bagkanlari: Muammer BILICI, Birsen SAHIP YESIRALIOGLU
18.00 - 18.30 Akilct flag Sunumu

Oturum Bagkanlari: Giiray CEYLAN, Dilek AYVAZ MALKOC
Konusmacilar: ELif YIVLI

Diabetes Mellitus Tedavisinde Giincel ve Kanita Dayali Medikal Tedavi

30 Kasim 2024, Cumartesi

Sezai Karakog Kiiltiir Merkezi Merkez Farabi Kampiisii

08.30 - 09.00 S6zlit Sunumlar

Oturum Baskanlar1: Sakin TEKIN, Miizeyyen AK

09.00 - 10.15 Paratiroid Hastaliklar

Oturum Bagkanlari: Nurdan GUL, Emin GURLEYiK

Olgu Sunumu: Kiibra KOCATEPE

Panelistler:

Omercan TOPALOGLU (Endokrinoloji ve Metabolizma Hastaliklar1)
Ufuk TALI (Genel Cerrahi)

Rabia USLU ERDEMIR (Niikleer Tip)

Banu ALICIOGLU (Radyoloji)

Burak BAHADIR (Patoloji)

10.15 - 10.30 Kahve Molas1

10.30 - 12.00 Noroendokrin Tiimorler

Oturum Baskanlart: N. Zafer CANTURK, ZEYNEP CANTURK
Olgu Sunumu: ELIF YIVLI

Panelistler:

Sakin TEKIN (Endokrinoloji ve Metabolizma Hastaliklar1)

Mustafa COMERT (Genel Cerrahi)

Duygu Bayir GARBIOGLU (Onkoloji)

Selim AYDEMIR (Gastroenteroloji)

Bilgin Kadri ARIBAS (Radyoloji)

Rabia USLU ERDEMIR (Niikleer Tip)

Bekir Hakan BAKKAL (Radyasyon Onkolojisi)

Bengii Giilhan KOKSAL INCEGUL (Anesteziyoloji ve Reanimasyon)
Figen BARUT (Tibbi Patoloji)

12.00 - 12.30 Uydu Sempozyumu

12.30 - 13.45 Ogle Yemegi

13.45 - 15.00 Obezite

Oturum Baskanlari: Ayse Kubat UZUM, Mustafa COMERT
13.45-14.00 Obezite Epidemiyolojisi, Tani ve Tedavisinde Giincel Durum
Volkan Demirhan YUMUK

14.00-15.00 Olgu Sunumu: Kemal KARAGOZOGLU

Panelistler:

Taner BAYRAKTAROGLU (Endokrinoloji ve Metabolizma Hastaliklar1)
Sertag Ata GULER (Genel Cerrrahi)

Vildan CAKIR KARDES (Psikiyatri)

Funda KASAPOGLU (Diyetisyen)

Selda SARIKAYA (FTR)
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29 - 30 Kasim 2024 ZONGULDAK BULENT ECEVIT UNIVERSITESI
Tiirkiye Diyabet ve Obezite Dergisi Bat1 Karadeniz Tip Dergisi Yiiksekogretim ve Bilim Dergisi
Mustafa OZAN CAKIR (Kardiyoloji) 16.30 - 17.00 Akademik Yayimncilik Paneli
Aysegiil TOMRUK ERDEM (Gogiis Hastaliklar1) Oturum Baskanlar: Giildeniz KARADENiZ CAKMAK,
Gokee KAAN ATAC (Radyoloji) Hale SAYAN OZACMAK
Merve Sena BAYTAR (Anesteziyoloji ve Reanimasyon) Panelistler
flhan TASDOVEN (Genel Cerrahi) Zehra SAFL OZ
15.00 — 15.15 Kahve Arasi Taner BAYRAKTAROGLU
15.15 - 16.30 Diabetes Mellitus Turkiye Diyabet ve Obezite Dergisi,
Oturum Bagkanlari: Taner BAYRAKTAROGLU, Ahmet AVCI Bat1 Karadeniz Tip Dergisi,
Olgu Sunumu: Elif YIVLI Yiiksekogretim ve Bilim Dergisi,
Omercan TOPALOGLU (Endokrinoloji ve Metabolizma Hastaliklar1) Frontiers in Endocrinology-Frontiers in Diabetes
Atilla ALPAY (Goz Hastaliklar1), Naile ERIS GUDUL (Kardiyoloji) 17.00 - 17.30 Kapanig Téreni

Esra ACIMAN DEMIREL (Néroloji)

