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Dergimizin degerli okuyuculari,

2023 yilinin tigiincii sayzst ile sizlerle bulugsuyoruz. Dergimizi, giincel, ilgi ¢ekici ve zengin bilimsel igerik ile olug-
turmaya gayret ediyoruz. Her gegen sayida kalitemizi yukariya tasiyoruz. Boylece artik Uluslararas: indekslere
girebilecek diizeye ulagmig bulunuyoruz. Yakin zamanda, dergimizi ‘uluslararasi dergi’ kategorisine sokmak ana
ve yakin hedefimiz. Bu amagla kabul edilen yazilarda oldukea segici davraniyoruz. Bu sayida 18 adet yiiksek
kaliteli makale ile karginizdayiz. Obeziteden organ nakline, radyolojik goriintillemeden antibiyotik kullanimina,
saglik okuryazarligindan findik is¢ilerine kadar ¢ok gesitli konulari ele aldigimiz bu sayimiz, umariz sizin igin de
egitici ve keyifli bir say1 olur.

Saglicakla kaliniz...

Prof. Dr. Yusuf AYDEMIR
Bas editor
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GENEL BILGILER

Sakarya Tip Dergisi, Acil Tip, Adli Tip, Aile Hekimligi, Algoloji, Anatomi, Aneztezi ve Reanimasyon, Beyin ve Sinir Cer-
rahisi, Gocuk Saglig ve Hastaliklari, Deri ve Ziihrevi Hastaliklar, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji, Fiziksel
Tip ve Rehabilitasyon, Fizyoloji, Genel Cerrahi, Gogiis Cerrahisi, Gogiis Hastaliklari, Goz Hastaliklari, Halk Saghg, Hava
ve Uzay Hekimlii, Hematoloji, Histoloji ve Tibbi Embriyoloji, ¢ Hastaliklars, Kadin Hastaliklari ve Dogum, Kalp ve Da-
mar Cerrahisi, Kardiyoloji, Kulak Burun Bogaz Hastaliklari, Néroloji, Niikleer Tip, Ortopedi ve Travmatoloji, Plastik ve
Rekonstriktif Cerrahi, Radyasyon Onkolojisi, Radyoloji, Ruh Saghig ve Hastaliklar, Spor Hekimligi, Sualti Hekimligi ve

Arastirma Makalesi:

Oz (Abstract): Tiirkge ve Ingilizce dzetler galismann bash ile birlikte verilmelidir. Ozetler Amag (Objective), Gereg ve
Yontemler (Materials and Methods), Bulgular (Results) ve Sonug (Conclusion) béliimlerine ayrilmali ve 250 sozciigi geg-
memelidir.

Anahtar Kelimeler (Keywords): Tiirkse ozetten sonra Tiirkge anahtar kelimeler, Ingilizce ozetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Hiperbarik Tip, Tibbi Biyokimya, Tibbi Ekoloji ve Hidroklimatoloji, Tibbi Farmakoloji, Tibbi Genetik, Tibbi
Patoloji, Uroloji Anabilim Dallari ve yukarida adi gegen tim bilim dallarnin yan dallanyla ile ilgili olabilecek

Giris ( Giris son p amacint bildiren bir ciimle yer almalidir.
Geregve (Materials and Methods): Arastirmanin tipi, etik hususlar (etik onaminin alindig: kurum, tarih ve no),
pek kullanilan is analiz yontemleri belirtilmelidir.

prospektif veya deneysel arastirma, derleme, olgu sunumu, editoryal yorum/tartisma, editre mektup, cerrahi teknik, ayi-
rict tani, tibbi kitap degerlendirmeleri, soru- cevaplar ve tip giindemini belirleyen giincel konular yayinlayan, Ulusal ve
Uluslararasi tiim tibbi kurum ve personele ulasmayi hedefleyen bilimsel bir dergidir. 06/07/2019 tarihinden itibaren Dis
Hekimlig, Beslenme ve Diyetetik, Saglik Yonetimi Bilim Dallarindan génderilen galismalar koruyucu hekimlik konularint
islemek kaydiyla kabul edilecektir.

Dergi yilda dort say1 olarak Mart, Haziran, Eyliil ve Aralik aylarinda yaymlanmaktadir. Derginin resmi yaym dili Tiirkce ve
ingilizcedir. Ingilizce yazim tercih sebebidir. Dergi ile ilgili her tiirli islem ve bagvuru http://dergipark.gov.tr/smj adresinden
yapilabilir. Gegmis sayilarda yaynl ligmal i

bu adresten

Bilimsel Politikalar ve Etik Sorumlulugu: Yazlarin bilimsel sorumlulugu yazarlara aittir. Tam yazarlarin galismaya aktif
olarak katilmis olmasi gereklidir. Gonderilen yazlarin dergide yayinlanabilmesi igin daha 5nce bagka bir bilimsel yaymn or-
ganinda yayinlanmamis olmas: gerekir. Gonderilen yaz1 daha 6nce herhangi bir toplantida sunulmus ise; toplant: adi, tarihi
ve ditzenlendigi sehir belirtilmelidir. Klinik arastirmalarin protokoli ilgili kurumun etik komitesi tarafindan onaylanmis
olmalidur. Insanlar iizerinde yapilan tim caligmalarda, “Yontem ve Geregler” bolimiinde cal d

landig veya al Helsinki flkeler Dekl (www.wma.net/e/pol
dair bir ciimle yer almalidur. (Etik kurul tarih ve protokol numarast) Galismaya dahil edilen tiim insanlarin bilgilendirilmis
onam formunu imzaladigi metin iginde belirtilmelidir.

ilgili komite

b3.htm) uyularak gerceklestirildigine

Galigmada “Hayvan” desi kullamilmag ise yazarlar, makalenin Gereg ve Yontemler bolimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri dogrultusunda galismalarinda hayvanhaklarini koru-
duklarini ve kurumlarinin etik kurullarindan onay aldiklarini belirtmek zorundadir.

Degerlendirme Siireci:

Dergiye gonderilen yazilarn ¢ asamada Birinci agamada makaleler dergi standartlart
agisindan incelenir, yazim kurallarina uymayan makaleler reddedilir. Makale yazim kurallarina gore diizenlendikten sonra
aynt isimle yeniden dergiye yiiklenebilir. Ikinci asamada makaleyi editr kurulu tarafindan icerik ve yéntem agisindan de-

gerlendirmeye alinir. i1k iki agamay: tamamlayan makaleler iigiincii asamaya gegerek incelenmesi igin hakemlere gonderilir.

“Tim yazilarda editéryel degerlendirme ve diizeltmeye basvurulur; gerektiginde, yazarlardan bazi sorulart yamitlamast ve ek-
sikleri tamamlamast istenebilir. Degerlendirme sonucu kabul, mindr revizyon, major revizyon, yeniden yazilmast gerekli ya
da ret karar: gikabilir. Dergide yayinlanmasina karar verilen makale basim siirecine alinir; bu asamada tiim bilgilerin dogru-
lugu igin ayrintil kontrol ve denetimden gegirilir; yayin dncesi sekline getirilerek yazarlarin kontroliine ve onaymna sunulur.

Yaymn Hakku:
1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her tiirlii yaymn hakki dergiyi yayimlayan kuruma

d k.gov.tr/smj internet ad

aittir. Yazarlar, http & inden ul

1 “Yayn Haklar: Devir Formu™nu doldurup (mavi
kalemle ve islak imzali olacak sekilde tim yazarlarca imzalanms), DergiPark sitemi iizerinden gondermelidirler.

Olgu sunumu/serisi ve derleme disindaki bilimsel cahsmalarda etik kurul onay belgesi sisteme yiiklenmelidir.

Veri toplama siireci Aralik 2010 tarihinden énce tamamlanmus calismalar kabul edilmeyecektir.

Bilimsel caligmalar, calismadaki yazarlarin isim ve soy isimleri (calismaya dahil olan tiim yazar isimleri yazilmali) ile
caligma bashigindaki tiim kelimelerin (baglaglar hari¢) sadece ilk harfleri biyitk harf olacak sekilde DergiPark sistemi-
neyiiklenmelidir.

Yazarlarin ayni sayida ilkisim olduklar: yalnizca bir alismalari yaymlanacaktir.
SCI, SSCI, SCIE, ESCI veya A&HCIde

indeksl dergilerd hsmalarind

Sakarya Tip Dergisinde yayinlanmus herhangi bir galismaya atifta
bulunan yazarlarin (Galisma bilgilerinin ve varsa linkinin Editére Sunum Sayfas'nda
belirtilmesi gerekmektedir ve hekerbicer@gmail.com adresine mail atilarak hatirlatma yapilmalidir).

Yazim dili Ingilizce olan bilimsel caligmalarin veya yazim dili Tiirke olan galismal
akademik diizenl
bu galismalara éncelik verilecekir.

oncelik

Ingilizce &

hizmeti veren p 1 kurum veya kur yardim i durumunda

Yazinin Hazirlanmast

Derleme tiiriindeki bilimsel galismalar igin yazar says tici gegmemelidir.

Olgusunumlar igin yazar sayist altiy: gegmemelidir.

Yazlar gift satir aralikli ve 10 punto olarak, her sayfanin iki yaninda ve alt ve ist kisminda 2.5 cm bosluk birakilarak
yazilmahdir. Yaz stili Arial olmahdir.

