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v AKADEMIK GASTROENTEROLOJi DERGISi'nde,
gastroenteroloji alanindaki 6zgtin arastirmalar, olgu su-
numlari, 6zguin gortintller yayinlanir.

V' Dergide derleme yazi yayinlanmayacaktir.

v Blitdin yazilar YAYINLAMA ve iNCELEME KURU-
LU'nun onayindan gectikten sonra yayinlanir.

v Dergide yayinlanacak yazi ve makaleler icin dil TURK-
CE'dir. Yabanci dilde yazilar yayinlanmayacaktir.

v Yazlar AKADEMiK GASTROENTEROLOJi DER-
GiSi, Tlrk Gastroenteroloji Vakfi, Gaziler Sokak, 22/1,
06620, Abidinpasa, Ankara adresine 3 kopya gdnderil-
melidir. Ayrica yazinin dtzeltilmis son seklinin dijital or-
tamda PC’'de Windows altinda Word programiyla yazi-
larak “doc” dosyasi olacak sekilde (CD'ye) kaydedilmis
bir kopyasinin gonderilmesi gerekmektedir. Postadaki
kayiplardan dergi sorumlu degildir.

v Dergiye génderilen yazilarin daha énce baska bir
yerde yayinlanmamis olmalari gerekir. Daha dnce kong-
relerde teblig edilmis ve 6zeti yayinlanmis calismalar,
bu 6zelligi belirtiimek tizere kabul edilebilir. Yayin icin
gdnderilen yazilarin geri alinmasi istenirse yazarin bir
dilekge ile basvurmasi gerekir.

V' Yazilar génderilirken kontrol listesi izlenecek ve
yayin hakkinin devri s6zlesmesi tiim yazarlarca imzala-
nacaktir.

V' Dergi, “Insan” 6gesinin icinde bulundugu tim calis-
malarda Helsinki Deklerasyonu Prensipleri’ne uygunluk
(http://www.wma.net/e/policy/b3.htm) ilkesini kabul
eder. Bu tip calismalarin varliginda yazarlar, makalenin
GEREC VE YONTEMLER béltimtinde bu prensiplere uy-
gun olarak calismayi yaptiklarini, kurumlarinin etik ku-
rullarindan ve calismaya katilmis insanlardan “Bilgilen-
dirilmis olur” (informed consent) aldiklarini belirtmek
zorundadir.

vyazarlara aciklama

v Calismada “Hayvan” 6gesi kullanilmis ise yazarlar,
makalenin GEREC VE YONTEMLER béliimiinde Gui-
de for the Care and Use of Laboratory Animals (www.
nap.edu/catalog/5140.html) prensipleri dosrultusunda
calismalarinda hayvan haklarini koruduklarini ve kurum-
larinin etik kurullarindan onay aldiklarini belirtmek zo-
rundadir.

v Olgu sunumlarinda hastanin kimliginin ortaya cik-
masina bakilmaksizin hastalardan “Bilgilendirilmis olur”
(informed consent) alinmalidir.

V' Eger makalede direkt-indirekt ticari baglanti veya
calisma icin maddi destek veren kurum mevcut ise ya-
zarlar; kullanilan ticari trtin, ilag, firma... ile ticari hicbir
iliskisininin olmadigini ve varsa nasil bir iliskisinin oldu-
gunu (konsuiltan, diger anlasmalar), editore sunum say-
fasinda bildirmek zorundadir.

v Makalelerin etik kurallara uygunlugu yazarlarin so-
rumlulugundadir.

v Génderilen yazilarin kontrol ve dtizeltmeler igin pos-
ta giderleri karsiligi olarak 650.00 TL, Ttirkiye Is Bankasi
Cebeci Hastanesi Subesi (Sube Kodu: 4365) Tuirk Gast-
roenteroloji Vakfi 39035 Nolu TL hesabina (IBAN: TR71
0006 4000 0014 3650 0390 35) yatirilacak ve dekon-
tun kopyasli yaziyla birlikte gonderilecektir.

v Baslk sayfasinda kisaltma yapilmadan Tiirkce ve
ingilizce olarak yazilmis basliklar yazilmalidir. Ttirkce ve
ingilizce basliklarin altina, en fazla 4 kelimeden olusan
kisa baslk yazilmalidir. Bu sayfada baslik disinda su bil-
giler bulunmalidir. Yazarlarin adlari bashgin altina acik
olarak yazilmali, soyadlarinin lzerine rakam yazilarak
calistiklari kurumlar dipnot olarak belirtiimelidir. Yazis-
malar i¢in sorumlu yazarin adresi, telefon ve faks numa-
rasl ile E-posta adresi yazilmalidir.

v Arastirma herhangi bir kurulus tarafindan maddi des-
tek gérmusse makalenin baghgmnin son kelimesi tizerine
yildiz (*) konularak ayni sayfada dipnot olarak belirtilir.



v Arastirma yazilarinda 6zetler Ttirkce ve ingilizce ola-
rak, en fazla 250 kelimeden olusacak sekilde yazilmal-
dir. Giris ve amag, gereg ve yontem, bulgular ve sonug
bélimlerinden olusmalidir. Ozetlerde kaynak, tablo,
resim ve kisaltma olmamalidir. Olgu bildirilerinde Ttirk-

ce ve ingilizce olmak lizere kisa bir ézet yazilmalidir.
Anahtar kelimeler Tirkce ve ingilizce 6zetlerin altina
yazilmaldir.

V' Metin yazimi A4 (21X29.7) katida cift aralikli olarak
sol ve sag tarafta 3 cm, Ust ve alt taraftan 2 cm bosluk
birakilarak yazilmalidir. Tim sayfalar baslik sayfasindan
baslamak Uizere numaralandiriimalidir.

V' Kisaltmalar mimkin oldugu kadar az kullaniimali
ve ilk gectigi yerde parantez icinde belirtimelidir. Ozet-
lerde kisaltma kullaniimamalidir. Arastirma yazilar 15
sayfayl, olgu bildirileri 5 sayfayl gegmemelidir.

v ARASTIRMA YAZILARI metni giris, gereg ve yon-
tem, bulgular, tartisma, kaynaklar, tablolar ve resim alt
yazilari seklinde siralanmalidir.

v 6ZGUN GORUNTULER bolimtinde yazi en fazla 4
fizik bulgu, cerrahi bulgu, cerrahi materyel, endosko-
pik, radyolojik veya histopatolojik resimlerden olusmali
ve bir hastaligi tanimlamalidir. Tanimlayici, kisa baslikla
baslamali, ilave bir metin, kaynakca ve tablo olmamali-
dir. ilk resim alt yazisinda hasta kisaca tanimlanmalidir.
Resim alt yazilar toplam 120 kelimeyi asmamalidir ve
cift aralikli yazilmalidir.

v DERGIYE MEKTUP kdsesine gonderilecek yazilar
AKADEMIK GASTROENTEROLOJI DERGISi'nde son
zamanlarda yayinlanmis yazilar tizerine olmalidir. Kisa
olgu sunulari, yeni bulgular ve yontemler de bu késeye
gonderilebilir. Buraya génderilecek yazinin 2 sayfadan
fazla olmamasi arzu edilir.

V' Resim, grafik ve cizimler, iyi kalitede kuse kagida
cizilmis ya da basilmis olmalidir. Resim, grafik ve cizim-
lerin arkasinda bir ok isareti ile Gst kismi, sira numarasi
ve makalenin adi mutlaka belirtilmelidir.

yazarlara aciklama

v Tablolar her biri ayri bir sayfaya arabik rakamlar-
la (Tablo 1, Tablo 2.... gibi) yazilmalidir. Her tablonun
bashgi olmali ve tabloda gecen kisaltmalar tablo altinda

belirtiimelidir.

v Kaynaklar, yazida gecis srrasina gore yazilmal
ve metinde parantez icinde belirtiimelidir. Cift aralikli
yazilmali, kisaltmalar Index Medicus'ta kullanildigi gibi
yapiimalidir. Konuyla ilgili yerli yayin varsa yazilmalidir.

Kaynaklarin formatlari su 3 sekilde olmalidir.
Uc veya daha az yazarli makale icin;

Ozbek E, Esrefoglu M. Tavsan ve sican duodenumunda-
ki bezlerin yapisal ve histolojik ozellikleri. Turk J Gastro-
enterol 1999;10:126-32.

Ucten fazla yazarli makale icin;

Mungan Z, Demir K, Onuk MD, ve ark. Gastro6zofageal
reflli hastaliginin Glkemizdeki 6zellikleri. Turk J Gastro-
enterol 1999;10:101-7.

Kitap kaynagi yazim ornegi;

Pope CE Il. Anatomy and developmental anomalies.
In: Sleisenger MH, Fordtran JS, Editors. Gastrointesti-
nal disease, pathophysiology, diagnosis, management.
Section A. The esophagus, 3 rd ed. Philadelphia. Saun-
ders 1983;407-14.

v Olcti birimi olarak metrik sistem kullanilmalidir.
V' Reprint verilmeyecektir.

v Yayin kurallarina uygun olmayan sekilde génderilen
yayinlar degerlendirmeye alinmayacaktir. Bu nedenle
yayin basvurusu yapanlarin bu konulara azami dikkat

gdstermesi gerekmektedir.



instructions to

Specific research papers, case reports and authentic
images in the field of gastroenterology are publis-
hed in the THE TURKISH JOURNAL OF ACADEMIC
GASTROENTEROLOGY.

V' Review articles will not be published in the Journal.

v All articles are published subject to authorization of
Publishing and Editing Board.

V' Articles in Turkish and English languages will be
published in the Journal.

v Articles should be mailed to THE TURKISH JOUR-
NAL OF ACADEMIC GASTROENTEROLOGY, Ttk
Gastroenteroloji Vakfi, Gaziler Sokak, 22/1, 06620,
Abidinpasa, Ankara, Turkey in 3 copies. The final edited
version of the article should be submitted as softcopy
written on Word under Windows as “doc” file format
saved in a CD.

The journal do not undertake any liability for any pos-
sible losses in mail service.

V' Articles submitted to the journal should not be un-
published or under consideration for publication elsew-
here. The articles that were presented in congresses
and the abstracts of which were published may be ac-
cepted for publication in the Journal, as indicated they
were presented or published elsewhere. For the wit-
hdrawal of an article, the author should apply for the
Journal with a petition.

v A check list will be followed when submitting artic-
les and the Authors Agreement must be undersigned
by all authors .

v The Journal abides by the principle of compliance to
the Helsinki Declaration (http://www.wma.net/e/poli-
cy/b3.htm) in all its works that are based on the “hu-
man” factor. In such studies, authors should confirm
compliance to such principles in the MATERIALS AND
METHODS part and should clearly state that they have
obtained “informed consents” from ethical boards of
relevant institutions and study participants.

v In studies involving “animal factor”, authors should
declare that they observe animals’ rights and have ta-
ken approval from ethical boards of their institutions as
per the principles of Guide for the Care and Use of La-
boratory Animals (www.nap.edu/catalog/5140.html)
in the MATERIALS AND METHODS part of the article.

V' Informed consent will be taken from the patients
in case reports notwithstanding disclosure of patient
identity.

V' As for direct and indirect commercial relations or
financial sponsorship for the study, authors should
acknowledge either absence of such commercial links
with the commercial products, drugs, companies, ... or
should disclose to the editor the type of relationship
they have with relevant counterparts (consultation, ot-
her agreements) in the cover page of the article.

V' Articles’ compliance to ethical rules is under the
responsibility of authors.

v As a mailing contribution of articles to be subject
to further proofreading and editing, 650,00 TL (Turkish
Liras) will be deposited to TL account of the TGV Saglik
Malz. Ltd. Sti. before Tirkiye is Bank (IBAN: TR71 0006
4000 0014 3650 0390 35) with a copy of the bank
receipt submitted in attachment of the article.

V' The title in English will be stated in the title page
without any abbreviation. The brief title of maximum 4
words will be stated under the title. On the title page,
the following information will be stated besides the tit-
le: names of the authors will be written below the title.
Footnotes will be added to the surnames of the authors
and their institutions will be explained in the footno-
tes. The address, telephone and facsimile numbers and
e-mail address of the author responsible for correpon-
dences will be stated.

V' In case there is financial support given to the study,
footnote (*) will be added to the last word of the title
and it will be explained in the footnote on the same

page.




v The abstracts of the research papers will be at most
250 words and be written in English. The articles will be
structured in parts of Background and Aims, Material
and Methods, and Results and Conclusions. The abstra-
cts will not include references, tables, images and abb-
reviations. Case reports will be supported with a short
abstract in English. The key words will be written right
below the abstract.

V' The text will be written on A4 paper (21x29.7) in
double line spacing and with 3 cm of margin from left
and right and 2 cm of margin from top and bottom. All
the pages starting from the title page will be numbered.

v Abbreviations should be avoided as much as possib-
le and should be indicated in brackets wherever they
are used. No abbreviation should be used in abstracts.
The research papers will not be more than 15 pages
and case reports will not more than 5 pages.

v RESEARCH PAPERS will be structured in the order
of introduction, material and method, results, discussi-
on, references, tables and captions.

v AUTHENTIC IMAGES text will include at most 4
physical results, surgical results, surgical material, en-
doscopic, radiological or histopathological images; and
they will define a disease. It will start with a definitive
short title and no text, reference and table will be al-
lowed. In the first caption the patient will be explained
briefly. The captions will be at most 120 words and will
be written in double line spacing.

v LETTERS TO THE JOURNAL will be on the recent
publications of the THE TURKISH JOURNAL OF ACA-
DEMIC GASTROENTEROLOGY. Short case reports,
new results and methods may also be sent to this part.
The letter to the journal will not be more than 2 pages.

v Pictures, graphics and charts, will be drawn or
printed on high quality coated paper. At the back page
of the pictures, graphics and charts, the top side will be
marked with an arrow and the number and the name
of the article will be stated.

v Each table should be given in a separate page with
Arabic numerals (Table 1, Table 2, etc.) with a title as-
signed for each table, and abbreviations used in the
table should be given under the table.

v References should be indicated according to order
of appearance in the article and they will be stated in
the text in paranthesis. Double spacing will be used and
the abbreviations will be given as in the format of Index
Medicus. Relevant national publications, if any, will be
stated. The format of the references will be as follows:

For Articles with three or less authors;

Ozbek E, Esrefoglu M. Structural and histological chara-
cteristics of duodenal glands of rabbits and rats. Turk J
Gastroenterol 1999;10:126-32.

For Articles with more than three authors;

Mungan Z, Demir K, Onuk MD, et al. Gastroesophage-
al reflux characteristics in Turkey. Turk J Gastroenterol
1999;10:101-7.

Book Reference entry sample;

Pope CE Il. Anatomy and developmental anomalies. In:
Sleisenger MH, Fordtran JS, Editors. Gastrointestinal
disease, pathophysiology, diagnosis, management. Se-
ction A. The esophagus, 3™ ed. Philadelphia. Saunders
1983;407-14.

v Metric system will be used.
v Reprints will not be allowed.

V' Articles that are not in compliance with the publica-
tion rules will not be taken into consideration. There-
fore the applicants of publications need to pay utmost
attention to the publication rules.
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OZGUN ARASTIRMA

Colyak hastalarinda serum hepsidin diizeylerinin
degerlendirilmesi ve demir parametreleri ile iliskisi

Evaluation of serum hepcidin levels in celiac disesase and relationship with iron
parameters

® Caglar KESKIN?, ® Giil Sema KESKIN?, ® Mehmet CINDORUK?

Gazi Universitesi Tip Fakailltesi, 'ig Hastaliklar Ana Bilim Dali, 2Gastroenteroloji Bilim Dali, Ankara

Giris ve Amac: Colyak hastalarinda demir eksikligi anemisi siklikla gorilmektedir. Hepsidin demir metabolizmasinda ve emiliminde énemli
rolli olan bir proteindir. Literatlirde ¢olyak hastalarinda hepsidin dlzeylerinin incelendigi sinirli sayida arastirma vardir ve bu arastirmalarda farkli
sonuglar elde edilmistir. Bu ¢calismada ¢élyak hastalari ve saglikli kontrollerde hepsidin diizeylerini karsilastirmak ve demir parametreleriyle iligkis-
ini dederlendirmek amaclanmistir. Gere¢ ve Yontem: TUm hastalar icin ¢olyak hastaligi tanisi serolojik testler, klinik ve endoskopik bulgulara
dayandirlarak konulmustur. Hastalarin kan érnekleri ilk bagvuruda alinarak analiz zamanina kadar saklanmistir. Bunlara ek olarak tam kan sayimi
parametreleri, serum demir, serum demir baglama kapasitesi, ferritin diizeyleri gibi demir parametreleri, C-reaktif protein, eritrosit sedimentasyon
hizi, serum eritropoetin ve serum hepsidin diizeyleri de ¢alisilmistir. Hastalarin demografik verileri, klinik bulgular, patoloji sonuglari hastane veri
sisteminden alinarak kaydedilmistir. Tim parameteler acisindan saglikli kontrol ve hasta gruplar arasinda karsilastirma yapilmis ve serum hep-
sidin duizeyleri ile korelasyonlari degerlendiriimistir. Bulgular: Calismaya 39 yeni tani ¢célyak hastasi ve 30 saglikli kontrol dahil edildi. Hasta
grubunun biiyiik cogunlugu kadindi (%73). Tanida 39 hastanin 18'inde demir eksikligi anemisi tespit edildi (%46). Serum hepsidin diizeyleri ¢célyak
hastalarinda saglikh kontrollere gére daha diisiikti [sirasiyla, 10031 (811 - 74147) pg/ml ve 20199 (4506 - 89163) pg/ml; p = 0.031). Anemisi olan
¢olyak hastalarinda anemisi olmayanlara gére serum hepsidin diizeyleri agisindan istatistiksel anlamli farklilik saptanmadi (p = 0.5). Célyak hast-
alarinda hepsidin diizeyleri ferritin, transferrin satiirasyonu ile pozitif korelasyon gésterdi [sirasiyla; (r = 0.752, p < 0.001), (r = 0.456, p = 0.004)].
Sonuc: Colyak hastalarinda demir eksikligi anemisi siklikla goriilmektedir. Hepsidin diizeyleri ¢olyak hastaliginda saglikli kontrollere gére dustk
bulunmustur. Hepsidin, ¢élyak hastalarinda demir metabolizmasinin dnemli bir diizenleyici aktéri olarak degerlendirilmistir.

Anahtar kelimeler: Colyak hastaligi, hepsidin, anemi, demir eksikligi

Background and Aims: Iron deficiency anemia is a common presenting finding in patients with celiac disease. Hepcidin is a key player in iron
metabolism. In literature, there is limited and controversial data about serum hepcidin level in celiac disease. We aimed to compare serum hep-
cidin levels in celiac patients and healthy controls and to evaluate the relationship between hepcidin levels and iron parameters. Materials and
Methods: Diagnosis of celiac disease was established by serological, clinical and endoscopic findings. At the first admission, blood samples of
the patients were taken and stored until the time of analysis. All subjects underwent following tests: complete blood count parameters, iron param-
eters including serum iron level, ferritin, total iron binding capacity and transferrin saturation, C-reactive protein, erythrocyte sedimentation rate,
serum erythropoietin level and serum hepcidin level. Patient’s demographics, clinical findings and pathological characteristics were also recorded.
These parameters were compared in groups and correlation analysis was performed between serum hepcidin level and other parameters. Re-
sults: Thirty nine newly diagnosed celiac patients and 30 healthy controls were included in the study. The vast majority of the patients were female
(73%). Iron deficiency anemia was detected in 18 of 39 patients at the time of diagnosis (46%). Serum hepcidin levels were lower in celiac patients
than in healthy controls [10031 (811 - 74147) pg/ml and 20199 (4506 - 89163) pg/ml, respectively; p = 0.031). There was no statistically significant
difference in serum hepcidin levels in celiac patients with anemia compared to patients without anemia (p = 0.5). Hepcidin levels were positively
correlated with ferritin and transferrin saturation [(r = 0.752, p < 0.001), (r = 0.456 p = 0.004), respectively]. Conclusions: Iron deficiency anemia
is common in celiac patients. We found that hepcidin levels were lower in celiac patients than in healthy controls. Hepcidine has been evaluated
as a prominent regulator actor of iron metabolism in patients with celiac disease.

Key words: Celiac disease, hepcidin, anemia, iron deficiency
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GIRiS

Colyak hastaligi (CH), genetik olarak yatkin birey-
lerde gluten iceren besinlere karsi ince bagirsak
mukozasindaki duyarhlik ile karakterize otoim-
miin bir enteropatidir (1). Diinyada goriilme sik-
Iig1 toplumdan topluma degiskenlik gostermekte-
dir (%0.5-2) (2). CH'nda demir eksikligi anemisi
(DEA) siklikla goriulmektedir (3,4). Literatiirde
yeni tan1 CH’nda anemi siklig1 erigkin popiilasyon-
da %12-82 arasinda bildirilmektedir (5). Colyak
hastaliginda duodenum tutulumu goérilmektedir
(6). Demir emilimi agirlikli olarak proksimal ince
bagirsakta gerceklestiginden demir eksikligi yetis-
kinlerde en sik goriillen ekstraintestinal bulgudur.

Hepsidin, esas olarak karacigerden sentezlenen
ve idrarla atilan protein yapida hormondur. Sis-
temik demir metabolizmasinin ana dizenleyici-
sidir. Hepsidin reseptorii enterosit bazolateral
membraninda bulunan ferroportin reseptorleridir.
Ferroportin demirin hiicreden sistemik dolasima
katilmasin1 saglamaktadir. Hepsidin sentezi ile
ferroportin degradasyonunda artigla beraber en-
terositlerden demir emilimi azalmaktadir. Bu ne-
denle eritropoetik aktivite artisi, hipoksi, demir
eksikligi durumlarinda hepsidin sentezi azalirken;
demir yiiklenmesi ve sistemik inflamasyon durum-

larinda hepsidin sentezi artmaktadar (7-9).

Martinelli ve arkadaslar1 tarafindan pediatrik po-
piilasyonda yapilan bir arastirmada; inflamatuvar
barsak hastalar1 (IBH) ve ¢olyak hastalarinda hep-
sidin dizeyleri ve demir parametreleri karsilasti-
rilmig ve hepsidin diizeyleri IBH grubunda daha
yiksek bulunmustur (10). Literatiirde eriskin
colyak hastalarinda hepsidin diizeylerinin demir
parametreleri ile iligkisinin arastirildigi calisma
bulunmamaktadir. Bu calismanin amaci, yeni tan
almis anemik ve anemik olmayan ¢olyak hastala-
rinda ve saglikli kontrollerde hepsidin diizeylerini
belirlemek, diger demir parametreleri ile iligkileri-

ni arastirmaktir.

GEREC ve YONTEM
Hasta Secimi ve Calisma Dizayni

Mayis 2012 ile Haziran 2013 tarihleri arasinda
Gazi Universitesi Tip Fakiiltesi Gastroenterolo-
ji Poliklinigi'nde tani almig 39 ¢olyak hastasi ve
30 saglikli gonilli caligmaya dahil edildi. Célyak
hastalig1 tanis1 klinik, serolojik ve patolojik bulgu-
lara dayandirilarak konuldu.

Kronik bobrek ve/veya karaciger yetmezligi, akut
enfeksiyon ve malignitesi olan hastalar, oral veya
intravenoz demir tedavisi alan hastalar, gebeler ve
son bir y1l icerisinde transfiizyon uygulanan hasta-
lar calismaya dahil edilmedi.

Bu calisma Gazi Universitesi Etik Kurulu'nun 28-
05-2012 tarih ve 189 sayili karari ile onaylanmis-
tir. Tim katilimcilardan bilgilendirilmis onam for-
mu alinmigtir. Arastirma protokoliinde Helsinki

Deklarasyon protokoliine uyulmustur.

Laboratuar Analizleri

Caligmaya dahil edilen tiim hastalarin rutin tam
kan parametreleri ve biyokimyasal testleri ile
beraber; ferritin, serum demir, demir baglama
dizeyleri, B12 ve folik asit diizeyleri, eritrosit se-
dimentasyon hizi (ESR), C-reaktif protein (CRP)
diizeyleri calisilmigtir. Bunlara ek olarak hepsi-
din ve eritopoetin diizeyleri ¢aligilmigtir. Alinan
kan o6rnekleri en gec 30 dk icerisinde laboratuvara
ulastirilmig, 1000 x g’de 20 dakika santrifiij edilip
serumlarina ayrilmig ve ayrilmis serumlar eppen-
dorf tiiplerine konulup -80 C° de analiz zamanina
kadar saklanmigtir. Hepsidin diizeyi ELISA yo6n-
temi ile calisilmigtir (USCN ELISA hepsidin kiti,
lot no: LL121127598). Kitin intra-assay CV degeri <
%10, inter-assay CV degeri < %12 idi. Eritropoetin
(EPO) diizeyleri de yine ELISA yontemi ile ¢ali-
silmigtir (eBIOSCIENCE San Diego, eritropoetin
kiti; lot no: 75947019). Anemi tanimi yapilirken
Diinya Saglik Orgiitii (WHO) kriterleri dikkate

alinmigtir. Kadinlar i¢in hemoglobin (Hb) degeri-
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nin 12 g/l, erkekler i¢in 13 g/l altinda olmasi ane-
mi olarak degerlendirilmigtir. Kadinlarda Hb de-
geri 11 - 11.9 g/dl arasi hafif anemi, 8 - 10.9 g/dl
arasi orta siddette anemi, < 8 g/dl siddetli anemi;
erkeklerde 11 - 12.9 g/dl aras1 hafif, 8 - 10.9 g/dl
arasi orta, < 8 g/dl ise siddetli anemi olarak kabul

edilmigtir.

istatiksel Yontemler

Oncelikle verilerin normal dagilim gosterip gos-
termedigine Kolmogorov-Smirnov ve Shapiro-Wilk
testleriyle bakilmig ve ardindan, normal dagilim
gostermeyen (p < 0.05) veriler nonparametrik test-
ler kullanilarak normal dagilim gésteren veriler
ise parametrik testler kullanmilarak karsilastiril-
migtir. Veriler ortalama + standart sapma veya
medyan (minimum - maksimum degerler) seklin-
de belirtilmistir. Nonparametrik analiz yapilan 3
grubun karsilagtirilmasinda anlaml farklilik sap-
tanan verilerde ikili analizler yapilmig ve farkli-
Iigin hangi gruplar arasinda oldugu anlagilmaya
caligilmigtir. Bu analizlerde Bonferroni diizeltmesi
yapilmistir. Yeni tan1 hasta grubunda tim para-
metrelere yonelik korelasyon analizi yapilmigtir.
Nonparametrik korelasyon analizlerinde Spear-
man’s rho testi kullanilmig ve p < 0.05 anlamli ka-
bul edilmistir. Analizler sirasinda SPSS- 17 prog-

rami1 kullanilmistir.

BULGULAR

Calismaya yeni tan1 39 ¢olyak hastasi ve 30 sag-
likh gonillia dahil edildi. Yasg ve cinsiyet agisindan
iki grup arasinda anlamh farklilik saptanmadi (p
= 0.42, p = 0.34). Hastalarin biyik cogunlugu ka-
dind1 (K/E: 30/9; %77). Colyak grubunda 18 has-
tada tan1 aninda anemi tespit edildi. Hafif derece
anemisi olan 12 hasta, orta derecede anemi tespit
edilen 6 hasta vardi. Siddetli anemisi olan has-
ta bulunmamaktaydi. Anemisi olan 18 hastanin
(%46.1) sadece birisinde DEA ve kronik hastalik

anemisi birlikteligi varken diger 17 hastada sa-

dece DEA tespit edildi. Hastalarin %35’inde B12
eksikligi (kesme deger 200 pg/ml kabul edildigin-
de) %13 inde folat eksikligi vardi. Colyak hasta-
larinda baslangic semptomlar: degerlendirildigin-
de; %29.1'inde ishal, %29.1'inde karin agris1 ve/
veya dispeptik yakinmalar, %21.8’inde halsizlik,
%14.5'inde ise kilo kayb1 gorilmistir. Hastala-
rin %5.4’unde ise tan1 aninda herhangi bir sika-
yet bulunmamaktaydi. Patolojik degerlendirmede
Marsh skorlarina gore hastalarin dagilimi; Marsh
1 (10 hasta), Marsh 2 (2 hasta), Marsh 3a (7 hasta),
Marsh 3b (8 hasta), Marsh 3c (11 hasta), Marsh 4
(1 hasta) seklindeydi.

Colyak hastalarinda viicut kitle indeksi kontrol
grubuna gore belirgin olarak daha diustkti [22.2
(15.4 - 36.5) kg/m? ve 25.3 (20.4 - 32.4) kg/m?; p
< 0.001]. Hasta grubunda

transferrin satiirasyonu ve ortalama korpiiskiiler

hemoglobin, ferritin,

hacim (MCV) degerleri kontrol grubuna gore daha
diisik bulundu [sirasiyla 12.2 (8.8 - 16.4) g/dl ve
13.8 (12.5 - 16.5) g/dl; p < 0.001, 10.2 (2.3 - 67) ng/
ml ve 34.4 (7.2 - 155) ng/ml; p = 0,002, 10.8 (1.3
- 55) ve 25 (4.5 - 104); p < 0.001, 86 (62 - 95) fLL
ve 88 (82 - 94) fL; p = 0.025]. Trombosit, 16kosit,
kirmizi hiicre dagilim genigligi (RDW) degerleri
ise kontrol grubuna gore daha yiiksek bulundu [s1-
rasiyla; 306 (191 - 700) x 1000/mm? ve 239 (159
- 356) 1000/mm?; p = 0.007, 7.5 (3.8 - 20.8) 1000/
mm3 ve 5.8 (4.6 - 11.7) 1000/mm?; p < 0.001, 15.1
(12.5 - 23.2) ve 13.4 (12 - 16.2); p < 0.001] (Tab-
lo 1). Serum hepsidin diizeyi ¢olyak hastalarinda
kontrol grubuna gore disiikk, EPO diizeyleri ise
hasta grubunda daha yiiksek bulundu [sirasiyla,
10031 (811 - 74147) ve 20199 (4506 - 89163) pg/
ml; p = 0.026, 9.7 (3.2 - 169) ve 6.5 (0.8 - 38) IU/L;
p = 0.002]. Gruplar arasinda eritrosit sedimentas-
yon hizi, C-reaktif protein, B12 ve folat diizeyleri
acisindan anlamli farklilik saptanmadi [sirasiyla;
16 (3 - 91) mm/h ve 15.5 (3 - 33) mm/h; p = 0.90,
1.9 (1 - 64) mg/dl ve 2.3 (1 - 8) mg/dl; p = 0.44, 243
(113 - 657) pg/ml ve 294 (130 - 473) pg/ml; p =
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0.20, 5.2 (0.9 - 22) ng/ml ve 7 (3.4 - 14.7) ng/ml; p =
0.26]. Anemik ve non-anemik ¢élyak hastalarinin
laboratuvar bulgular1 karsilagtirildiginda; serum
demir ve transferrin satiirasyonu degerleri hasta
grubunda daha dustikti; ferritin, hepsidin ve EPO
diizeyleri ise iki grup arasinda istatiksel anlamh
farklilik gostermedi (Tablo 2). Anemisi olan ¢ol-
yak hastalar1 kontrol grubu ile karsilastirildigin-
da hepsidin ve ferritin diizeylerinin disiik oldugu,
ESR degerlerinin ise daha yiiksek oldugu bulundu
[sirasiyla, 8727 (811 - 64019) pg/ml ve 20199 (4506
- 89163) pg/ml; p = 0.017, 6.9 (2.3 - 56) ng/ml ve
34.4 (7.2 - 155) ng/ml; p < 0.001, 25 (11 - 91) mm/h
ve 15 (3 - 33) mm/h; p = 0.006]. Colyak hastala-
rinda tani aninda histolojik bulgulara gore yapilan

smiflamada Marsh 3b ve tizeri olan 20 hastada,
Marsh1, Marsh 2, Marsh 3a olan 19 hastaya gore;
Hb ve ferritin diizeyleri istatiksel olarak anlamlh
olmamakla birlikte daha diisiik, ESR diizeyleri ise
istatiksel olarak anlamli olmamakla birlikte daha
yiksekti. Hepsidin diizeyleri ac¢isindan iki grup
arasinda fark yoktu [sirasiyla, 11.9 (8.8 - 14.8) g/dl
ve 13.4 (9.4 - 16.4) g/dl; p=0.09, 6.6 (2.3 - 48) ng/ml
ve 12.6 (4.7 - 66) ng/ml; p = 0.08, 20 (3 - 43) mm/h
ve 12 (3 -91) mm/h; p = 0.08, 9025 (811 - 50071) pg/
ml ve 12657 (1615 - 74147) pg/ml; p = 0.24]. ). Col-
yak hastalarinda hepsidin diizeyleri ferritin, TS ile
pozitif korelasyon gosterdi [sirasiyla; (r = 0.752, p
<0.001), (r = 0.456, p = 0.004)].