IIL. OBEZITE OKULU

25 Kasim 2024 Pazartesi 13.00-15.30 Obezitede Besin Gruplari, Popiiler Diyetler ve Tibbi Beslenme Tedavisi
ZBEU Obezite ve Diyabet Uygulama ve Aragtirma Merkezi 2. Kat 14.00-14.10 Ara: Baglama Dinletisi, Omer CICEKDAG

Toplant1 Salonu 14.10-14.40 Tugce KOKSAL

Oturum Baskanlari: Taner BAYRAKTAROGLU, Selda SARIKAYA Obezitede Egzersiz ve Fiziksel Aktivite Tedavisi

13.00- 13.30 Taner BAYRAKTAROGLU 14.40-15.10 Sakin TEKIN, ilhan TASDOVEN, Ufuk TALI

Obezite Tamis1 S1klig1, Nedenleri, Klinigi Obezitede Medikal ve Cerrahi Tedavi (Teknikler), Uzun Dénem
13.30-14.00 Funda KASAPOGLU, Ahu DARICI Sonuglar1

15.10-15.30 Soru-Cevap ve Bitis

II1. DIABETES MELLITUS OKULU

26 Kasim 2024 Sali Takip ve tedavisi

Oturum Baskanlari: Taner BAYRAKTAROGLU 13.30-14.00 Gizem TATAROGLU

13.00- 13.30 Taner BAYRAKTAROGLU Diyabette Besinlerin Glisemik Indeksi, Karbonhidrat Sayimi ve Tibbi
Diabetes Mellitus Tanisi, Stklig1, Tipleri ve Nedenleri Beslenme Tedavisi

Omercan TOPALOGLU 14.00-14.10 Ara

Diabetes Mellitus Klinigi 14.10-14.40 Safiye CATALCAM, Ebru Boz UZALDI

Sakin TEKIN Diyabetle Yasam ve Bilinmesi gerekenler

14.40-15.00 Soru-Cevap ve Bitis

II. PODOLOJi/AYAK SAGLIGI KURSU

27 Kasim 2024 Carsamba 13.45-14.00 Banu KURBAN

Tarih ve Saat: 20 Kasim 2024 Carsamba 13.00-14.30 Diyabetik Hastada Ayak Degerlendirmesi

ZBEU Obezite ve Diyabet Uygulama ve Arastirma Merkezi 2. Kat 14.00-14.20 Tuba ESER, Omer CICEKDAG, Seval SARUHAN ALDOGAN
Toplant1 Salonu Podoloji Poliklinigi Vaka 6rnekleri (Batik tirnak, tirnak teli, nasir,
13.00 -14.30 Oturum Bagkanlar1: Taner BAYRAKTARO GLU, hipertrofik tirnak, tabanlik)

Tugge KOKSAL 14.20-14.30 Tartigma ve Kapanis

13.30-13.45 Tuba ESER
Diyabetik Ayak Fizyopatolojisi, Diyabetik Ayag1 Engellemek, Riski
Azaltma Yontemleri
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I. HIPERTANSIYON VE HiPERLiPiDEMi KURSU

Tarih ve Saat: 28 Kasim 2024 Persembe 13.00-15.30

Yer: ZBEU Obezite ve Diyabet Uygulama ve Arastirma Merkezi 2.Kat
Toplant1 Salonu

Oturum Baskanlari: Taner BAYRAKTAROGLU, Ahmet AVCI
13.00- 13.30 Omercan Topaloglu

Hipertansiyon Tanis1 ve Klinigi

13.30-14.00 Mustafa Ozan CAKIR, Sakin TEKIN

Olgularla Hipertansiyon Tedavisi ve Takibi

14.00-14.10 Ara

14.10-14.40 Kemal KARAGOZOGLU
Hiperlipidemi Tanis1 ve Klinik Yaklagim
14.40-15.10 Naile Eris GUDUL, Kiibra KOCATEPE

Hipertansiyon Hastasina Endokrinolojik ve Kardiyolojik Yaklasim,
Tedavi ve Takip

15.10-15.30 Soru-Cevap ve Bitis

IV. ZONGULDAK KLINISYENLER ICIN BOYUN ULTRASONOGRAFI KURSU

29 Kasim 2024 Cuma Sabah

Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi, i(; Hastaliklari,
Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali/ Genel Cerrahi
Anabilim Dali