Yazilar Microsoft Word formatinda olmalidir. (Tablolar dahilolacak sekilde)

Kisaltmalar, 6zette ve ana metinde kelimenin ilk gectigi yerde parantez iginde verilmeli ve tiim metin boyunca o kisalt-

ma kullamilmalidir. Kiigiik harflerle yapilan kisaltmalara getirilen eklerde kelimenin okunusu esas almir: cmiyi, kgdan,
mmiden, krun, Bityiik harflerle yapilan kisaltmalara getirilen eklerde ise kisaltmanin son harfinin okunugu esas alinir:
BDT’ye, TDKden, THYde, TRTen, TLnin vb. Ancak kisaltmast biiyiik harflerle yapildiga halde bir kelime gibi okunan
okunusu esas alhmr: ASELSANda, BOTAS'n, NATOdan, UNESCO’ya vb.

Editore sunum sayfast ayr bir Word dosyast olarak gonderilmelidir. Editore sunum sayfasinda gonderilen calismanin

getirilen cklerde

Kategorisi, eg zamanl olarak bagka bir dergiye gonderilmemis oldugu, daha once baska bir dergide yaymlanmamis
oldugu, varsa galismayr maddi olarak destekleyen kisi ve kuruluglar ile varsa bu kuruluslarn yazarlarla olan iliskileri
belirtilmelidir.

Kapak sayfast ayri bir Word dosyast olarak gonderilmelidir. Kapak sayfasinda bashik basit ve anlasihir sekilde olmahdir
(Tiirkge ve ingilizce). Baghk 60karakterden daha uzun

oldugu takdirde Ingilizce ve Tiirkge kisa baslik da kapak sayfasina eklenmelidir. Tim yazarlarin ads, soyad: ve unvanlar,
ORCID numaralan, galigtiklart kurumun adi ve sehri bu sayfada yer almahidir. Bu sayfaya ayrica “yazismadan sorumlu”
yazarm isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.

Istatistik Bilgi Notu
« Kullanilan istatistiksel yontem, orijinal veriye erisebilecek bilgili bir okuyucunun rapor edilen sonuglar: onaylayabilecegi

terimler, kisaltmalar ve semboller d

bir ayrintida belirtilmelidir. Kullanilan bilgisayar prog-
ramy, istatistiksel yonteme dair agiklama verilmelidir. Galigma deseni ve istatistiksel yonteme dair kaynaklar miimkiinse
belirtilmelidir.

« Sonuglarin sunumunda, ézellikle ortalama ve yiizdelik verirken, ondalikli hanelerin gosteriminde virgiilden sonra sonra
2 hane kullamilmalidir (112,2 yerine; 112,20 veya 112,21 gibi). P, t, Z degerler istisnadir ve virgiilden sonra 3 hane ve-
rilmelidir (p<0,05 yerine tam degier p=0,001). Tam say: digindaki gosterimlerde virgillden sonra iki hane, istatistiksel
degerlerin (p.t.zEKi-Kare gibi) virgiilden sonra ii¢ hane degerlerin sunulmas, p degerlerinin sunumunda p<0,05 veya
P>0,05 yerine test istatistigi ile birlikte tam p degerinin (bu degerin binde birden kiigitk olmas: durumunda p<0,001
bigiminde) gosterilmesi gerekmektedir.

Yazinin Béliimleri

« Galismanin gonderildigi metin dosyasinm iginde sirastyla, Tiirkge baghk, Tiirkce 6zet, Tiirke anahtar kelimeler, Ingilizce
bashk, ingilizce ozet, Ingilizce anahtar kelimeler, caligmanin ana metini, kaynaklar, her sayfaya bir tablo olmak izere
tablolar ve son sayfada sekillerin (varsa) alt yazilar: seklinde olmahdir. Tablolar kaynaklardan sonra, her sayfaya bir tablo
olmak iizere calismanin gonderildigi dosya iginde olmali ancak galigmaya ait sekil, grafik ve fotograflarin her biri ayr bir
imaj dosyast (jpeg ya da gif) olarak gonderilmelidir.

Bulgular (Results) Tartisma (Discussion) Kaynaklar (References)
Makalenin son sayfasinda etik onammin alindig kurum, tarih ve no ayrica belirtilmelidir.

Olgu Sunumu/Serisiz
Oz (Abstract): Tiirkge ve Ingilizce ozetler
150 kelime olmalidir.)

Anahtar Kelimeler (Keywords): Tiirkge ozetten sonra Tiirkge anahtar kelimeler, Ingilizce dzetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Giris (Introduction)

Olgu Sunumu (Case Report) Tartigma (Discussion) Kaynaklar (References)

*Olgu sunumlarinda, bilgilendirimis gonillii olur/onam formunun imzalatildigina dair bilgiye makalede yer verilmesi ge-
reklidir.

bashg ile birlikte v Ozetler tek p olmalidir. (100-

Derleme:

Oz (Abstract): Derleme ézetleri kusa ve tek paragraflik olmalidir (ortalama 100-150 kelime; boliimsiiz, Tirkce ve Ingilizee)
Anahtar Kelimeler (Keywords): Tiirkce dzetten sonra Tiirkce anahtar kelimeler, Ingilizce 6zetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Girig (Introduction) Konu lle lgili Baghiklar Sonug (Conclusion) Kaynaklar (References)

Editore Mektup:

Mektuplar, kaynaklar harig 500 kelimeyi gegmemelidir. Tiirkge ve Ingilizce dzete gerek yoktur. Kaynak sayst 5 ile smirlan-
dinlmalidir. Bir mektup en fazla 4 yazar tarafindan yazilabilir. Editére mektuplar hakem degerlendirme siirecine alinmaz,
ancak editor tarafindan gerekli durumlarda yazarlardan mektuba cevap vermeler istenebilir.

Anahtar Kelimeler

Enaz3 en fazla 6 adet, Tirkce ve Ingilizce yazimalidir.

Kelimeler birbirlerinden noktal virgiil () ile ayrilmalidir.

Ingilizce anahtar kelimeler “Medical Subject Headings (MESH)’e uygun olarak verilmelidir (www.nlm.nih.gov/mesh/
MBrowserhtml).

« Tiirkge anahtar kelimeler Tirkiye Bilim Terimlerine uygun olarak verilmelidir (www.bilimterimleri.com).

Kaynaklar

Yazarlar yalnizca dogrudan yararlandiklar kaynaklar: yazilarinda gsterebilirler.

Kaynaklar yazida gelis sirasina gére yazilmali ve metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust
Simge” olarak belirtilmelidir.

Galigmada bulunan yazar sayist 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip “et
al” eklenmelidir.

Kaynak yazimi icin kullanilan format Index Medicus'ta belirtilen gekilde olmalidir (www.icmje.org).

Kaynak listesinde yalnizca yaymlanmig ya da yaymlanmast kabul edilmis veya DOI numarast almus caligmalar yer al-
malidir.

Kaynak sayisinin aragtirmalarda 50 ve derlemelerde 100, olgu sunumlarinda da

10 ile sinirlandirilmasina 6zen gosterilmelidir.

Kaynaklarin dizilme sekli ve noktalamalar asagidaki érneklere uygun olmalidir (Noktalamaisaretlerine liitfen dikkat
ediniz):

Makale igin; Yazar(lar)in soyad(lar)s ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi, yl, cilt, say1, sayfa no'su belir-
tilmelidir.

Ornek: Dilek ON, Yilmaz S, Degirmenci B, Ali Sahin D, Akbulut G, Dilek FH. The use of a vessel sealing system in thyroid
surgery. Acta Chir Belg 2005;105:369-372.

Kitap icin; Yazar(lar)in soyad(lar)1 ve isim(ler)inin basharf(ler)i, bslim bashis, edit

oldugu, sehir, yaymevi, yil ve sayfalar belirtilmelidir.

Ornek:

« Yabancr dilde yayimlanan kitaplar icin;

« Vissers RJ, Abu-Laban RB. Acute and Chronic Pancreatitis. In: Tintinalli JE, Kelen GD, Stapczynski J$ (eds.), Emergency
Medicine: A comprehensive Study Guide. 6 st ed. New York: McGraw-Hill Co; 2005. p.573-577.

« Tirkge kitaplar icin; Gokge O. Peptik iilser. Dilek ON, editér. Mide ve Duedonum.

« 1 Baski. Ankara: Anmit Matbaast; 2001. 5:265- 276.

« On-line yaynlar i¢in format; DOI tek kabul edilebilir on-line referanstur.

{in(lerin) ismi, kitap ismi, kaginct basks

Sekil, Resim, Tablo ve Grafikler

« Sekil, resim, tablo ve grafiklerin metin iginde gegtigi yerler ilgili cimlenin sonunda belirtilmelidir.

+ Sekil, resim, tablo ve grafiklerin agiklamalari ana metnin sonuna eklenmelidir.

+ Tablolar her sayfaya bir tablo olmak iizere yaznin gonderildigi dosya icinde olmali ancak yazaya ait sekil, grafik ve fotog-
raflarin her biri ayri bir imaj dosyast (jpeg ya da gif) olarak gonderilmelidir.

+ Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin alundaki agiklamada belirtilmelidir.

+ Daha dnce basilmug sekil, resim, tablo ve grafik kullanilmus ise yazil izin alinmalidir ve bu izin agiklama olarak sekil,
resim, tablo ve grafik agiklamasinda belirtilmelidit.

« Resimler/fotograflar renkli, ayrintlar: goriilecek derecede kontrast ve net olmalidir.

Gikar iligkisi: Yazarlarin herhangi bir cikar dayali bir iliskisi varsa bu agiklanmalidir.