Tablo 1 Colyak hastalarinin genel 6zellikleri ve saglikli kontrol grubu ile karsilastiriimasi

Colyak Hastalar (n = 39)

Yas (yil)
Cinsiyet

37 (19 - 65)
30K/9E

Vicut kitle indeksi (kg/m?)
Hemoglobin (g/dl)

22.2(15.4-36.5)
12.2(8.8-16.4)

Ferritin (ng/ml) 10.2(2.3-67)
Serum demir (mg/dl) 39 (7 -177)
Transferrin sattrasyonu % 10.8 (1.3 -55)
Demir baglama kapasitesi (mg/dl) 392 (152 - 575)
MCV (fL) 86 (62 - 95)

RDW (%)
Trombosit (x 1000/mm3)

15.1(12.5 - 23.2)
306 (191 - 700)

Lokosit (x 1000/mm?) 7.5(3.8-20.8)
Notrofil sayisi (x 1000/mm?) 4.6 (2.4-15.3)
Lenfosit sayisi (x 1000/mm?3) 2.3(0.8-4.9)
Vitamin B12 (pg/ml) 243 (113 - 657)
Folat (ng/ml) 5.2(0.9-22)
Sedimantasyon (mm/h) 16 (3-91)
CRP (mg/dl) 1.9 (1 - 64)

Hepsidin (pg/ml)
Eritropoetin (1U/])

10031 (811 - 74147)

9.7 (3.2-169)

Kontrol (n = 30) P Degeri
41 (23-62) 0.42
20K/ 10E 0.34

25.3(20.4-32.4) < 0.001

13.8(12.5-16.5) < 0.001

34.4 (7.2 - 155) 0.002

85 (21 - 169) < 0.001
25 (4.5 -104) 0.001

336 (161 - 464) 0.109
88 (82 -94) 0.025

13.4(12-16.2) < 0.001

239 (159 - 356) 0.007

5.8(4.6-11.7) < 0.001

3.3(2.2-8.3) 0.001
1.8(1.2-3.2) 0.006
294 (130 - 473) 0.20
7(3.4-14.7) 0.26
15.5(3-33) 0.90
2.3(1-8) 0.44
20199 (4506 - 89163) 0.031
6.5 (0.8 - 38) 0.002

MCW: Ortalama korpuskaler hacim; RDW: Kirmizi hticre dagilim genisligi CRP: C-reaktif protein.
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Tablo 2 Anemisi olan ve anemisi olmayan colyak hastalarinin ézelliklerinin karsilastiriimasi

Yas (yil)

Cinsiyet (K/E)

Vicut kitle indeksi (kg/m?)
Hemoglobin (g/dl)

Ferritin (ng/ml)

Serum demir (mg/dl)
Transferrin sattrasyonu %
Demir baglama kapasitesi (mg/dl)
MCV (fL)

RDW (%)

Trombosit (x 1000/mm?3)
Lokosit (x1000/mm?)
Notrofil sayisi (x 1000/mm?)
Vitamin B12 (pg/ml)

Folat (ng/ml)
Sedimantasyon (mm/h)
CRP (mg/dl)

Hepsidin (pg/ml)
Eritropoetin (1U/1)

Colyak (Anemisi Olanlar)

(n=18)

41 (20 - 65)
16/2
21.8(15.4-30.2)
11.1(8.8-12)
6.9 (2.3 -56)
19.5(7 - 65)
4.8(1.3-21.3)
394 (263 - 575)
78.5 (62 - 95)
16.9 (13.2-23.2)
323 (191 - 700)
7.3(4.3-20.8)
4(2.6-15.3)
254 (187 - 434)
4.7 (0.9-18.2)
25(11-91)
2.9(1-64)

8727 (811 - 64019)

13.4(3.8-113)

Colyak (Anemisi Olmayanlar) P Degeri
(n=21)
36 (19 - 53) 0.137
14/7 0.101
22.3(17.2 - 36.5) 0.80
13.6(12.1-16.4) < 0.001
12.6 (4.5 - 67) 0.171
54 (15-177) < 0.001
14.7 (3.2 - 55.4) < 0.001
388 (152 - 499) 0.29
87 (76 - 93) < 0.001
14.3(12.5-16.5) < 0.001
290 (197 - 520) 0.117
8(3.8-13.2) 0.87
5(2.4-7.5) 0.82
243 (113 - 657) 0.90
7.5(3-22) 0.82
10 (3 -38) 0.003
1.7 (1-16) 0.109
12657 (1730 - 74147) 0.501
8.1(3.2-169) 0.585

MCW: Ortalama korpuskuler hacim; RDW: Kirmizi hiicre dagilim genisligi CRP: C-reaktif protein.

TARTISMA

Bu calismada onceki caligmalarla benzer olarak
colyak hastalarinda demir eksikligi anemisi sik-
lig1 yiksek bulunmustur. Hepsidin hormonunun
demir eksikligine yanit olarak diisiik dizeylerde
olmasi ¢olyak hastalarinda hepsidin hormonunun
demir metabolizmasinin ana diizenleyicisi olarak
rol oynadigini disindirmiustir. Hepsidin temel
olarak ince barsaktan demir emilimini azaltarak
ve demirin plazmaya gecisini engelleyerek etki
gosterir (11). Viicutta demir depolarinda azalma
oldugunda hepatik hepsidin sentezi azalmaktadar.
Akut ya da kronik enflamasyon durumlarinda ise
hepsidin sentezi artar, demir metabolizmas: tize-
rine negatif etki gosterir ve hipoferrinemi olustu-

rur (12). Bizim calismamizda ¢6lyak hastalarinda
saghkli kontrol grubuna gore hepsidin diizeyleri
distktir ve demir eksikligine adaptif bir davranig
gosterdigi dustnulebilir, ancak c¢alismamizdaki
mevcut bulgulara dayanarak c¢olyak hastalarinda
hepsidin sentezindeki azalmanin anemiye neden
oldugunu kesin olarak iddia etmek gii¢tiir. Bunu
kanitlayabilmek icin karaciger biyopsi materyal-
lerinde mRNA ekspresyon diizeylerinin degerlen-
dirildigi farkli gsekilde dizayn edilmis ¢aligmalara
ihtiyac vardir.

Anemik ve non-anemik ¢6lyak hastalarinin sonug-
lar1 kargilastirildiginda hepsidin diizeylerinin is-
tatiksel olarak anlamli olmasa da anemik grupta
daha diisiik oldugu bulunmustur. Istatistiksel an-
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lamliliga ulasilamamasinda hasta sayisinin yeter-
siz olusunun da roli olabilecegini diisiinmekteyiz.
Literatiirde immiin mekanizmali gastrointestinal
hastaliklarda hepsidin hormonunun demir meta-
bolizmasi ile iligkisinin aragtirildig: olduk¢a sinirh
sayida ¢alisma bulunmaktadir. Bu aragtirmalarin
cogu da inflamatuvar barsak hastaliklarinda ya-
pilmis calismalardir (10,13). Inflamatuvar siirecle-
rin daha 6n planda oldugu ulseratif kolit ve Cro-
hn hastaliginda serum hepsidin diizeyleri saglikli
kontrolere gore yiiksek bulunmustur. Martinelli
ve arkadaglarinin, inflamatuvar barsak hastalig
olan 50 hasta, ¢6lyak hastaligi olan 45 hasta ve 50
saglikli goniilliiniin hepsidin diizeyleri ve anemi
parametrelerini kargilagtirdiklar1 calismalarinda,
IBH grubunda ¢olyak ve saghikli kontrol grupla-
rina gore anemi siklig1 daha yiiksekti (10). Buna
ragmen ferritin, hepsidin, ESR ve CRP diizeyleri
IBH grubunda anlamh diizeyde yiiksek bulunmus.
Pantelis ve arkadaglarinin 49 ilseratif kolit has-
tasi, 51 Crohn hastas1 ve 102 saglikli kontrolle
yaptiklar1 bir diger arastirmada, IBH olanlarda
kontrol grubuna goére anemi oranlari yiiksekken,
hepsidin diizeyleri saglikli kontrol grubuna gore
belirgin yiksek bulunmus (13). Ayni ¢alismada
korelasyon analizlerinde IBH hastalarinda hepsi-
din dizeylerinin ferritin ve CRP ile pozitif kore-
lasyonu tespit edilmigtir. Bu ve bu bulgular1 des-
tekleyen diger caligsmalara gére hepsidin hormonu
IBH hastalarinda inflamatuvar bir belirtec olarak
yiksek bulunmustur. Calismamizda yeni tan ak-
tif ¢6lyak hasta grubunda bir inflamasyon belirteci
olan hepsidin diizeylerinin neden diisiik bulundu-
gunu mevcut verilerle aciklamak giictiir. Colyak
hastalarinda hizli enterosit yapim yikim dongiisii-
nin hepsidin dizeylerinin disiik 6l¢iillmesine ne-
den olabilecegi hipotezi 6ne striilebilir (14).

Colyak hastaligr kadinlarda daha sik goriilmekte-
dir (K/E: 2/1). Bizim ¢alismamizda da ¢olyak has-
talarinin %73t kadindi. Colyak ve saglikli kontrol
grubu kargilastirildiginda beklenildigi gibi anemi
sikhigr ¢olyak grubunda daha yiiksekti, demir pa-

rametreleri agisindan da DEA ile uyumlu bekle-
nen sonuglar elde edildi. Gegmis ¢aligsmalara gore
¢olyak hastalarinda anemi siklig1 %12’den %82’ye
kadar degiskenlik gostermektedir. Bizim calisma-
mizda da CH'nda anemi siklig1 %46 olarak tespit
edilmistir ve bu anlamda literatiir ile uyumlu bir
sonuc elde edilmistir (15,16).

Calismamizdaki kisithliklar ise su sekilde siralana-
bilir; hasta sayisinin yetersizligi temel sinmirlilik ola-
rak goriilebilir. Ayrica saglikli kontrol grubu digin-
da ¢olyak hastaligi olmayan ve DEA olan bir kontrol
grubu da hepsidinin CH'nda normal bir DEA'nden
farkli ozellik gosterip gostermedigi konusunda fi-
kir verebilirdi. Ayrica hepsidin serumda ve idrarda
saptanabilen ve 6nciil maddesi olan prohepsidinin
yikilmasiyla olusan bir peptiddir. Hastalarin idrar
hepsidin ve serum prohepsidin diizeylerinin ¢alisil-
mas1 CH'nda hepsidinin yerini daha iyi anlamamizi
saglayacakti. Ayrica CH patogenezinde etkin olan
baz1 sitokinlerin serum diizeylerinin belirlenmesi
¢olyak hastaligindaki anemide hepsidinin roliine
iligskin daha gii¢lii veri saglayabilirdi.

Sonug¢ olarak calismamizda c¢oélyak hastalarinda
ozellikle de anemisi olan ¢olyak hasta grubunda
hepsidin diizeyleri kontrol grubuna goére diisiik
bulundu. Anemik ve nonanemik c¢olyak hastala-
r1 arasinda hepsidin diizeyleri acisindan anlamli
farklilhlk bulunmadi. Gelecekte c¢olyak hastala-
rinda hepsidin hormonunun DEA gelisimindeki
roliintin degerlendirilecegi daha cok sayida hasta
ve daha fazla parametreyle yapilacak genis ¢aph

aragtirmalara ihtiyac¢ vardir.

Etik Kurul: Bu calisma Gazi Universitesi Etik
Kurulu’nun 28-05-2012 tarih ve 189 sayili karart
ile onaylanmugtir. Arastirma protokoliinde Helsin-

ki Deklarasyon protokoliine uyulmustur.

Cikar Catismast Beyanu: Yazarlar herhangi bir

ctkar catismast olmadigini beyan ederler.

Finans Beyanu: Yazarlar bu calismanin herhangi

bir finansal destek almadigint beyan ederler.
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Evaluation of GLP-2 receptor expression in gastrointestinal
neuroendocrine tumors

Gastrointestinal néroendokrin timorlerde GLP-2 reseptdr ekspresyonunun
degerlendirilmesi

® Sule NAMLI KOC!, ® Ozgiil SAGOL?, ® Mesut AKARSU®

Department of 'Gastroenterology, Altinbas University School of Medicine, istanbul

Departments of 2Pathology and 3Gastroenterology, Dokuz Eyliil University School of Medicine, izmir

Background and Aims: Neuroendocrine tumors arise from cells of the neuroendocrine system. These cells show both nerve and endocrine
cell characteristics and can be found in many organs in the body. GLP-1 and GLP-2 are released from intestinal L cells in a 1:1 ratio following food
intake. GLP-2 receptor recognizes GLP-2. GLP-2 receptor mRNA transcripts have been detected in the stomach, small and large intestine, brain,
and lung. The proliferative effect of GLP-2 has been demonstrated in mice, rats, pigs, and humans by administering exogenous GLP-2. The objec-
tive is to evalaute the relation between gastroenteropancreatic neuroendocrine tumors and glukagon like peptid-2 and GLP-2 receptor. Materials
and Methods: The patients, who were pathologically diagnosed with gastroenteropancreatic neuroendocrine tumor between 2006-2009 were in-
cluded in the study. There were 47 patients (27 females, 20 males, avarage age: 54 + 15.5) in the study. There were also 46 control group patients
(25 females, 21 males, avarage age: 57.5 + 14.8). Pathological tissue blocks prepared on poly-L-lysine microscope slides were stained by GLP-2
receptor antibody (1:100 - 1:200, 1 mg/ml) immunohistochemical stain. Results: GLP-2 receptor positivity of colon neuroendocrine tumor group
was 30% (4/13) and colon control group was %100. GLP-2 receptor positivity of pancreas neuroendocrine tumor group was 25% (3/12) while it
was 100% in pancreas control group. The comparison of colon neuroendocrine tumor and control group showed significant difference (p: 0.003).
The comparison of pancreas neuroendocrine tumor and control group also showed statistically significant difference (p < 0.001). The comparison
of gastric neuroendocrine tumor with the control yielded comparable results (p: 0.22). Conclusions: We concluded that GLP-2 receptor cannot
be as useful as somatostatin receptors in diagnosis and treatment of these tumors. More studies are needed on this subject with different methods.

Key words: GLP-2 receptor, neuroendocrine tumours, GEP-NET

Giris ve Amac: Noroendokrin tiimérler, néroendokrin sistem hiicrelerinden kaynaklanir. Bu hicreler hem sinir hem de endokrin hiicre 6zelligi
gosterirler ve viicuttaki birgok organda bulunabilirler. GLP-1 ve GLP-2, gida alimini takiben 1:1 oraninda bagirsak L hiicrelerinden salinir. GLP-2
reseptorl, GLP-2yi tanir. GLP-2 reseptér mRNA transkriptleri mide, ince ve kalin bagirsak, beyin ve akcigerde tespit edilmistir. GLP-2’nin prolifer-
atif etkisi farelerde, siganlarda, domuzlarda ve insanlarda eksojen GLP-2 uygulanarak gosterilmistir. Amag, gastroenteropankreatik néroendokrin
timorler ile glukagon benzeri peptid-2 ve GLP-2 reseptdr arasindaki iliskiyi degerlendirmektir. Gere¢ ve Yontem: 2006-2009 yillar arasinda
patolojik olarak gastroenteropankreatik néroendokrin timor tanisi alan hastalar ¢alismaya dahil edildi. GCalismaya 47 hasta (27 kadin, 20 erkek,
ortalama yas: 54 + 15.5) alindi. Ayrica 46 kontrol grubu hastasi (25 kadin, 21 erkek, ortalama yas: 57.5 + 14.8) vardi. Poli-L-lisin mikroskop lam-
larinda hazirlanan patolojik doku bloklari, GLP-2 reseptér antikoru (1:100 - 1:200, 1 mg/ml) immunohistokimyasal boyama ile boyandi. Bulgular:
Kolon néroendokrin timaor grubunun GLP-2 reseptor pozitifligi %30 (4/13), kolon kontrol grubunun GLP-2 reseptor pozitifligi %100 bulundu. Pank-
reas noroendokrin timor grubunun GLP-2 reseptér pozitifligi %25 (3/12) iken, pankreas kontrol grubunda %100 idi. Kolon néroendokrin timér
ile kontrol grubunun karsilastirimasinda anlamli farklilik gértildi (p: 0.003). Pankreas néroendokrin tiimér ile kontrol grubunun karsilastinimasi da
istatistiksel olarak anlamli farkliik gosterdi (p < 0.001). Gastrik néroendokrin tlimdrlerin kontrol ile karsilastirimasi karsilastirilabilir sonuglar verdi
(p: 0.22). Sonuc: GLP-2 reseptoriiniin bu timdrlerin tani ve tedavisinde somatostatin reseptérleri kadar yararli olamayacagi sonucuna vardik. Bu
konuda farkl yontemlerle daha fazla galismaya ihtiyag vardir.

Anahtar kelimeler: GLP-2 reseptorl, néroendokrin timorler, GEP-NET
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GLP-2 receptor expression in GEP-NET

INTRODUCTION

Neuroendocrine tumors (NETs) develop from neu-
roendocrine system cells. These cells have both
nerve and endocrine cell properties and can be
found in a variety of organs across the body (1). Ac-
cording to hormone secretion, NETs are classed as
functional (about 40%) (2) or nonfunctional (3-5).

The proglucagon precursor encodes glucagon-like
peptide-2 (GLP-2). The glucagon and GLP-1 se-
quences are encoded by this precursor. Progluca-
gon is broken down in tissue-specific ways by pro-
hormone converting enzymes (PC), PC-2 creates
glucagon, and the major proglucagon component
in the pancreas or PC-1 produces gastrointestinal
(GI) glycentin, oxyntomodulin, GLP-1, and GLP-
2 in the gastrointestinal system (6-8). Progluca-
gon-derived peptides (PGDPs) have a wide range
of actions. All of these are necessary for controlling
nutrition intake and/or maintaining energy bal-

ance.

Following meal ingestion, intestinal L cells release
GLP-1 and GLP-2 in a 1:1 ratio (9-11). The GLP-2
receptor (GLP-2R) was cloned from rat and human
hypothalamus and intestinal cDNA cells (12) and
designated as a member of the G protein-coupled
receptor family B secretin-like subfamily based on
conserved structure (12).

GLP-2R identifies GLP-2 (12,13). Transcripts of
GLP-2 receptor mRNA have been found in the
stomach, small and large intestines, brain, and
lung (14-18). Exogenous GLP-2 administration has
been shown to have a proliferative impact in mice,
rats, pigs, and humans (19). Given the findings of
experimental research demonstrating GLP-2’s pro-
liferative and antiapoptotic actions, particularly
on the colon, it is hypothesized that it plays a role
in the creation of colon polyps and colon cancer.

In this study, we looked at GLP-2R expression
in cells using gastroenteropancreatic neuroendo-
crine tumor (GEP-NET). The discovery of the link

between GLP-2R and GEP-NET may help to un-
derstand the pathogenic process and may lead to
novel treatment techniques that block GLP-2R by
locating a secondary target receptor, such as the
somatostatin receptor in neuroendocrine tumors.

MATERIAL and METHODS
Group Study

The research comprised patients with pathological
diagnosis of GEP-NET between 2006 and 2009. The
trial comprised 47 patients in the GEP-NET group
and 46 participants in the control group. Patients
were investigated in accordance with a procedure
authorized by the Human Subjects Institution-
al Committee of Dokuz Eyliil University Medical
Faculty (26.01.2011-12). All procedures were car-
ried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki and
informed consent was taken from the patients.

Pathologic Examine

Five-micron slices were cut from each represen-
tative paraffin block and placed on poly-L-lysine
coated slides for immunohistochemical staining.
For immunostaining using GLP-2 receptor anti-
body (Genetex, dilution: 1/100-1/200, 1 mg/ml), the
standard streptavidin-biotin immunoperoxidase
technique was utilized. Tissue slices were deparaf-
finized in xylene, then rehydrated in a succession
of alcohols before being submerged in distilled wa-
ter. Antigen retrieval was carried out in 0.1 mol/L
citrate buffer at 99°C for 20 minutes (pH: 5.5). The
Lab Vision Autostainer 360 was then utilized for
further staining. Endogenous peroxidase activity
was inhibited in 0.3% H202 for 15 minutes be-
fore the sections were rinsed with Tris. The sec-
tions were then incubated for 5 minutes in Large
Volume Ultra V Block, followed by 60 minutes in
the primary antibody (GLP-2, 1:100-1:200 dilution
rate). As a positive control, colon tissue was em-

ployed. The staining profile was examined under
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a light microscope (Nikon ECLIPSE 80i). For the
examination of GLP-2 staining in adenocarcinoma
patients, nuclear and cytoplasmic expression in
less than 30% of tumor cells was scored (+), while
expression in more than 30% of tumor cells was

scored (++).

Statistical Evaluation

Using computer software, the immune-histochem-
ical assessment results were statistically evaluat-
ed (SPSS 15.0, Chicago, IL, USA). The percentage
computation, average, and standard deviation
were employed for descriptive findings. Statistical
significance was defined as a probability level of
0.05 or less.

RESULTS

The research included 47 individuals with patho-
logically confirmed GEP-NET (27 females and 20
males) (Table 1). The control group included 25 fe-
males and 20 males. The patients’ mean age was
54 + 15.5 (range: 11 - 78), while the control group’s
mean age was 57.5 + 14.8. There was no difference
in age or gender between GEP-NET patients and

the control group.

Table 1 Characteristics of patient and control group.

Patients Control Group P
Gender (male) 20/47 (42%) 20/45 (44.4%) > 0.05
Age (years) 54 +15.5 57.5+£14.8 > 0.05

Tumors were found in the stomach in 15 patients,
the pancreas in 12, the colon in 13, the duodenum
in 3, the appendix in 2, and the esophagus in 2.

Immunohistochemical Analysis

In all instances, GLP-2R antibody (1:100-1:200,
1 mg/ml) was immunohistochemically examined.
Normal mucosa tissues were obtained from the co-
lon, stomach, and pancreas, and enteroendocrine
tissues were immunohistochemically stained to re-
veal GLP-2 receptor expression in enteroendocrine
cells (Figure 1). The presence of chromogranin pos-
itivity and actin negativity in normal mucosa cells
indicates that these GLP-2R-positive cells are en-

teroendocrine cells.
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Figure 1 Staining pattern in endocrine cells.

In GEP-NET patients, focal cytoplasmic staining
was identified in 6 (20%), no staining was seen
in 34 (72%), and focal staining was reported in 7
(15%). GLP-2R expression was significantly higher
in pancreatic tissue from the control group than in
pancreas neuroendocrine tumor (p: 0.001) (Table
2). Significant staining was detected in the colon
tissue control group against the colon neuroendo-
crine tumor group (p: 0.003) (Table 3). One pa-
tient had considerable staining, 1 patient had focal

Table 2 Staining patterns of pancreas.

Concerning tumor size, 22 GEP-NETs were small- Staining (+) Staining ()

er than 1 cm, 17 were larger than 2 cm, 5 were be- Patient 3 (25%) 9 (75%)

tween 1 and 2 centimeters, and 3 were of unknown Comiial 12 (%100)

size. p: 0.001
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Table 3 Staining pattern of colon.

Staining (+) Staining (-)
Patient 4 (30%) 9(70%)
Control 13 (% 100)
p: 0.003

staining, and 2 patients had non-significant focal
staining in gastric neuroendocrine tumors of the
stomach. There was no substantial difference in
GLP-2R expression between normal stomach tis-
sue and neuroendocrine tumors.

DISCUSSION

Neuroendocrine tumors are rare heterogeneous
category of tumors that can occur in practically any
part of the body as a result of malignant transfor-
mation of diverse neuroendocrine cells. It is most
common in the gastrointestinal system. If GEP-
NETSs (gastroenteropancreatic neuroendocrine tu-
mors) induce a neuroendocrine syndrome due to ex-
cessive production of a peptide hormone, they are
called “functional GEP-NETs,” and if they don’t,
they are called “nonfunctional GEP-NETSs” (8).

GEP-NETSs express a variety of peptide receptors,
the most prominent of which being somatosta-
tin. In hormone-secreting symptomatic instances,
these tumors can be treated by blocking the soma-
tostatin receptor. Aside from somatostatin recep-
tors, these tumors can also express cholecystoki-
nin 2, bombesin, neuropeptide Y, and vasoactive
intestinal peptide receptors, and novel therapies

for these receptors are being explored (9).

Increased GLP-2 and other proglucagon-derived
peptides were discovered in the blood of experi-
mental animals with intestinal injury during an-
imal investigations (10). These experiments also
shown that GLP-2 infusion reversed the intestinal
damage caused by non-steroid antiinflammato-
ry drug (NSAID) and chemotherapeutic drug use
in experimental mice (11,12). Similarly, in the

blood of individuals with inflammatory bowel ill-
ness, plasma GLP-2 levels increased, particularly
the GLP-2 (1-33) / GLP-2 (3-33) ratio (13). These
findings may give evidence that GLP-2 is effective
in cell proliferation and may play a role in uncon-
trolled cell growth.

Although the methods by which GLP-2 reduces
apoptosis are unknown, GLP-2 signaling decreas-
es the effects of the proapoptotic protein glycogen
synthase kinase-3 (GSK3) both in vitro and in vivo
(20).

Exogenous GLP-2 dramatically promotes entero-
cyte proliferation in vivo, however GLP-2R is not
expressed in this cell group. GLP-2 therapy sup-
presses cell proliferation in cultivated epithelial
cells from the small intestine but enhances cell
growth in cell lines originating from the large
bowel (21), indicating that the impact of GLP-2R
activation may be cell-type or tissue-specific. GLP-
2’s proliferative effects in cell culture systems are
frequently reported in the absence of confirmed
expression of the known GLP-2R (22), suggest-
ing that GLP-2 may exert some of these actions
via as-yet unidentified receptors and/or signaling
pathways. Because GLP-2 is a powerful intestino-
trophic growth factor, its effect may stimulate the
creation or accelerate the growth of intestinal can-
cers. This is especially relevant in patients taking
chemotherapy for pre-existing cancer and in indi-
viduals with inflammatory bowel disease (IBD),
who are at a higher risk of developing colon cancer
(23). Short-term GLP-2 administration had no in-
fluence on tumor growth in rats with pre-existing
large bowel tumors (24), and GLP-2 administration
had no effect on chemotherapy’s ability to diminish
tumor size in mice (25). However, after the carcin-
ogen 1,2-dimethylhydrazine was administered
to mice, one-month treatment of a GLP-2 analog
increased tumor burden relative to saline-treat-
ed controls (26). As a result, while the present
evidence implies that GLP-2 may promote tumor
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development in the context of carcinogen delivery,
whether GLP-2 alone promotes tumor formation
has yet to be established.

GLP-2 receptor expression was found in all 25 nor-
mal tissues tested with immunohistochemistry
around colon and pancreatic NETSs in our investi-
gation. Furthermore, only four (30%) of the NET
patients displayed staining indicating GLP-2R ex-
pression (Figure 2). Furthermore, only two of these
instances exhibited extensive staining, whereas
only three of the pancreatic NET cases had GLP-
2R showing (Figure 2). Because low levels of anti-
gen expression may not be detected by immuno-
histochemistry, GLP-2R expression may have been
detected in more cancer tissues if a more sensitive
RT-PCR approach had been utilized, as Yusta et
al. did (16). The second explanation might be that
lack of differentiation can lead to loss of GLP-2 re-
ceptors. Somatostatin receptors are seen in a simi-
lar manner. SSTR2A expression has been found to
decrease in high-grade lesions, including gut (27)
and lung (28) cancers. Although there is little re-
search on this, we believe that loss of receptors due
to differentiation may be the cause.

Another possibility is that GLP receptors are be-
ing downregulated. The GLP-2R, like many other

staining

M no staining
M diffuse staining
O focal staining

Figure 2 Staining pattern of patient group.

G protein-coupled receptors, has considerable sig-
naling down-regulation in response to acute ligand
stimulation in vitro. This mechanism, known as
receptor desensitization, occurs independently of
receptor lipid raft-dependent internalization and
leads in a sustained decrease in receptor respon-
siveness to future agonist activation (29).

More research is needed to determine if functional
GLP-2R desensitization occurs in vivo in response
to either short-term activation by endogenous
GLP-2 or persistent receptor signaling caused by
exogenous injection of long-acting GLP-2 analogs.
GLP-2’s proliferative effects in cell culture systems
are frequently reported in the absence of confirmed
expression of the known GLP-2R (22), suggesting
that GLP-2 may exert some of these actions via as-
yet unidentified receptors and/or signaling path-
ways. As a result, GLP-2 may still have a function
in the development of NET without affecting GLP-
2R. There were no other studies in the literature
that showed GLP-2R positivity in GRP-NETs.
However, because carcinoid tumors are derived
from intestinal endocrine cells, Yutsa et al. exam-
ined GLP-2R expression in four patients based on
the idea that these tumors should be GLP-2 posi-
tive. GLP-2R expression was not unique in these
instances, however three individuals showed pos-
itive in small localized regions. Despite the fact
that it is a small group of patients, these findings

are consistent with the findings of our study (16).

We found no GLP-2R (+) cells in either stomach
NETSs or normal stomach tissue in our investiga-
tion. The explanation for this might be that GLP-
2R expression in the stomach is lower than in the
colon and small intestine. Yusta et al. discovered
substantially more GLP-2R positivity in the small
intestine and colon than in the stomach in their
investigation. They demonstrated that expression
rises as it approaches the distal gastrointestinal
tract.
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Finally, because GLP-2R expression is derived
from endocrine cells in GEP-NETS, it is expected
that it will be employed for diagnostic and thera-
peutic reasons. However, our analysis found no evi-
dence of GLP-2R expression in these malignancies.
As a result, it does not appear conceivable to bene-
fit from GLP-2-like medicines such as somatostatin
analogs in GEP-NET therapy at this time. It also
does not appear acceptable to employ GLP-2R as a
diagnostic technique in the same way as somatosta-
tin receptors are. More research is needed to back
up our results of GLP-2R expression in GEP-NETs.
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Ulseratif kolit aktivitesi ve siddetinin invaziv olmayan
biyobelirtecler ile degerlendirilmesi

Evaluation of ulcerative colitis activity and severity with non-invasive biomarkers
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Giris ve Amac: Bu calismamizda, Ulseratif kolit hastalik aktivitesinin belilenmesinde nétrofil/lenfosit orani, platelet/lenfosit orani, monosit/lenfosit
orani ve C-reaktif protein/albiimin oraninin roliinii degerlendirdik. Gerec ve Yontem: Ulseratif kolit tanisi ile takip ettigimiz 18 yas Ustii hastalar
retrospektif olarak tarandi. Yas, cinsiyet, komorbid hastaliklar agisindan farklihdi ortadan kaldirmak icin ayni hastalarin endoskopik remisyon ve akti-
vasyon donemlerindeki laboratuvar ve tedavi verileri karsilastirildi. Bulgular: Calisma kriterlerine uygun olan 87 hasta ¢alismaya alindi. Hastalarin
%69’u erkek, %371’i kadindi. En sik sol tip (%48.3) tutulum saptandi ve aktif ddnemde median endoskopik aktivite indeksi 8'di (6-12). Endoskopik
olarak aktif hastalik doneminde istatistiksel acidan I6kosit, nétrofil, monosit, trombosit, sedimentasyon, C-reaktif protein diizeyi anlamli olarak yiikse-
kken, hemoglobin ve alblimin diizeyleri anlamli olarak dustikti (p < 0.05). Median platelet/lenfosit orani [152.4 (70.1 - 422.7) ve 137.5 (36 - 1212), p
= 0.009)], monosit/lenfosit orani [(0.06 (0.01 - 1.54) ve 0.04 (0.01 - 0.9), p = 0.03], nétrofil/lenfosit orani [2.47 (0.73 - 9.92) ve 2.08 (0.55 - 6.54), p =
0.007] ve C-reaktif protein/albimin oraninin [2.3 (0.1-80) ve 0.51 (0.04 - 8.48), p < 0.001] degerleri aktif hastalik doneminde hastaligin inaktif oldugu
déneme gore anlamli olarak daha yiiksek saptandi. Yapilan ROC analizde nétrofil/lenfosit orani ve C-reaktif protein/albimin oraninin endoskopik aktif
hastaligi tahmin etmede yararl oldugu, platelet/lenfosit orani ve monosit/lenfosit oraninin ise aktif hastaligi géstermede faydali olmadid tespit edildi.
Nétrofil/lenfosit orani icin esik deger 2.35 alindiginda aktif hastalik igin sensitivite %59.8, spesifite %66.7, egri altinda kalan alan 0.619 saptandi (p =
0.007). C-reaktif protein/albimin orani igin esik deger 0.87 alindiginda aktif hastalik igin sensitivite %74.7, spesifite %72.4, egri altinda kalan alan 0.806
saptandi (p < 0.001). Sonuc: Ulseratif kolit hastalarinda nétrofil/lenfosit orani, platelet/lenfosit orani, monosit/lenfosit orani, C-reaktif protein/albiimin
orani degerleri aktif hastalikta anlamli olarak yiikselmekle birlikte, endoskopik aktif hastaligin tahmininde sadece nétrofil/lenfosit orani ve C-reaktif
protein/alblimin orani yeterli sensitivite ve spesifiteye sahiptir.

Anahtar kelimeler: Ulseratif kolit, endoskopik aktivite, nétrofil/lenfosit orani, platelet/lenfosit orani, monosit/lenfosit orani, C-reaktif
protein/albliimin orani

Background and Aims: In this study, we evaluated the role of neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, monocyte/lymphocyte ratio
and C-reactive protein/albumin ratio in determining ulcerative colitis endoscopic activity. Materials and Methods: Patients over the age of 18 who
were followed up with the diagnosis of ulcerative colitis were retrospectively screened. In order to eliminate the difference in terms of age, gender, and
comorbid diseases, the datas of the patients in the endoscopic remission periods compared with their own datas in the activation periods. Results:
Eighty-seven patients who met the study criteria were included in the study, of which 69% were male and 31% were female. The most common local-
ization was left-side (48.3%) and the median endoscopic activity index was 8 (6 - 12) in the active period. During the endoscopically active disease
period, leukocyte, neutrophil, monocytes, thrombocyte, sedimentation, and C-reactive protein levels were significantly higher, while hemoglobin and
albumin levels were significantly lower (p < 0.05). Median platelet/lymphocyte ratio [152.4 (70.1 - 422.7) and 137.5 (36 - 1212), p = 0.009)], monocyte/
lymphocyte ratio [(0.06 (0.01 - 1.54) and 0.04 (0.01 - 0.9), p = 0.03], neutrophil/lymphocyte ratio [2.47 (0.73 - 9.92) and 2.08 (0.55 - 6.54), p = 0.007]
and C-reactive protein/albumin ratio [2.3 (0.1 - 80) and 0.51 (0.04 - 8.48), p < 0.001] values were higher in the endoscopically active period compared
to the inactive period. In the ROC analysis, only neutrophil/lymphocyte ratio and C-reactive protein/albumin ratio were sensitive and specific enough to
predict endoscopic active disease. When the cutoff value of neutrophil/lymphocyte ratio was taken as 2.35, sensitivity for active disease was 59.8%,
specificity was 66.7%, and area under the curve was 0.619 (p = 0.007). And, when the cutoff value of C-reactive protein/albumin ratio was taken as
0.87, the sensitivity for active disease was 74.7%, the specificity was 72.4%, and the area under the curve was 0.806 (p < 0.001). Conclusions:
Although neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, monocyte/lymphocyte ratio, and C-reactive protein/albumin ratio values increase
significantly in active disease in ulcerative colitis, only neutrophil/lymphocyte ratio and C-reactive protein/albumin ratio are useful in the estimation of
endoscopic active disease and have sufficient sensitivity and specificity.