Kurs Diizenleme Kurulu

Prof. Dr. Taner BAYRAKTAROGLU,

Prof. Dr. Giildeniz KARADENIZ CAKMAK
Dog. Dr. Omercan TOPALOGLU

Dr. Ogrt. Uyesi Sakin TEKIN

Dr. Ogrt. Uyesi Hakan BALBALOGLU

Dr. Ogrt. Uyesi Ilhan TASDOVEN

Dr. Ogrt. Uyesi Ufuk TALI

Saglik Uygulama ve Arastirma Merkezi, Obezite ve Diyabet
Uygulama Merkezi, Genel Cerrahi ve Endokrinoloji ve Metabolizma
Hastaliklar1
ZBEU Ibni Sina Saglik Kampiisii, Esenkdy, Zonguldak
1. Oturum
Baskanlar: Taner BAYRAKTAROGLU,

Giildeniz Karadeniz CAKMAK
09.00 - 10.15
Ondegerlendirme, Tiroid, Paratiroid Ultrasonografisi Raporlamasi
ilhan TASDOVEN
Goriintiileme Esliginde Biyopsi Endikasyonlar1
Sakin TEKIN
Tiroglobulin, Kalsitonin ve Parathormon Ornekleme Endikasyonlar1
Omercan TOPALOGLU

10.15-10.30 Ara

2. Oturum

Baskanlar: Taner BAYRAKTAROGLU

Giildeniz Karadeniz CAKMAK

Omercan TOPALOGLU

Sakin TEKIN
10.30 - 12.00 Klinikte Tiroid ve Paratiroidsonografileri, Goriintiileme
Esliginde Biyopsi Uygulamalar:
Olgu 1: Tiroid
Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dal, Tiroid US ve
Biyopsi Laboratuvari
Taner BAYRAKTAROGLU, Omercan TOPALOGLU, Sakin TEKIN
Genel Cerrahi Anabilim Dali, Endokrin Cerrahi Poliklinigi,
Ultrasonografi Birimi
Giildeniz KARADENIZ CAKMAK, Hakan BALBALOGLU,
ilhan TASDOVEN

Olgu 2: Paratiroid adenomu

Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dals, Tiroid US ve
Biyopsi Laboratuvari

Taner BAYRAKTAROGLU, Omercan TOPALOGLU, Sakin TEKIN
Genel Cerrahi Anabilim Dali, Endokrin Cerrahi Poliklinigi,
Ultrasonografi Birimi

Giildeniz KARADENIZ CAKMAK, Hakan BALBALOGLU,

flhan TASDOVEN

Olgu 3: Goriintiileme Esliginde Biyopsi ve Ornekleme islemleri

Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dals, Tiroid US ve
Biyopsi Laboratuvari
Taner BAYRAKTAROGLU, Omercan TOPALOGLU, Sakin TEKIN

Genel Cerrahi Anabilim Dali, Endokrin Cerrahi Poliklinigi,
Ultrasonografi Birimi

Giildeniz KARADENIZ CAKMAK, Hakan BALBALOGLU,
flhan TASDOVEN

12.00-12.30 Degerlendirme ve Bitis
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Ultrasonographic findings of NAFLD

Association of Insulin Resistance and Ectopic Fat Accumulation with HOMA Indices: A Single-Centre Observational Study

The Effects of Summer on Body Composition, Perceived Stress Level and Body Awareness of Young Women and Men: A University Example
Investigation of The Effect of Smoking on Eating Behaviors and Body Mass Index in Adults: A Cross-Sectional Study

Screening Patients with Type 2 Diabetes at High Risk of Obstructive Sleep Apnea: A Single Tertiary Center Experience

Evaluation of the Effectiveness of Healthy Nutrition and Obesity Awareness Education for Middle School Students Using Drama-Based
Learning Activities

Investigation of the Relationship Between Health Anxiety and Cyberchondria in Obese Cases

Effects of SGLT2 Inhibitors on Hematologic Parameters in Patients with Type 2 Diabetes Mellitus: A Retrospective Study

B Evaluation of Work-Related Factors Affecting the Frequency of Overweight and Obesity Among Healthcare Workers in Intensive Care Units in a
Training and Research Hospital

B Determining The Relationship Between Diet Inflammatory Index Score, Depression and Chronotype In Individuals with Metabolic Syndrome:
An Example of a Training and Research Hospital

B Evaluation of Happiness Levels According to Disease Awareness and Acceptance in Patients with Type 2 Diabetes Mellitus