Tegekkiir: Bu bolimde yazar olarak ismi gecmeyen ancak tesekkir edilmesi gereken Kisiler veya kurumlar yer almalidi.
Yayimlanmak Uzere Gonderilen Galigmalar Igin Kontrol Listesi

Galigmalar tam olmali ve sunlari kapsamalidir:

Tim yazarlarca imzalanmis “Telif Hakki Formu” (mavi kalemle ve 1slak imzali olacak sekilde)

Etik kurul onaynin PDF veya JPEG formatindaki gériintiisii(Olgu sunumu- serisi ve derleme yazilart icin gerekli de-
gildir)

Editore Sunum Sayfasi

Kapak Sayfast

Yazinin Bolimleri

Tiirkge ve Ingilizce baslik

Oz (Tiirkge ve Ingilizce)

Anahtar sozciikler (en az3 ve en fazla 6Tiirke ve Ingilizce)

Uygun boliimlere ayrilmis ana metin

Kaynaklar yazida gelis sirasina gore yazilmali ve metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust
Simge” olarak belirtilmelidir.

Dergi yazt kurallarina uygun olarak hazirlanmis kaynaklar listesi

Biitiin sekil, tablo ve grafikler

Caligmalar, calismadaki yazarlarin isim ve soy isimleri(galismaya dahil olan tiim yazar isimleri yazilmaly) ile calisma
bashgindaki tim kelimelerin(baglaclar harig) sadece ilk harfleri biiyiik harf olacak sekilde DergiPark sistemine yiik-
lenmelidir.

Kontrol listesinde belirtilen kosullart

icind siireci
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Information to Authors

General Information:

Sakarya Medical Journal is a scientific journal that publishes retrospective, prospective or experimental research articles,
review articles, case reports, editorial comment/discussion, letter to the editor, surgical technique, differential diagnosis,
medical book reviews, questions-answers and also current issues of medical agenda from all fields of medicine and aims to
reach all national/international institutions and individuals.

The manuscripts may be related to Emergency Medicine, Forensic Medicine, Family Medicine, Algology, Anatomy, Anesthe-
siology and Reanimation, Neurosurgery, Pediatrics, Dermatology, Infectious Diseases and Clinical Microbiology, Physical
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Amag  Glukagon-benzeri peptit-1 (GLP-1) analogu olan liraglutidin diyabetten bagimsiz olarak obezite tedavisinde kullanimi onaylanmugtir. Cahsmamizda liraglutidin obezite
tedavisinde etkinligini aragtirildi.

Yontem ve  Caligmamuiza 18 yas ve tizeri ortalama yag1 40,9+10,5 olan 303 hasta (201 kadin) alind1. 2018-2021 yillar1 arasinda Genel Dahiliye Poliklinigine bagvuran fazla kilolu ve obez
Geregler  hastalarin dosyalari incelendi. Tibbi beslenme tedavisi ve egzersiz programu ile liraglutide 3 mg/giin en az bir ay alan hastalar calismaya alind1. Hastalar liraglutide kullanim
siirelerine gore ayrilarak viicut kitle indeksi (VKI), ilag etkinligi ve yan etkileri her ay degerlendirildi.

Bulgular  Hastalarin VKI dagilimina bakildiginda 80 hasta (%26,4) fazla kilolu, 128 hasta (%42,2) evre 1 obezite, 61 hasta (%20,1) evre 2 obezite, 34 hasta (%11,2) ise evre 3 obezite
olarak degerlendirildi. Hastalar Liraglutide kullanim siiresine gore (233 hasta 1-4 ay, 59 hasta 5-8 ay ve 11 hasta >9 ay) 3 gruba ayrild1. Bu gruplarin ortalama yag1 sirasiyla
41,2+10,5, 39,8+10,9 ve 40,2+10,4; ortalama VKI’si 34,3+2,4 kg/m2, 33,9+4,2 kg/m2 ve 39,5%5,1 kg/m2; ortalama kilo kaybu ise 6,4 kg, 12,5 kg ve 21 kg saptand:. Her iig
grupta da baglangig kilosuna gore anlamli kilo kayb: gézlendi (p<0,001). Hastalarin ilk bir ayda %5 kilo kayb: hedefine ulagma orani %46, ilk 2 ayda %86, ilk 3 ayda ise %90
saptandi. En sik goriilen yan etki bulantiydi.

Sonu¢  Liraglutide fazla kilolu ve obez hastalarda diyet ve egzersizle kombine olarak verildiginde 6zellikle 6 ay ve tizeri kullanimda %20’lere varan kilo kaybs saglamaktadir. Obezite
tedavisinde GLP-1 analoglarinin kullanimina ait uzun vadeli diger ¢aligmalar ile mortalite iizerine etkilerini ortaya koymakta fayda vardir.

Anahtar

Kelimeler Obezite, tedavi, liraglutid, Glukagon-benzeri peptit-1 (GLP-1)

Abstract

Introduction  This study investigated the efficacy and safety of liraglutide, a glucagon-like peptide-1 (GLP-1) analogue, in the treatment of obesity.

Materials ~ The study enrolled 303 patients over 18 years of age with overweight or obesity (201 female, mean age 40.9 years). The records of patients admitted from the Internal Medicine
and Methods  Outpatient Clinic between 2018 and 2021 were retrospectively reviewed. Patients taking liraglutide (3 mg) daily in combination with diet and physical activity were included.
Body mass index (BMI), drug efficacy, and side effects were evaluated once monthly.

Results  Participants' BMI was evaluated; 80 of them were overweight, 128 of them were obese stage 1, 61 of them were obese stage 2, and 34 of them were obese stage 3. Patients were
divided into 3 groups according to the duration of liraglutide intake (1-4 months for 233 patients, 5-8 months for 59 patients, and > 9 months for 11 patients). Mean age was
41.2+10.5, 39.8+10.9, and 40.2+10.4; mean BMI was 34.3+2.4 kg/m2, 33.9+4.2 kg/m2, and 39.5+5.1 kg/m2; and mean weight loss was 6.4 kg, 12.5 kg, and 21 kg, respectively.
All groups experienced significant weight loss compared with their baseline weight (p<0.001). The percentage of patients achieving weight loss goal was 46% at month 1, 86% at
2 months, and 90% at 3 months. In addition, the most common side effect was nausea.

Conclusion  In combination with lifestyle modification, liraglutide was well tolerated and resulted in significant weight loss, especially using for more than 6 months.

Keywords — Obese, treatment, liraglutide, glucagon-like peptide-1 (GLP-1)
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GIiRiS
Obezite viicuttaki yagli dokunun artmasiyla karakterize
olan; kardiyovaskiiler hastaliklar, diyabetes mellitus, bir-
¢ok malignite tiirii ve uyku apne sendromu gibi kronik
hastaliklara sebep olan ve prevelansinin giin gegtikce art-
mas1 nedeniyle hizla tedbir alinmasi gereken bir hastalik-
tir.! Giintimiizde yetiskinlerin %4071 ve her 3 ¢ocuktan biri
fazla kilolu veya obez olmasi nedeniyle risk altindadir.
Fiziksel aktivitenin artirilmast ve diyet modifikasyonlar:

obezite ile miicadelede anahtar rol oynamaktadur.

Obezite hastalarinda giiniimiizde bir¢ok farmakolojik te-
davi kullanilmaktadir. Pankreatik lipaz inhibitorii olan
orlistat, santral sinir sistemi etkili Fentermin-topiramat
kombinasyonu, opioid antagonisti-antidepresan etkili
naltrexone-bupropion, sempatomimetik etkili Benzphe-
tamine, Diethylpropion, Phentermine, Phendimetrazine
gibi ilaglarin kullanimu etkinligin diisitk olmasi ve yan et-
kilerin fazla olmasi nedeniyle kisitlidir. Son yillarda uzun
stireli olumlu etkileri de ortaya ¢ikarilan GLP-1 agonistleri
Liraglutide ve Semaglutide obezite tedavisinde 6n plana

¢ikmaktadir.

Caligmamizda diyet modifikasyonu ve fiziksel egzersiz
programina alinan fazla kilolu ve obez hastalarimizda li-
raglutide kullaniminin etkinligini ve bu ilacin kullanimi

sirasinda olusan yan etkileri degerlendirmeyi amagladik.

GEREC ve YONTEMLER

Arastirma ve Yayin Etigi
Calismamiz Memorial Bahgelievler Hastanesi etik kurulu
tarafindan degerlendirilmis ve 2023/96 say1 numarasi ile

etik yonden uygun goriilmistiir.

Arastirma Protokolii
2018-2021 yillar1 arasinda genel dahiliye poliklinigine
basvuran, 18 yas tizeri, fazla kilolu ve obez, diyet modifi-
kasyonu ve fiziksel egzersiz programina dahil edilen, ayni
zamanda liraglutide tedavisi alan hastalarin verileri retros-

pektif olarak degerlendirildi.

Her hasta giinliik enerji ihtiyacina gére 500 kalori eksik
olarak duzenlenmis diyet listesi, > 150 dakika/hafta fi-
ziksel egzersiz programi, liraglutide tedavisini nasil kul-
lanacag ve beklenen yan etkiler durumunda ne yapacagi
konusunda bilgilendirilmisti. Liraglutide tedavisinin 0,6
mg/giin baglanarak haftada bir 0,6 mg artirilarak 4. hafta
sonunda 3 mg/giin doza ¢ikildig1 gozlendi. Bulanti ve kus-
ma nedeniyle tolerasyon problemi olan hastalarin ise ayn1
dozda bir hafta daha devam edilerek kusmanin olmamasi
ve bulantinin gerilemesi halinde ilag doz artirimi yapilarak

3 mg/giin doza ulasildig1 goriildi.