Key words: Ulcerative colitis, endoscopic activity, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, monocyte/lymphocyte ratio,
C-reactive protein/albumin ratio
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GIRiS

Ulseratif kolit (UK), gastrointestinal kanalin idi-
yopatik, remisyon ve relapslarla seyreden kronik
inflamatuvar bir hastaligidir. Rektumdan bas-
layarak proksimale dogru diffiiz olarak kolonun
degisik bolimlerini etkileyebilir (1). Kolonoskopi,
UK'de hastalik aktivitesinin izlenmesinde halen
altin standart olarak rol oynar. Bununla birlikte,
endoskopi yoluyla mukozal aktivitenin degerlen-
dirilmesi invaziv ve maliyetlidir ve siddetli UK’li
hastalarda ciddi komplikasyonlara yol acabilir (2).
Ancak UK’deki mukozal aktiviteyi degerlendir-
mek icin ideal bir biyobelirte¢ tanimlanmamistir
ve hastalik aktivitesini ongéren bazi belirtecler-
le daha once yapilan klinik ¢caligmalarda %50-60
araliginda degisen spesifite ve sensitivite oranlari
bildirilmistir (3,4). No6trofil/lenfosit orani1 (NLO),
platelet/lenfosit orani (PLO), monosit/lenfosit ora-
n1 (MLO) ve C-reaktif protein (CRP)/albumin ora-
ninin (CAO) birgok aktif inflamatuvar hastalikta
hastaligin siddeti ile korele bir sekilde biyobelir-
tec olarak kullanilabilecegi gosterilmistir (5-10).
UK'de de mukozal aktiviteyi degerlendirmek icin
invaziv olamayan bu belitecler kullanilabilir (11-
14). Ancak, gerek onceki ¢aligmalardaki hasta sa-
yilarinin kisitli olmasi, gerekse bu dort paramet-
reyi aym1 anda degerlendiren az sayida caligma
olmasi nedeni ile bu parametrelerin UK aktivas-
yonunu belirlemedeki rolleri agisindan ilave calig-
malara ihtiyac vardir. Biz bu calismamizda UK'da
hastalik aktivitesinin belirlenmesinde NLO, PLO,
CAO ve MLO’nun roliini degerlendirdik.

GEREC ve YONTEM
Hasta Secimi

Bu calismada, Amasya Universitesi Sabuncuoglu
Serefeddin Egitim Arastirma Hastanesi’'nde Mayis
2017 - Haziran 2021 tarihleri arasinda UK tanis1
ile takip ettigimiz 18 yas tisti hastalar retrospek-
tif olarak tarandi. Yas, cinsiyet, komorbid hasta-

liklar acisindan farkliligi ortadan kaldirmak igin
ayni hastalarin endoskopik remisyon ve aktivas-
yon dénemlerindeki verileri birbiri ile kargilagtiril-
di. Hemogram ve biyokimya parametreleri tizerine
ilag etkisini ortadan kaldirmak i¢in, daha 6nceki
kolonoskopisinde endoskopik remisyonda olan ve
remisyondaki déneme gore azatioprin veya anti-
(timor nekrozis faktor) TNF ila¢ modifikasyonu
yapilmadan takipteki kolonoskopilerinde endosko-
pik aktivasyon saptanan hastalar ¢alismaya dahil
edildi.

Hem remisyon hem de aktivasyon doénemlerin-
de endoskopi ve laboratuvar verileri olmayan, bu
donemler arasinda ila¢g modifikasyonu yapilan ve
tetkikler sirasinda aktif olarak steroid kullanan
hastalar calismaya dahil edilmedi. Aktivasyon
olan tim hastalarda gayta mikroskopik inceleme-
si, gayta kiiltiri ve Entamoeba histolytica igin
spesifik testler yapildi, ilave olarak immiinsiip-
resif tedavi alan hastalarda olasi sitomegaloviriis
enfeksiyonu acisindan doku incelemesi ve immiin-
histokimyasal testler uygulandi, enfeksiyoz neden
saptanan hastalar calismaya alinmadi. Ayrica,
tam kan sayimi ve serum biyokimya parametrele-
rini etkileyebilecek hematolojik hastaligi, romato-
lojik hastaligi, malignitesi, kronik karaciger hasta-
lig1, ¢olyak hastaligi, kronik bobrek hastaligi, kalp
yetmezligi ve son 1 ay i¢inde gecirilmis sistemik

enfeksiyonu olan hastalar calismadan digland.

Kolonoskopik Degerlendirme

Kolonun tilseratif kolit acisindan tutulum bélgesi,
Montreal siniflandirma sistemi kullanilarak belir-
lendi; E1 = Proktit, E2 = Sol kolon, E3 = Ekstansif
kolit (pankolit dahil) (15). Endoskopik aktivite,
Rachmilewitz endoskopik aktivite indeksi (EAI)
kullanilarak belirlendi. Rachmilewitz EAI = 4
olanlar aktif, < 4 olanlar remisyon olarak kabul
edildi (16).
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Laboratuvar Degerlendirme

Hastalarin kolonoskopi islem tarihinde yapilmaisg
olan sabah aclik laboratuvar parametreleri kay-
dedildi. Hastalarin CRP ve fibrinojen diizeyleri
immiinotirbidimetrik yontem ile Beckman Coul-
ter AU5800 (California, USA) cihazinda, albiimin
diizeyleri spektrofotometrik yontem ile Beckman
Coulter AU5800 (California, USA) cihazinda, tam
kan sayimi parametreleri floresan akig sitometrisi
yontemi ile Sysmex XN 1000 (Sysmex, Kobe, Ja-
pan) cihazinda ve sedimentasyon diizeyi kizilotesi
bariyer yontemi ile Sistat ESR 20 (Sistat, Ankara,
Turkey) cihazinda caligildi. Hastalarin kan testle-
rinde saptanan mutlak notrofil sayis1 mutlak lenfo-
sit sayis1 ile boliinerek NLO, mutlak platelet sayisi
mutlak lenfosit sayisi ile boliinerek PLO, mutlak
monosit sayis1i mutlak lenfosit sayisi ile bolinerek
MLO, ve serum CRP diizeyi serum albiimin diizeyi
ile bolunerek CAO saptandi.

Istatistik

Istatistiksel analizi gerceklestirmek icin Windows
icin IBM SPSS Statistics, Surim 25.0 yazilimi
(IBM Corp., Armonk, NY, ABD) kullanildi. Aras-
tirma verilerinin degerlendirilmesinde tanimlayici
istatistiksel yontemler (ortalama, standart sapma,
medyan, frekans, yiizde, minimum, maksimum)
kullanildi. Nicel verilerin normal dagilima uygun-
lugu Kolmogorov-Smirnov, Shapiro-Wilk testi ve
grafiksel incelemeler ile analiz edildi. Grup karsi-
lagtirmalarinda normal dagilan siirekli degisken-
ler icin parametrik test (Student t-testi), normal
dagilmayan degiskenler icin parametrik olmayan
testler (Mann-Whitney U ve Kruskal-Wallis) kul-
lanildi. Farkli gruplardaki kategorik degiskenle-
ri kargilastirmak i¢in ki-kare testi veya Fisher’in
kesin ki-kare testi kullanildi. PLO, NLO, MLO ve
CAO degerlerinin hastalik aktivitesinin tahminin-
deki rolleri icin Receiver Operating Characteristic
(ROC) egri analizi ve egri altindaki alan (AUC)

incelendi. Istatistiksel analizde %95 giiven aralig

ve %5 hata payi ile p < 0.05 istatistiksel olarak an-
lamli kabul edildi.

Etik

Bu calisma Amasya Universitesi Girisimsel Olma-
yan Klinik Aragtirmalar Etik Kurulu tarafindan
19/06/2020 ve No: 15386878-044 karar ile onaylan-
mis ve Diinya Saghk Orgiitii Helsinki Bildirgesi
etik ilkeleri dogrultusunda yturatilmistir.

BULGULAR

Takip edilen toplam 110 tlseratif kolit hastasi
icinden calisma kriterlerini karsilayan 87 hasta
calismaya alindi. Hastalarin 60’1 (%69) erkek, 27’si
(%31) kadind1. Ortalama yas 46.6 + 1.5 olarak sap-
tandi. En sik sol tip (%48.3) tutulum saptand: ve
aktif dsnemde median EAI 8'di (6-12). Hastalarin
30’u (%34.5) azatioprin, 7’si (%6.5) anti-TNF teda-
vi aliyordu (Tablo 1).

Endoskopik olarak aktif hastalik doneminde is-
tatistiksel acidan lokosit, notrofil, monosit, trom-
bosit, sedimentasyon, CRP diizeyi anlamh olarak
yiksekken, hemoglobin ve albiimin diizeyleri an-
laml olarak diisiiktii (p < 0.05). Median PLO [152.4
(70.1-422.7) ve 137.5 (36 - 1212), p = 0.009)], ML.O
[(0.06 (0.01 - 1.54) ve 0.04 (0.01 - 0.9), p = 0.03],
NLO [2.47 (0.73 - 9.92) ve 2.08 (0.55 - 6.54), p =
0.007] ve CAO [2.3 (0.1 - 80) ve 0.51 (0.04 - 8.48),
p < 0.001] degerleri aktif hastalik doneminde has-
taligin inaktif oldugu doneme gére anlamli olarak
daha yiiksek saptandi (Tablo 2).

Yapilan ROC analizde sadece NLO ve CAO’nun
endoskopik aktif hastaligi tahmin etmede yararh
oldugu, PLO ve MLO’nun aktif hastalig1 gosterme-
de faydali olmadig: goriildi (Sekil 1). ROC egrisin-
de aktif hastaligi tahmin etmek i¢cin NLOnun esik
degeri 2.35 olarak saptandi (Sensitivite: 59.8, spe-
sifite: 66.7, AUC: 0.619, p = 0.007) (Tablo 3). CAO
icin ise aktif hastaligr tahmin etmedeki esik deger
0.87 olarak saptand: (Sensitivite: 74.7, spesifite:
72.4, AUC: 0.806, p < 0.001) (Tablo 3).
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Tablo 1 Ulseratif kolitli hastalarin demografik verileri

n %

Yas (yil) Min - Maks 18- 71

Mean + SD 466 +1.5
Cinsiyet Kadin 27 31

Erkek 60 69
Hastalik tutulum boélgesi Proktit 10 11.5

Sol kolon tutulumu 42 48.3

Extansif tutulum 35 40.2
Remisyon Rachmilewitz endoskopik aktivite indeksi Min - Maks 0-3

Median 2
Aktif donem Rachmilewitz endoskopik aktivite indeksi Min - Maks 6-12

Median 8
Remisyon-aktif dénem arasindaki ortalama stre (ay) Min - Maks 2-36

Median 16
Hastalarin kullandiklari ilaclar Mesalazin 50 57.5

Mesalazin + Azatioprin 30 34.5

Anti-TNF 7 6.9
Tablo 2 Ulseratif kolitli hastalarin laboratuvar parametrelerinin degerlendirilmesi

Aktif D6nem Remisyon Dénemi p
Median (min - maks) Median (min - maks)

Lokosit (x 10%/L) 8620 (3570 - 26680) 7190 (3170 - 12540) < 0.001
Hemoglobin (gr/dl) 13.7 (6.7 - 16.7) 14.2 (9.2 -16.7) 0.003
Hematokrit (%) 41.3(21-50.8) 42.1(36.2-50.1) < 0.001
Trombosit (x 10%L) 295000 (151000 -706000) 269000 (138000 - 460000) < 0.001
Notrofil (x 10%/L) 4980 (1880 - 22330) 4180 (1800 - 9440) < 0.001
Lenfosit (x 10%L) 2020 (840 - 5560) 2110 (510 - 7000) 0.502
Monosit (x 10%L) 107 (32 - 2300) 87 (24 - 1090) 0.002
AlbUmin (g/dL) 4.1(2-5) 45 (3.5-5) < 0.001
Sedimentasyon (mm/saat) 26 (3-91) 16 (2-72) < 0.001
C-reaktif protein (mg/L) 9.8 (0.5 - 200) 2.3(0.2-29.7) < 0.001
Fibrinojen (mg/dL) 395 (227 - 908) 320(19-676) < 0.001
PLO 152.4 (70.1 - 422.7) 137.5 (36 - 1212) 0.009
MLO 0.06 (0.01 - 1.54) 0.04 (0.01 -0.9) 0.030
NLO 2.47 (0.73 - 9.92) 2.08 (0.55 - 6.54) 0.007
CAO 2.3(0.1-80) 0.51(0.04 - 8.48) < 0.001

PLO: Platelet/lenfosit orani, MLO: Monosit/lenfosit orani, NLO: Nétrofil/lenfosit orani, CAO: C-reaktif protein/albtmin orani.
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Tablo 3 Endoskopik aktif hastaligi endoskopik remisyondan ayirt etmek icin notrofil-lenfosit orani ve C-reaktif protein/
albimin oraninin dogrulugu ve Receiver Operating Characteristic (ROC) egri analizi.

AUC (95%) Cutoff
NLO 0.619 (0.54 - 0.70) 2.35
CAO 0.806 (0.74 - 0.87) 0.87

p Sensitivite % Spesifite %
0.007 59.8 66.7
< 0.001 74.7 72.4

AUC: Area under curve, NLO: Nétrofil/lenfosit orani, CAO: C-reaktif protein/albiimin orani
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Sekil 1 Endoskopik aktif hastaligi remisyondan ayirmak
icin platelet/lenfosit orani, monosit/lenfosit orani, notrofil/
lenfosit orani ve C-reaktif protein/albimin oraninin Recei-
ver Operating Characteristic (ROC) egrileri.

PLR: Platelet/lenfosit orani, MLR: Monosit/lenfosit orani, NLR: Notrofil/
lenfosit orani, ROC: Receiver Operating Characteristic.

TARTISMA

Calismamizda UK’li hastalarda her dort paramet-
renin de (NLO, PLO, MLO ve CAO) endoskopik
aktivite ile anlamli olarak arttigini, ancak has-

talik aktivasyonunu belirlemede sadece NLO ve
CAO’nun kullanilabilir oldugunu gérdiik. PLO ve
MLO’nun ise literatiirde su ana kadar agirlikh ola-
rak olusan gorisiin tersine, yeterince sensitif ya

da spesifik olmadigini saptadik.

NLO

Kan NLO Iokosit formiiliinden hasaplanilabilen
basit bir subklinik inflamasyon belirtecidir. Bu
oran devam eden inflamasyonu gosteren nétrofil-
ler ve diizenleyici mekanizma olan lenfositlerden
dolay1r iki farkli immiin yolagiyla ilgili bilgileri
entegre eder (17). Sistemik inflamasyonda NLO,
inflamasyonu yansitan notrofilinin zararh etkisi-
ni ve fizyolojik stresi yansitan lenfopeniyi enteg-
re eden yararli bir prognostik belirtectir (5). Son
yillarda yapilan caligmalarin bir ¢ogunda (12,18)
NLOnin UK’de klinik aktiviteyi gostermede fay-
dali oldugu bildirilirken, bazi calismalarda (19,20)
NLOnun klinik aktivite ile anlamli degismedigi
gorilmistiir. Yapilan 2 farkli metaanalizde ise
klinik aktif UK hastalarinda remisyonda olanla-
ra gore NLO anlamh olarak yiiksek saptanmigtir
(21,22). Bertani ve ark. endoskopik aktivitesi ciddi
olanlarda NLO’nun, aktivitesi orta derecede olan-
lara gore daha yiiksek oldugunu saptamiglar, ay-
rica anti-TNF tedavisi baslananlarda bazal ve 8.
hafta NLO degerlerinin 54. haftadaki mukozal iyi-
lesmeyi tahmin etmede yardimci olabilecegini bil-
dirmiglerdir (23). Biz ¢alisgmamizda mukozal aktif
hastalikta NLO’yu daha yiiksek olarak saptadik.
Literatiirde UK endoskopik aktivitesini tahmin
etmede NLO i¢in 1.91 ile 3.44 gibi genis bir ara-
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likta esik degerler bildirilmistir (11,24-26). Cui ve
ark. UK hastalar ile yaptiklar1 calismada ise, en-
doskopik olarak aktif hastalikta NLOnun anlaml
yiksek oldugunu, mukozal aktif hastalikta NLO
> 1.97 esik degeri i¢in AUC’yi 0.739, sensitiviteyi
69.4, spesifiteyi %71.4 olarak saptamislardir (27).
Biz calismamizda ise aktif hastalig1 gostermede
esik degeri 2.35 olarak saptadik.

PLO

Akut inflamasyon sirasinda agiga ¢ikan sitokin-
lere bagli olarak serum platelet seviyesi akut faz
reaktani olarak yiikselebilmektedir (24). Bu ne-
denle PLO, platelet ile mevcut akut inflamasyonu,
lenfosit ile fizyolojik stresi integre edebilir. UK
hastalarinda daha 6nce yapilan bazi calismalarda
PLO’nun klinik ve endoskopik aktivite ile iligkili
oldugu saptanmigtir (12,28). Ayrica, Bertani ve
ark.. anti-TNF tedavi baslananlarda bazal ve 8.
hafta PLO degerlerinin 54. haftadaki mukozal
iyilesmeyi tahmin etmede yardimci olabilecegi
bildirmisglerdir (23). Diger yandan, bu ¢calismalara
z1t olarak, Yalcin ve ark. 107 hastanin endoskopik
aktivitelerini karsilagtirdiklarinda PLO ile endos-
kopik aktivite arasinda iligski saptamamislar (29).
Biz calismamizda ise, hastaligin aktif doneminde
PLO’yu remisyona gore daha yiiksek saptadik, an-
cak ROC egrisi analizinde aktif hastalig1 ayirt et-
mede faydali bulmadik. Bir ¢alismada endoskopik
olarak aktif hastalikta PLO > 145.66 esik degeri
icin AUC 0.779 sensitivite 75.1, spesifite %71.5
olarak saptanmistir (27) ve birka¢ diger ¢aligma-
nin sonucunda da bu bulgular desteklenmektedir
(24,26). Bizim calismamizda ise PLO hastaligin
aktif doneminde yiikselmekle birlikte, 6nceki ca-
lismalarin aksine hastaligin aktivasyonunu ayirt

etmede yeterince sensitif ya da spesifik degildi.

MLO

Monositler inflamasyon gelisiminde oncii hiicre-
ler olup, inflamasyon sirasinda makrofajlara ve

dendritik hiicrelere doniigserek yakin gelecekteki
immiinite hakkinda bilgi verir (30). Su ana kadar
yapilan calismalarda agirlikli olarak MLOnun kli-
nik aktivite ile iligkisi arastirilmis ve aktif hasta-
likta anlamli yiiksek oldugu bildirilmistir (18-20).
Okba ve ark. yaptiklar1 ¢calismada MLO = 2.88 ol-
dugunda, endoskopik aktif hastaligin tahmininde
%90 sensitif ve %90 spesifik oldugunu saptamiglar
(11). UK hastalar ile yapilan bir calismada; en-
doskopik olarak aktif hastalikta MLO’nun anlaml
disiik oldugu saptanmis, mukozal aktif hastalikta
MLO < 3.92 esik degeri i¢in 0.779 AUC, %69.5 sen-
sitivite ve %71.4 spesifite bildirmiglerdir (27). Bi-
zim ¢alismamizda ise; MLO, endoskopik olarak ak-
tif hastalikta daha yiiksek olmasina ragmen, diger
calismalarin tersine aktif hastaligr ayirt etmede

yeterince sensitif ve spesifik olmadigini saptadik.

CAO

CRP iyi bilinen bir akut inflamasyon gostergesidir.
Inflamasyon sirasinda salinan sitokinlere cevap
olarak karacigerde CRP sentezi artarken, albiimin
sentezi ise azalmaktadir (31,32). Chen ve ark. 275
UK hastasinin (177 aktif, 98 remisyon) klinik ak-
degerlendirdiklerinde CAO’nun aktif
hastalikta anlamh yiiksek oldugunu saptamiglar
(18). Sayar ve ark. 149 UK hastasi ile yaptiklari
calismada CAO’nun UK endoskopik aktivitesi ile

tivitelerini

iligkili oldugunu belirtmigler (13). Frukawa ve
ark. CAO’nun klinik aktiviteyi gostermede basa-
rili olmadigini, endoskopik aktivitede ise sadece
orta-ciddi aktivite (Mayo 2-3) ile normal mukoza
(Mayo 0) arasinda fark oldugunu, bunun da sade-
ce 7 yildan uzun siireli hastaligi olanlarda ortaya
c¢iktigini rapor etmigler (14). Cui ve ark. ise yap-
tiklar1 ¢alismada endoskopik olarak aktif hastali-
g1 belirlemede CAO > 0.14 esik degeri icin 0.853
AUC, %76.8 sensitivite ve %84.8 spesifite sapta-
mislar (27). Bizim ¢alismamizda da benzer olarak
CAO aktif hastalikta anlamli olarak yuksekti ve
biz CAO’nun aktif hastaligi tahmin etmedeki esik
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degerini 0.87 olarak saptadik (Sensitivite: 74.7,
spesifite: 72.4, AUC: 0.806, p < 0.001).

Calismamizin basglica kisitliliklari; retrospektif bir
calisma olmasi, rolatif olarak diisiik hasta sayisi
ve hastalarin hepsinin orta ve siddetli endoskopik
aktiviteye sahip olmasi, hafif endoskopik aktivesi
olan hastanin olmamasi olarak sayilabilir. Ancak
bizim ¢calismamizda ayni hastalarin hem endosko-
pik aktif ve hem endoskopik remisyon dénemleri-
nin verileri karsilagtirilmigtir. Bu da, farkl hasta-
lar karsilagtirildig: zaman, ¢aligilan parametreler
uzerine etkisi olabilecek cevresel, genetik ve klinik
degiskenlerin sonuclara etkisini kaldirmasi acisin-

dan calismamizin giicli yoniydd.

Bizim calismamizda UK hastalarinda, endoskopik
aktivasyonu gostermede invaziv tetkikler yerine;
kolay uygulanabilir, ucuz ve invaziv olmayan labo-
ratuvar belirtecleri olan NLO ve CAO’nun kulla-
nilmasi aktivasyonu gostermede yeterli sensitivite
ve spesifiteye sahiptir ve klinik aktivasyon bulgu-

lar1 olan hastalarda kullanimi invaziv tetkikler
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Mide kanseri ve ABO kan grubu iliskisi: cok merkezli,
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The relation between gastric cancer and ABO blood groups: multicenter,
observational, case-control study
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Giris ve Amac: Bu calismanin amaci, kan gruplari ile mide kanseri riski arasindaki iligkiyi arastirmaktir. Gere¢c ve Yontem: Cok merkezli,
gozlemsel, vaka-kontrol calismasina 2000-2016 yillari arasinda mide kanseri tanisi ile takip edilen ve serolojik olarak ABO kan grubu belli olan
hastalar dahil edildi. Kontrol grubu olarak ise Tirk Kizilay’na kan bagisinda bulunan saglikl kisiler segildi ve saglikli kisilerin kan gruplarina Tirk
Kizilayrnin kayitlarindan ulasildi. istatistiksel analizler igin SPSS versiyon 13 kullanildi. Bulgular: Mide kanseri tanisi olan grup ile kontrol grubu
arasinda kan gruplari agisindan dagilimlar istatistiksel olarak farkl idi. Mide kanseri tanisi olan hastalarda A kan grubu daha fazla goriilmekteydi (p
<0.001). Gruplar O grubu, non-O grubu olarak siniflandiridiginda; mide kanseri tanisi olan grupta hastalarin %29’unda (n: 253) O grubu, %71’inde
(n: 627) non-O grubu tespit edildi. Kontrol grubunda ise vakalarin %34’tiinde O grubu ve %66’sinda non-O grubu saptandi. Mide kanseri tanisi olan
hastalar ile kontrol grubu karsilastirildiginda mide kanserli hastalarda O grubu disI kan gruplarinin daha fazla goruldugu tespit edildi (p: 0.010).
Sonuc: Bu calismada, daha énce farkl llkelerde yapilmis galismalara benzer olarak tilkemizde de O disi (6zellikle A grubu) kan grubuna sahip
olmak artmis mide kanseri riski ile iligkili bulundu.

Anahtar kelimeler: Mide kanseri, ABO kan grubu, risk faktorleri

Background and Aims: To investigate the relationship between ABO blood groups and gastric cancer risk. Materials and Methods: Pa-
tients who were followed up with a diagnosis of gastric cancer between 2000 and 2016 and whose ABO blood group was determined serologically
were included in the multicenter, observational, case-control study. As the control group, healthy people who donated blood to the Turkish Red
Crescent were selected and the blood groups of the healthy people were obtained from the records of the Turkish Red Crescent. SPSS version 13
was used for statistical analysis. Results: The distributions in terms of blood groups were statistically different between the group diagnosed with
gastric cancer and the control group. A blood group was more common in patients with gastric cancer (p < 0.001). When blood groups classified as
O group and non-O group; in the group diagnosed with gastric cancer, 29% (n: 253) of the patients were O group, 71% (n: 627) were non-O group;
in the control group, O group was detected in 34% and non-O group was detected in 66% of the cases. When patients with gastric cancer and the
control group were compared, it was found that non-O blood groups were more common in patients with gastric cancer (p: 0.010). Conclusion:
In this study, having non-O (especially group A) blood group in our country was found to be associated with an increased risk of gastric cancer,
similar to previous studies in different countries.

Key words: Gastric cancer, ABO blood group, risk factors
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GIRIS

Mide kanseri tim kanser vakalarinin %5.7’sini
olusturmaktadir ve tiim dinyada kansere bagh
6limlerin tciinci en s1k nedenidir (1). Mide kanse-
ri insidans1 cografik olarak dagilim farkliligi gos-
termektedir. Diinyada 6zellikle Kuzeydogu Asya,
Giliney ve Orta Amerika ve Dogu Avrupa mide
kanserinin en sik goriildagii bolgelerdir (2). Ulke-
mizde mide kanseri siklig1 erkeklerde 12.2/100000
ve kadinlarda 6.4/100000 olarak belirtilmigtir.
Mide kanseri, iilkemizde de 6zellikle orta, kuzey-
dogu ve dogu boélgelerde daha sik goériilmektedir
(3). Mide kanseri nedenleri arasinda Helicobacter
pylori enfeksiyonu, beslenme aligkanliklari, sigara
ve alkol kullanimi, diisiik sosyoekonomik diizey,
gecirilmis mide cerrahisi ve obezite yer almaktadir
(2,4). Bu risk faktorleri disinda gastrik karsinoge-
nezde genetik yatkinlik ile ilgili genetik lokuslar
tanimlansa da, altta yatan mekanizmalar biiyiik
olcide bilinmemektedir.

ABO kan grubu calismalarda kullanilan ilk insan
genetik kodudur (5). ABO kan grubu icerdigi dort
antijene goére tamimlanmaktadir (A, B, O, AB).
ABO kan grubunun gen lokusleri kromozom 9q34
tizerinde tanimlanmigtir. A ve B kan grubu genleri
H antijenin oligosakkarit zincirine spesifik seker
kalintilarim1 ekleyen glikozil transferaz enzimini
kodlar (6,7). ABO kan grubu ile hastaliklar arasin-
daki iligki 1900’lerden bu yana incelenmistir. ABO
kan grubu ile koroner arter hastaligi, derin ven
trombozu, kognitif bozukluklar ve iskemik inme
gibi pek cok hastalik arasinda iligki gosterilmigtir
(8-12). Meme kanseri, pankreas kanseri, akciger
kanseri, mesane kanseri gibi c¢esitli kanserler ve
ABO kan grubu arasindaki iligki pek ¢ok calisma-
da incelenmistir (13-19). Mide kanseri ve ABO kan
grubu iligkisi gesitli ¢calismalarda arastirilmig ol-
makla birlikte celigkili sonug¢lar mevcuttur. Bazi
calismalarda ABO kan grubu ile mide kanseri ara-
sinda iligki oldugu gosterilirken bazi ¢alismalarda
bu iligki tanimlanamamaistir (20,21).

Biz bu calismada ABO kan grubu ile mide kanseri

riski arasindaki iligkiyi aragtirdik.

GEREC ve YONTEM

Cok merkezli, gozlemsel, vaka-kontrol ¢calismasina
2000-2016 yillar1 arasinda mide kanseri tanisi ile
takip edilen ve serolojik olarak ABO kan grubu bel-
li olan hastalar dahil edildi. Kontrol grubu olarak
ise Tirk Kizilayi’'na kan bagisinda bulunan saglik-
1 kisiler secildi ve saglikh kisilerin kan gruplarina

Tirk Kizilayr’nin kayitlarindan ulasilda.

Istatistiksel analizler icin SPSS versiyon 13 kul-
lanildi. Kan grubu alt gruplar1 hasta ve kontrol
grubuna gore capraz tablolar kullanilarak veril-
di. Gruplar arasinda fark bulunup bulunmadig:
Ki-kare testi ile degerlendirildi. P degerinin 0.05’in
altinda oldugu durumlar istatistiksel olarak an-
lamli sonuclar seklinde degerlendirildi.

Calisma Helsinki Bildirgesi’'ne uygun olarak yapil-
d1 ve Ankara Universitesi Tip Fakiiltesi Etik Ku-
rulu tarafindan onaylandi (onay kodu: 01-21-12 ve
onay tarihi 09.01.2012).

BULGULAR

Mide kanseri tanisi olan 595’1 erkek ve 283’1 ka-
din hasta calismaya dahil edildi. Hastalarin ortan-
ca yas1 61 (aralik: 18 - 91) olarak saptandi. Has-
talarin %49 unda (n: 430) A, %14’tiinde (n: 124) B,
%8’inde (n: 73) AB ve %29unda (n: 253) O kan gru-
bu tespit edildi. Bu oran kontrol grubu i¢in sira-
siyla; %42, %16, %8 ve %34 olarak saptandi. Mide
kanseri tanisi olan grup ile kontrol grubu arasin-
da kan gruplar agisindan dagilimlar istatistiksel
olarak farkli idi. Mide kanseri tanis1 olan hasta-
larda A kan grubu daha fazla goriillmekteydi (p <
0.001). Gruplar O grubu, non-O grubu olarak si-
nmiflandirildiginda; mide kanseri tanisi olan grupta
hastalarin %29’unda (n: 253) O grubu, %71’inde (n:
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Mide kanseri ve ABO kan grubu iligkisi

627) non-O grubu; kontrol grubunda ise hastalarin
%34 inde O grubu ve %66’sinda ise non-O grubu
tespit edildi. Mide kanseri tanis1 olan hastalar ile
kontrol grubu karsilastirildiginda mide kanserli
hastalarda O grubu dis1 kan gruplarinin daha faz-
la goruldagi saptanda (p: 0.010).

TARTISMA

Bu calismada ulkemizde de O dis1 (6zellikle A gru-
bu) kan grubuna sahip olmanin artmis mide kan-

seri riski ile iligkili oldugu gosterildi.

Mide kanseri ile ABO kan grubu arasindaki iligki
ilk kez Aird ve arkadaslarinin yaptigi ¢alismada
bildirilmistir. Aird ve arkadaglar1 mide kanseri
tanis1 olan hastalarda A kan grubunun daha sik
gorildigini ve O kan grubunun mide kanserli
hastalarda daha az gorildugiunt bildirmistir (21).
Mide kanseri A kan grubu iligkisi daha sonraki ca-
hismalarda da gosterilmistir (22,23).

ABO antijenleri, kirmizi kan hiicrelerinin yiizeyin-
deki ekspresyonlarina ek olarak, gastrointestinal,
bronkopulmoner ve iirogenital yollarin epitel hiic-
relerinin ytizeyinde yiiksek oranda eksprese edilir.
Yiizey glikokonjugatlarindaki degisiklikler, kan-
ser geligimi i¢in 6nemli olabilecek hiicreler arasi
adezyon, membran sinyalizasyonu, immiin goze-
timdeki modifikasyonlara neden olabilir (24). Mide
kanseri ile A kan grubu arasindaki iligkinin infla-
matuvar yanit ile iligkili olabilecegi bildirilmigtir
(25). Caligsmalarda ozellikle Helicobacter pylori’ye
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kars1 gelisen inflamatuvar yanitin kan gruplarina
gore farklilik gosterebildigi, boylelikle mide kanse-
ri riskinin bu farklilik nedeniyle gelisebilecegi 6ne
striulmustir (26).

Calismanin temel kisithilig: vaka-kontrol ¢aligsma-
s1 olmas1 ve bu nedenle bias olasiliginin yiiksek
olmasidir. Ayrica calismamizda mide kanseri ile
iligkili olabilecek diger faktorler c¢alismaya dahil

edilmemistir.

Sonug olarak mide kanseri tanis1 olan hastalarda
A kan grubu daha fazla goriillmekteydi. Karsilas-
tirma O grubu ve non-O grubu olarak yapildigin-
da ise mide kanseri tanisi1 olan hastalarda non-O
grubu daha fazla goriilmekteydi. Gelecekte, daha
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OZGUN ARASTIRMA

Lokal ileri rektum kanserinde sagkalimi etkileyen
faktorler - Tek merkez deneyimi

Factors affecting survival in locally advanced rectal cancer - Single center experience

® Hatime Arzu YASAR, ® Mehmet Berk ORUNCU, ® Giingor UTKAN,
® Hakan AKBULUT

Ankara Universitesi Tip Fakultesi, Tibbi Onkoloji Bilim Dali, Ankara

Giris ve Amac: Rektum kanserinin prognozunu predikte edebilmek; hasta yénetiminde uygun tedaviyi uygulayabilmek, gereksiz tedavilerden
kacginabilmek ve medikal kaynaklar uygun kullanabilmek igin énemlidir. Bu ¢calismada neoadjuvan kemoradyoterapi uygulanan lokal ileri rektum
kanseri tanisi olan hastalarda sagkalim ile iligkili faktdrleri arastirdik. Gerec ve Yontem: 2014-2018 yillan arasinda Ankara Universitesi Tip Fakiil-
tesi Tibbi Onkoloji Bilim Dalr'na basvuran lokal ileri rektum kanseri tanisi olan 78 hastanin klinik, patolojik, laboratuvar verileri hastane kayitlarindan
retrospektif olarak tarandi. Sagkalim Uzerine etkili faktorler log-rank testi ile degerlendirildi. Sagkalim analizleri Kaplan-Meier metodu ile yapildi.
Bulgular: Calismaya dahil edilen 78 hastanin ortanca yasi 61 idi. Hastalarin %34.6’si (n: 27) kadin, %65.4°0 (n: 51) erkek idi. Ortanca sagkalim
sliresi 62 ay olarak saptandi. Postoperatif N2 lenf nodu pozitifligi ve postoperatif timor derecesi 3 olan, radyoterapinin tamamlanamadigi, adju-
van tedavi almayan ve ileri yasta olan hastalarda istatistiksel anlamli olarak toplam sagkalim daha kétl saptandi (p < 0.05). Sonug: Neoadjuvan
kemoradyoterapinin standart tedavi haline geldigi fakat radyoterapi uygulamasinin uzun sireli radyoterapi ya da kisa streli radyoterapi olarak
degisiklik gosterebildigi bu sirecte yas, radyoterapinin tamamlanmasi, postoperatif N2 nod pozitifligi, postoperatif tiimér derecesi ve adjuvan
tedavi sagkalimi etkileyen faktorler olarak tanimlandi.