B “Both My Body and My Spirit are Incomplete”: Care Needs and Difficulties Experienced by Patients with Amputation
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Derleme / Review

idiopatik Pulmoner Fibroziste Mevcut Durum ve Yeni Tedavi Yaklasimlari
Seyde Nur UCAR, Yusuf ELMA, Biilent ALTINSOY, Aysegul TOMRUK ERDEM, Emine YILMAZ CAN

Sicanlarda Akciger Hasarinin Degerlendirilmesi icin Kullanilan Histolojik Derecelendirme Sistemleri
Osman CENGIL, Mete KECECi

Ozgiin Aragtirmalar / Original Researchs

Polikistik Over Sendromlu Adélesanlarda Trombosit indeksleri, Hormonal Durum ve insiilin Direnci Arasindaki iliski:
Retrospektif Bir Vaka-Kontrol Calismasi
Serap TOPKARA SUCU, Hiiseyin Levent KESKIN

Hafif-Orta Persistan Astimli Cocuklarda inhale Kortikosteroid (Budesonide)’in Serum a -1-Antitiripsin, Sistatin C, ACE, IL-8 ve
Klinik Uzerine Etkisinin Arastiriimasi
Tun¢ TUNCER, Nazan TOMAC

Uriner Tas Hastaligi Olan Hastalarda Malign Aritmi Riskinin Elektrokardiyografi Parametreleri ile Degerlendirilmesi
Hilal HOCAGIL, Abdullah Ciineyt HOCAGIL, Tugba AKKAYA HOCAGIL

Akut Kalp Yetmezliginde Sagkalim Degerlendirmek icin Yeni Bir Skor: Diiiretik Etkinlik Skoru
irem Miige AKBULUT, Volkan KOZLUCA, Tiirkan Seda TAN KURKLU, Ramtin ALI, Bilge Nazar ATES, Mehmet Emre OZERDEM,
Seyhmus ATAN, Yakup Yunus YAMANTURK, Kerim ESENBOGA, Tamer SAYIN

Yogun Bakimda Takip Edilen Alkol Zehirlenmelerinin Retrospektif incelenmesi
Bengii Giilhan KOKSAL, Keziban BOLLUCUOGLU, Cagdas BAYTAR, Rahsan Dilek OKYAY, Ozcan PiSKIN, Gamze KUCUKOSMAN, Hilal AYOGLU

Adrenal Kitle Tedavisinde Cerrahi Sonugclar: Retrospektif Bir Analiz
Hakan BALBALOGLU, Sakin TEKIN, Oguzhan DENiZ, Hatice TEKIN, Guldeniz KARADENIZ CAKMAK, Mustafa COMERT

Alzheimer Hastalarinda El Becerisi, Denge ve Govde Kontrolii: Kesitsel Bir Arastirma
Taskin OZKAN, Nigar Esra ERKOC ATAOGLU, Fatih SOKE, Selda KARAKOC, Suleyman Furkan HANGUN, Mustafa Ertugrul YASA,
Cagri GULSEN, Hatice Ayse TOKCAER BORA

Annona Muricata Yaprak Ekstratinin Spinal Korddaki Radyoprotektif Etkileri ve Histopatolojik Sonuclar
Ozlem ELMAS, Havva Hande KESER SAHIN, Emrah KESKIN, Ozlem APSAR BASARAN

Gizemi C6zmek: Yiiksek Dansiteli Lipoprotein ‘iyi’ Kolesterol Nasil ‘Kétii’ Oluyor?
Oguz ARSLANTURK, Ahmet AYDIN, Fatih GUMUS, Kubra S. AYDIN, Dilara ZEYBEK, Hande CANPINAR, Murat GUVENER

Adli Olgularin Ceza Hukuku Baglaminda Psikiyatrik Degerlendirmesi; Sosyodemografik Ozellikler, Klinik Tanilar ve Sug iliskileri:
Retrospektif Bir Calisma
Esra PUSE BAYRAMOGLU, Nefise DEMIR

Olgu Sunumlari / Case Reports

Amyand Hernisi: Olgu Sunumu
Ahmet Orcun KOROGLU, Sitki Safa TAFLAN

ileri Evre Akciger Kanseri Hastasinda Radyoterapi Sonrasi ilerleyen Eriskin Trakeobronkomalazi: Nadir Bir Olgu
Hulya ABALI, Seda TURAL ONUR, Ash BIGEN, Kaan KARA

Editore Mektup / Letter to Editor

“Apendiks Miisinoz Neoplazi Hastalarinda Klinik Deneyimimiz” isimli Makaleye Editér Mektubu
Hatice Ceren SAYAR, Haldun UMUDUM