Hastalarin ilk bir ay her hafta, sonrasinda ayda bir defa
kontrole geldigi goriildi. Hastalarin kayitlar: incelenerek
bu izlemlerdeki diyet modifikasyonlarina uyum, fiziksel
egzersiz programlarina uyum, ila¢ yan etkileri ve beden
kitle indeksleri kaydedildi. Bir aydan daha kisa siire takibe
gelen, yan etkileri nedeniyle ilact kullanmaya devam ede-
meyen, diizenli kontrole gelmeyen hastalar ¢alisma dist

birakild:.

Hastalar ila¢ kullanim siirelerine gore 3 ana gruba ayrildi:
(1)1-4 ay siire ilag kullanan hastalar (ii) 5-8 ay siire ila¢ kul-
lanan hastalar (iii) > 9 ay siire ile ila¢ kullanimina devam
eden hastalar. Tedaviye yanit degerlendirmesinde 2019
obezite tan1 tedavi kilavuzuna gore kilo kayb1 en az %5

olan hastalar basarili olarak degerlendirildi.?

Istatistiksel Analizler
Tanimlayici istatistiklerde veriler ortalamaz+standart sap-
ma ve say1/yiizde degerleriyle birlikte verilmistir. Verilerin
istatistiksel karsilastirmasinda siirekli veriler i¢in normal
dagilima uygunluk kolmogorov-smirnov analizi ile de-
gerlendirilmistir. Bagiml gruplarda oncesi sonrasi 6l¢iim
degerlerinin karsilastirilmasinda bagimli gruplarda t-tes-
ti kullanilmustir. Istatistiksel anlamlilik i¢in %95 giiven
araliginda 0,05 in altindaki p degeri anlamli olarak kabul
edilmistir. Istatistiksel analizler igin SPSS v 21.0 programi

kullanilmistir.
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BULGULAR

Caligmamiza 201’i kadin ortalama 40,9+10,5 yas 303
hasta alindi. Hastalarin ¢aligma baginda ortalama kilosu
95,8+18,3 kg; VKI ise 33,5+4,7 kg/m2 saptandi. Galigma-
ya alinan hastalarin 96’s1 (%32) prediyabetik, 185 (%61)
normoglisemik, 22’si (%7) diyabetik hastaydi. Viicut kitle
indekslerine gore hastalarin dagilimina bakildiginda 80
hasta (%26) fazla kilolu, 128 hasta (%42) evre 1 obezite,
61 hasta (%20) evre 2 obezite, 34 hasta (%11) ise evre 3
obezite olarak degerlendirildi (Tablo 1).

Tablo 1. Demografik Ozellikler

Yas (y1l £ SD) 40,9+10,5
Kadin (n,%) 201 (66,3)
Erkek (n,%) 102 (33,6)
VKI kategorileri (n,%)

27-29,9: Fazla kilolu 80 (26,4)
30-34,9: Evre I obezite 128 (42,2)
35-39,9: Evre II obezite 61 (20,1)
> 40: Evre III obezite 34 (11,2)
Diyabet durumu

Normoglisemi (n,%) 185 (61)
Prediyabet (n,%) 96 (31,6)
Diyabet (n,%) 22 (7,2)

Caligmaya alinan hastalarin hepsi liraglutide 3 mg/giin
dozunda kullanim hedefine ulast: ve takibe alindi. Has-
talar liraglutide kullanim siirelerine gére degerlendirildi-
ginde 233 hastanin (153 kadin, 80 erkek) 1-4 ay, 59 has-
tanin (39 kadin, 20 erkek) 5-8 ay ve 11 hastanin (9 kadin,
2 erkek) ise 29 ay siire ile ila¢ kullanimina devam ettigi
gozlendi. (i) 1-4 ay liraglutide kullanan hastalarin ortala-
ma yas1 41,2+10,5, VKI’si 34,3+2,4 kg/m2; (ii) 5-8 ay lirag-
lutide kullanan hastalarin ortalama yagt 39,8+10,9, VKI’si
33,9+4,2 kg/m2; (iii) =9 ay liraglutide kullanan hastalarin
ortalama yag1 40,2+10,4, VKI’si 39,5+5,1 kg/m2 saptandi.

flag kullanim siiresine gore (i) 1-4 ay liraglutide kullanan
hastalarin ilk ve son VKI ortalamasi 34,3/30,7 kg/m2, ilk
ve son kilo ortalamasi 92,9/86,5 kg; (ii) 5-8 ay liraglutide
kullanan ilk ve son VKI ortalamasi 33,9/29,5 kg/m2, ilk
ve son kilo ortalamasi 95,9/83,3 kg, ortalama kilo kaybi
12,5 kg; (iii) 29 ay liraglutide kullanan hastalarin ilk ve son
VKI ortalamasi 39,5/31,9 kg/m2, ilk ve son kilo ortalamast
108,8/87,8 kg, ortalama kilo kayb1 21 kg saptandi. Her iig
grupta da baslangi¢ kilosuna gore anlaml kilo kayb1 goz-
lendi (p<0,001) (Tablo 2).

Tablo 2. Liraglutide kullanim stiresine gore demografik 6zellikler

Cinsiyet Yas VKI Kullanim siiresi Kilo Kilo kayb1 p
K/E (n) (y11+SD) (ilk/son) (ay+SD) (ilk/son) (Ort)
1-4 Ay Kullanan Grup 1 153/80 | 4124105 | 34,3/30,7 2,2+0,9 92,9/86,5 6,4 <0,001*
(n=233)
?ﬁ’;g)l(“na“a“ Grup 2 3920 | 39,8+10,9 | 339/29,5 6,1+1 95,9/83,3 12,5 <0,001*
>
(f_ﬁf)Kunana“ Grup 3 92 4024104 | 39,5319 10,6+1,1 108,8/87,8 21,9 <0,001*

edildi.

P: istatistiksel anlamlilik degeri, K: kadin, E: erkek. P degeri ile her ti¢ grupta baslangi¢ kilosuna gore kilo kayb: kiyaslandi. Bagimli gru-
plarda oncesi sonrasi 6lgiim degerlerinin kargilagtirilmasinda t-testi kullanildi. *: P<0,05 olan degerler istatistiksel olarak anlamli kabul
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Ortalama kilo kayiplarina gore degerlendirildiginde (i) 1-4
ay liraglutide kullanan hastalarin ortalama kilo kayb: 6,4
kg; (ii) 5-8 ay liraglutide kullanan hastalarin ortalama kilo
kaybi 12,5 kg; (iii) =9 ay liraglutide kullanan hastalarin or-
talama kilo kayb1 21 kg saptandi (Sekil 1).

25

5 i
0
'4'Vm“

= Verilen kilo (kg) 6,4+1,2 12,5431 21,945,8
==V erilen kilo (%) 7} 13 19

= Verilen kilo (kg) ~===Verilen kilo (%)

Sekil 1. Liraglutide kullanim siiresine gore kilo kaybi

Hastalarin ilk bir ayda %5 kilo kayb: hedefine ulasma ora-
n1 %46, ilk 2 ayda %86, ilk 3 ayda ise %90 saptandi.

Yan etkiler degerlendiginde hastalarin %60’1nda bulanti
(semptomatik tedavi ile geriledi), %10’unda konstipasyon,
%8’inde diyare (1-2 defa, kansiz, mukussuz), %5’inde mig-
ren (1 hastada tedavi erken sonlandirildi), %5’inde gast-
ro-6zofageal reflii hastaligi, %2’sinde konsantrasyon giig-
ligt (ilag doz azaltimi yapilarak tedaviye devam edildi),

%1’inde pankreatit goriildii.

TARTISMA
Caligmamizda fazla kilolu ve obez hastalarda liraglutide
tedavisinin klinik pratikte kullaniminin kilo vermede et-

kinligi ve yan etki profili degerlendirildi.

Inkretin peptit olan GLP-1 ve gastrik inhibitér polipeptit
(GIP) glikoz bagimli insiilin sekresyonunu artirirlar. GLP-
1 analoglari insiilin sekresyonunu artirir, glukagon salgi-
lanmasini baskilar, mide bosalmasini yavaglatir ve istahi
azaltir.* Yarilanma 6mrii 2 dakika olan GLP-1, dipeptidil
peptidaz ve notral endopeptidaz tarafindan pargalanmak-
tadir.” GLP-1 analogu olan liraglutidin yapisindaki amino-
asit revizyonlari ile yar1 6mrii 13 saate ¢ikarilarak etkinligi

stiresi artirllmustir.® Tip-2 diyabetes mellitus hastaliginin

tedavisinde diyet ve egzersize ek olarak GLP-1 analogunun

kullanilmas1 2010 yilinda onayland1.”

Liraglutidin obezite tedavisindeki etkinligini arastiran
SCALE caligmasinda VKI>30 kg/m2 olan veya VKI>27
kg/m2 ve dislipidemi veya hipertansiyonu olan hastalar-
da 56 hafta izlem sonunda hedef HbAlc ve % 5 kilo kayb1
plaseboya gore anlamli derecede yiiksek saptandi.® 2022
yilinda yayinlanan glarjin, glimepirid, GLP-1 ve DPP-4
inhibitorlerinin HbAlcyi diigiirme oranlarinin karsilas-
tirlldig1 ¢alismada hepsinin etkin oldugu gozlenmis olup
hedef HbA1lc oranlarina ulagmada ve siirdiirmede glargin
ve GLP-1 analoglarinin anlamli 6lgiide olmasa da daha et-

kin olduklar: gézlendi.’