Anahtar kelimeler: Rektum kanseri, sagkalimi etkileyen faktorler, neoadjuvan tedavi, adjuvan tedavi

Background and Aims: Predicting the prognosis of rectal cancer is important in patient management to be able to apply appropriate treatment,
to avoid overtreatment and to use medical resources appropriately. In this study, our aim is to investigate the factors associated with survival in
patients with locally advanced rectal cancer who underwent neoadjuvant chemoradiotherapy. Materials and Methods: Clinical, pathological,
and laboratory data of 78 patients with locally advanced rectal cancer who applied to Ankara University Faculty of Medicine, Department of Med-
ical Oncology between 2014 and 2018 were retrospectively scanned from hospital records. Factors that may be associated with survival were
evaluated with the log-rank test. Survival analyses were performed using the Kaplan-Meier method. Results: The median age of 78 patients
included in the study was 61. 34.6% (n: 27) of the patients were female and 65.4% (n: 51) were male. The median survival time was 62 months.
Elderly patients, patients in whom radiotherapy could not be completed, patients with postoperative N2 lymph node positivity and postoperative
tumor grade 3, and patients who did not receive adjuvant therapy had significantly worse overall survival (p < 0.05). Conclusion: Age, completion
of radiotherapy, postoperative N2 node positivity, postoperative tumor grade, and adjuvant therapy were defined as factors affecting survival in
a period like which neoadjuvant chemoradiotherapy became the standard treatment, but radiotherapy could vary as long-term radiotherapy or
short-term radiotherapy

Key words: Rectal cancer, factors affecting survival, neoadjuvant therapy, adjuvant therapy

GIRIS

Rektum kanseri, tiim kanserler arasinda diinya-
da sekizinci sirada goriillmektedir ve yillik 340 000
civarinda 6lime neden olmaktadir (1). Metastatik
olmayan rektum kanserinde kiiratif cerrahi son-
rasinda uzun sagkalim beklenmektedir (2). Lokal

ileri rektum kanserinde lokal niiks oranlarinin

yiiksek goriilmesi nedeni ile preoperatif kemorad-
yoterapi tedavinin temel kismini olugturmaktadir.
Preoperatif kemoradyoterapi sonrasinda neoadju-
van kemoterapi veya cerrahi sonrasinda adjuvan
kemoterapi uygulanabilmektedir (3). Bu sekilde
multidisipliner tedavi alan hastalarda bile izlemde
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lokal ya da sistemik niiksler saptanabilmektedir.
Sagkalim sirelerinin daha kisa olmasina sebep
olan lokal ve sistemik niiksler hasta yonetiminde
onemli problemler olarak kargimiza ¢ikmaktadir.
Bu nedenle hasta yonetiminde rektum kanserinin
prognozunu predikte edebilmek 6nemlidir. Sagka-
lim1 etkileyecek faktorleri bilmek tedavi planinda
fazla ya da yetersiz tedavilerden kaginilmasina
olanak saglar, boylelikle finansal toksisiteden ko-
runulmasi ve medikal kaynaklarin uygun kullani-

mi1 miimkiin olabilmektedir.

Rektum kanserleri ile iligkili prognostik faktorler
genellikle kolon kanserlerinin de dahil edildigi
kolorektal hasta grubu iceren calismalarda deger-
lendirilmistir (4-9). Rektal kanserlerin prognos-
tik faktorleri daha kisith bir sekilde daha 6nceki
calismalarda degerlendirilmistir. Evre, yas, cin-
siyet, tedavi iligkili faktorler, serum timor biyo-
belirtecleri, tiimor 6zellikleri rektum kanserinde
bagimsiz prognostik belirtecler olarak gosteril-
mistir (10,11). Neoadjuvan kemoradyoterapinin
standart tedavi haline geldigi fakat radyoterapi
uygulamasinin uzun siireli radyoterapi ya da kisa
streli radyoterapi olarak degisiklik gosterebildi-
g1 bu siirecte gercek yasam verileri ile prognostik
faktorlerin degerlendirilmesi literatire ek katk:
saglayabilir.

Biz bu calismada neoadjuvan kemoradyoterapi uy-
gulanan lokal ileri rektum kanseri tanisi olan has-

talarda sagkalimi etkileyen faktorleri arastirdik.

GEREC ve YONTEM
Hastalar ve Data Toplanmasi

2014-2018 yillar1 arasinda Ankara Universitesi
Tip Fakiiltesi Tibbi Onkoloji Bilim Dali’'na bas-
vuran lokal ileri rektum kanseri tanisi olan 78
hastanin klinik, patolojik, laboratuvar verileri
hastane kayitlarindan retrospektif olarak taran-
di. Hastalarin son goriilme ya da o6lim tarihleri
kaydedildi.

istatistiksel Analiz

Yas, cinsiyet, tanm1 anindaki karsinoembriyonik
antijen (CEA) degerleri, tiimor lokalizasyonu, tani
anindaki T evresi, tan1 anindaki N evresi, radyo-
terapinin tamamlanip tamamlanamamasi, cerrahi
tedavi, postoperatif T evresi, postoperatif N evre-
si, postoperatif tumor derecesi, cerrahi rezeksiyon
diizeyi, postoperatif lenfovaskiiler invazyon (LVI)
varligl, perinéral invazyon (PNI) varligi ve adju-
van tedavinin sagkalim tiizerine etkisi log-rank
testi ile degerlendirildi. Sagkalim analizleri Kap-
lan-Meier metodu ile yapild.

Istatistiksel analizde p degeri < 0.05 anlaml ka-
bul edildi. Hasta kayitlar: ve istatistiksel analizler
icin IBM statistics SPSS v20 kullanildi.

Calisma Helsinki Bildirgesi'ne uygun olarak yapil-
d1 ve Ankara Universitesi Tip Fakiiltesi Etik Ku-
rulu tarafindan onayland: (onay kodu:18-1193-18
ve onay tarihi 12.11.2018).

BULGULAR

Hasta Ozellikleri ve Tedavi Yontemleri

Calismaya dahil edilen 78 hastanin ortanca yasi
61 idi. Hastalarin %34.6’s1 (n: 27) kadin, %65.4’i
(n: 51) erkek idi. Hastalarin 6zellikleri Tablo 1’de
verilmigtir. Tanida hastalarin %8.7’sinde T2,
%'73.9unda T3, %17.4unde T4 evre timor mevcut
idi. Tanida hastalarin %19unda NO, %66.7’sinde
N1, %4.3iinde N2 evre tiimor mevcut idi. Hasta-
larin %86.5’ine radyoterapi esliginde kapesitabin,
%11.5’ine 5-flourourasil ve folinik asit ve %1.9’una
FOLFOX (5-flourourasil, oksaliplatin, folinik asit)
tedavisi uygulandi. Hastalarin %95.5’1 radyoterapi
tedavisini tamamlayabildi. Hastalarin %20.9’una
kisa siireli radyoterapi, %79.1’ine ise uzun stireli
radyoterapi uygulandi. %91.5’ine cerrahi tedavi
uygulanan hastalarin %75.5'ine low anterior re-
zeksiyon, %17’sine abdominoperineal rezeksiyon

ve %3.8'ine anterior rezeksiyon, %3.8’ine low ante-
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Lokal ileri rektum kanseri

Tablo 1 Hasta Ozellikleri

N (%)

Yas 61
Cinsiyet

Kadin 27 (%34.6)

Erkek 51 (65.4)
Tanida T evresi

T2 2 (%8.7)

T3 17 (%73.9)

T4 4 (%17.4)
Tanida N evresi

NO 4 (%19)

N1 14 (%66.7)

N2 3 (%4.3)
Yapilan cerrahi

LAR 40 (%75.5)

AR 2 (%3.8)

Abdominoperineal rezeksiyon 9(%17.8)

LAR + parsiyel sistektomi 2 (%3.8)
Adjuvan kemoterapi

Var 35 (%81.4)

Yok 8(%18.6)
Adjuvan kemoterapi ajani
Oksaliplatin + floropirimidin + folinik asit 27 (%75)
Floropirimidin + folinik asit 9 (%25)

LAR: Low anterior rezeksiyon, AR: Anterior rezeksiyon.

rior rezeksiyon ile birlikte parsiyel sistektomi uy-
gulanmisti. RO rezeksiyon ise hastalarin %80’ine
uygulandi. Cerrahiye kadar gecen siire medyan
81 giin olarak saptandi. Postoperatif yapilan pa-
tolojik incelemede hastalarin %2.1’inde ypTO;
%4.3inde ypT1l; %23.4unde ypT2; %53.2sin-
de ypT3; %21.3iinde ypT4 timor ve hastalarin
%51.1'inde NO; %34’tinde N1; %12.8'inde N2 nod
pozitifligi mevcuttu. Hastalarin %5.3tinde timor
derecesi 1, %84.2’sinde 2 ve %10.5’'inde 3 olarak
saptandi. Hastalarin %32.1’inde LVI yok iken
%67.9unda LVI mevcuttu. Hastalarin %64.7’sin-
de PNI yok iken %35.3tiinde PNI var olarak sap-
tandi. Hastalarin %81.4’tine adjuvan kemoterapi
uygulandi. Oksaliplatin ve flouropirimidin iceren

kombinasyon kemoterapisi hastalarin %75’ine uy-
gulanmigti. Medyan uygulanan kemoterapi siklus
sayisi 5 idi. Hastalarin %32.4’tinde hastalik niikksi
saptanda.

Sagkalim Sonuglarn

Tum hastalarda ortanca sagkalim siiresi 62 ay ola-
rak saptandi. Cinsiyet, tan1 aninda karsinoemb-
riyonik antijen (CEA diizeyi), timor lokalizasyo-
nu, tanida T evresi, tanida N evresi, radyoterapi
esliginde verilen tedavi tiirti, radyoterapi siresi,
cerrahi yapilip yapilmamasi, postoperatif T evresi,
cerrahi rezeksiyon dizeyi, PNI, LVI, adjuvan teda-
vide kombinasyon ya da tek ajan tedavi verilmesi
arasinda istatistiksel anlamli bir iligki gérilmedi
(p > 0.05)

Yas > 65 olan hastalarda yasi1 < 65 olan grup ile
kargilagtirildiginda sagkalim daha ko6t bulundu
(p < 0.05).

Radyoterapinin tamamlanamadigi hastalarda
radyoterapi tamamlanan hastalar ile karsilasti-
rildiginda sagkalim daha kétu saptand: (p < 0.01)

(Sekil 1).

Survival Functions
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Sekil 1 Lokal ileri rektum kanseri olan hastalarda rad-
yoterapi tedavisini tamamlayanlar ve tamamlayamayanlar
arasindaki sagkalim farki
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Postoperatif N2 lenf nodu evresi NO ve N1 olan
grup ile karsilagtirildiginda sagkalim daha kot
idi (p < 0.01) (Sekil 2).

Postoperatif timor derecesi 3 olan grup ile 1 ve
2 olan grup karsilastirildiginda timor derecesi
3 olan grupta sagkalim daha koéti saptandi (p <
0.05) (Sekil 3).

Survival Functions
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Sekil 2 Lokal ileri rektum kanseri olan hastalarda posto-
peratif NO/1 evre ile N2/Nx evre arasindaki sagkalim farki
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Sekil 3 Lokal ileri rektum kanseri olan hastalarda posto-
peratif timar derecesi 3 olan grup ile tumor derecesi 1/ 2
olan grup arasinda sagkalim farki

Adjuvan tedavi alan hastalarda sagkalim alma-
yanlara gére daha iyi bulundu (p < 0.01) (Sekil 4).

Survival Functions
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Sekil 4 Lokal ileri rektum kanseri olan hastalarda ad-
juvan tedavi alan hastalar ile almayan hastalar arasindaki
sagkalim farki

TARTISMA

Rektum kanserleri ile ilgili literatiir verileri ge-
nellikle kolon ve rektum kanserlerinin birlikte de-
gerlendirildigi ortak calismalara dayanmaktadir.
Calismamizda sadece lokal ileri rektum kanseri
tanis1 alan hastalarin olmasi kolorektal kanserler
arasinda yaklagsik %30 oraninda goriillen bu gru-
ba spesifik bir tanimlama yapabilmemize olanak
sagladi. Ayrica hastalarda daha koti sagkalim ile
iligkili faktorlerin belirlenmesi niiks ve metastaz
acisindan yiiksek riskli hastalarin sec¢ilmesine de
katk: saglayacaktir.

Yas literatirde kolorektal kanserlerde sagkalim
ile iligkili bir faktor olarak tanimlanmigtir. Agui-
ar ve arkadaslar1 yaptiklar1 calismada, kolorektal
kanserli hastalarda 75 yas ve tizerinde tanmi alan
rektum kanseri olan hastalarda sagkalimin daha
koti oldugunu gostermislerdir (9). Syse ve arka-
daslari ise kolorektal kanserli hastalarda 80 yas ve
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altinda tani alan hastalarda daha uzun sagkalim
gorildigini gostermislerdir (12). Literatiirde Fan
ve arkadaslar1 kadin cinsiyet ve gen¢ yasin daha
iyi prognoz ile iligkili oldugunu gostermiglerdir
(12). Bizim ¢alismamizda da ileri yastaki hastala-
rin daha kot sagkalima sahip oldugunu bulduk.

TNM evrelemesi genel olarak kanser prognozunu
en iyi yansitan tanimlama olmakla beraber rek-
tum kanserinde evrelemenin tanida radyolojik
olarak yapilmasi ve TNM evrelemesinin spesifik
olarak radyolojik goriintiilemeye yonelik olmama-
sina ragmen T, N, M evreleri hastalik prognozu ile
iligkilidir (13). Fan ve arkadaslar: yiiksek dereceli
tamor ve PNI varligini, T ve N evreleri, preopera-
tif CEA diizeylerini bagimsiz prognostik faktorler
olarak tanimlamislardir. Literatiirde kemoradyo-
terapi sonrasinda timor regresyonunun, rezidi
lenf nodu pozitifliginin uzak metastaz gelisimi ve
hastaliksiz sagkalim ile iligkili oldugunu gosteren
calismalar mevcuttur (14,15). Bu ¢alismada, pos-
toperatif N2 lenf nodu pozitif olan, postoperatif
yiiksek tiimor derecesi (derece 3) olan hastalarda
sagkalim anlaml olarak daha kotii saptanda.

Rektum kanseri tedavisinde neoadjuvan kemo-
radyoterapi standart bir yaklagimdir. Bununla
birlikte kemoradyoterapinin kisa ya da uzun ola-
rak uygulanma gekli, doz ve siiresinin hastalarin
sagkalimimi nasil etkiledigi konusundaki bilgiler
cok net degildir. Bu calismamizda radyoterapisini
tamamlayamayan hastalarin, planlanan tedaviyi
tamamlayanlara gore daha kotii sag kalima sahip
oldugunu bulduk (Sekil 1). Ozellikle neoadjuvan
kemoradyoterapi alan hastalarda neoadjuvan ke-
moterapide kullanilan ilaglarin doz ve siiresinin
yeterli olmamasi durumunda genellikle hastalara
postoperatif adjuvan tedavi uygulama egilimi yay-
gindir. Neoadjuvan kemoradyoterapi alan rektum
kanserli hastalarda postoperatif adjuvan tedavi-
nin sagkalimi ne ol¢ide iyilestirdigi konusunda
yeterli prospektif ¢alisma bulunmamaktadir. Ca-
lhismamizda adjuvan tedavi almayan hastalarda

sagkalimin daha koti oldugunu bulduk (Sekil 4).

Ginumiizde kolorektal kanserlerde prognoz ile
iligkili ¢esitli gen imzalar1 tanimlanmaya basla-
magtir. Gelecekte gen imzalari ile toplam sagkalim
ve hastaliksiz sagkalim arasindaki iligki daha iyi
tanimlandiginda tedavi yonetimi ve hastalik prog-
nozu ile ilgili daha iyi hasta yonetimi saglanabilir
(16,17). Mevcut kosullarda bizim ¢aligmamizda bu
konu ile ilgili herhangi bir degerlendirme yapila-

mamistir.

Calismamizda bazi kisithliklar mevcuttur. Ret-
rospektif tasarimda bir caligma olmas: ¢calismanin
dogas1 geregi verilerin kapsamliligini kisitlamak-
tadir. Hasta verilerinin taranmasi sirasinda ve-
rilerin tamamina hastane kayitlarindan ulagila-
mamistir. Tedavi ile ilgili yan etkiler, hastalarin
aldig1 tedavi dozlari, hastalarin viicut ytzey alan-
lari, boy, kilo, KRAS, NRAS, BRAF mutasyon so-
nuclari, timor tomurcuklanmasi ve timoér mikro
cevresini yansitacak tumor iligkili ozellikler gibi

verilere retrospektif olarak ulagilamamagtir.

Sonug olarak, lokal ileri rektum kanseri tanisi olan
hastalarda yas, radyoterapi tedavisinin tamamla-
namamasi, postoperatif pozitif lenf nodu sayisi ve
tiumor derecesi ve adjuvan tedavi sagkalimi etki-
leyen faktorler olarak tanimlanmistir. Sonuclarin
daha kapsaml ve aydinlatici degerlendirilebilmesi
adina tedavi doz ve siirelerinin dahil edilerek ya-
pildig1 prospektif caligmalara ihtiya¢ duyulmakta-
dir.

Etik Kurul: Bu calisma Ankara Universitesi Tip
Fakiiltesi Etik Kurulu'nun 12.11.2018 tarih ve 18-
1193-18 sayili karart ile onaylanmigtir. Arastirma
protokoliinde Helsinki Deklarasyon protokoliine

wyulmustur.

Cikar Catismast Beyanu: Yazarlar herhangi bir

ctkar catismast olmadigint beyan ederler.

Finans Beyanau: Yazarlar bu ¢alismanin herhangi

bir finansal destek almadiginit beyan ederler.

akademik.tgv.org.tr
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Early and late outcomes of patients who underwent
en-bloc multiorgan resection in locally advanced gastric
cancer and factors affecting the results

Lokal ileri mide kanserlerinde en-blok multiorgan rezeksiyonu yapilan hastalarin
erken ve ge¢ donem sonuglar ve bu sonuclara etki eden faktoérler

® Osman AYDIN?, ® Yigit Mehmet OZGUN?, ® Volkan OTER!,
® Muhammet Kadri QOLAKOC}LUl, ® Erol PISKIN?, ® Erdem KAKIL?,
® Gokhan UCAR?, ® Erdal Birol BOSTANCI!

Departments of 'Gastroenterological Surgery and 2Medical Oncology, University of Health Science, Ankara Bilkent City Hospital, Ankara,
Turkey

Background and Aims: The aim of this study is to examine the early and late results of patients with adjacent organ invasion (cT4b) who were
operated for locally advanced gastric cancer in a high-volume center and to investigate the factors affecting survival. Material and Methods:
Patients who underwent gastrectomy and en-bloc adjacent organ resection due to locally advanced gastric cancer between 2015 and 2019 were
included in the study. Results: Radical gastrectomy and en-bloc additional organ resection were performed in 54 patients out of 435 patients who
were operated for gastric cancer due to clinical T4b tumors. The mean age of all patients was 61.87 + 12.67 years. The median survival was found
to be 16.5 (1 - 72) months. First-year survival was achieved in 37 (68.5%) patients, three-year survival in 11 (20.3%) and five-year survival in only
4 (7.4%) patients. Considering the factors affecting long-term survival, it was seen that postoperative complications affected survival significantly
(p = 0.04). We found that performing R1 resection (p = 0.001), large tumor diameter (p = 0.02), presence of lymphovascular invasion (p = 0.024)
and presence of perineural invasion (p = 0.024) adversely affected long-term survival. Conclusion: Adequate lymph node dissection and en bloc
RO resection with adjacent organ are important for long-term survival in patients with clinical T4b gastric cancer. Surgery should be performed
regardless of the T-stage of the tumor. In this respect, surgery performed with adequate RO resection can be considered as an independent prog-
nostic factor affecting survival. Other factors affecting long-term survival are lymph node metastasis, tumor size, post-operative complications,
and vascular and perineural invasion.

Key words: Locally advanced gastric cancer, en-bloc multiorgan resection, results

Giris ve Amac: Bu ¢alismanin amaci, yiiksek volimli bir merkezde lokal ileri mide kanseri nedeniyle opere edilen komsu organ invazyonu
(cT4b) olan hastalarin erken ve ge¢ sonuglarini incelemek ve sagkalimi etkileyen faktorleri arastirmaktir. Gerec ve Yontem: 2015-2019 yillan
arasinda lokal ileri mide kanseri nedeniyle gastrektomi ve en-blok komsu organ rezeksiyonu yapilan hastalar ¢calismaya dahil edildi. Bulgular:
Klinik T4b timéru nedeniyle mide kanseri nedeniyle ameliyat edilen 435 hastanin 54’Gne radikal gastrektomi ve en-blok ek organ rezeksiyonu
uygulandi. Tim hastalarin yas ortalamasi 61.87 + 12.67 idi. Ortanca sagkalim 16.5 (1 - 72) ay olarak bulundu. 37 (%68.5) hastada birinci yil
sagkalim, 11 (%20.3) hastada (¢ yillik sagkalim ve sadece 4 (%7.4) hastada bes yillik sagkalim saglandi. Uzun dénem sagkalimi etkileyen fak-
torlere bakildiginda postoperatif komplikasyonlarin sagkalimi anlamli olarak etkiledigi gorildi (p = 0.04). R1 rezeksiyon (p = 0.001), blyik timor
capi (p = 0.02), lenfovaskiiler invazyon (p = 0.024) ve perindral invazyon (p = 0.024) varliginin uzun dénem sagkalimi olumsuz etkiledigini bulduk.
Sonug: Klinik T4b mide kanserli hastalarda yeterli lenf nodu diseksiyonu ve komsu organla en-blok RO rezeksiyonu uzun dénem sagkalim igin
6nemlidir. Tumorin T-evresi ne olursa olsun cerrahi yapiimalidir. Bu agidan yeterli RO rezeksiyon ile yapilan cerrahi, sagkalimi etkileyen bagimsiz
bir prognostik faktor olarak degerlendirilebilir. Uzun siireli sagkalimi etkileyen diger faktérler, lenf nodu metastazi, tiimoér boyutu, ameliyat sonrasi
komplikasyonlar ve vaskdler ve perinéral invazyondur.

Anahtar kelimeler: Lokal ileri mide kanseri, en-blok multiorgan rezeksiyonu, sonuglar
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INTRODUCTION

According to the 8th edition of the American Joint
Committee on Cancer (AJCC), tumors that invade
the subserosa but do not reach the visceral peri-
toneum are defined as T3 and tumors that invade
the visceral peritoneum (T4a) or adjacent organs
(T4b) are defined as T4 tumors (1). The definition
of locally advanced gastric tumors is used for tu-
mors that adhere to or infiltrate adjacent organs
(2). Preoperative staging and neoadjuvant treat-
ment in advanced gastric cancer require multi-
disciplinary management. Today, in addition to
imaging methods such as endoscopy, computed to-
mography (CT), and positron emission tomography
(PET), laparoscopy also plays an important role
in the evaluation of occult metastases (3). Longer
survival is achieved with the addition of neoadju-
vant therapy, understanding the importance of the
number of lymph nodes removed, and developing
immunotherapies (4). Currently, the accepted cu-
rative treatment option for locally advanced gas-
tric cancers with adjacent organ invasion is D2
lymph node dissection and radical gastrectomy
with adjacent organ resection, which is performed
to provide RO resection margin (5,6). There are few
comparative studies and cases in the literature on
advanced gastric tumors undergoing multiorgan
resection. Studies are generally retrospective and
include a small number of patients. Considering
these studies, presence of lymph node metastasis,
R1 resection, advanced age, and the number of or-
gans included in en-bloc resection seem to decrease
survival and increase post-operative complications
(7,8).

The aim of this study is to examine the early and
late results of patients with adjacent organ inva-
sion (cT4b) who were operated for locally advanced
gastric cancer in a high-volume center and to in-

vestigate the factors affecting survival.

MATERIALS and METHODS

Ethics committee approval dated 26/05/2021 and
numbered E1-21-1818 was obtained from the Eth-
ics Committee of our hospital for this study. Pa-
tients who underwent gastrectomy and en-bloc
adjacent organ resection due to locally advanced
gastric cancer between 2015 and 2019 were includ-
ed in the study. The data of prospectively enrolled
gastric cancer patients were evaluated retrospec-
tively. Patients with distant organ metastases,
positive peritoneal implants or cytology and pa-
tients who underwent palliative procedures were
excluded from the study. Regardless of lymph node
metastasis, gastric tumors invading clinically adja-
cent organ or multiple organs were considered clin-
ical T4b. Radical total or radical subtotal gastrec-
tomy and en-bloc resection of the adjacent organs
were performed in all patients with clinical T4b in
order to provide a clear surgical margin according
to the localization of the gastric tumor. D2 lymph
node dissection was performed in all patients in ac-
cordance with the recommendations of the IV. Jap-
anese Gastric Cancer guideline, 2014 (9). Adjacent
organ resection was performed en-bloc with the
stomach and providing clear macroscopic margins
away from the tumoral mass. All patients who un-
derwent colon resection underwent anastomosis,
and none required a colostomy. The remnant pan-
creatic stump of all patients who underwent distal
pancreatectomy was closed with single or contin-
uous non-absorbable sutures. Patients who could
not undergo curative resection were excluded from
the study. Patients who did not have metastases
but were treated with prophylactic intraperitoneal
chemotherapy were also excluded from the study.
All patients were operated by the same clinicians
and preoperative, perioperative and postoperative
data of the patients were recorded prospectively.
Demographic data of patients, neodjuvant treat-
ments, surgery notes, pathology reports, pre- and

post-treatment radiological imaging reports, re-
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currence information, follow-up notes and survival

information were examined.

Patients with pathology other than adenocarcino-
ma were excluded from the study. Patients with an
The Eastern Cooperative Oncology Group (ECOG)
performance score above 3 were not included in
the study (10). Post-operative complications were
evaluated using complication grading performed
according to the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events scor-
ing version (NCICTCAE) 3.0 (http:/ /ctep.cancer.
gov / protocoldevelopment [ electronic_applications/
docs/ctcaev3.pdf) (11). The pathological examina-
tion was re-evaluated according to the 8th edition

of AJCC (1).

Statistical Analysis

The Statistical Package for Social Sciences ver-
sion 16 software (SPSS Inc.; Chicago, IL, USA)
was used in this analyses. The variables were ex-
pressed as mean + standard deviation, and they
were compared with the Student-t test. The cat-
egorical variables were expressed in frequencies
and percentages, and were compared with Fisher
test or chi-square test. A P value less than 0.05
was accepted as statistically significant.

RESULTS

Radical gastrectomy and en-bloc additional organ
resection were performed in 54 patients out of
435 patients who were operated for gastric cancer
due to clinical T4b tumors. Thirty eight (70.4%) of
the patients included in the study were male and
16 (29.6%) were female, and the mean age of all
patients was 61.87 + 12.67years. The number of
patients who were operated after receiving neo-
adjuvant treatment was 37 (68.5%), while the
number of patients operated without neoadjuvant
treatment was 17 (31.5%). Considering the pre-
operative ECOG scores of the patients, 4 (7.4%)

patients were ECOG -0, 18 (33.3%) patients were
ECOG -1, 24 (44.4 %) patients were ECOG -2 and
8 (14.8%) patients were ECOG -3. When we look
at the additional organ resections performed, 20
(37%) patients had distal pancreatectomy + sple-
nectomy, 14 (25.9%) patients had colon, 9 (16.7%)
patients had only splenectomy, 5 (9.3%) patients
had segmental or wedge liver resection, 5 (9.3%)
patients had distal pancreatectomy + splenectomy
+ transverse colon resection and 1 (1.9%) patient
had distal pancreatectomy + splenectomy + seg-
mental liver resection. Radical total gastrectomy
was performed in 42 (77.8%) patients and radical
distal gastrectomy was performed in 12 (22.2%)
patients. Considering the number of organs resect-
ed en bloc with gastrectomy; One organ resection
was performed in 28 (51.8%) patients, two organ
resections were performed in 20 (37.1%) patients
and three organ resections were performed in 6
(11.1%) patients.

Table 1 Postoperative complications in all patients

Postoperative Complications Total (54 Patients)

akademik.tgv.org.tr

Minor (grade 0, 1, 2) 46 (85.18%)
Major (grade 3, 4, 5) 8(14.81%)
Wound infection 7 (12.95%)
GIS complications
Anastomotic leak 4 (7.4%)
lleus 1(1.85%)
Intraabdominal collection, abscess 3(5.5%)
Chylous fistula 1(1.85%)
Pancreatic fistula 6(11.1%)
Grade A 5(9.25%)
Grade B 1(1.85%)
Reoperation 1(1.85%)
Pulmonary complications
Atelectasis 1(1.85%)
Pneumonia 2(3.7%)
Pleural effusion 2 (3.7%)
Cardiac complications 2(3.7%)
Nephrotoxicity and acute renal failure 1(1.85%)
Early mortality 2(3.7%)
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The median length of stay of the patients was 13.5
(6-56) days. When evaluated in terms of post-op-
erative complications, no complications were ob-
served in 27 (50%) patients, while 9 (16.7%) pa-
tients were grade 1, 10 (18.5%) patients grade 2,
4 (7.4%) patients grade 3, 2 ( 3.7%) patients had
grade 4 complications and 2 (3.7%) patients died
after sepsis due to anastomotic leakage in the ear-
ly postoperative period (grade 5). Complications
according to their frequency are shown in Table 1.

Considering the pathological examination; RO re-
section was performed in 49 (90.7%) patients and

R1 resection was performed in 5 (9.3%) patients.
The median value of macroscopic tumor size was
6 (2 - 14) cm. The median value of total removed
lymph nodes was 24 (5 - 88) and the median value
of positive lymph nodes was 5 (0 - 78). When eval-
uated according to their differentiation, 23 (42.6%)
patients had poor, 16 (29.6%) moderate, 8 (14.8%)
good differentiation and 7 (13%) patients had signet
ring cell pathology. When we look at the depths of
invasion, 22 (40.7 %) patients had T4b tumor with
single organ invasion, 5 (9.3%) T4b with two-organ
invasion, 13 (24.1%) T4a tumors and 14 (25.9%) T3

Table 2 Clinicopathological characteristics of the patients operated for T4b gastric cancer.

Variables (n, %) Number of Patients

Age (Mean + SD) 61.87 +12.67
Gender
Male (n, %) 38 (70.4%)

Female (n, %) 16 (29.6%)

Neoadjuvant treatment

Variables (n, %) Number of Patients

Age (Mean = SD) 61.87 +12.67
Resection

RO (n, %) 49 (90.7%)
R1 (n, %) 5(9.3%)

Differentiation

Yes (n, %) 37 (68.5%) Mild - Moderate (n, %) 24 (44.4%)
No (n, %) 17 (31.5%) Undifferentiated - signet cell (n, %) 30 (55.6%)
ECOG Diameter
0(n, %) 4(7.4%) <6cm(n, %) 29 (53.7%)
1(n, %) 18 (33.3%) >6cm (n, %) 25 (46.3%)
2 (n, %) 24 (44.4 %) 0T stage
3 (n, %) 8(14.8%) T3 (n, %) 14 (25.9%)
Gastrectomy T4a (n, %) 13 (24.1%)
Total 42 (77.8%) T4b single organ invaded (n, %) 22 (40.7 %)
Subtotal 12 (22.2%) T4b double organ invaded (n, %) 5(9.3%)
Number of organs resected Lymphovascular invasion (LVI)
1(n, %) 29 (53.7%) LVI - (n, %) 6(11.1%)
2 (n, %) 19 (35.2%) VI + (n, %) 48 (88.8%)
3(n, %) 6 (11.2%) Perineural invasion (PNI)
Postoperative complication grade PNI- (n, %) 6(11.1%)
0 (n, %) 27 (50%) PNI+ (n, %) 48 (88.8%)
1(n, %) 9(16.7%) N Stage
2(n, %) 10 (18.5%) 0(n, %) 8 (14.8%)
3(n, %) 4(7.4%) 1(n, %) 11 (20.4%)
4(n, %) 2(3.7%) 2(n, %) 13 (24.1%)
5(n, %) 2(3.7%) 3a (n, %) 7 (13%)
3b (n, %) 15 (27.8)
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tumors. In this study in which all patients were
operated with clinical T4b tumors, the number of
patients with pathological T4b was only 27 (50%).

Considering the survival analysis of the patients,
the median survival was found to be 16.5 (1 - 72)
months. First-year survival was achieved in 37
(68.5%) patients, three-year survival in 11 (20.3%)
and five-year survival in only 4 (7.4%) patients.
Considering the factors affecting long-term sur-
vival, it was seen that postoperative complications
affected survival significantly (p = 0.04). We found
that performing R1 resection (p = 0.001), large tu-
mor diameter (p = 0.02), presence of lymphovascu-
lar invasion (p = 0.024) and presence of perineural
invasion (p = 0.024) adversely affected long-term
survival. The factors affecting the survival are as
given in Table 2.

DISCUSSION

Even today, the only curative treatment modality
in locally advanced gastric cancer is surgery. The
surgery to be performed should be RO and with ap-
propriate lymph node dissection. In our study, we
examined the results of curative resection in pa-
tients who were operated for clinical T4b gastric
cancer. We found that R1 resection, large tumor
size, development of early postoperative complica-
tions, and perineural and lymphovascular invasion

are poor prognostic factors for long-term survival.

In locally advanced gastric cancers with adjacent
organ invasion, the preferred treatment modality
is radical lymph node dissection along with en-
bloc resections with the adjacent organs provid-
ing clean surgical margins away from the tumor
(5,12). In 28-80% of adhesions, adjacent organ in-
vasion (pT4b) is found in the pathological evalua-
tion, while a desmoplastic reaction is found in the
rest (12,13). Clinical and pathological correlations
occur only in 35% of patients (14). For this reason,

the orientation of the pathological specimen and

correct examination has importance (14). In our
study, we found that patients with clinically T4b
had a 50% rate of malignant adhesion by patholog-
ical evaluation. We found that 25% of the patients
were T3. In studies with T4b colorectal tumors, it
was emphasized that en-bloc resection should be
performed regardless of whether the adjacent or-
gan adhesions are desmoid reaction or malignant
invasion (15). It has been shown that attempting
to separate the adhesion increases the risk of tu-
mor dispersal into the peritoneum and increasing
local recurrence, and reduces the 5-year survival
from 53% to 21% (16). Although there is no similar
study in the literature for T4b gastric tumors, the
authors recommended en bloc resection without
adhesiolysis (17,18). We performed enbloc resec-
tion and D2 LND with clean surgical margins in all
patients, regardless of whether the adhesion was
malignant or benign. When we evaluated the pa-
thology results, we found that patients with T4b in
terms of survival were not different from patients
with T4a and T3 tumors. Consistent with the lit-
erature, we can say that T stage does not affect
survival in RO resections (19,20). Today, prophy-
lactic hyperthermic intraperitoneal chemotherapy
(HIPEC) treatment has come to the agenda due to
the potential of tumor cells to spread peritoneal-
ly and increase recurrence in patients with inva-
sion depth of T3 and above (21). In our study, the
group that underwent prophylactic HIPEC was
not included in the study because it may affect the
results. When we look at the additional organ re-
sections performed, distal pancreatectomy + sple-
nectomy (37%) was the most common, followed by
transverse colon (16.7%) resection, and liver wedge
and splenectomy were performed in 5 patients
each. Consistent with the literature, the most com-
mon additional organ resections are distal pancre-
as and colon (2,7). Complications are accordingly
seen as pancreatic fistula, anastomotic leakage and
intra-abdominal abscess and wound infection (22).
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In this study, the most common postoperative com-
plication was pancreatic fistula, which was seen in
6 (11.1%) patients. The majority of patients who
developed pancreatic fistulas were grade-A fistu-
las that did not require intervention. Performing
en-bloc distal pancreatectomy with gastrectomy
increases post-operative complications in patients,
but does not change mortality rates (23,24). In the
literature, mortality ranges from 1 to 7.3 in series
with multiorgan resection (19,23,25). In our study,
early mortality was observed in 2 (3.7%) patients,

which is consistent with the literature.

The 1, 3, and 5-year survivals of the patients were
found to be 37 (68.5%), 11 (20.3%) and 4 (7.4%),
respectively, in accordance with the literatiire
(26,27). Although chemotherapy regimens vary,
there are studies showing that neoadjuvant ther-
apy reduces local recurrence in locally advanced
gastric tumors, increases RO resection rates, and
increases 5-year overall and disease-free surviv-
al rates (28-30). In our study, 37 (68.5%) patients
received neoadjuvant therapy while 17 (31.5%)
did not. We received neoadjuvant treatment as a
general approach to patients with T3 and above
and lymph node positive tumors, but there is a
group of patients who can not receive neoadjuvant
treatment because of low toleration and who have
acute bleeding or obstructive tumors. There was no
difference in survival between the two groups (p:
0.96). This may be due to the fact that the group is
heterogeneous and few in number. Adequate num-
ber of lymph nodes should be removed for accurate
staging and long survival (31). Presence of lymph
node metastasis also shortens life expectancy and
is considered an indication for neoadjuvant ther-
apy. In the literature, if the number of dissected

lymph nodes is over 16, survival increases (32). We

found the median value of the total lymph nodes
removed as 24 in the patients included in the
study. Lymph node positivity is an independent
poor prognostic factor for survival, and 5-year sur-
vival is 11% in lymph node positive patients, while
it increases to 35-80% if lymph node is negative
(20,27). According to our results, survival decreas-
es as the stage of lymph node metastasis increases
(p: 0.022). In addition, the presence of lymphovas-
cular and perineural invasion was found to be a
poor prognostic factor in our study in accordance
with the literatiire (26). Studies have shown that
tumor size greater than 7 - 10 cm is a poor prognos-
tic factor (33,34). Tumor size was found to be an-
other poor prognostic factor in our study. Survival

decreases with increasing tumor size.

In conclusion, adequate lymph node dissection
and en-bloc RO resection with adjacent organ are
important for long-term survival in patients with
clinical T4b gastric cancer. Surgery should be per-
formed regardless of the T-stage of the tumor. In
this respect, surgery performed with adequate
RO resection can be considered as an independent
prognostic factor affecting survival. Other factors
affecting long-term survival are lymph node me-
tastasis, tumor size, post-operative complications,

and vascular and perineural invasion.
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ORIGINAL ARTICLE

Lymph node dissection results, surgical management
modalities and oncologic results of intrahepatic
cholangiocarcinomas, single center experience

intrahepatik kolanjiokarsinomlarin lenf nodu diseksiyon sonuglari, cerrahi tedavi
yontemleri ve onkolojik sonuglari, tek merkez deneyimi

® Osman AYDIN, ® Volkan OTER, ® Muhammet Kadri QOLAKOGLU,
® Yigit Mehmet OZGUN, ® Erol PISKIN, ® Erdal Birol BOSTANCI

Department of Gastroenterological Surgery, University of Health Science, Ankara Bilkent City Hospital, Ankara, Turkey

Background and Aims: Intrahepatic cholangiocarcinoma is a cancer of the biliary tract. The only current curative treatment for intrahepatic
cholangiocarcinoma is liver resection. The aim of this study is given the result of the lymph node dissection, surgical management and recurrens
ratio of intrahepatic cholangiocarcinomas in our center. Material and Methods: The medical record of patients who were treated for intrahe-
patic cholangiocarcinoma in our clinic were retrospectively evaluated between January 2019 to January 2023. Results: Twenty four patients
were operated in our clinic. Of the patients, 12 were female, 12 were male, and the mean age was 52.75 + 10.20 years. The median tumor size
was 8.50 cm. Twelve patients had right hepatectomy, 6 patients had left hepatectomy, 2 patients had extended left hepatectomy, 2 patients had
central hepatectomy and 2 patients had segment 4 plus 5 resection in the operation. The mean number of lymph node removed was 9.95 + 3.56.
Malignant lymph node was seen in 5 patients. Postoperative median hospital stay was 13.50 days. Mortality was observed in only 2 patient in the
first 3 months postoperatively. The median overall survival of the patients was 318.50 days. Conclusions: As a result of our study, in patients
with intrahepatic cholangiocarcinoma, patients who will be selected with preoperative correct staging, aggressive surgery by evaluating the co-
morbidities and conditions of patients with resectable tumors, removal of hepatoduodenal lymph nodes during surgery, and liver volume expan-
sion procedures in patients who may develop remnant liver volume failure, to force to resection, which is the only curative chance of patients is
demonstrated that it is necessary.

Key words: Intrahepatic cholangiocarcinoma, surgery, lymph node dissection

Giris ve Amac: intrahepatik kolanjiokarsinom, bir safra yolu kanseridir. intrahepatik kolanjiokarsinom igin mevcut tek kiiratif tedavi karaciger
rezeksiyonudur. Bu galismanin amaci, merkezimizde yapilan intrahepatik kolanjiokarsinomlarin lenf nodu diseksiyonu, cerrahi yoénetimi ve niiks
oranlarinin sonuclarini vermektir. Gerec ve Yontem: Ocak 2019 - Ocak 2023 tarihleri arasinda klinigimizde intrahepatik kolanjiokarsinom teda-
visi géren hastalarin tibbi kayitlari retrospektif olarak degerlendirildi. Bulgular: Klinigimizde 24 hasta ameliyat edildi. Hastalarin 12’si kadin, 12’si
erkekti ve yas ortalamasi 52.75 £ 10.20 idi. Ortanca timd&r boyutu 8.50 cm idi. Ameliyatta 12 hastaya sag hepatektomi, 6 hastaya sol hepatektomi,
2 hastaya genisletilmis sol hepatektomi, 2 hastaya santral hepatektomi ve 2 hastaya segment 4 arti 5 rezeksiyon uygulandi. Ortalama ¢ikarilan
lenf nodu sayisi 9.95 * 3.56 idi. 5 hastada malign lenf nodu géruldi. Postoperatif ortanca hastanede kalis stiresi 13.50 gtindi. Postoperatif ilk 3
ayda sadece 2 hastada mortalite gézlendi. Hastalarin medyan genel sagkalimi 318.50 giindii. Sonuc: GCalismamizin sonucunda preoperatif dogru
evreleme ile secilecek intrahepatik kolanjiokarsinom hastalarinda, rezeke edilebilir timori olan hastalarin komorbiditeleri ve durumlar degerlendi-
rilerek agresif cerrahi, cerrahi sirasinda hepatoduodenal lenf nodlarinin gikarlmasi ve hastalarda karaciger hacim genigletme islemleri Remnant
karaciger hacim yetmezligi gelisebilecek hastalarda, kiiratif tek sans olan hastalarin rezeksiyona zorlanmasinin gerekli oldugu gosterilmistir.

Anahtar kelimeler: intrahepatik kolanjiokarsinoma, cerrahi, lenf nodu diseksiyonu
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INTRODUCTION

Cholangiocarcinoma (CCA) is a cancer of the bil-
iary tract. It constitutes exactly 10% of hepatobi-
liary tumors and accounts for 3% of all newly di-
agnosed malignancies worldwide (1,2). These rare
tumors can develop anywhere in the biliary tract.
Based on location in the American Joint Commit-
tee on Cancer (AJCC) staging systems, CCA is gen-
erally classified as intrahepatic, perihilar, and ex-
trahepatic CCA. The reason for the classification is
that the treatment approach and prognosis of CCA
developing from these three regions are different
(2,3). In the distribution of CCAs, intrahepatic
CCA (i-CCA) accounts for 10% of all cases (4). The
only current curative treatment for iCCA is liver
resection (LR). But, the possibility of being cured of
the disease by liver resection is exactly 10% (5,6).
Despite current progress in surgical technique and
developments in treatment, most patients died
within 3 years of diagnosis.

The aim of this study is given the result of the
lymph node dissection, surgical management and
recurrens ratio of intrahepatic cholangiocarcino-
mas in our center between January 2019 to Jan-
uary 2023.

MATERIAL and METHODS

After getting local ethical commitees approval,
the medical record of patients who were treated
for i-CCA in our clinic were retrospectively eval-
uated between January 2019 to January 2023. All
procedures performed in studies involving human
participants were in accordance with the ethical
standards of the institutional research commit-
tee and with the 1964 Declaration of Helsinki and
its later amendments or comparable ethical stan-
dards. The study was approved by the Bioethics
Committee of the Ankara Bilkent City Hospital
(Date: 22/03/2023; Session Number and Decision
No: E1- 23-3393).

Demographic data of the patients, clinical and
radiological findings, preoperative bile drainage
procedure, preoperative liver volume augmenta-
tion procedure, type of surgical procedure, length
of hospital stay, perioperative and postoperative
complications, perioperative liver invasion type,
postoperative patological results, mortality and
morbidity of the postoperative 90 days and recur-
rence in follow up were examined.

Statistical Analysis

IBM Statistical Package for Social Sciences (SPSS)
ver 20.0 (IBM Corporation, Armonk, NY, USA)
was used. According to the distrubution of normal-
ity, student t-test and Mann-Whitney U test were
used to evaluted the numerical data. Chi square
test was used for the cathegorical data. Numerical
data were given as mean + standart deviation (SD)
and median (minimum — maximum values) accord-
ing to the normality test; cathegorical values were
given as count (n) and percentage (%). A p >0.05

value was statitstically significant

RESULTS

Between January 2019 and January 2023, 24 pa-
tients with the diagnosis of i-CCA were operated in
our clinic. Of the patients, 12 were female, 12 were
male, and the mean age was 52.75 + 10.20 years
(range 34 - 70). The median tumor size was 8.50
cm (range: 2 - 17 cm). Preoperative median CA
19-9 level was 36.05 (range 5.20 - 12179). Hepatit
B infection was seen in 4 patients and chronic liv-
er disease was detected in these 4 patients. After
preoperative drainage procedures median biliru-
bin level (the day before the surgery) was 0.95 mg/
dl (range 0.3 - 1.40 mg/dl). Comorbid disease was
seen in 12 patients and the first two most frequent
comorbid disease were hipertansion and cronic
obstructive lung disease, respectively. Twelve pa-
tients had right hepatectomy, 6 patients had left
hepatectomy, 2 patients had extended left hepa-
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tectomy, 2 patients had central hepatectomy and 2
patients had segment 4 and 5 resection in the op-
eration (Figure 1 and 2). Preoperative portal vein
embolization was performed in 3 of the patients
and associating liver partition and portal vein li-
gation for staged hepatectomy (ALLPS) procedure
was performed in 2 patients who underwent right
hepatectomy. As a result of histopathological ex-
aminations, the final pathology result was report-
ed as iCCA in all patients and 4 of 24 patients were

well differentiated, 15 were moderately differenti-
ated, and 5 were poorly differentiated. The mean
number of lymph node removed was 9.95 + 3.56.
Malignant lymph node was seen in 5 patients. In
the postoperative period, hepatic failure was ob-
served in 2 patients, which improved with medi-
cal treatment and follow-up, and bile leakage was
observed in 6 patients. Of these 6 patients who
developed biliary fistula, 2 of them were stented
with endoscopic retrograde cholangiopancreatog-

Figure 1 Intraoperative view of an intrahepatic cholan-
giocarcinoma in right liver

Figure 2 Pathology specimen of an other intrahepatic
cholangiocarcinoma after resection
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raphy (ERCP), 1 patient was stented with percu-
taneous transhepatic cholangiography (PTC), and
the other 3 patients were treated medically. In
all patients, the biliary fistula was closed without
need for surgery. Postoperative median hospital
stay was 13.50 days (range 6 - 62 days). Mortality
was observed in only 2 patient in the first 3 months
postoperatively. One of these patients died due to
Covid-19 infection and the other due to sepsis de-
veloping fifth day after surgery. In the postopera-
tive follow-up, 5 patients developed recurrent liver
lesion, peritoneal carcinomatosis, and abdominal
ascites at 3.,4.,5.,12., and 24. months, respectively.
In 3 patients, multiple metastases developed in the
lung at the 9th, 10th and 14th months, respective-
ly and in 1 patient, multiple metastases developed
in the brain at the 11th month. The median overall
survival of the patients was 318.50 days (range 13
- 990 days).

DISCUSSION

We conducted this study for investigated the lymph
node dissection results, surgical management mo-
dalities, complication rates and survival results of
iCCA. Newest procedures for expanding the liver
volume were provided an increased resection rates
and improved overall survival in selected iCCA pa-
tients (6).

Radical surgery is still currently the only cura-
tive treatment for iCCA when resection with a tu-
mor-free surgical margin is achieved. An aggressive
surgical approach, including major liver resection,
has been recommended at many centers to improve
outcomes (6). In our study, we found that patients
with iCCA had better overall survival after cura-
tive resection compared to previous reports, sug-
gesting that complete removal of tumor-containing
segments and regional lymph nodes plays an im-
portant role in improving survival outcomes. This
high rate in our series was the result of well preop-

erative evaluation of the patients and aggressive

resections with volume-expanding procedures be-
fore resection. We follow this aggressive approach
as resection offers the only chance for cure.

Many previous studies have reported prognostic
factors after radical surgery for ICC, including cir-
rhosis, tumor size, multiple lesions, number of seg-
ments removed, and tumor markers (7-14). Lymph
node metastasis is also one of the prognostic fac-
tors (15). In our series, we performed lymph node
disssection for all our patients and we found that 5

of our patients had lymph node metastases.

Intrahepatic cholangiocarcinoma (i-CCA) is an
aggressive biliary cancer arising from the biliary
epithelium proximal to the second-degree bile
ducts. An aggressive surgical approach, including
extended liver resection and vascular reconstruc-
tion, and further systemic therapy and application
of locoregional therapy leads to increased resection
rate and overall survival in selected i-CCA pa-
tients (1,16).

Diagnosis of cholangiocarcinoma is made by the
combination of clinical/biochemical features and
imaging findings with non-specific tumor mark-
ers for complementary (17). Of the tumor marker
substrates, CA 19-9 has been reported to have the
most common diagnostic effects (18,19). In our
study, approximately half of the patients had el-
evated CA 19-9 preoperatively. In the subgroup
analysis, we found that patients with higher than
normal CA 19-9 levels had one or more of the pre-
viously mentioned poor prognostic markers (tumor
size, degree of tumor differentiation, lymph node

metastasis, vascular invasion..) (19).

This study had several limitations. Firstly, it is a
retrospective study and given that only patients
undergoing surgical resection were included in this
study. In addition, the number of cases was small
but the reason of this was iCCA is a rare disease.

As a result of our study, in patients with iCCA pa-

tients who will be selected with preoperative cor-
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rect staging, aggressive surgery by evaluating the
comorbidities and conditions of patients with re-
sectable tumors, removal of hepatoduodenal lymph
nodes during surgery, and liver volume expansion
procedures in patients who may develop remnant
liver volume failure, to force to resection, which is
the only curative chance of patients is demonstrat-
ed that it is necessary. However, it should be sup-
ported by prospective multicenter studies on this
subject.

REFERENCES

1. Lauterio A, De Carlis R, Centonze L, et al. Current surgical
management of peri-hilar and intra-hepatic cholangiocarcino-
ma. Cancers (Basel). 2021;13:3657.

2. de Groen PC, Gores GJ, LaRusso NF, Gunderson LL, Nagorney
DM. Biliary tract cancers. N Engl J Med 1999;341:1368-78.

3. National Cancer Institute. Definitions. Cancer Staging Manual,
8th ed.; National Cancer Institute AJCC: Bethseda, MA, USA,
2020.

4. DeOliveira ML, Cunningham SC, Cameron JL, et al. Cholangio-
carcinoma: thirty-one-year experience with 564 patients at a
single institution. Ann Surg 2007;245:755-62.

5. Spolverato G, Vitale A, Cucchetti A, et al. Can hepatic resec-
tion provide a long-term cure for patients with intrahepatic
cholangiocarcinoma? Cancer 2015;121:3998-4006.

6. Mazzaferro V, Gorgen A, Roayaie S, Droz Dit Busset M, Sap-
isochin G. Liver resection and transplantation for intrahepatic
cholangiocarcinoma. J Hepatol 2020;72:364-377.

7. Kim SH, Han DH, Choi GH, Choi JS, Kim KS. Oncologic im-
pact of lymph node dissection for intrahepatic cholangiocarci-
noma: a propensity score-matched study. J Gastrointest Surg
2019;23:538-44.

8. Bridgewater J, Galle PR, Khan SA, et al. Guidelines for the di-
agnosis and management of intrahepatic cholangiocarcinoma.
J Hepatol 2014;60:1268-89.

9. Rizvi S, Khan SA, Hallemeier CL, Kelley RK, Gores GJ. Cholan-
giocarcinoma - evolving concepts and therapeutic strategies.
Nat Rev Clin Oncol 2018;15:95-111.

10. Guglielmi A, Ruzzenente A, Campagnaro T, et al. Intrahepatic
cholangiocarcinoma: prognostic factors after surgical resec-
tion. World J Surg 2009;33:1247-54.

Ethics Committee: This study protocol was ap-
proved by Ethics Committee of Ankara Bilkent City
Hospital (Date: 22/03/2023; Session Number and
Decision No: E1- 23-3393).The study was complied
with The World Medical Association Declaration of
Helsinki.

Conflict of Interest: There is no conflict of interest

with any institution or person.

No financial support was received.

11. Hyder O, Marques H, Pulitano C, et al. A nomogram to predict
long-term survival after resection for intrahepatic cholangio-
carcinoma: an Eastern and Western experience. JAMA Surg
2014;149:432-8.

12. Luo X, Yuan L, Wang Y, Ge R, Sun Y, Wei G. Survival outcomes
and prognostic factors of surgical therapy for all potentially re-
sectable intrahepatic cholangiocarcinoma: a large single-cen-
ter cohort study. J Gastrointest Surg 2014;18:562-72.

13. Mavros MN, Economopoulos KP, Alexiou VG, Pawlik TM. Treat-
ment and prognosis for patients with intrahepatic cholangio-
carcinoma: Systematic review and meta-analysis. JAMA Surg
2014;149:565-74.

14. Tang H, Lu W, Li B, Meng X, Dong J. Influence of surgical
margins on overall survival after resection of intrahepatic
cholangiocarcinoma: A meta-analysis. Medicine (Baltimore)
2016;95:e4621.

15. Nakagawa T, Kamiyama T, Kurauchi N, et al. Number of lymph
node metastases is a significant prognostic factor in intrahe-
patic cholangiocarcinoma. World J Surg 2005;29:728-33.

16. Wang C, Ciren P, Danzeng A, et al. Anatomical resection im-
proved the outcome of intrahepatic cholangiocarcinoma: A
propensity score matching analysis of a retrospective cohort.
J Oncol 2022;2022:4446243.

17. Rodrigues PM, Vogel A, Arrese M et al. Next-generation biomark-
ers for cholangiocarcinoma. Cancers (Basel) 2021;13:3222.

18. Qiu Y, He J, Chen X, et al. The diagnostic value of five se-
rum tumor markers for patients with cholangiocarcinoma. Clin
Chim Acta 2018;480:186-92.

19. Li MX, Bi XY, Li ZY, et al. Impaction of surgical margin status
on the survival outcome after surgical resection of intrahepat-
ic cholangiocarcinoma: a systematic review and meta-analy-
sis. J Surg Res 2016;203:163-73.

akademik.tgv.org.tr



Akademik Gastroenteroloji Dergisi ® 2023; 22(2): 90-97
Manuscript Received: 05.07.2023 ¢ Accepted: 29.07.2023

ORIGINAL ARTICLE

The role of different apparent diffusion coefficient values
in differentiating malignant from benign solid tumors of
the pediatric abdomen and pelvis

Farkh gértnar difflizyon katsayisi degerlerinin pediatrik abdomen ve pelvisin solid

malign ve benign timorlerini ayirt etmedeki yeri

©® Bugra Kaan ASILIOGLU, @ Cigdem OZTUNALI

Department of Radiology, Osmangazi University School of Medicine, Eskisehir, Turkey

Background and Aims: Diffusion-weighted magnetic resonance imaging is a non-invasive method that can be used in the characterization
of tumors, by the quantification of highly cellular tumor components with the use of region of interest measurements on the generated apparent
diffusion coefficient maps. The diffusion characteristics of the solid benign tumors of the abdomen and pelvis in children, and the role of apparent
diffusion coefficient values in distinguishing solid malignant from solid benign tumors are not well defined. Materials and Method: This study
retrospectively evaluated the role of different fractions of the measured and calculated apparent diffusion coefficient values in 49 children with a
solid mass lesion of the abdomen or pelvis to determine whether those values allow for distinguishing malignant from benign solid lesions. A sub-
group evaluation included the analysis of the apparent diffusion coefficient values in distinguishing Wilms tumor from neuroblastoma. Results: All
fractions of apparent diffusion coefficient values were statistically significantly lower in the solid malignant tumors than in the solid benign tumors,
with the mean normalized apparent diffusion coefficient values having higher sensitivity and specificity rates. The apparent diffusion coefficient
values did not significantly differ between Wilms tumor and neuroblastoma. Conclusions: Apparent diffusion coefficient values can help differen-
tiate malignant from benign solid tumors. Their role can be limited in differentiating Wilms tumor from neuroblastoma.

Key words: Abdominopelvic, apparent diffusion coefficient, diffusion-weighted imaging, pediatric malignancy, solid tumor

Giris ve Amac: Diffizyon agirlikl manyetik rezonans goérintiileme, timorlerin karakterize edilmesinde kullanilabilen invaziv olmayan bir
gorintileme yontemidir. Difflizyon gorintilerinden elde olunan gorinir diffizyon katsayisi haritalari tizerinde ilgili bolge dlgtimleri ile yogun hiicre-
sellik iceren timor komponentlerinin niceligi saptanabilir. Cocuklarin abdominopelvik incelemelerinde solid benign timorlerin diffizyon 6zellikleri
ile gérunur difflizyon katsayisi degerlerinin bu bélgenin solid benign ve solid malign tiimérlerini birbirinden ayirt etmedeki roll iyi tanimlanmamistir.
Gerec¢ ve Yontem: Bu calismada abdomen ya da pelviste solid kitlesi saptanan 49 cocuk hastada, farkli gérindr diffizyon katsayisi degeri
Slcumlerinin solid malign kitleleri solid benign kitlelerden ayirt etmedeki yerinin arastirimasi hedeflenmistir. Altgrup analizi olarak, bu goérindr dif-
flizyon katsayisi degerlerinin Wilms timori ve néroblastomun birbirinden ayirt edilmesindeki yeri arastinimistir. Bulgular: Tim gortnir diffizyon
katsayisi degerlerinin solid malign abdominopelvik kitlelerde benign olanlara kiyasla istatistiksel olarak anlamli diistik oldugu bulunmustur. Wilms
timoril ve néroblastom arasinda ise 6lgulen gérindr difflizyon katsayisi degerlerinde farklilik saptanmamistir. Sonuc: Gorlindr difflizyon katsayisi
degerleri solid malign timorleri benign timorlerden ayirmada yardimcidir. Wilms ve neruoblastom ayriminda yeri kisith olabilir.

Anahtar kelimeler: Abdomen, diffiizyon agirlikli goriintileme, gérindr diffizyon katsayisi, pediatrik malignite, pelvis, solid timor

INTRODUCTION

In imaging evaluation of the abdominopelvic mass  trast allowing lesion characterization and its lack
lesions in the pediatric population, magnetic reso-  of ionizing radiation (1). Since the management
nance imaging (MRI) is currently the first choice of  of these abdominopelvic mass lesions may differ
modality, largely due to its superior soft tissue con-  widely, conventional MR images are helpful for a
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diagnosis by detecting the organ or tissue origin
of the lesion, assessing the lesion extent, and pre-
dicting the lesion type. While some benign mass
lesions can accurately be diagnosed from their typ-
ical conventional MRI features and be followed up
or managed accordingly, an MRI diagnosis can be
challenging or impossible in some mass lesions,
particularly in large-sized solid heterogeneous

mass lesions of adjacent organs or tissues (1-3).

DWI is a method that allows in vivo characteriza-
tion of biological tissues. The method is based on
the visualization of the random movement of wa-
ter molecules at a microscopic level which can be
quantified by the calculation of apparent diffusion
coefficient (ADC) values (2,4,5). In MRI evaluation
of tumors, DWI can be used for tumor detection
and characterization, biopsy guiding, and treat-

ment response monitoring (3,5-9).

In children, most malignant tumors are composed
of tissues with high cellularity or a high nucle-
us-to-cytoplasm ratio. The high cellularity of those
tumors results in a high number of cell membranes
in the imaging area and causes restriction of wa-
ter molecules and low ADC values. This DWI fea-
ture has been studied in differentiating malignant
from benign tumors of various organs and tissues
in children (6,10-13). Diffusion characteristics of
abdominopelvic tumors in children have also been
studied in predicting the type of large-sized solid
malignant tumors, not only in tumors of the same
organ or tissue but also in tumors originating from
adjacent organs of the abdominopelvic area such
as the retroperitoneum, adrenal glands, and kid-
neys (3,7,14,15).

By using ADC map quantification, several studies
have assessed the role of DWI in differentiating be-
nign from malignant mass lesions of the pediatric
abdomen and pelvis (16-18). These studies have
differed in their quantification methods, as well as

in the types of lesions included in the analyses.

The present study mainly focused on the role of
ADC values in DWI in distinguishing solid ma-
lignant from solid benign tumors of the abdomin-
opelvic area in children. For this purpose, differ-
ent fractions of the measured and calculated ADC
values in children with a solid mass lesion of the
abdomen or pelvis were analyzed to determine
whether those values allow for distinguishing ma-
lignant from benign solid lesions. A secondary aim
was to determine whether the same ADC fractions
are useful in distinguishing the most common ma-
lignant tumors of the kidney and adrenal glands
in children, namely the Wilms tumor and neuro-
blastoma.

MATERIALS and METHODS

Approval for this retrospective study was obtained
from the institutional review board (Decision no:
19; Date: 04.10.2022).

Patient Selection

Between June 2015 and September 2020, the ab-
dominopelvic MRIs of the patients in the pediatric
age group obtained in the radiology department of
a single tertiary hospital at a 3T MR scanner were
retrospectively reviewed. The patients with a solid
mass lesion of the abdomen or pelvis on MRI were
included in the initial evaluation. Using the med-
ical records of the patients, the patients who had
not received any medical, surgical, or interven-
tional treatments before MRI were chosen to in-
clude in the image quality analysis. Upon comple-
tion of the image quality analysis, the final study
group included the MRIs of pediatric patients
that had high-quality DWI and contrast-enhanced
T1-weighted images as a part of their MR imaging

protocol.

MRI Protocol

All abdominopelvic MRIs were obtained at a 3T
MRI scanner (MR750W General Electric Health-
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care, Milwaukee, WI), using a 48-channel body coil.
The MRI protocol included coronal T2-weighted
(FSE, TR 622.8 ms, TE 111.8 ms), axial T2-weight-
ed (FSE, TR 604.8 ms, TE 112.8 ms, TE 112.8 ms),
axial fat-saturated T2-weighted (PROPELLER,
TR 8000 ms, TE 86.7 ms), axial fat-saturated pre-
and post-contrast T1-weighted images (LAVA, TR
4.6 ms, TE 1.7 ms, slice thickness 3.8 mm, FOV 42
cm), as well as DW images and their ADC maps
(EPI, TR 25000 ms, TE 64.1 ms, b:0, b:500 and
b:1000 s/mm2). Post-contrast T1-weighted imag-
es were obtained in the portal venous phase, us-
ing intravenous (IV) injection of gadoterate me-
glumine (0.25 mmol/mL,10 mL), at an injection
rate of 2mL/s. The slice thickness was 4 mm for
T2-weighted and DW images, and the field of view
(FOV) was between 38 cm to 42 cm.

Image Analysis

ADC measurements were performed on the ADC
maps, using a region of interest (ROI). The region
of measurement in a mass lesion was determined
by two radiologists in consensus. Using T2-weight-
ed and post-contrast T1-weighted images for corre-
lation, the most intensely enhancing and non-hem-
orrhagic-non-cystic solid part of a lesion was
chosen. The measurements were then performed

in the predetermined regions by a single radiol-

q e
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Area=0.8037 cm? (269 px)
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ogist, without the knowledge of the final diagno-
sis. The ROI was kept between 0.8-1 cm2 (Figure
1). Three ROI measurements were performed on
each lesion to obtain an average ADC value. The
minimum, mean and maximum ADC values were
recorded for each lesion. To eliminate confounding
imaging and patient factors that can potentially
affect the measured ADC values, the mean ADC
measurements were normalized for each lesion, by
placing a second ROI on the spleen of the patient
and dividing the lesion’s ADC value by the ADC
value of the spleen.

Statistical Analysis

All statistical analyses were performed by using
SSPS for Windows (IBM Corp. Released 2012.
IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp).

The quantitative variables were expressed as
means * standard deviation (SD) and the qualita-
tive variables as percentages (%). The normality
of the variables was tested with the Shapiro-Wilk
test. Parametric and nonparametric tests were
used in comparison between the groups. The ADC
values were compared with the Mann-Whitney U
test or independent samples t-test. The chi-square
test was used in analyses of the crosstabs. Receiv-
er operating characteristics (ROC) curve analysis
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Figure 1 ADC measurements in a 9-month-year-old girl. In post-contrast T1-weighted (a), T2-weighted (b), and cor-
responding ADC map (c) images show a heterogeneous mass in the right lobe of the liver with central cystic hemorrhagic
parts. The ADC measurements were obtained from the most enhancing non-hemorrhagic non-cystic part of the tumor,
using ROIs. The mean ADC value for the selected ROl was 1,1109x10= mm?s. The tumor proved to be hepatoblastoma.
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was used to obtain the optimal cutoff ADC values
that discriminate malignant and benign mass le-
sions with maximum sensitivity and minimum
false positive results. The area under the curve

(UAC) was calculated for each parameter.

RESULTS
Demographics

A picture archiving and communication system
(PACS) search of the pediatric abdominopelvic 3T
MRIs at our institution revealed 60 pediatric pa-
tients who had a solid mass lesion of the abdomen
or pelvis between June 2015 to September 2022. Of
these, 5 patients did not have DW or contrast-en-
hanced images as a part of their MRI protocols,
3 patients received treatment before MRI and 3
patients had poor-quality images that were inade-
quate for image evaluation. Thus, abdominopelvic
MRIs of a total of 49 pediatric patients were in-
cluded in the study.

Of the patients in the study, 30 were male (61.2%)
and 19 were female (38.8%). The mean age of the
patients was 59.7 + 54 months (1 - 198) (median,
41 months).

Of the 30 male patients, 19 had a malignant
(63.3%) and 11 had a benign (36.7%) lesion. Of the
female patients, 13 had a malignant (68.4%) and 6
had a benign (31.2%) lesion. The distribution of the
malignant and benign lesions between males and
females was not statistically significantly different
(p = 0.955).

The mean age of the patients with a malignant le-
sion was 56 + 51.9 months (1 - 198) (median 39.5
months), and the mean age of the patients with a
benign lesion was 64 + 58.3 months (1 - 186) (me-
dian 74 months). The statistical analysis did not
find a significant difference between the mean age
of the patients with malignant and benign mass
lesions (p = 0.298).