Liraglutide kullanan hastalarda istahta azalma ve gastroin-
testinal intoleransin da etkisiyle, diyabet regiilasyonunun
yaninda belirgin kilo kayiplar1 dikkati ¢ekmis; bu etkinin 3
mg/giin doza ¢ikildiginda maksimuma ulastig1 gozlenmis-
tir." Diyabetik obez hastalarin yaninda, diyabetik fazla
kilolu hastalarda da liraglutide dozu 3 mg/gtine ¢ikildigin-
da kilo kaybinin arttig1 gozlendi.® Sonrasinda liraglutidin
diyabetik olmayan ama fazla kilolu veya obez hastalardaki
etkinligi arastirilmis; yine SCALE ¢alismasinda, liraglutid
3 mg/giin dozunda kullanan, VKi>30 kg/m2 olan veya
VKi>27 kg/m2 ve dislipidemi veya hipertansiyonu olan
hastalarda 56 hafta izlem sonunda hem kilo kayb: hem de
metabolik kontrol liraglutide kullananlarda plaseboya gore
anlamli derecede yiiksek saptanmistir.'! Kanadada yapilan
bir ¢alismada ise liraglutidin etkinligi obezite derecesine
gore arastirilmis ve evre 1, evre 2 ve evre 3 obezlerde et-
kinlikte fark saptanmamustir.’> Calismamizda fazla kilolu,
evre 1, 2 ve 3 obez hastalarin hepsinde liraglutide 3 mg/
giin doz kullanimda etkin kilo kayiplar1 gozlendi fakat
ozellikle maliyet nedeniyle hastalarin %69 unun kullanim
stiresi 1-4 ay ile kisitl kaldi. Yine calismamizda liraglutidin
kullanim stiresi arttik¢a kilo verme oraninin da %20’lere
ulastig1 gozlendi. Calismamizda liraglutid tedavisini daha
uzun siire alan hasta grubunun viicut kitle indeksi daha

yiiksek saptandi. Bu da tedavi sirasinda hastalarin tedaviyi
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stirdiirme isteginin 6nemine isaret edebilir. Saglik sigor-
talarinin GLP-1 analoglarini 6deme kapsamina alinmasi,

ileride obezite ile miicadelede ciddi yarar saglayacaktir.

Obezite tedavisinde farkli etki mekanizmalar: ile bircok
ilag kullanilabilmektedir. Pankreatik lipaz inhibitori olan
orlistatin ciddi gastrointestinal yan etkileri mevcuttur, to-
lere edilmesi zordur ve Avrupada yapilan bir ¢aligmada
GLP-1 analoglarinin orlistat ve glimepiride gore kilo ver-
mede daha etkin oldugu gozlenmistir.”* Santral sinir sis-
temi etkili Fentermin-topiramat kombinasyonu kardiyo-
vaskiiler hastalig1 olanlara, bobrek tasi olanlara verilemez,
kontrolsiiz hipertansiyonu olanlarda ve gebelikte kontren-
dikedir, GLP-1 agonistlerinin kullanilamadig1 hastalarda
tercih edilebilir. Opioid antagonisti-antidepresan etkili
Naltrexone-bupropion, sempatomimetik etkili Phenter-
mine+ topiramate ve pramlintide de kilo vermede liraglu-
tide kadar etkin saptanmakla birlikte yan etkiler nedeniyle
liraglutide kullanim1 daha 6n plana ¢ikmaktadir.™

Liraglutide tedavisinin kilo vermedeki etkinligi doz ba-
gumlidir ve 2,4-3,0 mg/giin dozuna ¢ikildiginda anlamli
derecede artmaktadir.’® Yan etkileri degerlendirildiginde
en sik bulant ve kusma goriilmekle birlikte ishal, anoreksi-
ya, mesane disfonksiyonu, pankreatit ve bobrek yetersizligi
saptanan vakalar bildirilmistir.'® Bizim ¢aligmamizda doz
artirimi sirasina ozelikle 1,2-1,8 mg/giin gegisi sirasinda
bulantilar1 olmus, bircoguna semptomatik tedavi verilme-
den tedavi siireci yonetilmistir. Ayrica 1 hastada tedavi bi-
timi sonrasi biliyer pankreatit tespit edilmistir. Gebelerde,
ailede pankreatit hikayesi olanlarda ve ailede multipl en-
dokrin neoplazi (MEN) 2A ve 2B hikayesi olan hastalarda

liraglutide kullanim1 6nerilmez.

Liraglutide obezite tedavisinde etkin bir tedavidir. Fakat
burada unutulmamas: gereken esas husus obezite icin
kullanilan medikal tedavilerin hastanin tibbi beslenme
tedavisini ve fiziksel aktivitesini diizenlemesi i¢in zaman
kazandirmasidir. Yasam tarzi degisikliklerini basarama-

mis ve devam ettiremeyen hastalarin obezite tedavisinden

fayda gorme sans1 azalacaktir. Tedavi sirasinda hastalarin
sik aralikli takibi motivasyonlarini saglamada ve idame
ettirmede olduk¢a 6nemlidir. flerleyen yillarda obezite
tedavisinde kullanilan giincel ilaglarin daha fazla yarar
saglayacag, tedavide tibbi beslenme tedavisinin ve fiziksel

aktivitenin ana belirleyici olacag: agikardur.

Finansal Destek
Calisma i¢in herhangi bir kurumdan maddi destek alin-

mamuistir.

Cikar Catismasi

Yazarlar arasinda ¢ikar ¢atigmasi bulunmamaktadir.

Arastirmamizda fikir ve tasarim
MA, TA, MK, Denetleme; YG, NS, YBT, TA, Malzeme,
Veri toplanmasi ve Isleme; MA, YG, NS, YBT, Analiz ve
Verilerin Yorumlanmas;; MA, YG, NS, YBT, TA, MK,
Makale bolimleri; MA, TA, MK, tarafindan yapilmistir.
Biitiin yazarlar ¢aligmanin dogrulugu ve butiinligiinden

sorumlu olmayi kabul etmislerdir.
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Abstract

Introduction  The effects of 25-hydroxyvitamin D (25(OH) D) on inflammation are gaining attention, particularly for diabetic individuals with COVID-19. Therefore, we examined
25(OH) D and inflammation-related markers in diabetic subjects with mild COVID-19.

Materials ~ This investigation was intended to be retrospective. The present study covered the medical records of patients who applied to the our hospital between March 2020 and
and Methods  November 2022. All patients suffer from COVID-19. The control group (n = 30) had no diabetes, while the study group (n = 36) had diabetes. Inflammatory markers such
as ferritin, C-reactive protein and erythrocyte sedimentation rate were measured in addition to 25 (OH) D levels in each subject. Also, the results of the complete blood

count were obtained from the hospital database.

Results ~ Our participants were matched in terms of gender and age between study groups. ESR, CRP, ferritin, and 25 (OH) D levels, among other variables, did not significantly
differ between the non-DM and DM groups (p>0.05). Also, we evaluated all participants according to deficiency of 25 (OH) D, and inflammatory markers were not
evaluated in diabetic subjects with COVID-19. However, our findings showed that ferritin levels and Hbalc levels in diabetic individuals significantly correlated positively.

Conclusion  Diabetes mellitus and deficiency of 25 (OH) D are known as risk factors for COVID-19. But as compared to non-diabetic participants with COVID-19, our findings did
not reveal any considerable elevation neither inflammatory markers nor changes 25 (OH) D in the diabetics.

Keywords  25-hydroxyvitamin D, COVID-19, Diabetes Mellitus, Inflammation

Oz

Amag  25-hidroksi vitamin D'nin (25(0OH) D) enflamasyon iizerindeki etkisi 6zellkle COVID-19 tanist olan diyabetik hastalarda giderek daha ¢ok dikkat cekmektedir. Bu nedenle, bu
calismada, hafif COVID-19 gegiren diyabetik hastalarda 25(OH) D ve enflamasyon belirteglerini degerlendirmeyi amagcladik.

Yontem ve  Retrospektif olarak planlanan bu ¢alisma Mart 2020 ile Kasim 2022 tarihleri arasinda hastanemize bagvuran hasta kayitlarini kapsamaktadir. Hastalarin hepsi COVID-19
Geregler  tamsi almugtr. Kontrol grubu (n = 30) diyabet hastaligina sahip degilken, cahisma grubu ise (n=36) onceden Diabetes Mellitus tanisi almugsti. Ferritin, C-reaktif protein ve erit-

rosit sedi on hizi gibi enfl syon belirtecleri ve 25 (OH) D sonuglart her hastada mevcuttu. Ayrica, tam kan sayiminin sonuglari hastane veritabanindan alinmugtir.

Bulgular ~ Katihmcilarimiz ¢alisma gruplar: arasinda cinsiyet ve yas agisindan eglestirilmistir. ESR, CRP, ferritin ve 25(0OH)D diizeyleri DM ve DM olmayan gruplar arasinda anlaml
Sfarklilik gostermedi (p>0.05). Ayrica tiim kattlimcilar: 25 (OH) D eksikligine gore degerlendirdik ve COVID-19’lu diyabetik olgularda inflamatuar belirtegler gruplar arasinda
farkly degildi. Ancak bulgularimiz, diyabetik bireylerde ferritin diizeyleri ile Hbalc diizeylerinin anlamli derecede pozitif korelasyon gosterdigini ortaya koymustur.

Sonu¢  Diabetes mellitus ve 25 (OH) D eksikligi COVID-19 icin risk faktérleri olarak bilinmektedir. Ancak COVID-19’lu diyabetik olmayan katiimcilarla karsilastirnldiginda, diyabetik
hastalarin inflamatuar belirteclerinde ve 25 (OH) D diizeylerinde onemli bir degisim gozlenmedi.

Anahtar

i 25-hidroksi vitamin D, COVID-19, Diabetes Mellitus, Inflamasyon
Kelimeler
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INTRODUCTION
Coronaviruses are responsible for a range of respiratory
tract infections in humans, encompassing both mild and
severe clinical presentations. The severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and the illness it
causes, coronavirus disease 2019 (COVID-19), are both
names given to the novel coronavirus that emerged as a ma-
jor worldwide health problem.! The most prevalent clinical
symptoms of COVID-19 infection include fever, fatigue,
dry cough, headache, hemoptysis (coughing up blood), di-
arrhea, anorexia (loss of appetite), sore throat, chest pain,
chills, nausea, and vomiting.>* Additionally, there have
been reports documenting olfactory and taste disorders as
a consequence of coronavirus infection.* COVID-19 in-
fection leads to tissue damage and the excessive release of
pro-inflammatory cytokines, which in turn promotes the
accumulation of granulocytes and macrophages, collec-
tively referred to as pro-inflammatory cells. This process
triggers an elevation in cytokine secretion and the aggre-
gation of leukocytes, ultimately giving rise to a systemic
inflammatory response known as macrophage activation
syndrome (MAS) or secondary hemophagocytic lym-
phohistiocytosis (sSHLH). This phenomenon is commonly

referred to as a cytokine storm.’

Diabetes mellitus (DM), a well-recognized metabolic dis-
order, represents a significant global health concern affect-
ing a large population worldwide. Inflammation has been
recognized as both a risk factor and an etiological factor
in the development and progression of type 2 diabetes. It
serves a crucial role in determining the disease’s clinical
course.*” The association between DM and inflamma-
tion has been established through epidemiological stud-
ies conducted over the years. Adipose tissue is considered
a primary source of inflammation, where infiltration of
macrophages and other immune cells leads to an upregu-
lation of inflammatory markers.® Markers of inflammation
generated from whole blood count such as the neutrophil/
lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR),
and lymphocyte/monocyte ratio (LMR), have been exten-

sively studied in the context of diabetes and diabetic com-
plications, including diabetic retinopathy, cardiovascular
disorders, and peripheral artery disease. The findings from
these studies consistently demonstrate a close association
between diabetes and its related disorders with inflamma-
tion. Moreover, these markers are found to be elevated in

these pathologies.”!!

The potential effect of 25-hydroxy vitamin D (25(OH)
D) in modulating inflammation has attracted a growing
amount of attention. Insufficient levels of 25(OH) D have
been implicated in various infectious diseases, ranging
from Crohn’s disease and rheumatoid arthritis to DM.
The influence of 25(OH)D levels on inflammation has
been recognized as a potential factor in the pathogenesis
and progression of these diseases.”? 25(OH) D has been
observed to possess anti-inflammatory properties. It con-
tributes to the maintenance of a balanced inflammatory
response by modifying the levels of cytokines that trigger
inflammation.”® 25(OH)D deficiency and DM are recog-
nized as prevalent risk factors for coronavirus infection,
as they contribute to cytokine elevation and a robust in-
flammatory response. Inflammation is linked to both DM
and COVID-19; therefore, the aim of this study was to ex-
amine the association between inflammatory markers and
25(OH)D levels in diabetic individuals with COVID-19.

MATERIAL and METHOD
Patients Selection
Participants at Taksim Training and Research Hospital be-
tween March 2020 and November 2022 had their medical
records reviewed for this retrospective study. The study
encompassed a total of 66 patient records, which were cat-
egorized into two main groups: non-diabetic (n=30) and
diabetic (n=36) individuals. Reverse transcription poly-
merase chain reaction (RT-PCR) and computed tomog-
raphy (CT) diagnostic techniques were used to confirm
COVID-19 infection in each patient included in the study.
Patients who matched the following qualifications for the

study were included: (i) age ranging from 18 to 85 years,

341




Sakarya Med ] 2023;13(3):340-347
SENAT et al, Vitamin D and inflammation in diabetic patients with COVID-19

(ii) pre-existing diagnosis of DM) and no hospitalization
specifically for coronavirus infection, and (iii) availabili-
ty of 25(OH)D, inflammatory markers, and whole blood
count results. The patients who had fasting blood glucose
> 126 mg/dL or HbAlc > 6.5 % were enrolled the study as

diabetic patients.

The following were the study’s exclusion criteria: patients
with a diagnosis of oncologic diseases and undergoing
treatment for it, patients with rheumatic or autoimmune
diseases, patients with advanced liver or heart failure dis-
eases, being pregnant, and patients who had undergone

surgical operations within the last month.

The institutional and/or national research committee’s eth-
ical guidelines were followed in all the methods used in
this study that included people. The study adhered to the
principles outlined in the 1964 Helsinki Declaration and
its subsequent amendments, or comparable ethical stand-
ards. Ethical approval for this study was obtained from the
local research committee at Gaziosmanpasa Training and
Research Hospital. [Approval No:2023-12].

Laboratory Measurements

All laboratory results of the subjects were obtained from
the laboratory database. The biochemistry tests, including
creatinine, glucose, aspartate transaminase (AST), albu-
min, and C-reactive protein (CRP) measurements, were
conducted using commercial kits on the Roche Cobas ¢501
autoanalyzer. The levels of 25(OH)D and ferritin were de-
termined using the Roche Cobas €601 immunoassay au-
toanalyzer (Roche Diagnostics, Mannheim, Germany).
Glycated hemoglobin (HbA1c) levels were analyzed using
the Adams HA-8380V instrument by reverse phase cation
exchange chromatography. The erythrocyte sedimentation
rate (ESR) was measured using the Alifax analyzer. Lastly,
the complete blood count was performed using the Min-
dray BC6800 analyzer.

The hemogram-derived indices were calculated as follows:

o NLR (Neutrophil/Lymphocyte Ratio)
o PLR (Platelet/Lymphocyte Ratio)

Statistical Analysis
Statistical Package for the Social Sciences (SPSS) software,
version 20.0 (SPSS Inc., Chicago, IL), was used to conduct
the statistical analyses. The normality of variables was as-
sessed using the Kolmogorov-Smirnov test. Normally dis-
tributed parameters were expressed as mean + standard
deviation (SD), while non-normally distributed variables
were presented as medians with interquartile range (25th-
75th percentile). Categorical variables were reported as
absolute and relative frequencies (n and %). To assess dif-
ferences between groups, the independent samples t-test
and Mann-Whitney U test were employed, depending on
the parametric assumptions. For categorical variables, the
Fisher’s Exact test or the Pearson Chi-square test were ap-
plied. Spearman’s correlation analysis was used to perform
correlation analyses. P-values less than 0.05 were regarded

as statistically significant for all two-tailed comparisons.

RESULTS
Table 1 provides an overview of each of the research
groups demographic details and laboratory results. The
gender distribution between the non-DM and DM groups
did not differ significantly (p>0.05). The proportion of
female patients was higher than that of male subjects in
both groups, with 70% and 64% females in the non-DM
and DM groups, respectively. Additionally, there was no
statistically significant difference in the two groups’ medi-

an ages (p>0.05).

It found that the groups’ medians for glucose and HbAlc
differed statistically (p<0.001 for both). As expected, the
DM group exhibited higher levels of glucose and HbAlc
compared to the non-DM group (p<0.001 for both vari-
ables). However, the values of 25(OH)D and ferritin were

similar between the two groups (p>0.05).

ESR, CRP, and white blood cell (WBC) levels for the in-
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flammatory indicators did not differ considerably between
the DM and non-DM groups. However, the absolute lym-
phocyte and neutrophil counts were found to be higher in
the DM group compared to the non-DM group (p=0.017
and p=0.023, respectively). Furthermore, there were no
significant differences in the neutrophil-to-lymphocyte ra-
tio (NLR) and platelet-to-lymphocyte ratio (PLR) between

the two groups (p>0.05).

Table 1: Summary of demographic features and laboratory results
of all patients with COVID-19

I\I((I)lrizl)v[ DM (n=36) p

Gender

Female % 21 (70) 25 (64) 0.235
Male % 9 (30) 14 (36)

Age, year 57 (48-66) 58 (54-63) 0.789
Creatinine, mg/dL 0.91+0.16 0.81+0.17 0.037
frﬁj?n’in.lj?a m? 76.8 £ 11.6 883+174 0.004
Glucose, mg/dL 93 (87-99.5) | 133 (121-179) | <0.001
AST, U/L 19.2 £ 3.58 26.5+13.1 0.006
Albumin, mg/dL 45 (43.7-47) | 46.6(40-47.7) | 0.802
25(OH)D, pg/L (13.17%237.4) a 1.11-624.9) 0434
HbAlc, % 5.4 (5.3-5.5) 7.1 (6.8-8.3) <0.001
Ferritin, pg/L 66 (47.8-98) | 79.4 (36-144) | 0.705
ESR, mm/h 8 (4.5-16.5) 12 (5.75-19.5) | 0.285
CRP, mg/dL (1.126?55.96) (1.436.?;5.35) 0.442
WBC, 10°/uL 7.00 £ 2.23 8.07 £2.72 0.096
Lymphocyte, 10/ul. | 2.05+0.62 | 262+1.09 | 0.017
Neutrophile, 10°/uL @ 83;—9277) (3.9‘;'_751.75) 0.023
Platelet, 10°/uL 258 £53 273+100 0.466
Hemoglobin, g/L 13311 133+ 16.4 0.929
NIR (1.314'?;.51) (1.418.-729.48) 0850
PLR 137 £47.4 116 + 48.3 0.086

lymphocyte ratio

DM: diabetes mellitus, eGFR: estimated glomerular filtration rate,
AST: aspartate transaminase, HbA1C: hemoglobin Alc, ESR:
erythrocyte sedimentation rate, CRP: C reactive protein, WBC:
white blood cell, NLR: neutrophil lymphocyte ratio, PLR: platelet

Table 2 presents the demographic, clinical, and labora-
tory results of the participants categorized according to
25(OH)D deficiency. The prevalence of DM cases in the
25(OH)D deficiency group was higher than the normal
25(OH)D group, but this difference was not statistically
significant (p>0.05). Similarly, there were no significant
differences observed between the study groups in terms of
inflammatory markers, including CRP, ESR, WBC, NLR,
and PLR (p>0.05).