Lesions

In all patients with a malignant lesion included in
the study, the diagnosis was confirmed with his-
topathologic analysis. Of the 32 patients with a
malignant lesion, 9 had Wilms tumor, 7 had neu-
roblastoma, 4 had rhabdomyosarcoma, 4 had hepa-
toblastoma, 3 had lymphoma, 2 had adrenocortical
carcinoma, 1 had testicular teratoma, 1 had mixed

germ cell tumor and 1 had clear cell sarcoma.

In 17 patients with a benign lesion in the study,
6 were diagnosed with the typical dynamic con-
trast-enhanced MR imaging findings (4 had focal
nodular hyperplasia and 2 had hemangioendothe-
lioma). In the remaining 11 patients, the diagnosis
of a benign lesion was confirmed histopathologi-
cally: two patients had hemangioendothelioma, 4
patients had ganglioneuroma, 1 had mesoblastic
nephroma, 1 had Castleman disease, 1 had lipo-
blastoma, 1 had a dysgerminoma and 1 patient
had sclerosing angiomatoid nodular transforma-
tion (SANT).

Quantitative Evaluation of ADC Maps

The minimum, mean and maximum ADC values
and the mean normalized ADC values of the be-
nign and malignant solid lesions are presented
in Table 1. The minimum, mean and maximum
ADC values of the malignant solid lesions were all
statistically significantly lower than that of the be-
nign solid lesions (p <0.001). The mean normal-
ized ADC value of the malignant lesions was also
significantly lower than that of the benign lesions
(p <0.001).

In the ROC analysis of the minimum ADC values
(AUC = 0.848; 0.742 - 0.955), a cutoff value of <
1.03 x 10 mm?/s was found to differentiate the
malignant from benign lesions with a sensitivity of
75% and a specificity of 82.4%. In the ROC analy-
ses of the mean, maximum, and normalized ADC

values, a cutoff value of < 1.195 x 10-3 mm?s, <
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1.436 x 10-3 mm?/s, and < 1.398195 x 10-3 mm?/s
was found to differentiate the malignant from be-
nign lesions with sensitivity and specificity rates
of 75% / 76.5%, 75% / 70.6%, and 84.4% / 94.1%,
respectively (Figure 2).

Comparative Evaluation of Wilms Tumor and
Neuroblastoma

The mean age at diagnosis did not significantly
differ between the patients with Wilms tumor and
neuroblastoma. The minimum, mean, maximum,
and normalized ADC values also did not signifi-
cantly differ between the patients with Wilms tu-

mor and neuroblastoma. The results are presented
in Table 2.

DISCUSSION

Obtaining ADC measurements from the solid-ap-
pearing part of a tumor has been shown to yield
more accurate results in the DWI evaluation of the
tumors, since both the cystic components of solid
benign tumors and necrotic components of solid
malignant tumors may demonstrate low ADC val-
ues (9). Also, in the measurement of mean ADC

values, placing the ROI only in the solid-appearing

Table 1 The minimum, mean, and maximum ADC values and the mean normalized ADC values of the benign and ma-

lignant solid lesions

Groups p (*,**)
Malignant Benign

Min. ADC? 0.8 +0.39 1.32+0.37 p <0.001*
Mean ADC? 0.94 + 0.44 1.51+£0.43 p <0.001**
Max. ADC? 1.12+£0.52 1.73+0.5 p <0.001*
Normalized ADC? 1.06 + 0.51 1.78 £ 0.30 p < 0.001**
a: Mean £ SD x10 ° mm?/s. *Mann-Whitney U test. **Independent sample t test. Min: Minimum; Max: Maximum.
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Figure 2 ROC curve analyses for the minimum (a) mean (b) and normalized (c) ADC values in differentiating malignant

from benign lesions.
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Table 2 The minimum, mean, and maximum ADC values and the mean normalized ADC values of the Wilms tumor and

neuroblastoma

Groups

Wilms Tumor

Age? 38.44 + 25.74
Min. ADC* 0.62 +0.22
Mean ADC* 0.72+0.2
Max. ADC* 0.86 + 0.2
Normalized ADC* 0.85+0.25

p*
Neuroblastoma
37.43 + 28.03 0.941
0.77 £0.34 0.299
0.90 £ 0.33 0.220
1.06 + 0.36 0.202
0.98 +0.34 0.289

a: Age at diagnosis, in months. A: Mean£SD x10 3 mm?/s. *Mann-Whitney U test. Min: Minimum; Max: Maximum.

part of a tumor is more effective in differentiating
malignant and benign tumors than placing the
ROI in the whole tumor area (18).

By obtaining ADC values only from the non-cyst-
ic non-hemorrhagic parts of the solid tumors with
small ROIs, the present study found the mean
ADC values of the solid malignant tumors of the
abdomen and pelvis of children to be significantly
lower than that of the solid benign tumors (0.94 =
0.44 x 103 mm?/s and 1.51 = 0.43 x 10* mm?/s, for
malignant and benign tumors, respectively). This
result was different from the work of Humphries
et al., who, in the analysis of 19 pediatric patients,
did not find a significant difference in the mean
ADC values between the malignant and benign le-
sions of the abdomen and pelvis (16). The discord-
ance between the results may be due to the use
of large ROIs in the tumors of a small number of
patients in Humphries et al.’s study. In accordance
with the results of the present study, by using 10
mm? ROIs, Kocaoglu et al. found the mean ADC
values of the abdominopelvic tumors in the pedi-
atric age group to be significantly lower than that
of the benign tumors (17). The mean ADC value
of the benign tumors in their study, however, was
higher than in ours and was found to be 2.28 x 10
mm?s, which could have resulted from the inclu-
sion of cystic benign lesions in the study. Using 30
- 60 mm2 ROIs in a total of 64 children, Gawande

et al. also found the mean ADC values of the solid
malignant and solid benign tumors of the abdomen
and pelvis to be 1.07 + 0.34 x 10 mm?%s and 1.68
+ 0.54 x 10 mm?/s, respectively (18), which was in
accordance with the results of the present study.

In the ROC analysis of the mean ADC values, we
found a cutoff mean ADC value of < 1.195 x 103
mm?s, to differentiate the solid malignant from
the solid benign tumors of the abdomen and pelvis
in children with specificity and sensitivity rates of
75% and 76.5%, respectively. This was in accord-
ance with the previous studies, which found the
mean ADC cutoff values between 1.11 x 10 mm?'s
to 1.29 x 10 mm?/s (16-18).

In the ROI analysis of ADC values of the tumors,
the minimum ADC value is less likely to be affected
by the presence of low-cellularity or cystic-necrot-
ic components in a tumor. Compared to the mean
ADC value, a minimum ADC value is found to de-
tect high cellularity and differentiate malignant
from benign tumors more accurately (19,20). In the
ROC analysis of the minimum ADC values (AUC
0.848; 0.742 - 0.955), we found a cutoff value of

1.03x10° mm?¥s to differentiate the malignant

A

from benign lesions with a sensitivity of 756% and a
specificity of 82.4%. With a cutoff value of < 1.195
x 10 mm?/s, the sensitivity rate of the mean ADC

measurements was similar to that of the minimum
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ADC measurements (75%), however, the specific-
ity rate was lower (76.5%). The maximum ADC
values of the solid malignant tumors in the pres-
ent study were also significantly lower than that
of the solid benign tumors. Because the maximum
ADC value of a tumor is more prone to be affect-
ed by the presence of cystic-necrotic components
and low tissue cellularity, use of it is avoided if the
high tumor cellularity is to be detected (19,20). The
significant difference between the maximum ADC
values of the malignant and benign tumors in our
study is most probably due to the inclusion of only
small solid tumor parts in the ROI analyses.

The normalized ADC values were calculated in this
study to eliminate the effects of the imaging- and
patient-specific variables on the results (21). This
was achieved by dividing the measured mean ADC
value of the sampled tumor by the mean ADC value
of the spleen, for each patient. In the ROC analysis
of the normalized ADC values, we found a cutoff
value of < 1.398 to differentiate the malignant from
the benign solid tumors with sensitivity and speci-
ficity rates of 84.4% and 94.1%, respectively. Those
rates were higher than the sensitivity and speci-
ficity rates obtained with the use of minimum and
mean ADC values in our study. Reports on the use
of normalized ADC values in the differentiation of
malignant from benign abdominopelvic tumors of
children are scarce: In 2017, Caro-Dominguez et al.
used the normalized ADC values in hepatic lesions
of children and found the mean normalized ADC
values of the malignant and benign liver lesions to
be 1.23 + 0.28 and 1.62 + 0.67, respectively. With
a cutoff ADC value of < 1.20 x 10 mm?/s, the sen-
sitivity rate in their study was 78%, however, the
specificity rate was 54% (10).

The ADC values of the two most common pediatric
malignant abdominal tumors of the kidneys and
adrenal glands, the Wilms tumor, and the neu-
roblastoma, were comparatively analyzed in the
present study. That subgroup analysis was done

because although the management and treatment
of these two tumors are different, both tumors are
usually large-sized at the time of the imaging di-
agnosis and their differentiation from one another
can occasionally be problematic on conventional
MR images (3). In the analysis of the minimum,
mean, maximum, or normalized ADC values, we
did not find a significant difference between the
two tumor types. Using mean ADC values in the
small-sized ROI analysis of 17 pediatric patients,
Aslan et al. found that the neuroblastomas had
significantly lower ADC values than the Wilms tu-
mors (3). The contradiction between the results of
the two studies could be due to the small number
of patients in both studies or due to the inclusion of
different numbers of differentiated, poorly differ-
entiated, or undifferentiated tumors in each study.

The retrospective design and the small number
of certain lesions could be the limitations of this
study. Although, for each tumor in the study, the
regions for ADC measurements were determined
by two radiologists in consensus, the performance
of the ROI measurements by a single observer and
the lack of an interobserver reliability assessment

could also be a limitation.

In conclusion, quantitative analysis of ADC maps
helps differentiate solid malignant from solid be-
nign tumors of the abdomen and pelvis in children.
The use of small-sized ROIs and performing the
ROI measurements on the non-cystic non-hem-
orrhagic contrast-enhancing tumor parts can
increase the sensitivity and specificity rates. Al-
though the present study found higher sensitivity
and specificity rates in the use of the mean normal-
ized ADC value for discrimination, further studies
on the use of normalized ADC value in differenti-
ating malignant from benign tumors of childhood
are needed, as the use of it has also been shown
to yield low specificity rate in discriminating ma-
lignant from benign pediatric liver lesions in one
study (10).
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OZGUN ARASTIRMA

Kronik kabizhigi olan cocuklarda ¢olyak hastaligi taramasi
akilcl bir yaklasim mi?

Is screening for celiac disease in children with chronic constipation a rational
approach?

® Melike ARSLAN!, ® Firat OZKECECI!, ® Deniz YAPRAK?, ® Necati BALAMTEKIN!

Saglik Bilimleri Universitesi, Giilhane Egitim ve Arastirma Hastanesi, Gocuk Sagligi ve Hastaliklar Anabilim Dali, ‘Gocuk Gastroenteroloji
Bilim Dali, 2Neonatoloji Bilim Dali, Ankara

Giris ve Amac: Kronik kabizlik cocukluk ¢aginda en sik gériilen yakinmalardan birisidir ve yiiksek saglik harcamalarina neden olur. Sinirli sayi-
da calismanin sonuglarina gére, bazi arastirmacilar ve kilavuzlar kronik kabizligi olan tiim hastalarda organik nedenlerin diglanmasi gerektigini
6nerirken, bazi arastirmalar bunun maliyet etkin bir yaklagim olmadigini savunmaktadir. Kabizlik, ¢élyak hastaliginin bagvuru semptomlarindan biri
oldugundan, organik nedenlerin dislanmasi siirecinde kronik kabizligi olan hastalar ¢élyak antikorlar ile taranabilir. Gere¢ ve Yontem: Calisma
kapsaminda Giilhane Egitim ve Arastirma Hastanesi, Cocuk Gastroenteroloji poliklinigine 2017-2020 yillari arasinda basvuran kronik kabizligi olan
toplam 1128 hasta geriye doniik olarak degerlendirildi. Colyak hastaligi agisindan serolojik tarama yapilan hasta sayisi 675 (%59.8) idi. Bulgular:
Kronik kabizligi olan hastalarin ortalama yasi 7.8 + 4.9 yas (dagiim 1-18) olup 617’si (%54.7) kizdi. Colyak hastaligi serolojik taramasi yapilan
675 hasta icerisinde ¢olyak antikor pozitifligi orani %4.7 (n=32) ve biyopsi ile kanittanmis ¢élyak hastaligi orani %3.3 idi. Bu oran saglkli Tirk
cocuklarindaki ¢olyak hastaligi prevalansindan (%0.45) istatiksel olarak anlaml diizeyde farkliydi (p < 0.001). Célyak hastaligi taramasinin kronik
kabizligi olan hastalar icin toplam fatura lcretleri 37 000 TL olarak hesaplandi. Yeterli bir ulusal hasta bilgi paylasim aginin olmamasi nedeniyle
cOlyak hastaligi taramasi yapilan 675 hastanin 56’sinda 2 kez, 9’unda ise 3 kez ¢olyak antikor panelinin gereksiz yere bakildigi saptanmis ve bunun
sonucunda 3250 TL ek maliyet ortaya ¢gikmistir. Sonug: Calismamizin sonuglari, kronik kabiziigi olan hastalarda ¢olyak hastaligi prevalansinin
saglikl popllasyona gore anlamli derecede yiiksek oldugunu ve tarama maliyetinin cok yiiksek olmadigini géstermektedir. Tani konmayan Célyak
hastalarinin kronik sonuglari ve tekrarlayan basvurularn maliyeti artiracagi icin kronik kabizligi olan hastalarda ¢olyak hastaligi taramasi faydali
olacaktir.

Anahtar kelimeler: Cocuk, ¢olyak hastaligi, kabizlik, tarama

Background and Aims: Chronic constipation is one of the most common diseases in childhood and results in high health expenditures. Based
on the results of a limited number of studies, some researchers and guidelines suggest that organic causes should be excluded in all patients with
chronic constipation, while some studies argue that this is not a cost-effective approach. Since constipation is one of the presenting symptoms of
celiac disease, patients with chronic constipation may be screened by celiac antibodies in the process of excluding organic causes. Materials
and Methods: A total of 1128 patients with chronic constipation who applied to Giilhane Training and Research Hospital, Pediatric Gastroen-
terology outpatient clinic between 2017 and 2020 were retrospectively evaluated. Screening for celiac disease was determined in 675 (59.8%)
patients. Results: The mean age of the patients with chronic constipation was 7.8 + 4.9 years (range 1-18 years) and 617 (54.7%) of them were
girls. The rate of celiac antibody positivity was 4.7% (n=32) in the patients who had celiac disease screening and the rate of biopsy-proven celiac
disease was 3.3%. This rate was significantly different from the prevalence of celiac disease (0.45%) in healthy Turkish children (p < 0.001). Total
billing fees for patients with constipation were 37,000 TL. However, due to the lack of an adequate national patient information sharing network,
it was determined that the celiac disease screening was performed unnecessarily for two times in 56, and three times in 9 of 675 patients that
result in an additional cost of 3,250 TL. Conclusion: The results of our study show that the prevalence of celiac disease in patients with chronic
constipation is significantly higher than in the healthy population, and the cost of screening is not very high. Celiac disease screening in patients
with chronic constipation will be beneficial, as the chronic outcomes and recurrent admissions of undiagnosed celiac patients will increase the cost.

Key words: Child, celiac disease, constipation, screening
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Cocuklarda kronik kabiziik ve ¢olyak hastaligi

GIRiS

Ulkemizde saglik harcamalar1 agirlikli olarak ge-
nel saglik sigortasi tarafindan karsilanmaktadir.
Maliye Bakanliginin 2020 yil1 verilerine gére bu
miktar 2020 yilinda 135,7 milyar TL idi. Bu tutar,
ulusal biitcedeki en biiyiik harcama kalemlerinden

biridir ve tilkemizin toplam biit¢e harcamalarinin
%16.3tint olusturmaktadir (1).

Saglik harcamalarinin agirlikli olarak 6zel saglik
sigortalar1 veya bireyler tarafindan karsilandig:
iilkelerde, saglik hizmetlerinin sunumunda ma-
liyet etkinligi temel 6nceliklerden biri olarak 6ne
citkmaktadir. Ancak maalesef tilkemiz gibi saghk
harcamalarinin agirlikli olarak devlet tarafindan
kargilandig: iilkelerde bu durum cogu zaman goz-
den kacmaktadir. Bu yaklasim, devlet i¢in 6nemli
bir ekonomik yiik olan saglik harcamalarinin ge-
reksiz yere artmasina ve iilke ekonomisinin za-
yiflamasina neden olmaktadir. Yeterli bir ulusal
hasta muayene sonu¢ paylagimi aginin olmamasi,
hastanin istedigi hastaneyi keyfi olarak se¢cme 6z-
girligi ve hekimlerin maliyet etkinligi konusun-
da sorumluluklarinin olmamasi da tilkemizde sag-

lik harcamalarini artiran faktorler arasindadar.

Kronik kabizlik, cocukluk caginda en sik goriilen
hastaliklardan biridir ve genel ¢cocuk poliklinigine
bagvuran hastalarin %3’int, Cocuk Gastroentero-
loji poliklinigine getirilen hastalarin %25’ini olus-
turmaktadir (2). Hastaligin etyopatogenezinde or-
ganik ve fonksiyonel nedenler rol oynamaktadar.
Hastalarin sadece %5’inde kabizliga neden olan or-
ganik bir hastalik saptanirken (organik kabizlik);
kalan ezici cogunlukta (%95), kabizligin organik bir
nedeni yoktur (fonksiyonel kabizlik). Sinirh sayida
calismanin sonuclarina gore bazi arastirmacilar ve
kilavuzlar kronik kabizligi olan tiim hastalarda or-
ganik nedenlerin dislanmasi gerektigini 6nermek-
le birlikte, baz1 arastirmalar bunun maliyet etkin
bir yaklagim olmadigini savunmaktadir (3,4). Ni-

tekim Kuzey Amerika Pediatrik Gastroenteroloji

Hepatoloji ve Beslenme Derneginin (NASPGHAN)
2006 yilinda yayinladig1 kilavuzda kronik kabiz-
Iikta rutin ¢olyak hastaligi taramasi yapilmasini
onerilirken (5), Avrupa Pediatrik Gastroenterolo-
ji, Hepatoloji ve Beslenme Dernegi (ESPGHAN)
ve NASPGHAN1n 2014 yilinda yayinlanan ortak
kilavuzunda ise alarm semptomlar: varsa colyak

hastalig: taranmasi 6nerilmistir (6).

Colyak hastaligr (CH), gliitene duyarh bireylerde
gliiten aliminin tetikledigi bir dizi anormal bagigik-
lik tepkisinden sonra ortaya ¢ikan ve enteropatiye
neden olan otoimmiin bir hastaliktir. CH asemp-
tomatikten ¢olyak krizine kadar ¢ok cesitli semp-
tomlarla karsimiza ¢ikabilir (7). Kabizlik, CHnin
bagvuru semptomlarindan biri oldugundan, kabiz-
l1igin organik nedenlerinin diglanmasinda hastalar
¢olyak antikorlar: ile serolojik olarak taranabilir.
Kabizlig1 olan ¢ocuklarin saglk giderlerinin kabiz
olmayanlara gore 4 kat daha fazla oldugu bildiril-
mistir (8). Kabizlik gibi ¢ok sik gorilen hastalik-
larda laboratuvar tetkikleri saglik harcamalarinin
en onemli kismini olusturmaktadir. Yogun hasta
sayis1 kabizligr ¢ok ciddi saglik giderleri olan has-
taliklardan biri haline getirmistir (4).

Bu calismanin amaci, kronik kabizligi olan ¢ocuk
hastalarda CH taramasinin akilei bir yaklagim
olup olmadigini1 degerlendirmektir.

GEREC ve YONTEM

Bu calisma Ocak 2017 - Temmuz 2020 tarihleri
arasimnda Saghk Bilimleri Universitesi Giilhane
Egitim ve Arastirma Hastanesi Genel Cocuk Po-
liklinigi ve Cocuk Gastroenteroloji Poliklinigi'n-
de (Ankara/Tirkiye) yapilmistir. Kronik kabiz-
Iik tanisi ile hastane sisteminin elektronik veri
tabanina kaydedilen (1-18 yas arasi) hastalarin
dosyalar1 geriye doniik olarak incelendi. Roma IV
kriterlerine gore kronik kabizlik kriterlerini kar-
silamayan ve baslangicta kronik kabizlik tanisi

alip daha sonra CH digsinda organik etiyoloji bulan
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hastalar caligma dig1 birakildi. Calisma grubuna
kronik kabizligi olan toplam 1128 hasta alindi.
Kronik kabizlik tanisi i¢cin demografik veriler, has-
taneye bagvuru sayilar1 ve laboratuvar tetkikleri
tespit edilerek elektronik veri tabanindan kayit
altina alindi. Her hastanin laboratuvar [anti-¢ol-
yak antikorlari, immiinoglobulin (Ig) A diizeyleri]
ve endoskopik degerlendirmelerine iligskin veriler
alindi. Célyak hastaligi antikorlari pozitif olan
hastalarin ince bagirsak biyopsisi sonuclar1 ince-
lendi. Anormal laboratuvar degerleri su sekilde
tanimlanmistir: doku transglutaminaz (TTG) IgA
> 10 U/ml; TTG IgG > 10 U/ml; secici IgA eksikligi
IgA < 5 mg/dL. Duodenal biyopsi 6rnekleri histo-
patolojik olarak Modifiye Marsh kriterlerine gore
incelendi (10).

TC Saglik Uygulama Tebligi'ne gore muayene, an-
ti-colyak antikor titreleri ve serum IgA seviyeleri
paket olarak satin alinmakta olup bunun genel
saghk sigortasi kapsaminda devlete maliyeti 50
TL’dir. Calisma icin Saghk Bilimleri Universitesi
Giilhane Bilimsel Aragtirmalar Etik Kurulu'ndan
onay alindi (04.09.2002 tarih ve karar no: 2020-
356) .

Verilerin istatistiksel degerlendirmesi, Statistical
Package for the Social Sciences (SPSS) for Win-
dows 20.0 stirimi kullanmilarak yapilmigtir. Kate-
gorik degiskenler tanimlayic: istatistiklerle, say1
ve yuzde ile sayisal degiskenler ortalama + stan-
dart sapma ve minimum-maksimum degerlerle
ifade edildi. Sayisal verilerin analizinde verilerin
normal dagilip dagilmadigr “Kolmogorov-Smirnov”
ve “Shapiro-Wilk” testleri ile degerlendirilmis-
tir. Yas, normal dagilim géstermeyen tek sayisal
degisken oldugundan, gruplar arasindaki ortan-
ca fark “Mann-Whitney U” testi ile analiz edildi.
Kategorik degiskenlerin analizinde, kosullar: sag-
landiginda Ki-kare testi kullanildi; aksi takdirde
Fisher’in kesin testi kullanildi. Veriler %95 giiven
araliginda degerlendirildi ve < 0.05’lik bir P degeri
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Kronik kabizlik tanisi ile toplam 1128 hasta ca-
lismaya dahil edildi. Hastalarin ortalama yas1 7.8
+ 4.9 yas (dagihm 1 - 18 yas) olup 617’si (%54.7)
kizdi. Kronik kabizligi olan hastalarin poliklinik
muayene sayilar: ortalama 1.63 + 1.6 idi. Kronik
kabizlig1 olan hastalarin 675’inde (%59.8) CH ta-
ramasi yapildig1 saptandi. Bu hastalardaki ¢6lyak
antikor pozitifligi oran1 %4.7 (n=32) idi. Yiiksek
TTG IgA seviyeleri olan hastalarin tamamina ust
gastrointestinal sistem endoskopisi yapildi. Sero-
lojik tarama yapilan hastalarin %3.3’iinde (n=22)
biyopsi ile kanitlanmig CH tanisi verildigi gorildi.
Bu oran sagliklh Tiirk cocuklarindaki CH preva-
lansindan (%0.45) istatiksel olarak anlamli diizey-
de farkliydi (p < 0.001) (Tablo 1).

Tablo 1 Hastalarin demografik ve klinik 6zellikleri

Kronik Konstipasyonlu Hastalar 1128 (%100)
Cinsiyet
o Kiz 617 (%54.7)
o Erkek 511 (%45.3)
Yas (Ortalama + SD) 7.8+49
Colyak hastaligi taranan hastalar 675 (%59.8)
e Pozitif ¢colyak serolojsi 32 (%4.7)
e Biyopsi kanith ¢olyak hastaligi 22 (%3.3)

Ulusal hasta muayene sonuglar1 paylasim aginin
yeterli olmamasi nedeniyle ¢olyak taramasi yapi-
lan 675 hastanin 56’sinda 2 kez, 9'unda ise 3 kez
¢olyak antikor panelinin gereksiz yere bakildigi
tespit edildi. Colyak hastaligir serolojik taramasi
yapilan kronik kabizligi olan hastalarda uygula-
nan toplam fatura bedeli 37 000 TL’dir.

TARTISMA

Kronik kabizlik cocukluk déneminde yaygin bir
sorundur. CH prevalansi bir¢ok tilkede yaklagik
1/150-200 iken Tiirkiye'de %0.45tir (9). Ishal,
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buytime geriligi ve karin sigligi gibi klasik semp-
tomlar yerine kronik kabizlik gibi atipik semptom-
lar CH’nin tek belirtisi olabilir (11). En son ortak
ESPGHAN/NASPGHAN kilavuzlari, sadece alarm
semptomlarinin varliginda kabizlik hastalarinda
CH’nin taranmas:1 gerektigini rutin olarak oner-
mekle birlikte, cogu klinisyen bu testleri ilk bagvu-
ruda organik nedenleri diglamak i¢in yapmaktadir
(11).

Peptid YY, ileum, kolon ve rektumdaki endokrin
hiicrelerde lokalize olan, gastrointestinal moti-
litenin diizenlenmesinde ve su ve elektrolitlerin
emiliminde 6nemli rol oynayan bir néroendokrin
peptittir (12). Yavas gecigli kabizlig1 olan cocuk-
larda peptit YY dizeylerinin arttig1 gosterilmis ve
yeni tan1 konmus CH tanili hastalarda bu diizeyin
yiikseldigi bildirilmistir, bu nedenle CH ile kronik
kabizlik birlikteligi daha sik gorilebilmektedir
(12,13).

Cocuklarda CH ile kronik kabizlik arasindaki ilis-
kiyi arastiran ¢aligmalarin sonucglari oldukga fark-
lidir. Chogle ve arkadaslar: (ark.) (4) 7472 kabizlik
hastasinin 1731’inin (%23) ¢élyak hastalig: acisin-
dan tarandigini, 55’inde (%3.2) yiksek anti TTG
seviyeleri saptandigini ve bu hastalarin 29’unda
(%1.7) biyopsi ile kanmitlanmis CH tanis1 oldugunu
gostermigtir. Dehghani ve ark. (14) 2-18 yas aras1
101 kabiz cocukta CH sikligini1 %0.99 olarak bildir-
mistir ve Chogle ve ark’nin (4) calismasinin sonug-
larina benzer sekilde bu oranin genel popiilasyon-
dan farkli olmadigini bildirmiglerdir. Bu nedenle
kronik kabizligi olan ¢ocuklarda CH taramasinm
onermemiglerdir (14). Cakir ve ark. (11) kronik
kabizlig1 olan 313 cocuktan 8’inde (%2.5) ¢olyak
serolojisinin pozitif oldugunu, bu olgularin his-
topatolojik inceleme ile potansiyel CH oldugunu
belirlediklerini, bu nedenle kronik kabizlig1 olan
cocuklarda ilk muayenede CH taramasinin yapil-
mayabilecegini 6ne siirmiglerdir. Akman ve ark.
(15) yaptiklarn calismada, kronik kabizligi olan
1046 cocukta CH prevalansini %3.25 olarak bul-

muglar ve konvansiyonel tedaviye direncli kabizli-
g1 olan cocuklarda CH icin tarama testlerinin kul-
lanilmasini1 6nermiglerdir. Pelleboer ve ark. kronik
kabizlig1 olan ¢ocuklarda CH prevalansinin artti-
gin1 bildirmigler (370 hastada 7, %1.9) ve medikal
tedaviye yanit vermeyen kronik kabizlig1 olan has-
talarda CH taramasi1 yapilmasini 6nermislerdir
(16). Bizim calismamizda, biyopsi ile kanitlanmisg
CH orani %3.3 olup saglikli popiilasyondan énemli
6lcude daha yiiksekti.

Onceki calismalar, kabizhigin yiiksek saghk hiz-
metleri maliyetlerine yol actigini belgelemistir.
Olmsted ilcesinde (Minnesota, ABD) kronik ka-
bizlig1 olan bir hasta i¢in ayaktan tedavi hizmet-
lerinin ortalama maliyetinin 13 927 ABD dolar:
oldugu bildirilmektedir (17). Bagka bir arastirma,
kabizlig1 olan her ¢ocuk icin ulusal saglik hizmeti
kullaniminin yilda 3430 Amerikan dolar: oldugu-
nu gostermistir (18). Stephens ve ark. poliklinikte
kabizlik harcamasinin vizit bagina 120 ABD dolar:
oldugunu bildirmigtir (19). Ansari ve ark. cocuk-
larda kabizligin Avustralya, Victoria’da 6nemli bir
maliyet yiki oldugunu belirlemistir (kamu hasta-
nelerine ~ 5,5 milyon ABD dolari/y1l) (20). Ttim ca-
lismalar, kabizligi olan ¢ocuklarin saglik maliyet-
lerinin yuksek oldugunu gostermektedir. Colyak
hastaligi, degisken ve yaygin semptomlari olan
sik goriilen bir hastalik oldugundan, tanida uzun
gecikmeler olabilir ve taniy1 beklerken hastalarin
saghg tehlikeye girebilir. Toplu tarama bu ytki
azaltmak icin bir segenek olabilir, ancak maliyet
etkinligine iligkin yetersiz kanit nedeniyle, bunun
en iyi secenek oldugu konusunda bir fikir birligi
yoktur (21). Ayrica teshis edilmemis CH’de morbi-
dite ve mortalitenin arttig1 gosterilmistir (22). Ca-
lismamizda CH taramasinin kronik kabizlik has-
talarina uygulanan toplam fatura bedeli 37 000 TL

olarak bulunmustur.

Calismamizin sonuglari, kronik kabizligi olan has-
talarda CH prevalansinin saglikli popiilasyona
gore anlaml derecede yiiksek oldugunu ve tarama
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maliyetinin ¢ok yiiksek olmadigini géstermektedir.
Tan1 konmayan Co6lyak hastalarinin kronik sonuc-
lar1 ve tekrarlayan bagvurular: maliyeti artiracag:
icin kronik kabizlig1 olan hastalarda CH taramas:

faydali olacaktir.

Etik Kurul: Bu calisma SBU Giilhane Bilimsel
Arastirmalar Etik Kurulu’nun 04.04.2020 tarih ve
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The use of pediatric fall risk assessment tool in
gastrointestinal endoscopic procedures: A prospective
study

Gastrointestinal endoskopik prosedlrlerde pediatrik diisme riski degerlendirme
aracinin kullanimi: Prospektif bir calisma
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Background and Aims: The aim of this study is to evaluate the fall risk with Humpty Dumpty Fall Scale and determine related risk factors in
pediatric patients undergoing gastrointestinal endoscopy. Materials and Methods: A prospective descriptive study was conducted in a large
tertiary pediatric hospital. Patients’ demographics, type of endoscopy, duration of endoscopic procedures, type of procedural sedation, doses of
administered drugs during anesthesia, and post-procedure Humpty Dumpty Fall Scale scores were collected. Post-hoc and logistic regression
analyses were performed to identify within-group differences and independent predictors of patient outcomes. Results: One hundred ninety-two
pediatric patients (54.2% female) with a mean (standard deviation) age of 11.16 (5.32) years were admitted for a diagnostic gastrointestinal
endoscopy. During procedures, the most commonly administered sedatives were midazolam (98.9%), propofol (96.9%), fentanyl (63.0%), and
ketamine (34.9%). According to the Humpty Dumpty Fall Scale, 148 (77.1%) patients had a high risk for falls. No falls after endoscopic procedures
was observed in the patients. When the predictive factors determining being at high-risk for falls were examined, the simultaneous application of
esophagogastroduodenoscopy and colonoscopy under the same procedural sedation increases the risk of being high-risk 5.2 times compared to
the performing esophagogastroduodenoscopy alone (p = 0.047). Conclusion: To the best of our knowledge, this is the first study evaluating the
use of Humpty Dumpty Fall Scale to predict falls in pediatric patients undergoing gastrointestinal endoscopy with procedural sedation. Although
77.1% of the patients were found to be at high risk for falls, there was no fall event after the endoscopic procedures due to precautionary measures.
Our results indicate that pediatric patients undergoing gastrointestinal endoscopy with sedation are at increased risk of falling and preventive
measures should be taken.

Key words: Humpty Dumpty Fall Scale, fall risk, esophagogastroduodenoscopy, colonoscopy, sedatives, children

Giris ve Amac: Bu galismanin amaci endoskopi islemi uygulanan gocuk hastalarda Humpty Dumpty Diisme Olgegi ile diisme riskini ve diisme
riskini etkileyen faktorleri belirlemektir. Gerec¢ ve Yontem: Prospektif tanimlayici 6zellikteki bu galisma buyik bir ticlincli basamak pediatri has-
tanesinde yapildi. Hastalarin demografik 6zellikleri, endoskopi tipi, endoskopik islemlerin siresi, uygulanan sedasyonun tipi, anestezi sirasinda
uygulanan ilaglarin dozlari ve islem sonrasi Humpty Dumpty Diisme Olgegi skorlari ile ilgili veriler toplandi. Grup igi farkliliklar ve hasta sonuglarini
etkileyen bagimsiz faktorleri belirlemek icin post-hoc ve lojistik regresyon analizleri yapildi. Bulgular: Ortalama (standart sapma) yaslar 11.16
(5.32) olan 192 pediatrik hastaya (%54.2’si kiz) tanisal gastrointestinal endoskopi yapildi. islemler sirasinda en sik uygulanan sedatifler mida-
zolam (%98.9), propofol (%96.9), fentanil (%63.0) ve ketamin (%34.9) olarak saptandi. Humpty Dumpty Diisme Olgedine gére 148 (%77.1)
hasta diisme agisindan yiksek riske sahipti. Hastalarin higbirinde endoskopik islemler sonrasi disme gézlenmedi. Disme agisindan ylksek
riskli olmayi belirleyen prediktif faktorler incelendiginde, ayni prosediirel sedasyon altinda 6zofagogastroduodenoskopi ve kolonoskopinin es
zamanli olarak uygulanmasinin, sadece 6zofagogastroduodenoskopi uygulamasina kiyasla diisme agisindan yiiksek riskli olmayi 5.2 kat artirdigi
goriildi (p = 0.047). Sonuc: Bildigimiz kadaryla bu galisma, Humpty Dumpty Diisme Olgegdinin prosediirel sedasyon altinda gastrointestinal
endoskopi yapilan pediatrik hastalarda diigme riskinin éngérilmesinde kullaniimasini degerlendiren ilk galismadir. Hastalarin %77.1’i dismeler
acisindan yiksek riskli bulunmasina ragmen, alinan énlemler nedeniyle endoskopi islemlerinden sonra herhangi bir disme olay yasanmamistir.
Sonuglarimiz, sedasyon altinda gastrointestinal endoskopi yapilan pediatrik hastalarin diisme riskinde artis oldugunu ve mutlaka 6nleyici tedbirler
alinmasi gerektigini gostermektedir.

Anahtar kelimeler: Humpty Dumpty Diisme Olgegi, diisme riski, 6zofagogastroduodenoskopi, kolonoskopi, sedatifler, gocuklar
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INTRODUCTION

For decades, inpatient healthcare facilities have
focused on the prevention of falls and the injuries
that they cause, but little is known about the vari-
ables that predict falls in outpatients undergoing
gastrointestinal endoscopy procedures (1). Pediat-
ric patients are at higher risk for both falling and
serious complications associated with falls. Falls
ranked third among the most commonly reported
incident types after ‘medication’ and ‘clinical dete-
rioration’ (2). According to the Parker et al.’s analy-
sis of falls in a pediatric hospital, outpatient falls
accounted for 24.9% of total falls, with falls occur-
ring in only 0.02% of outpatient presentations (3).
The vast majority of children who have uninten-
tional falls were discharged home, and mortality
was extremely rare. However, younger ages are
more susceptible to more severe injury patterns
(4). Intracranial hemorrhage and thoracic injury
are risk factors necessitating long-term medical
care (5). While these estimates suggest that fall-re-
lated serious morbidity rates are generally low,
the actual number of pediatric falls is likely to be
underestimated because non-injury fall incidents
are unlikely to be reported (6). For this reason, the
Humpty Dumpty Fall Scale (HDFS) was created
in 2005 to address an unmet need by identifying
the pediatric population at risk of a fall event. This
risk scale is now used in over 1500 institutions on
six continents and has been translated into 15 lan-
guages. The HDFS is globally used and accepted as
the most effective scale to detect and prevent fall
risk (7). The tool is divided into parameters based
on age, gender, diagnosis (neurological, alterations
in oxygenation, psych/behavioral, and other disor-
ders), cognitive impairments, environmental fac-
tors, response to surgery/sedation/anesthesia, and
medication usage (sedatives, hypnotics, barbitu-
rates, phenothiazines, antidepressants, laxatives/
diuretics, and narcotics). Each of these sections re-

ceives a score, and the total of all parameter scores

is tabulated (min-max: 7-23 points). A score of 12
or above is considered high risk and necessitates
the implementation of a protocol to protect the pa-
tient (8). Although several of the HDFS items are
significantly associated with the risk of falls in the
pediatric population, the predictive validity, spe-
cificity, and internal consistency of the HDFS are
concerning in the pediatric population (9).

The aim of this study was to evaluate the fall risk
with HDFS and determine related risk factors in
pediatric patients undergoing gastrointestinal en-
doscopy.

MATERIALS and MTHODS
Data Collection and Sample Characteristics

In this prospective, single-center cohort study,
children aged 0-18 years, for whom a diagnostic en-
doscopy procedure [Esophagogastroduodenoscopy
(EGD) and ileocolonoscopy (IC)] was scheduled by
a pediatric gastroenterologist, were included in the
study for one year. Patients’ age, gender, weight,
diagnosis, type of endoscopic procedure, duration
of the procedures, type of procedural sedation, do-
ses of administered drugs during anesthesia, and
post-procedure HDF'S scores were collected. Inter-
national Classification of Diseases 10th Revision
(ICD-10) codes for diagnoses, Anatomical Thera-
peutic Chemical (ATC) codes for categorization of
drugs were used for all patients. Combined seda-
tives were administered according to the patient’s
clinical condition, sedation response, and duration
of the procedure by the anesthesiologists. Total
doses administered during the procedure were re-
corded. The Institutional Review Board of Hacet-
tepe University approved this study (G0O21-359,
12/09/21) and written informed consent/assent
was obtained from each parent/legal guardian of
the participant and the patients aged =13 years.

Sedatives administered to patients throughout the
procedures were midazolam, propofol, fentanyl,
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and ketamine. IBM Micromedex® Pediatrics Drug
Monograph (10) was used to determine the mini-
mum effective doses of each agent. The number of
patients who were administered sedatives above
the minimum effective dose was determined accord-
ing to this database. Thus, it was aimed to deter-
mine the sedative effect of each drug and its effect
on the fall risk. In addition, other drugs adminis-
tered to the patients during ambulatory care were
also questioned.

Data Analysis

Firstly, it was planned to reach nearly 165 patients
within the stipulated timeframe (during one year),
with an effect size of 0.25, a power of 95%, and a
margin of error of 5% (G* Power 3.1 Statistical
Power Analysis). The normality of continuous vari-
ables was tested using the Shapiro—Wilk test. After
data extraction, continuous variables were defined
as the mean + standard deviation (SD) and median
(range), depending on the result of normality test.
Categorical and numerical variables were compa-
red using the 2 and independent sample T-test or
Mann-Whitney U test. Also, post-hoc analysis was
used to identify within-group differences. For the
binary logistic analysis, the possible factors iden-
tified in univariate analyses were further entered
into the logistic regression analysis to determine
independent predictors of patient outcome. Hos-
mer-Lemeshow goodness of fit statistics was used
to assess model fit. For all tests, p<0.05 was con-
sidered statistically significant. All analyses were
carried out in the IBM SPSS Statistics Version 23

software.

RESULTS

During the study period, 192 endoscopy sessions
were included. One-hundred-four (54.2%) of the
192 patients were female, and single EGD was
performed on 113 (58.9%) patients. The most com-

mon diagnoses were inflammatory bowel disease

(18.2%) and celiac disease (15.6%). The mean pro-
cedure time (SD) for each patient was 27.6 (18.54)
minutes. While the median (range) total number
of sedatives administered during the procedures
was 3 (1-4), the most commonly administered sed-
atives were midazolam (98.9%), propofol (96.9%),
fentanyl (63.0%), and ketamine (34.9%). The most
commonly used combination of sedatives during
the procedures were midazolam + propofol + fen-
tanyl (39.6%), midazolam + propofol + fentanyl
+ ketamine (22.9%), and midazolam + propofol
(21.9%). According to the Micromedex® dosing
guidelines for monotherapy, the ratio of patients
in whom midazolam, propofol, fentanyl, and ket-
amine were administered above the minimum
effective dose were, 23.4%, 30.7%, 32.3%, and
17.7%, respectively (Table I). There was no med-
ication history (hypnotics, barbiturates, phenothi-
azines, antidepressants, laxatives/diuretics, and
narcotics) causing clinically significant drug-drug
interaction with sedatives. No falls were observed
during and immediately after the endoscopy pro-
cedure. The patients were accompanied by a nurse
and/or a doctor (anesthetist or gastroenterologist)
until they were taken to the observation room as
per institution protocol. The patients were also
monitored for a certain period of time following the
procedure. When the patients were evaluated with
HDFS after the endoscopic procedure, the medi-
an (range) score was 12 (7-20). According to the
HDFS taking cut-off value as 12 points, 44 (22.9%)
of the patients had a low risk for and 148 (77.1%)
had a high-risk for a fall (Table 2).

When comparing low- and high-risk groups for
HDF'S, midazolam per kg (mean difference: 0.024,
p = 0.017) and propofol per kg (mean difference:
0.856, p = 0.042) doses were found to be statisti-
cally higher in high-risk patients than in low-risk
patients. According to the 2 test, there was a sig-
nificant relationship among the type of endoscopy
(p = 0.042) and fentanyl administration (p = 0.040)
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Table 1 Patient characteristics (n = 192)

Variables

Gender, female, n (%)
Age, years, mean (SD)
Weight, kg, mean (SD)

Diagnosis, n (%)

104 (54.2)
11.16 (5.32)
38.81(19.88)

Other diseases of the digestive system 50 (26.0)
Inflammatory bowel disease 35(18.2)
Celiac disease 30 (15.6)
Liver diseases 26 (13.5)
Malignancy or suspicion for malignancy 11 (5.7)
Suspicious allergic reaction 9(4.7)
Others 31 (16.1)
Type of endoscopy, n (%)
EGD 113 (58.9)
EGD + IC 57 (29.7)
IC 20(10.4)
Rectoscopy 2(1.0)
Duration of the procedure, minutes, mean (SD) 27.67 (18.54)
Total number of sedatives, median (range) 3(1-4)
Midazolam, n (%) 190 (98.9)
Midazolam dose, mg, median (range) 3 (1-6)
Midazolam dose, mg/kg, median (range) 0.07 (0.02 - 0.21)
Administration above the minimum effective dose, n (%) 45 (23.4)
Propofol, n (%) 186 (96.9)
Propofol dose, mg, median (range) 60 (10 - 300)
Propofol dose, mg/kg, median (range) 2.09(0.28 - 8.33)
Administration above the minimum effective dose, n (%) 59 (30.7)
Fentanyl, n (%) 121 (63.0)
Fentanyl dose, mcg, median (range) 25 (5-170)
Fentanyl dose, mcg/kg, median (range) 0.75(0.39 - 2.78)
Administration above the minimum effective dose, n (%) 62 (32.3)
Ketamine, n (%) 67 (34.9)
Ketamine dose, mg, median (range) 20 (5 -60)
Ketamine dose, mg/kg, median (range) 0.56 (0.13 -2.79)
Administration above the minimum effective dose, n (%) 34 (17.7)
Combination Sedatives (n = 186), n (%)
Midazolam + Propofol + Fentanyl 76 (39.6)
Midazolam + Propofol + Fentanyl + Ketamine 44 (22.9)
Midazolam + Propofol 42 (21.9)
Midazolam + Propofol + Ketamine 22 (11.5)
Midazolam + Fentanyl 1(0.5)
Midazolam + Ketamine 1(0.5)

SD: Standard deviation, EGD: Esophagogastroduodenoscopy, IC: lleocolonoscopy

106

August, 2023 | Volume 22 | Number 2



Pediatric fall risk & gastrointestinal endoscopy

with the HDFS category. However, no significant
differences were detected when the total HDFS
scores were compared amongst all types of endos-
copic procedures with post-hoc analysis (p >0.05).
Conversely, a statistically significant difference
was found when the total HDFS scores of the pa-

tients who received (n = 71, HDFS: 14.03) and did
not receive (n = 121, HDFS: 12.69) fentanyl were
compared (p = 0.007). Finally, when the predic-
tive factors determining the high-risk for falls were
examined, the simultaneous application of EGD
and ileocolonoscopy under the same procedural

Table 2 Scoring for The Humpty Dumpty Fall Scale in the study population

Parameter Score (circle) Number of Patients, N (%)
Age, n (%)

<3 years old 4 20(10.4)

3-7 years old 3 31(16.1)

7 - 12 years old 2 54 (28.1)

13 years and above 1 87 (45.3)
Gender, n (%)

Male 2 88 (45.8)

Female 1 104 (54.2)
Diagnosis, n (%)

Neurological diagnosis 4 5(2.6)

Alterations in oxygenation 3 5(2.6)

Psych/Behavioral disorders 2 10 (5.2)

Other diagnosis 1 172 (89.6)
Cognitive impairments, n (%)

Not aware of limitations 3 28 (14.6)

Forgets limitations 2 16 (8.3)

Oriented to own ability 1 177 (78.1)
Environmental factors, n (%)

History of falls or infant-toddler placed in bed 4 8(4.2)

Patient uses assistive devices or infant-toddler crib 3 12 (6.3)

Patient placed in bed 2 18 (9.4)

Outpatient area 1 154 (80.2)
Response sedation, n (%)

Within 24 h 189 (98.4)

Within 48 h -

> 48 h 3(1.6)
Medication usage, n (%)

Multiple uses of sedatives/hypnotics/barbiturates 3 186 (96.9)

One of the medications listed 2 4(2.1)

Other medications or none 2(1.0)
Total HDFS Score, median (range) 12 (7 - 20)
Category of HDFS Score, n (%)

Low-risk (7 - 11 points) 44 (22.9)

High-risk (12 or above points) 148 (77.1)

HDFS: The Humpty Dumpty Fall Scale.
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sedation increases the risk of being high-risk 5.2
times (95% CI 1.020 - 26.718, p = 0.047) compared
to the application of EGD alone (p-value for Hos-
mer-Lemeshow test = 0.878).

DISCUSSION

To the best of our knowledge, this is the first study
evaluating the use of HDF'S to predict falls in pedi-
atric patients undergoing gastrointestinal endos-
copy with procedural sedation. Although 77.1% of
the patients were found to be at high risk for falls,
there was no fall event after the endoscopic proce-
dures due to precautionary measures. Predicting
falls in pediatric inpatients and outpatients un-
dergoing procedural sedation remains challenging.
The causes of falls are accompanied by many dy-
namic factors including the patient’s demograph-
ic and clinical characteristics, healthcare system
policy of hospitals, and medication history (11-13).
Although the fall risk is evaluated by nurses in
hospitalized pediatric patients, this assessment
can be neglected in pediatric populations under-
going procedural sedation such as gastrointestinal
endoscopy.

According to a review of instruments for assessing
the risk of falls in pediatrics, the HDFS was the
most utilized compared to other pediatric fall risk
assessment tools such as The Generalized Risk
Assessment for Pediatric Inpatient Falls (GRAF-
PIF), CUMMINGS, I'M SAFE, and CHAMPS (14).
However, markedly low specificity (high false-pos-
itive rate) of HDFS is problematic and causes 80%
of studied children to be classified as high-risk tak-
ing a cut-off score of 12 (9,15-17). Therefore, in this
study, we moved away from the general pediatric
inpatient population and included only patients
undergoing a gastrointestinal endoscopic proce-
dure with procedural sedation in the ambulatory
care. Recently, Sarik et al. (7) improved HDFS by
removing two parameters (gender and medication
use) from the scoring algorithms. In that study,

the modified scale demonstrated slightly higher
sensitivity (84% vs 71%) and specificity (57% vs
54%) compared to the original HDFS scoring. In
contrast to their findings, we found that sedative
agents and their doses administered during endos-
copy may influence the fall risk. Patients in high-
risk group received higher doses of midazolam and
propofol. Also, patients who were administered
fentanyl had higher HDFS scores than those who
were not administered this medication. Based on
these results, we believe that some additional re-
flections on a new scale that separately evaluates
each sedative and its dosing after procedural seda-
tion are needed. Cognitive impairment (behavior-
al issues, lack of insight, etc.) also plays a major
role in pediatric falls. In a cross-sectional study,
HDFS total mean score correlates negatively with
age, gender, and intelligence quotient in children
with neurological and neurodevelopmental condi-
tions (18). Similarly, in our study, the cognitive
functions of almost a quarter of the patients were
determined as “forget limitations” or “not aware of
limitations”.

According to a study that retrospectively reviewed
HDF'S scores using electronic medical records, 65%
of the controls were misclassified as at high risk,
indicating a very large number of false positives
(patients identified as likely to fall) (19). Similar-
ly, in another retrospective study, more than two
thousand children were evaluated with HDFS and
the median total HDF'S score was found to be 13
in both patients with and without a fall (9). In our
prospective study design, there were no falls in
patients who were determined as high-risk which
represents 77.1% of the study population. Howev-
er, all patients in our study were under close mon-
itorization by a nurse and/or a doctor immediately
after the procedure as per institution protocol. We
also use a safety belt for proper and safe position-
ing of the patient during endoscopy. These precau-
tionary measures may have prevented the falls in

our study cohort.
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It is possible to predict the probability of falls by
obtaining relevant information from parents. The-
refore, pediatric nurses should implement fall edu-
cation by accurately and consistently identifying
parents’ knowledge of hospital-acquired falls. Also,
implementing pediatric-specific, evidence-based
interventions can help to reduce the true incidence
of pediatric patient falls (20). We recommend that
parents’ and nurses’ education should be improved

regarding examining the risk factors of children

who will be administered procedural sedation be-
fore procedures such as gastrointestinal endos-
copy. Comprehensive protocols help to guide in-
terventions to reduce fall risk based on a patient’s
total fall risk score. The use of HDF'S and subsequ-
ent interventions may result in changes in patient
care and, most likely, behavioral changes in nur-
ses, which may reduce the likelihood of a patient’s

fall experience (Table 3).

Table 3 Standard protocol for low and high risks after Humpty Dumpty Fall Scale implementation (9)

Low-Risk Standard Protocol (Score 7 - 11)
Orientation to room

Bed in a low position, brakes on

Side rails x 2 or 4 up; assess large gaps such that a patient could get extremity or other body part entrapped; use additional

safety procedures

Use of nonskid footwear for ambulating patients; use of appropriate-size clothing to prevent the risk of tripping

Assess eliminations need; assist as needed

Call light is within reach; educate patient/family on its functionality

Environment clear of unused equipment, furniture in place, clear of hazards

Assess for adequate lighting; leave a nightlight on

Patient and family education available to parents and the patient

Document fall prevention teaching and include it in the plan of care

High-Risk Standard Protocol (Score 12 and Above)

Identify the patient with a “Humpty Dumpty” armband on the patient (if ambulatory) and “Humpty Dumpty” sign at the

head of the bed or crib

Educate patients/parents on falls protocol precautions
Check the patient a minimum of every 1 h

Accompany the patient during ambulation
Developmentally place the patient in an appropriate bed
Consider moving the patient closer to the nurses’ station
Assess the need for 1:1 supervision

Evaluate medication administration times

Remove all unused equipment from the room

Protective barriers to close off spaces, gaps in the bed

Keep the door open at all times unless specified isolation precautions are in use

Keep the bed in the lowest position, unless the patient is directly attended

Document in the Patient Education section of the electronic health record and on High Risk for fall care plan
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Even though the targeted sample size was reached
and the study was conducted in a prospective de-
sign to obtain real-life data in the study population,
this study has some limitations. The data obtained
from a single-center limit the heterogeneity of the
data pool. Furthermore, we could not determine
the performance of the HDF'S due to the lack of fall
events in this specific study population. Also, lim-
itations inherent to the tool itself may have contrib-

uted to bias regarding predicting fall risk.

To the best of our knowledge, this is the first study
evaluating the use of Humpty Dumpty Fall Scale to
predict falls in pediatric patients undergoing gas-
trointestinal endoscopy with procedural sedation.
Although 77.1% of the patients were found to be
at high risk for falls, there was no fall event after
the endoscopic procedures due to precautionary
measures. Our results indicate that pediatric pa-
tients undergoing gastrointestinal endoscopy with
sedation are at increased risk of falling and preven-
tive measures should be taken. Regarding medica-
tions, sedative agents and their doses administered
during the endoscopy may have an effect on the fall
risk. Future research should concentrate on devel-
oping new and specific scales that examine seda-

tives and their doses in detail and include the type
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ORIGINAL ARTICLE

Anal Botulinium toxin injection for chronic anal fissure:
Efficacy and safety analysis in a retrospective cohort of
224 patients

Kronik anal fisslr icin anal Botulinium toksin enjeksiyonu: 224 hastadan olusan
retrospektif bir kohortta etkinlik ve guvenlik analizi

® Cengiz DIBEKOGLU

Department of General Surgery, Demiroglu Bilim University School of Medicine, istanbul, Turkey

ABSTRACT ¢ Background and Aims: The aim of this retrospective study is to evaluate the relationship between the number of injection
sites and healing outcomes in 224 patients with chronic anal fissure who underwent anal Botulinum toxin treatment. Materials and Methods:
The medical records of 224 patients who received anal Botulinum toxin treatment for chronic anal fissure were retrospectively analyzed. Patients
were categorized into three groups based on the number of injection sites: Group A (two injection sites, n = 34), Group B (three injection sites,
n = 109), and Group C (four injection sites, n = 81). Each injection contains 20 IU of Botulinum toxin. Healing outcomes, pain reduction, wound
healing, and symptom resolution were evaluated. A comprehensive analysis of patient records and clinical data was performed. Demographic
information, treatment details, healing outcomes, and adverse events were assessed. Results: Cox regression analysis revealed a significant
association between the number of injection sites and healing outcomes. At all three post-operative time points, patients treated at multiple sites
(Group C) reported higher recovery levels compared to patients treated at two sites (Group A). Conclusion: This study demonstrated a significant
relationship between the number of injection sites treated with anal Botulinum toxin and healing outcomes in patients with chronic anal fissures.
These findings highlight the importance of considering the number of injection sites. The study contributes to the understanding of anal Botulinum
toxin treatment for chronic anal fissure, emphasizing its potential to improve patient care and overall quality of life.

Key words: Botulinum toxin, anal fissure, injection site numbers, healing

OZET e Giris ve Amac: Anal Botulinium toksin tedavisi uygulanan kronik anal fissiirlii hastada enjeksiyon bélgelerinin sayisi ile iyilesme
sonugclari arasindaki iliskiyi degerlendirmektir. Gerec ve Yontem: Ocak 2012 ve Mart 2023 tarihleri arasinda anal Botulinium toksin tedavisi
uygulanan 224 hasta kaydi retrospektif olarak analiz edildi. Hastalar enjeksiyon bdélgelerinin sayisina gore ¢ gruba ayrildi: Grup A (iki enjeksiyon
boélgesi, n = 34), Grup B (¢ enjeksiyon bdlgesi, n = 109) ve Grup C (dort enjeksiyon bolgesi, n = 81). Her enjeksiyonda 20 IU Botulinium toksin
uygulanmisti. iyilesme sonuglar yara iyilesmesi ve semptomlarin giderilmesi olarak 15, 30 ve 90. giinde degerlendirilmistir. Demografik bilgiler,
tedavi aynntilar, iyilesme sonuglari ve tedaviye iliskin olumsuz olaylar kaydedildi. Bulgular: Cox regresyon analizi, enjeksiyon bolgesi sayisi ile
iyilesme sonuglari arasinda anlamli bir iliski oldugunu ortaya koydu. Ameliyat sonrasi her ti¢ zaman noktasinda da, ikiden fazla bélgede tedavi
edilen hastalar (Grup C), iki bolgede tedavi edilen hastalara (Grup A) kiyasla daha yiiksek iyilesme seviyeleri bildirmistir. Sonuc: Kronik anal
fisslirli olan hastalarda anal Botulinium toksin ile tedavi edilen enjeksiyon bdlgelerinin sayisi ile iyilesme sonuglari arasinda iligki vardir. Enjeksiyon
bdélgelerinin sayisinin artmasi hem yara iyilesmesini hem de semptomlarin azalmasini arttirmaktadir.

Anahtar kelimeler: Botulinium toksini, anal fissir, enjeksiyon bolgesi sayilari, iyilesme

INTRODUCTION

Chronic anal fissure is a distressing condition A chronic anal fissure is defined as a fissure in the
characterized by a painful tear in the anoderm. It  lining of the anal canal that persists for more than
affects individuals across various age groups and  six weeks (3). Unlike acute anal fissures that may
can significantly impact their quality of life (1,2).  heal within a few weeks, chronic fissures are char-
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Botulinium toxin injection for chronic anal fissure

acterized by a prolonged duration and often require
specialized management and treatment approach-
es. Traditional treatment approaches, such as topi-
cal medications, dietary modifications, and surgical
interventions like sphincterotomy, have been uti-
lized to alleviate symptoms and promote healing.
The treatment efficiency of lateral internal sphinc-
terotomy is very high, but the risk of incontinence is
higher than other treatment methods (4). However,
some patients experience persistent symptoms or
are reluctant to undergo surgical procedures due to
associated risks and complications (1,5).

In recent years, anal Botulinium toxin (BT) treat-
ment has emerged as a minimally invasive ther-
apeutic option for managing chronic anal fissure
(6). Botulinum toxin type A, commonly known as
Botox, is a neurotoxin derived from Clostridium
botulinum. When injected into the internal anal
sphincter, BT induces temporary relaxation of the
sphincter muscle, alleviating spasm and improv-
ing blood flow. This relaxation facilitates the heal-
ing process and provides relief from pain (7).

While numerous studies have investigated the
efficacy of anal BT treatment, there is a need for
comprehensive research utilizing a larger patient
population to provide further evidence supporting
its clinical benefits. However, despite its growing
popularity, several aspects of anal BT treatment
for chronic anal fissure remain under investiga-
tion. One critical area of research pertains to the
optimal dosage and injection sites. The efficacy of
different dosage ranges and the impact of injection
site selection on treatment outcomes are still sub-
jects of debate and exploration (1).

Therefore, this retrospective study aims to evalu-
ate the outcomes of anal BT treatment in 224 pa-
tients with chronic anal fissures. We will assess
the correlation between healing outcomes and the
numbers of injection sites, aiming to identify any
potential association between injection location

and treatment response.

MATERIALS and METHODS
Study Design and Participants

This retrospective study was conducted at Istan-
bul Florence Nightingale Hospital with ethical
approval obtained from the Istanbul S. B. Univer-
sity Kanuni Sultan Siileyman Training and Re-
search Hospital Ethical Board (reference number
KAEK/2023.01.5). The study included 224 patients
diagnosed with chronic anal fissure who under-
went BT treatment at the hospital between Janu-
ary 2012 and March 2023. Of the participants, 102
were female and 122 were male. The numbers of in-
jections were categorized into three groups: Group
A (two injection sites, n = 34), Group B (three in-
jection sites, n =109), and Group C (four injection
sites, n = 81). Healing outcomes, including pain re-
duction, wound healing, symptom resolution, side
effects and complications were assessed.

Treatment Procedure

The BT injection therapy was performed by an
experienced surgeon at Istanbul Florence Night-
ingale Hospital. The procedure involved the ad-
ministration of BT injections into the internal anal
sphincter, targeting the affected site based on clin-
ical evaluation. The number of injection sites treat-
ed varied among patients, with some receiving in-
jections in 2, 3, or 4 sites. The number of injections
varied according to the number and depth of the
fissure. The number of injections was increased in
deeper and more numerous fissures. Each site was
injected with a standardized dosage of 20 IU BT
type A (Botox®) manufactured by Allergan (Dub-
lin, Ireland) in 1 ml of solution under a short time
general anesthesia with mask. Position for proce-
dure was lithotomy. In the study, a 22-gauge (G)
needle was used for the injection of the Botulinum
toxin. The use of a 22G needle is a common prac-
tice for delivering injections in medical procedures.
It is an appropriate size for administering the Bot-
ulinum toxin accurately and safely into the target

area of the internal anal sphincter.
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Follow-up Visits

Patients were scheduled for follow-up visits at
15, 30, and 90 days after the BT treatment. Dur-
ing these visits, healing outcomes were assessed
through clinical examination and evaluation of
patient-reported symptoms. The primary outcome
measure was the healing rate, determined by the
absence of fissure-related symptoms such as pain

and bleeding and re-epithelization of fissure.

Data Collection

Data were collected from electronic medical re-
cords and patient charts maintained at Istanbul
Florence Nightingale Hospital. Demographic infor-
mation, including age and gender, was recorded for
each patient. Clinical characteristics such as the
duration of the fissure, associated symptoms, and
previous treatment history were documented. In-
formation regarding the numbers of injection sites
treated and the specific dosage administered (20
IU in 1 ml) was also noted.

Statistical Analysis

RESULTS
A total of 224 patients (102 females and 122

males) with chronic anal fissure were included in
the study. The mean age of the participants in the
study was 45.06 = 13.04 years.

Healing rates, based on the number of injection
sites where botulinum toxin was administered,
were evaluated at three different time points after
surgery: 15 day, 30 day, and 90t day.

On the post-op 15" day, the recovery levels in pa-
tients who received Botulinum toxin injection in 2
sites was as 25.4%, in patients who received Bot-
ulinum toxin injection in 3 quadrants 53.8% and
among patients who received Botulinum toxin in-
jection in 4 quadrants 74.5%. Figure 1, shows all
the patients as graphic in follow up days.

On the 30" postoperative day, the recovery rates
were as follows: 35.3% in patients who received
Botulinum toxin in 2 regions, 70.6% in patients in
whom Botulinum toxin was applied in 3 regions,
and 84.2% in patients in whom Botulinum toxin
was applied in 4 regions.

Statistical analysis was conducted

using SPSS software. Descriptive

statistics, including means, stand- 90,0%
ard deviations, and frequencies, 80,0%
were calculated for demographic 70,0%
and clinical variables. The cor- 60,0%
relation between quadrant num- S
0,
bers and healing outcomes was e
, , 30,0%

assessed using Pearson’s correla-
. . 20,0%
tion coefficient test. Furthermore, el
,07
chi-square tests were employed to 0.0%

examine the association between
quadrant numbers and categori-
cal variables, such as gender. The
Mann-Whitney U test was uti-

Post-op 15

F. Injection Site 2

Post-op 30 Post-op 90

Healing Rates

E Injection Site 3 11 Injection Site 4

lized for comparing healing out-
comes between different quadrant

Figure 1 The relationship between the number of quadrants and healing rates

on the post-operative follow-up days day (p < 0.05).

groups.
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I

The recovery rates at the postoperative 90%* day
were as follows: 54.6% of patients who were treat-
ed with Botulinum toxin in 2 areas, and 78.1% in
patients who were treated with Botulinum toxin in
3 areas. The recovery rate was 89.7% in patients
who were injected into 4 regions.

The results showed that the majority of patients
experienced significant improvement in symp-
toms following anal BT treatment. At the 15-day
follow-up, 74.5% of patients showed a healing in
four sites injections. By the 30-day follow-up, this
proportion increased to 84.2%. At the final 90-day
follow-up, 89.7% of patients achieved a complete
healing, demonstrating sustained improvement in

symptoms.

Statistical and

Mann-Whitney U tests revealed a significant asso-

analysis using chi-square
ciation between the number of injection sites and
healing outcomes (p < 0.05). Patients who received
injections in 4 quadrants had significantly higher
healing grades compared to those with injections

in 3 or 2 quadrants (Figure 2).
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Figure 2 Kaplan-Meier healing probability index ac-
cording to the number of injection sites and recurrence
relationship.

Our study found that anal BT treatment was
well-tolerated, with minimal adverse events re-
ported. Only four patients (1.6%) reported mild
incontinence to gas and resolved spontaneously in
weeks. Gas incontinence was detected after 3 and 4
injections. 8 patients (%3.2) complained a discom-
fort at injection sites, which resolved spontaneous-
ly without need for further interventions.

DISCUSSION

The results of this retrospective study demon-
strate the effectiveness of anal BT treatment in
providing significant symptom improvement for
patients with chronic anal fissure. Throughout
the post-operative follow-up period, most patients
experienced substantial healing. The findings of
this retrospective study align with previous re-
search indicating the positive outcomes of anal BT
treatment for chronic anal fissure. Many studies
reported similar results, demonstrating the effica-
cy of Botulinum toxin type A in inducing muscle
relaxation and promoting healing in patients with
chronic anal fissure (8-11).

At the 15-day follow-up, 67.4% of patients in our
study showed a healing rate indicating moderate
to substantial improvement in their symptoms.
This initial response to anal BT treatment is con-
sistent with the results reported by Brisinda et al
(12), who observed significant pain reduction and
symptom improvement in patients at two weeks

post-treatment.

By the 30-day follow-up, this proportion increased
to 80.2% in our study, corroborating the findings of
a systematic review conducted by Vitoopinyoparb
et al (13). Their review demonstrated high success
rates of anal BT treatment in resolving chronic
anal fissure symptoms at 1 month post-procedure.

The most striking finding emerged at the final 90-
day follow-up, where 92.6% of patients achieved
the highest healing rate. These sustained im-
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provement outcomes align with the long-term ben-
efits reported by Ravindran et al. in their cohort
study, which showed lasting symptom relief and
improved quality of life in patients up to three
months post-anal BT treatment (14). In our study,
anal BT treatment was 92.6% effective at the end
of the 90th day. These results are almost equiva-
lent to the results of lateral internal sphincteroto-
my. A study has shown that anal BT gives similar
results to lateral internal sphincterotomy like our
study (15).

The consistent and remarkable healing outcomes
across the three post-operative time points empha-
size the clinical significance and reliability of anal
BT treatment in managing chronic anal fissure.
Our results are consistent with the findings of pro-
spective trial conducted by Dokucu et al. (10), sup-
porting the efficacy of anal BT treatment as a min-
imally invasive and effective therapeutic option.

Furthermore, a significant correlation was ob-
served between the numbers of injection sites and
the healing outcomes in our study. Patients who
received injections in 4 sites showed the highest
healing rates, followed by those with injections in
3 sites and then 2 sites. The number of injection
sites in anal BT treatment play a significant role in
influencing healing rates for patients with chron-
ic anal fissures. The injection of Botulinum toxin
into multiple sites appears to be associated with
improved healing outcomes. We found that as the
number of sites increased, the recovery was very
fast, and the recovery rate was higher. It is pre-
dicted that recurrence may be less in 3 and 4 sites
of injections in Kaplan-Meier curves. There is still
no consensus regarding the number of sites and
dosage in anal BT application. A 2016 meta-anal-
ysis by Bobkiewicz et al. reported cure rates of 33
to 96% and doses of 5 to 80 units (1). In our study,
we determined 20 IU as the standard dose for each
injection sites. Another retrospective study also
determined that the rate of cure increased as the

dose increased (9). Our finding is consistent with
previous studies in the literature. For instance,
Brisinda et al. conducted a similar study and re-
ported that a greater number of quadrants injected
was associated with improved healing outcomes.
The rationale behind injecting multiple sites is to
achieve a more comprehensive relaxation of the
anal sphincter complex, allowing for enhanced
blood flow and improved healing of the anal fis-
sure (12). Our findings add further support to the
notion that a more extensive treatment approach
involving multiple quadrants can lead to higher

healing rates.