The direct relationship between inflammatory mark-
ers and 25 (OH)D and HbAlc were analyzed and it was
found a significant positive correlation between ferritin
and HbAlc in the patients diagnosed with DM (r=0.335,
p=0.006).
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Table 2: Summary of inflammatory markers of patients in terms

of vitamin D levels

25(0OH)D <20 | 25(OH)D > 20
ug/L (n=36) | pg/L (n=30) p

Gender

Female % 27 (75) 12 (40) 0.178
Male % 9 (25) 18 (60)

Age, year (50.55—761.5) (54 S §7.5) 0.438
Diabetes Mellitus, % 24 (67) 17 (57) 0.374
Creatinine, mg/dL 0.83+0.19 0.88 +0.15 0.246
f‘nﬁjiin.l]?ﬁ m? 85.1+18.4 81.6 + 13.1 0.388
Glucose, mg/dL 110 (87.5-133) | 122 (96-175) 0.112
AST, U/L 21(17.5-27) 20 (16.5-25.1) | 0.887
Albumin, mg/dL 45 (41-47) 45.2 (41.5-48) | 0.660
HbAlc, % 6.8 (5.45-7.3) | 6.6 (5.35-7.55) | 0.530
Ferritin, ug/L 66 (39.5-136) | 69 (37.5-118) 0.995
ESR, mm/h 10 (4.5-20) 8.5(6-17.5) | 0.872
CRP, mg/dL (1.335-5;70) (1.423.?75.29) 0.722
WBC, 10°/uL 8.05+2.79 7.10 £2.18 0.139
Lymphocyte, 10>/uL 254 £ 1.11 2.19+0.71 0.139
Neutrophile, 10°/uL 4.81+2.10 452+1.26 0.520
Platelet, 10°/uL 269 + 105 265 + 46 0.240
Hemoglobin, g/L 129 +13.9 137 +13.5 0.017
NLR 227 +1.82 2.27 £ 1.00 0.998
PLR 119 £51.0 133 +454 0.240

eGFR: estimated glomerular filtration rate, AST: aspartate

transaminase, HbA1C: hemoglobin Alc, ESR: erythrocyte sedi-
mentation rate, CRP: C reactive protein, WBC: white blood cell,
NLR: neutrophil lymphocyte ratio, PLR: platelet lymphocyte ratio

DISCUSSION
The purpose of the research was to examine the relation-
ship between 25(OH)D levels and inflammatory marker
levels in patients diagnosed with DM, as well as those
currently diagnosed with COVID-19 infection. The study
included all participants who were outpatient. According
to the study’s findings, there were no statistical differenc-
es between the non-DM and DM participants in terms of
25(OH)D, ferritin, CRP, or ESR levels. Furthermore, The
NLR and PLR, which are derived ratios from the total
blood count, did not show any differences comparing the
two groups. However, there were significant differences
observed in the absolute counts of neutrophils and lym-
phocytes between the non-DM and DM study groups.
DM groups had higher levels of neutrophils and lympho-
cytes than the non-DM group. In addition to comparing
the non-DM and DM study groups, the subjects were also
analyzed based on 25(OH)D deficiency. However, the re-
sults did not show any significant differences among the
subjects with regards to deficiency of 25(OH)D. Moreover,
the analysis revealed a strong positive correlation between

ferritin and HbAlc in diabetic patients.

Since the COVID-19 pandemic, accumulating evidence
has highlighted the association between DM and COV-
ID-19 infection. Reports have shown that individuals with

COVID-19, even those without a prior diagnosis of diabe-

Table 3: Correlation of inflammatory markers with vitamin D levels and hbalc
CRP ESR Ferritin NLR PLR
r=0.075 r=0.113 r=-0.125 r=0.001 r=-0.232
HbAle 0.54 0.393 0.316 0.999 0.061
=0.547 =0. =0. =0. =0.
Non-DM group P P P P P
r=-0.058 r=-0.076 r=0.039 r=0.082 r=0.063
25(OH)D
p=0.646 p=0.565 p=0.755 p=0.513 p=0.613
r=-0.023 r=0.012 r=0.335 r=-0.094 r=-0.183
HbAlc
DM group p=0.928 p=0.006 p=0.450 p=0.141
r=-0.083 r=0.011 r=0.094 r=0.029 r=0.051
25(OH)D
p=0.506 p=0.936 p=0452 p=0.816 p=0.685
DM: diabetes mellitus, HbA1C: hemoglobin Alc, ESR: erythrocyte sedimentation rate, CRP: C reactive protein, WBC: white blood cell,
NLR: neutrophil lymphocyte ratio, PLR: platelet lymphocyte ratio
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tes, often exhibit significant hyperglycemia." In line with
these reports, several case-control studies have consist-
ently demonstrated that patients with pre-existing DM are
more likely to experience severe clinical outcomes follow-
ing COVID-19 infection. These outcomes include a higher
risk of developing severe respiratory symptoms, requiring
intensive care unit (ICU) admission, and experiencing an
increased mortality rate.”® The exact processes underlying
the association between coronavirus infection and DM are
still unclear. However, it is evident that individuals with
comorbidities, particularly DM, are at a higher risk of ex-
periencing severe and even fatal cases of COVID-19."
The outcomes of COVID-19 infection in diabetic patients
were strongly related to get mechanical ventilation and
in-hospital mortality.!”'® Rajpal et al proposed a possi-
ble mechanism for the severity of coronavirus infection
in diabetic patients. The researchers suggest that DM is
closely associated with low-grade chronic inflammation,
and hyperglycemia leads to increased expression of an-
giotensin-converting enzyme 2 (ACE2) in the lungs and
other tissues, which serves as the viral entry pathway. The
combination of pre-existing DM and COVID-19 infection
results in powerful inflammatory responses known as cy-
tokine storms, leading to more severe cases of coronavirus
infection and a higher mortality rate among diabetic pa-

tients.”

A recent study has emphasized that 25(OH)D decreases
the risk of COVID-19 mortality through various mecha-
nisms. These include maintaining physical barriers by pre-
serving cell junctions and gap junctions, elevating cellular
immunity, decreasing cytokine storm by affecting interfer-
ons and tumor necrosis factor, and promoting balanced
adaptive immunity via T cells.?* In parallel with these find-
ing, reports from different countries have been state that
the status of 25 (OH) D is very essential to get coronavirus
infection. studies have emphasized that 25 (OH) D defi-
ciency could be a risk factor for COVID-19.2

Pre-existing DM and a deficiency of 25 (OH)D are both

important risk factors for COVID-19 infection. The pres-
ent results revealed that the patients with diabetes had a
lower state of 25(OH) D than the non-DM group, but not
statistical significance. Similarly, the percentage of DM
cases in 25(OH) D deficiency group was higher than 25
(OH) D >20 pg/L groups without statistical significance.
Singh et al have reported that the relationship between di-
abetic subjects with COVID-19 and 25(OH) D was proven
by growing studies, and this relationship was clearer when
the level of 25 (OH)D was below 10 pug/L.* In concordance
with this report, Wang et al have suggested that the level of
25(OH)D may be a significantly prognostic indicator and
may be a preventive therapy option for diabetic patients
with COVID-19.* It has been stated that the patients with
deficiency 25(OH) D and hyperglycemic state were higher
risk at severe coronavirus infection, higher inflammatory
response and worse outcomes of infection in recent report
of Di Filippo et al.*® On the other hand, a study from In-
dia reports that 25 (OH) D levels were statistically higher
in the non-COVID-19 group compared to the COVID-19
patients with pre-existing Type 2 DM. In contrast to our
results, this report revealed that serum CRP, ferritin, and
IL-6 levels were increased in diabetic patients with COV-
ID-19 who had a fatigue score above 4. It is well docu-
mented that 25(OH) D suppresses Th1 and Th17 produc-
tion as well as the expression of IFN-, TNF-, IL-1, IL-2,
IL12, IL-23, IL-17, and IL-21. 25 (OH) D regulates the
development of th2 and their anti-inflammatory secretion,
including IL-4 and IL-10, in addition to minimizing the

pro-inflammatory response.?’

We also investigated inflammatory markers in COVID-19
patients with pre-existing DM. The newly hemogram-de-
rived parameters, such as NLR and PLR were not statis-
tically different between the study groups. We found in-
creased absolute lymphocyte and neutrophil counts in
the DM group compared to the non-DM group. There are
conflicting results in the literature about vitamin D and its
effect on inflammatory markers. A meta-analysis recently

published a summary of the reports related to the link be-
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tween 25 (OH) D and inflammation in diabetic patients
with COVID-19. The researchers concluded that vitamin
D supplementation is beneficial for managing both diabe-
tes and coronavirus infections. Also, it has been shown that
25 (OH) D reduces CRP levels.®® However, some reports
published contradictory results, like that supplementation
of 25 (OH) D had no healthful effect on pro-inflammatory
cytokines and TNF-a levels.”’