According to a national American Society of the
Colon and Rectal Surgeons Survey, most surgeons
use doses of 50-100 IU and inject under anesthe-
sia. According to this study, the majority perform
multi-injection sites, and most of them inject into
the internal sphincter. In the study, it was stated
that this turned into a consensus (7). The applica-

tions here also overlap with our study.

While this procedure is effective in treating fis-
sures, it carries a risk of weakening the anal
sphincter muscle, which may lead to postopera-
tive anal incontinence in some cases. On the other
hand, anal BT treatment offers a more conserv-
ative and reversible approach. By injecting BT
into the anal sphincter, muscle relaxation can be
achieved, allowing the fissures to heal without the
need for surgical incisions or cutting of the sphinc-
ter muscle. The temporary nature of effect of BT
ensures that the anal sphincter returns to its nor-
mal function after several months, reducing the

risk of long-term anal incontinence.

For women with chronic anal fissures, preserving
anal sphincter function and continence is of utmost
importance for their overall quality of life. The in-
ternal anal sphincter is indeed shorter in women
compared to men, which may make them more

susceptible to the risk of incontinence following
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sphincterotomy (16). Anal BT treatment can be a
valuable and less invasive option for women with
chronic anal fissures, especially when considering
the potential prevention of anal incontinence es-
pecially in older ages, as compared to an internal
sphincterotomy. By choosing anal BT treatment
over an internal sphincterotomy, women can poten-
tially avoid the risk of postoperative incontinence
while effectively managing their anal fissures (16).

In terms of safety, our study found that anal BT
treatment was well-tolerated, with minimal ad-
verse events reported. Only 4 patients (1.6%) re-
ported mild incontinence to gas and resolved spon-
taneously in weeks. Gas incontinence was detected
after 3 and 4 injections. 8 patients (%3.2) com-
plained a discomfort at injection sites, which re-
solved spontaneously without the need for further
interventions. These findings are consistent with
previous studies that have demonstrated the safe-
ty and tolerability of anal BT treatment (10,17,18).
The minimally invasive nature of the procedure,
absence of major complications, and low risk of
systemic side effects make anal BT treatment an
attractive option for patients with chronic anal fis-
sures. Another advantage of anal BT injection is
that it can be repeated at different times. It can
be tried repeatedly in those who relapse and those

who do not improve.

It is important to acknowledge the limitations of
this study, including its retrospective design and
potential for selection bias. The absence of a con-
trol group also limits the ability to directly compare
the effectiveness of anal BT treatment with other
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OZGUN ARASTIRMA

Ust gastrointestinal sistem kanamasi ile basvuran
hastalarda basvuru laktat diizeyi ve notrofil-lenfosit
oraninin mortalite ile iliskisi

Association between admission lactate level and neutrophil-lymphocyte ratio with
mortality in patients presenting with upper gastrointestinal bleeding

® Mustafa COMOGLU, ® Fatih ACEHAN

Ankara Bilkent Sehir Hastanesi, i¢ Hastaliklan Klinigi, Ankara

Giris ve Amac: Akut Ust gastrointestinal sistem kanamasi ile bagvuran hastalarda, basvuru aninda hastalik ciddiyetini belirlemek ve uygun
miidahalelerde bulunmak prognoz acisindan oldukga énemlidir. Bu sebeple birgok prognostik skorlama sistemi gelistirilmistir. Bu calismadaki
amacimiz klinik kullanimi oldukga kolay olan basvuru laktat diizeyinin hastane ici mortaliteyi dngérme yetenegini degerlendirmek ve mortalite ile
iligkili diger parametreleri arastirmaktir. Gerec ve Yontem: Calisma Mart 2020 - Mart 2023 arasinda Ust gastrointestinal sistem kanamasi ile
basvuran 154 hasta dahil edilerek retrospektif olarak gerceklestiriimistir. Hastalarin klinik, demografik ve laboratuvar bulgulari degerlendirilerek
hastane i¢gi 6lim igin bagimsiz prediktorler belirlendi ve bu prediktdrlerin tahmin yetenekleri incelendi. Bulgular: Toplam 154 hastanin 99'u
(%64.3) erkek, 55'i (%35.7) kadindi. Galisma popiilasyonunun ortalama yasi 67.2 + 17.8 idi. Hastane ici mortalite 19 (%12.3) hastada gelisti.
Basgvurudaki nétrofil-lenfosit orani (OR: 1.149, %95 GA:1.077 - 1.226), albiimin (OR: 0.089, %95 GA: 0.021 - 0.367) ve laktat (OR: 1.202, %95
GA: 1.031 - 1.402) ¢cok degiskenli regresyon analizinde hastane ici 6lim igin bagimsiz prediktorler olarak saptandi. ROC analizinde nétrofil-lenfosit
orani, alblmin ve laktat kombinasyonunun hastane ici 6lim igin egri altindaki alan degeri 0.974 (%95 GA: 0.950 - 0.998) olarak bulundu. Sonuc:
Basvuru laktat, nétrofil-lenfosit orani ve albiimin diizeyi hastane ici mortaliteyi predikte eden bagimsiz risk faktorleri olarak bulundu.

Anahtar kelimeler: Gastrointestinal sistem kanamasi, laktat, mortalite, nétrofil-lenfosit orani

Background and Aims: In patients presenting with acute upper gastrointestinal bleeding, determining the severity of the disease at the time
of admission and making appropriate interventions is very important in terms of prognosis. For this reason, many prognostic scoring systems
have been developed. Our aim in this study is to evaluate the ability of admission lactate level to predict in-hospital mortality and to investigate
other mortality-related factors. Materials and Methods: The study was conducted retrospectively, including 154 patients admitted with upper
gastrointestinal bleeding between March 2020 and March 2023. By evaluating the clinical, demographic and laboratory findings of the patients,
independent predictors of in-hospital death were determined and the predictive abilities of these predictors were examined. Results: Of the 154
patients, 99 (64.3%) were male and 55 (35.7%) were female. The mean age of the study population was 67.2 + 17.8 years. In-hospital mortality
occurred in 19 (12.3%) patients. The neutrophil to lymphocyte ratio (OR: 1.149, %95 CI: 1.077 - 1.226), albumin (OR: 0.089, %95 CI: 0.021 -
0.367), and lactate OR: 1.202, %95 CI: 1.031 - 1.402) at admission were determined as independent predictors for in-hospital death. In ROC
analysis, the area under the curve for in-hospital death for the combination of albumin, neutrophil-lymphocyte ratio and lactate was 0.974 (%95
Cl: 0.950 - 0.998). Conclusion: Admission lactate, neutrophil-lymphocyte ratio and albumin levels were found to be independent risk factors
predicting in-hospital mortality.

Key words: Gastrointestinal bleeding, lactate, mortality, neutrophil-lymphocyte ratio
GIRiS
Akut iist gastrointestinal sistem kanamas1 (UGIK)  rinda basinda gelir. Insidans: 100 000 vakada 40

acil servise en sik bagvuru nedenleri arasinda yer ile 150 arasinda degismektedir (1). Tibbi gelis-
almaktadir. En sik acil yatig gerektiren durumla- melere ve yeni tedavi yontemlerine ragmen mor-
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talitesi %7 ile %10 arasindadir (2). Dolayisiyla
potansiyel bir yasami tehdit eden durum olmasi
bakimindan énemlidir. Hastalarda bagvuru anin-
da dogru risk degerlendirmesi yapmak ve hastanin
uygun triajin1 saglamak prognozu etkilemektedir
(3). Bu amacla klinik sonlanimi tahmin etmek i¢in
AIMS65, Glasgow-Blatchford, Rockall gibi cesitli
skorlama sistemleri gelistirilmistir. Bu skorlama
sistemlerinin hi¢ birinde bagvuru laktat diizeyi
kullanilmamigtir, ayrica bu skorlama sistemleri-
nin prediktif degerleri kanitlanmig olsa da klinik
kullanimi1 pratik degildir (4). Doku hipoksisini
gosteren serum laktat diizeyi acil serviste ve yo-
gun bakimlarda hasta mortalitesinin gostermesi
bakiminda klinik pratikte siklikla kullanilmakta-
dir. Hizli sonu¢ vermesi ve ucuz olmasi1 kullanim
kolaylig1 saglamaktadir. Son zamanlarda UGIK
hastalarinda da serum laktat diizeyinin prognoz
ile iligkili olabilecegi ileri siirilmistiir (5,6). Lite-
ratirde diger skorlama sistemleri kadar prognoz-
da faydasi olmadigin1 gosteren celigkili sonuclar
da mevcuttur (7,8). Calismadaki amacimiz has-
tanemize UGIK tanisiyla bagvuran hastalardaki
bagvuru laktat diizeyinin hastane i¢i mortaliteyi
ongorme yetenegini degerlendirmek ve mortalite
ile iligkili diger parametreleri retrospektif olarak
arastirmaktir.

GEREC ve YONTEM

Bu calisma Ankara Bilkent Sehir Hastanesi 2
No'lu Klinik Aragtirmalar Etik Kurul Bagkanhig
tarafindan 25/04/2023 tarih E2-23-3971 sayili ka-

rariyla onaylanmigtir.

Calisma Dizayni

Calismamiz Mart 2020 - Mart 2023 tarihleri ara-
sinda peptik iilser hastaligina bagh iist UGIK tani-
s1 alan hastalar dahil edilerek retrospektif olarak
yapildi. Peptik iilser etiyolojisi disinda bagka bir
UGIK etiyolojisine sahip olan ve alt gastrointes-
tinal sistem kanamas: olan hastalar caligma dis1

birakildi. Ayrica, elektronik medikal kayitlardan
bilgilerine ulasilamayan hastalar calismadan dis-
landi. Toplam calismaya dahil edilen 154 hasta,
6len ve sag kalan olarak iki gruba ayrilarak hasta-
ne ic¢i 6lim ile iligkili faktorler tanimlandi. Ardin-
dan, hastane i¢i 6lim ic¢in bagimsiz prediktorler
belirlendi ve bu prediktérlerin tahmin yetenekleri
incelendi. Ek olarak, bu bagimsiz prediktorlerin
kombinasyonunun tahmin yetenegi, mevcut skor-
lama sistemlerinin tahmin yetenekleri ile hastane
i¢i 6lum icin kargilastirildi. Glasgow-Blatchford,
endoskopi 6ncesi Rockall ve AIMS65 skorlari, oriji-
nal derivasyon calismalarinda belirtildigi gibi bas-
vuruda hesaplandi (9-11).

Tanimlar ve Veri Toplama

Bagvuru sirasinda hematemez, melena ve he-
matokezya gibi kanama belirtileri olan hastalar,
alt gastrointestinal kanama tanis1 da diglanirsa
UGIK olarak kabul edildi. Endoskopide gastrik,
duodenal ve gastro-duodenal ilser saptandiginda
bu durum peptik iilser hastalig1 olarak tanimlan-
di. Hastalarin demografik ézellikleri (yas, cinsiyet
vb.), kan basing¢lari, nabiz hizlari, serum laktat
diizeyleri, hemogram ve biyokimya verileri, UGIK
etiyolojileri, endoskopik tedavileri, cerrahi iglem
ihtiyaclari, kan replasman ihtiyaclari, yogun ba-
kim ihtiyaclari, hastane i¢i mortalitesi ve tekrar
kanama durumu gibi klinik ve laboratuvar verileri
degerlendirildi. Kontrol endoskopide aktif kanama
olmasi, hemoglobinde en az 2 mg/dL. azalma olma-
s1 veya takipte tekrarlayan hematemez ve/veya
hematokezya olmasi tekrar kanama olarak kabul
edildi. Endoskopik bulgular modifiye Forrest sinif-
lamasi kullanilarak tanimland: ve Forrest IA, IB
ve ITA’ya sahip hastalar yiiksek riskli 6zellik, For-
rest IIB, IIC ve IIT’e sahip olanlar ise dustik riskli
ozellik olarak simiflandirildi (12).

istatistiksel Analiz

Istatistiksel analiz icin Windows icin SPSS Statis-
tics yazilim programi siiriim 26.0 (IBM Corp, Ar-
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monk, NY, Amerika Birlesik Devletleri) kullanildi.
Veriler Shapiro-Wilk testi ile normallik a¢isindan
degerlendirildi. Normal dagilan veriler ortalama
+ standart sapma olarak, normal dagilmayan ve-
riler ortanca (ceyrekler arasi aralik) olarak gos-
terilmigtir. Normal dagilan iki siirekli degiskenin
kargilastirilmasinda Student t-testi, normal dagil-
mayan iki stirekli degiskenin karsilagtirilmasinda
Mann-Whitney U testi kullanildi. Kategorik de-
giskenleri karsilastirmak i¢in Pearson ki-kare ve
Fisher’in exact testleri kullanildi. Iki grup hastane
ici mortalite acisindan kargilagtirildiginda anlam-
lilik diizeyi p < 0.2 olan parametreler univariate
lojistik regresyon analizine dahil edildi. Tek degis-
kenli analizde anlamlilik diizeyi p < 0.2 olan pa-
rametreler daha sonra hastane i¢i mortalite i¢in
bagimsiz tahmin edicileri belirlemek tizere ileri
adiml ¢ok degiskenli lojistik regresyon analizine
dahil edildi. Odds orani (OR), tek degiskenli ve ¢cok
degiskenli analizlerde %95 giiven araliklar1 (GA)
ile hesaplandi. Bagimsiz 6ngoriiciilerin uygun kes-
me degeri, Youden’in yontemine dayanan receiver
operating characteristic (ROC) egrisi kullanilarak
belirlendi. Duyarhlik, ozgilliik, pozitif prediktif
deger (PPV), negatif prediktif deger (NPV) uygun
cut-off degerlerinde hesaplandi ve %95 GA ile risk
analizi yapildi. Bagimsiz ongoriiciiler ve mevcut
puanlama sistemlerinin kombinasyonunun egri
altindaki alan (EAA) degerleri, %95 GA ile hesap-
landi. EAA degerlerinin ikili kargilagtirmasi ROC
analizi ile yapildi. Tim analizlerde, p < 0.05 ista-
tistiksel olarak anlamli kabul edildi.

BULGULAR
Hastalarin Karsilastirmali Temel Ozellikleri

Toplam 154 hastanin 99u (%64.3) erkek, 5571
(%35.7) kadindi. Calisma popiilasyonunun ortala-
ma yas1 67.2 + 17.8 idi. Hastane i¢i mortalite 19
hastada gelisirken, 135 hastada gelismedi. En sik
bagvuru yakinmasi melena (%80.5) iken, 13 (%8.4)

hastada senkop 6ykiisii mevcuttu. Bagvuruda or-
talama kalp hizi (atim/dakika) ve ortalama ar-
ter basinclar1 (mmHg) arasinda 6len ve yasayan
gruplar arasinda anlaml fark yoktu. Otuz (%19.5)
hastada antikoagiilan, 53 (%34.4) hastada antipla-
telet ve 33 (%21.4) hastada nonsteroidal antiinfla-
matuvar ila¢ (NSAID) kullanim 6ykiisii vardi. En
sik komorbidite kardiyak hastalikti (75 hasta) ve
olen ile yasayan gruplar arasinda kardiyak hasta-
Iik sikliklar1 arasinda anlamli fark yoktu. Seksen
bes (%55.2) hastada duodenal, 57 (%37) hastada
gastrik ve 12 (%7.8) hastada gastro-duodenal tlser
mevcuttu. Elli iki (%33.8) hastanin endoskopisin-
de yiiksek riskli bulgular mevcut iken, 92 (%59.7)
hastanin endoskopisinde digiik riskli bulgular

mevcuttu.

Ortanca hastane yatis1 6len grupta 15 (5 - 26) giin
iken, yasayan grupta 5 (1 - 9) giindii (p < 0.001).
Dokuz (%5.8) hastada tekrar kanama gelisti (6len
grupta 4 ve yasayan grupta 5 hasta, p = 0.014).
Kirk ¢ (%27.9) hastada yogun bakim yatig1 ihti-
yact vardi. Karsilagtirmali demografik, klinik, en-
doskopik ve laboratuvar bulgular1 Tablo 1’de gos-

terilmistir.

Hastane ici Mortalite Prediktorleri

Birgok faktor tek degiskenli regresyon analizin-
de hastane ici 6liim ile iligkili iken, bagvurudaki
notrofil-lenfosit orani (NLO) (OR: 1.149, %95 GA:
1.077 - 1.226), albiimin (OR: 0.089, %95 GA: 0.021 -
0.367) ve laktat (OR: 1.202, %95 GA: 1.031 - 1.402)
cok degigkenli regresyon analizinde hastane ici
olim icin bagimsiz prediktorler olarak saptandi
(Tablo 2).

Bagimsiz Prediktorlerin Tahmin Yetenegi

Hastane ici 6lim riski NLO > 15 olanlarda olma-
yanlara gore yaklagik 73 kat (OR: 72.8, %95 GA:
18.7 - 282.7), albiimin < 3.25 g/dL olanlarda olma-
yanlara gore 63 kat (OR: 63.0, %95 GA: 8.1 - 491.4)
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ve laktat > 2.2 mmol/L olanlarda olmayanlara gére idi. Bagimsiz ongoriciilerin uygun kesme degerle-
yaklagik 3 kat (OR: 3.1, %95 GA: 1.2 - 8.4) yiiksek  rindeki tahmin yetenekleri Tablo 3’te 6zetlenmigtir.

Tablo 1 Hastalarin karsilastirmali temel 6zellikleri

Toplam Olen Yasayan P

Parametreler n =154 n=19 n=135
Yas, yil 67.2+17.8 72.7 £15.4 66.5 = 18.1 0.156
Erkek cinsiyet 99 (%64.3) 13 (%68.4) 86 (%63.7) 0.688
Basvuru sikayeti

Melena 124 (%80.5) 16 (%84.2) 108 (%80.0) 1.000

Hematemez 68 (%44.2) 8 (%42.1) 60 (%44.4) 0.848

Hematokezya 4(%2.6) 0 4 (%3.0) 1.000

Senkop 13 (%8.4) 1(%5.3) 12 (%8.9) 1.000
Nabiz, dakika basina 89.6 + 15.8 89.3+14.8 89.7 = 15.9 0.928
Ortalama arter basinci, mmHg 81.3+14.6 78.8 + 14.2 81.7 +14.7 0.427
Antikoagulan kullanimi 30 (%19.5) 5(%26.3) 25 (%18.5) 0.535
Antiplatelet kullanimi 3 (%34.4) 3(%15.8) 0(%37.0) 0.068
NSAID kullanimi 3(%21.4) 4 (%21.1) 9 (%21.5) 1.000
UGIK 8ykusi 25 (%16.2) 0 5(%18.5) 0.044
Komorbiditeler

Kardiyak hastalik 5 (%48.7) 9 (%47.4) 6 (%48.9) 0.901

Renal hastalik 8 (%11.7) 3(%15.8) 5(%11.1) 0.468

Akciger hastaligi 20 (%13.0) 2 (%10.5) 18 (%13.3) 1.000

Diabetes mellitus 9 (%25.3) 6 (%31.6) 33 (%24.4) 0.574

Malignite 12 (%7.8) 5(%26.3) 7 (%5.2) 0.008
Etiyoloji 0.393

Gastrik Ulser 57 (%37.0) 8 (%42.1) 49 (%36.3)

Duodenal Ulser 85 (%55.2) 11 (%57.9) 74 (%54.8)

Gastro-duodenal Ulser 12 (%7.8) 0 12 (%8.9)
Forrest siniflamasi 0.239

Raporlanmamis 10 (%6.5) 2 (%10.5) 8 (%5.9)

Dusuk riskli 6zellik 92 (%59.7) 8 (%42.1) 84 (%62.2)

Yiksek riskli 6zellik 52 (%33.8) 9 (%47.4) 43 (%31.9)
Hastane yatis stresi, giin 5@2-11) 15 (5 - 26) 5(1-9) < 0.001
Tekrar kanama 9 (%5.8) 4 (%21.1) 5(%3.7) 0.014
YBU yatis 43 (%27.9) 14 (%73.7) 29 (%21.5) < 0.001
Eritrosit sUspansiyon transflizyonu 96 (%62.3) 16 (%84.2) 80 (%59.3) 0.036
Medyan Skor (IQR)

Glasgow-Blatchford skoru 10(7-12) 11(9-12) 9(7-12) 0.039

Pre-endoscopy Rockall skoru 3(-4) 4 (3-5) 3(-4) 0.080

AIMS65 skoru 1(0-2) 3(2-3) 1(0-2) < 0.001

NSAID: Nonsteroid antiinflamatuvar ilag, UGIK: Ust gastrointestinal sistem kanamasi, YBU: Yogun bakim tnitesi.
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L
Tablo 1 (Devami) Hastalarin karsilastirmali temel 6zellikleri
Toplam Olen Yasayan P

Parametreler n = 154 n=19 n=135

Laboratuvar bulgulari
Beyaz kire (10%L) 9.9(7.5-12.9) 15.1(10.8 - 18.0) 9.3(7.2-12.3) < 0.001
Notrofil (10%L) 7.5(5.1-10.6) 13.7(9.3-16.6) 7.1(5.0-9.6) < 0.001
Lenfosit (10%/L) 1.4(0.9-2.0) 0.5(0.3-0.8) 1.5(1.1-2.1) < 0.001
Notrofil-lenfosit orani 5.1(2.9-9.0) 29.3(9.1-46.3) 48(2.7-7.4) < 0.001
Hemoglobin (g/dL) 9925 9.6+ 1.8 9.7+26 0.431
Trombosit (10%/uL) 254 (208 - 331) 232 (93 - 346) 255 (216 - 331) 0.216
Ure (mg/dL) 81 (54 - 136) 94 (66 - 161) 80 (51 -131) 0.293
AlbUmin (g/dL) 3.5(3.1-4.0) 2.7(2.4-3.0) 3.6(3.3-4.0) < 0.001
INR 1.13(1.04 - 1.24) 1.25(1.22 - 1.53) 1.10(1.03 - 1.20) < 0.001
Laktat (mmol/L) 1.67 (1.13 -2.42) 2.24(0.99 - 3.95) 1.66(1.13 - 2.39) 0.112

NSAID: Nonsteroid antiinflamatuvar ilac, UGIK: Ust gastrointestinal sistem kanamasi, YBU: Yogun bakim nitesi.

Tablo 2 Hastane ici mortalite tahmini icin degerlendirilen parametrelerin tek degiskenli ve cok degiskenli analizleri

Tek Degiskenli Analiz Cok Degiskenli Analiz

Parametreler OR (95% GA) P OR (95% GA) P

Yas 1.022 (0.991 - 1.054) 0.160

Antiplatelet kullanimi 0.319 (0.088 - 1.148) 0.080

UGIK 8ykisu Hesaplanamadi* -

Malignite 6.531(1.828 - 23.333)

Beyaz kire 1.166 (1.069 - 1.271) 0.001

Notrofil 1.218 (1.105 - 1.342) < 0.001

Lenfosit 0.036 (0.008 - 0.158) < 0.001

No6trofil-lenfosit orani 1.171(1.093 - 1.256) < 0.001 1.149 (1.077 - 1.226) < 0.001

AlbUmin 0.082 (0.029 - 0.231) < 0.001 0.089 (0.021 - 0.367) 0.001

INR 2.280 (0.988 - 5.265) 0.054

Laktat 1.161 (1.007 - 1.338) 0.040 1.202 (1.031 - 1.402) 0.019

* Olen grupta UGIK &ykisi olan has“ta olmadigi icin OR hesaplanamadi.

OR: Odds orani, GA: Gliven araligi, UGIK: Ust gastrointestinal sistem kanamasi.

Tablo 3 Hastane ici mortalite icin bagimsiz risk faktorlerinin prediktif degerleri

Parametreler Kesme Hasta Sensitivite  Spesifite PPV NPV OR

Degeri Sayisi* (%) (%) (%) (%) (95% GA)

Notrofil-lenfosit orani 15 19 (%12.3) 73.7 96.3 73.7  96.3 72.8(18.7 - 282.7)

AlbUmin 3.25 g/dL 48 (%31.2) 94.7 77.8 37.5 99.1 63.0 (8.1 - 491.4)

Laktat 2.2 mmol/L 52 (%33.8) 57.9 69.6 21.2 922 3.1(1.2-8.4)

*\erilen esik degerlerin Ustlinde veya altinda olan hasta sayisi.

PPV: Pozitif prediktif deger, NPV: Negatif prediktif deger, OR: Odds orani, GA: Given aralig.
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Hastane igi Oliim Icin ROC Egrileri ve ikili
Karsilastirmalari

NLO, albiimin ve laktat kombinasyonunun hasta-
ne ici 6lim i¢in EAA degeri 0.974 (%95 GA: 0.950
- 0.998) idi. ROC egrilerinin ikili kargilagtirmala-
rinda, NLO, albiimin ve laktat kombinasyonu has-
tane ici 6limi tahmin etmede Glasgow-Blatchford
(EAA: 0.646, %95 GA: 0.530 - 0.761), pre-endos-
copy Rockall (EAA: 0.622, %95 GA: 0.506 - 0.738)
ve AIMS65 (EAA: 0.848, %95 GA: 0.751 - 0.945)
skorlarindan daha iyi performansa sahipti (ikili
kargilagtirmalar sirasiyla; p < 0.001, p < 0.001 ve
p =0.011). Sekil 1, NLO, albiimin ve laktat kombi-
nasyonunun ve diger skorlama sistemlerinin has-
tane i¢i 6lim i¢in 6ngori performanslarini ve ikili
kargilagtirmalarinmi gostermektedir.
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Sekil 1 NLO, albuiimin, laktat kombinasyonunun ve mev-
cut skorlama sistemlerinin hastane ici 6lum icin 6ngoru
performanslari.

EAA: Egri altindaki alan, GA: Guven araligi, NLO: Noétrofil-lenfosit orani,
GBS: Glasgow-Blatchford skoru, PRS: Pre-endoskopi Rockall skoru, ROC:
Receiver operating characteristic.

TARTISMA

Calismamizda UGIK ile bagvuran hastalarda bas-
vuru NLO ve venoz laktat diizeyinin hastane ici
mortalite ile iligkili oldugunu gosterdik. Bagvuru

laktat diizeyinin 2.2 mmol/L iizerinde olmasinin

mortaliteyi 3 kat artirdigi, NLO 15 tizerinin olma-
sinin mortaliteyi 73 kat artirdig1 sonucuna vardik.
Ayrica bagvuru albiimin, laktat ve NLO kombinas-
yonunun mortaliteyi geleneksel skorlama sistem-

lerine gore daha iyi predikte ettigini saptadik.

Laktat anaerobik glikolizin son trintdir. Laktat
uretimindeki artiga genellikle ya azalan oksijen
sunumu ya da mitokondriyal oksijen kullanimin-
daki bir kusurdan kaynaklanan bozulmusg doku
oksijenasyonu neden olur. Laktat fizyolojisini goz
ontine aldigimizda artan laktat diizeyinin azalan
bir oksijen sunumunu yansitmasi dolayisiyla bir-
cok hastalikta ciddiyeti ve prognozu gosterebilece-
gi dustnulmistir (13). Laktat diizeyinin hipotan-
siyon gibi azalmig doku perfiizyon belirtilerinden
once artmaya baslamasi hastalik ciddiyetinin er-
ken saptanmasinda faydali olabilir (14). UGIK ile
bagvuran hastalarda da dolagimdaki kan hacmi-
nin azalmas: sonrasinda baslayan doku hipoksisi
laktat diizeyini artirir (15). Bu nedenle UGIK ile
bagvuran hastalarda bagvuru laktat diizeyi hasta

prognozu ac¢isindan énemlidir.

Hasta prognozunu tahmin etmek icin bir¢ok skor-
lama sistemi gelistirilmistir ancak bu sistemlerin
klinik kullanimi pratik degildir. Kullanimi basit ve
maliyeti oldukca diisiik olan bagvuru venoz laktat
diizeyi 6lcimi ciddi hastalarin hizli taninmasini
saglar ve erken miidahale imkani verir. Wada ve
arkadaslar1 laktat diizeyinin takipte seri 6l¢timi
ve laktat klirensinin aktif kanamay: predikte etti-
gini gostermistir (15). Literatiirde kullanimi daha
kolay ve pratik olan bagvuru laktat diizeyinin de
seri 6l¢ctim gibi koéti prognozu predikte ettigini gos-
teren calismalar da vardir (5). Shah ve arkadasg-
larimin yaptigr calismada 4.4 mmol/L tuzerindeki
laktat diizeyinin mortaliteyi 6.4 kat artirdigi go-
rilmiis, calismamizda ise kesme degeri 2.2 mmol/L
bulunmustur (14). Laktat diizeyinin laktik asidoz
sinir1 olan 4 mmol/L tizerine ¢iktig1 durumda has-
tada hipotansiyon gibi diger bircok bulgu sapta-
nabilir, bu nedenle 2.2 mmol/LL kesme degerinin
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kullanimi riskli hastalarin erken tespiti ici daha
faydali olabilir. El-Kersh ve arkadaslarinin yaptig:
calismada da laktat kesme degerinin 2.1 mmol/L
oldugu gorulmiustiir (7). Ko ve arkadaslarinin yap-
t1g1 calismada da bagvuru laktat diizeyinin sta-
bil UGIK hastalarinda hastane ici hipotansiyonu
predikte ettigi gorulmustir (6). Calismamizda da
gorildigu gibi bagvuru laktat diizeyi hastane ici
mortaliteyi predikte eden, ucuz ve kolay ulasilabi-
len bir tetkik olarak gorilmektedir.

UGIK genellikle mukozal bariyerin ve submukozal
damarlarin hasarlanmasi sonucunda ortaya ¢ikan
bir durumdur. Mukozal bariyerin bozulmasinda
en onemli faktorler Helicobacter pylori enfeksiyo-
nu ve NSAID kullanimidir (16). Dolayisiyla Heli-
cobacter pylori enfeksiyonu viicutta inflamatuvar
bir yanit olusturur (17). Ayn1 sekilde NSAID’ler de
lokal iskemiye, lokosit gocline ve enflamasyonda
artigsa neden olur (18). Notrofil sayisinin lenfosit
sayisina bolinmesiyle hesaplanan NLO; inflama-
tuvar reaksiyonlarda diizeyi artan, kolayca ve hizli
bir sekilde saptanabilen ucuz bir gostergedir. Enf-
lamasyon durumlarinda lenfosit apopitozisi sonu-
cu lenfosit sayisinda azalma meydana gelmesi de
NLO’yu artirir (19). Bu sebeplerle son zamanlar-
da UGIKte NLO’nun artisinin énemi olabilecegi
distunilmistir. Calismamizda da NLO’nun mor-
talitenin iyi bir prediktori oldugu gorilmistir.
Literatiirde NLO’nun gastrointestinal sistem ka-
namasindaki prognostik rolini inceleyen oldukca
az sayida calisma mevcuttur. Altinbilek ve arka-
daslarinin yaptigi calismada NLO ve kirmizi hiicre
dagilim genisliginin (RDW) 30 giinliik mortaliteyi
iyi predikte ettigi gosterilmig, NLO i¢in herhan-
gi bir kesme degeri verilmemigstir (20). Kandemir
ve arkadaglarimin yaptig1 calismada ise NLO’nun
ortalama yatis siiresi ile iligkili oldugu gorilmiis,
UGIK prognozu arasinda anlaml iliski bulunma-
mis (21). Son zamanlarda yayinlanan bir ¢aligma-
da da NLO’nun yogun bakim yatis siiresi ve mor-

talite ile iligkili oldugu gosterilmistir (22). NLO
da venoz laktat diizeyi gibi elde edilmesi oldukca
kolay ve ucuz bir parametredir. Calismamizda li-
teratiirdeki diger ¢alismalarda deginilmeyen NLO
kesme degeri bulunmugtur. NLO 15 tizerinde olan
hastada 73 kat daha yiiksek mortalite gorilmesi
NLO’nun 6nemini bir kez daha gostermektedir. Ay-
rica calismamizda laktat diizeyi, albtimin ve NLO
kombinasyonunun hastane i¢i mortaliteyi predik-
te etme yetenegi de diger skorlama sistemleriyle
karsilagtirilmig, EAA 0.974 gibi yiiksek bir deger
bulunmustur. Bu bulgu gelecekte yeni yapilacak
skorlama sistemlerinde NLO ve laktat diizeyinin
de yer almasi gerektigini gostermesi bakimindan

onemlidir.

Calismamizin bashica kisitlihigr tek merkezli ve
retrospektif dizaynda olmasidir. Retrospektif ol-
masi dolayisiyla laktat ve NLO diizeyini etkileye-

cek diger durumlar net degerlendirilememistir.

Sonug olarak calismamizda klinikte rahat bir se-
kilde ulasabildigimiz albiimin, NLO ve laktat di-
zeylerinin UGIK ile bagvuran hastalarda hastane
i¢i mortalite ile iligkili oldugunu saptadik. Ayrica
i¢ parametrenin kombinasyonunun mortaliteyi
bircok skorlama sisteminden daha iyi predikte
ettigini gosterdik. Bu bulgularimizi1 dogrulayacak
yiksek hasta sayili prospektifileri caligmalara ih-
tiyag vardir.

Etik Kurul: Bu calisma Ankara Bilkent Sehir
Hastanesi 2 No'lu Klinik Arastirmalar Etik Kurul
Bagkanligr tarafindan 25/04/2023 tarih E2-23-
3971 sayili kararyyla onaylanmigtir. Arastirma
protokoliinde Helsinki Deklarasyon protokoliine

uyulmusgtur.

Cikar Catismast Beyanu: Yazarlar herhangi bir

ctkar catismast olmadigint beyan ederler.

Finans Beyanu: Yazarlar bu calismanin herhangi

bir finansal destek almadigint beyan ederler.
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