In patients with diabetes and COVID-19, we found an im-
portant relationship between ferritin and HbAlc. In par-
allel with our results, a study comparing blood parameters
in diabetic patients diagnosed with COVID-19 showed
an increased level of ferritin in COVID-19 positive dia-
betic patients compared to COVID-19 negative patients.*
Wang et al has supported our results with their report,
which showed elevated ferritin levels in diabetic patients
diagnosed with COVID-19 compared to non-diabetic pa-

tients.’!

There are some limitations to the current study. Our data
did not involve detailed clinical and demographic char-
acteristics of participants since it was planned as a retro-
spective study. In parallel with this, our study has limited
number of participants. Additionally, some important in-
flammatory parameters associated with COVID-19 were

missing, such as IL-6 and TNF-a.

In conclusion, we investigated 25 (OH) D and inflammato-
ry markers in diabetic individuals with COVID-19. Given
that our participants had no severe symptoms of COV-
ID-19 and all of them were outpatients, we did not find
any significant elevation in inflammatory indicators in di-
abetic patients with COVID-19, and 25(OH)D status was
almost similar in the DM group compared to the non-DM
group. However, it should be stated that ferritin and Hbalc

levels were positively correlated in the DM group.
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0z

Ama¢  Bu galijmanin amacit meme kanserli hastalarda metastatik aksiller lenf nodlarinin (ALN) saptanmasinda manyetik rezonans gériintileme (MRG) ve tekstiir analizi (TA)
6zelliklerinin etkinligini aragtirmaktir.

Yontem ve  Caligmaya 2018-2020 tarihleri arasinda hastanemiz Girisimsel Radyoloji boliimiinde ALN’lere yonelik ince igne aspirasyon biyopsisi ve/veya kesici igne biyopsisi islemi
Geregler  yapilan, dinamik kontrastli ve diffiizyon meme MRGde patolojik goriiniimlii ALN'si olan 18 yas fizeri kadin hastalar dahil edilmistir.

Bulgular  Benign ve malign lenf nodlar1 arasinda T2A yaglh hilus varligi agisindan istatistiksel olarak anlaml farkhilik vardi (p=0,008). MRG tekstiir analizi sonuglarinin deger-
lendirilmesinde; benign ve malign grupta T2 area ve T2 skewness degerleri arasinda (sirasiyla p=0,006; 0,029), ADC area ve ADC kurtosis degerleri arasinda (sirasiyla
p=0,027;0,005), postkontrast T1 area, postkontrast T1 variance ve postkontrast T1 kurtosis degerleri arasinda ( sirasiyla p=0,036;0,010; <0,001) anlaml farklilik saptand.
Malign grupta yer alan olgularin mikrometastaz ve makrometastaz durumunu ayirt etmede anlamli olan MR 6zellikleri prekontrast T1 agirhkl gériintiilerde ortalama sin-
yal intensitesi (p=0,048), MR tekstiir parametrelerinden T2 agirlikl gériintiilerde Area, Skewness, Kurtosis; difiizyon agirlikh goriintiilerde ADC sekanslarda Area, Mean,
Kurtosis, Sumentropi, Entropi; postkontrast T1 agirlikh goriintiilerde Area ve Kurtosis degerleri oldugu gorildii (p:<0,001-0,015).

Sonug  Manyetik Rezonans goriintiileme bazl tekstiir analizi giderek artan sikhikta kullanilan bir uygulama olmasina ragmen literatiirde aksiller lenf bezine yonelik MRG tekstiir
analizini aragtiran yeterli alisma yoktur. Noninvaziv ve tekrarlanabilir bir yontem olan MRG TA, metastatik ALNleri preoperatif donemde karakterize etmede diger MRG
yontemlerine katki saglamaktadr.

Anahtar

Kelimel meme kanseri, lenf nodu, metastaz, manyetik rezonans goriintiileme (MRG), tekstiir analizi
elimeler

Abstract

Introduction  The aim of this study is to investigate the effectiveness of magnetic resonance imaging (MRI) and texture analysis (TA) features in detecting metastatic axillary lymph nodes
(ALN) in patients with breast cancer.

Materials  The study included female patients over the age of 18 who underwent fine needle aspiration biopsy and/or cutting needle biopsy for ALNs in the Interventional Radiology
and Methods  department of our hospital between 2018 and 2020, and who had pathological ALN with dynamic contrast and diffusion breast MRI.

Results  There was a statistically significant difference between benign and malignant lymph nodes in terms of the presence of T2A fatty hilum (p=0.008). In the evaluation of MR texture
analysis results; A significant difference was found between the T2 area and T2 skewness values (respectively p=0.006; 0.029), between ADC area and ADC kurtosis values
(p=0.027;0.005, respectively), between postcontrast T1 area, postcontrast T1 variance and postcontrast T1 kurtosis values (respectively, p=0.036; 0.010; <0.001) in benign and
malignant groups. MR features, which are significant in distinguishing between micro is and macr is in cases of the malignant group, mean signal intensity
on precontrast T1-weighted images (p=0.048); Area, Skewness, Kurtosis in T2-weighted images of MR texture parameters; Area, Mean, Kurtosis, Sumentropy, Entropy in ADC
sequences in diffusion-weighted images; Area and Kurtosis values were observed on postcontrast T1-weighted images (p:<0.001-0.015).

Conclusion  Although ic e imaging-based texture analysis is an increasingly common application, there are not enough studies in the literature investigating MRI texture
analysis for axillary lymph nodes. MRI TA, which is a noninvasive and reproducible method, contributes to other MRI methods in characterizing metastatic ALNs in the
preoperative period.

Keywords  breast cancer, lymph node, metastasis, magnetic resonance imaging (MRI), texture analysis
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GIiRiS
Meme kanseri, kadinlarda en sik goriilen kanserdir ve tiim
kanserler arasinda akciger kanserinden sonra ikinci sira-
da yer almaktadir.’ Meme kanserinde aksiller lenf nodu
(ALN) metastazi yaygin olarak izlenir> Meme kanserli
hastalarda ALN metastazini saptamak, tedavi planlama-
s1 ve prognozun belirlenmesinde en 6nemli faktorlerden
biri olarak yer almaktadir.? Meme kanseri olan hastalar-
da ALN’lerin durumu altin standart olarak sentinel lenf
nodu biyopsisi (SLNB) ve aksiller lenf nodu diseksiyonu
(ALND) ile degerlendirilir.> Her iki yontem de invaziv
olup potansiyel komplikasyonlara ve morbidite riskine
sahiptir. Meme manyetik rezonans goriintilleme (MRG),
yeni teshis edilmis meme kanseri olan hastalarin klinik ev-
relemesinde, memedeki hastaliin boyutunu tanimlamak,
karsi taraftaki kanserleri saptamak ve lenfadenopatiyi
saptamak icin siklikla kullanilir.* Ameliyat 6ncesinde ya-
pilan kontrastli meme MRGnin mamografi (MMG) veya
ultrasonografi (USG) gibi diger preoperatif goriintiileme
yontemleri kullanilarak saptanamayan kanser odaklarini
saptamak i¢in yararli oldugu belirtilse de metastatik lenf

nodlarini (LN) belirlemedeki etkinligi yetersizdir.>

Malign tiimorlerin biiytik kismi hiicresel, molekiler, yapi-
sal-uzaysal farkliliklar gosteren karmagik sistemlerdir.'!
Tumor ici ve timorler arasi farkliliklar gosteren paramet-
reler timor heterojenitesi olarak adlandirilir.” Tiimoérler
aras! heterojenite farkli hastalarda ayni tip tiimérler arasi
farkliliklara verilen isim olup farkli biyolojik davranislar
sergileyen, farkli klinik seyirlere neden olan farkli tiimor
alt tipleri sonucu ortaya ¢ikar.”> Meme MR goriintiilerinin
insan goziiyle degerlendirilmesinin yani sira, son yillarda
ortaya ¢ikan giincel bir analitik yaklasim, tekstiir analizi
(TA) yapan yazilimlardan yararlanilarak tiimor heteroje-
nitesini 6lgmek tizere MRG goriintiilerinin ve verilerinin
kullanilmasidir. Bu islemde goriintiilerin TA igin goriintii-
deki belirli bir alan isaretlenerek araci yazilim yardimiyla
bu alandaki piksellerin sinyal intensiteleri sayisallastirila-
rak matematiksel modelleme yoluyla heterojenite indeks-

leri hesaplanir. TA standart gortintiileme protokollerinden

elde edilen verilere uygulanan bir teknik olarak standart

goruntiilemelerden elde edilen bilgiyi artirmaya yarar.”?

Bu calismanin amact meme kanserli hastalarda metastatik
aksiller lenf nodlarinin saptanmasinda MRG ve TA 6zel-

liklerinin etkinligini aragtirmaktr.

GEREC VE YONTEM
1.Hasta Se¢imi

Calismaya 2018-2020 tarihleri arasinda hastanemiz Giri-
simsel Radyoloji boliimiinde aksiller lenf bezine yonelik
[IAB (ince igne aspirasyon biyopsisi) ve/veya KIB (kesici
igne biyopsisi) islemi yapilan 18 yas tizeri kadin hastalar
dahil edilmistir. Hastalarin ¢alismaya dahil edilme kriter-
leri su sekildedir:

a) Memede Kkitlesi olup, dinamik kontrastl ve diffiizyon
meme MRGUde patolojik goriiniimlii aksiller lenf bezi olan
olgular,

b) Aksiller lenf bezine yonelik 1IAB ve KIB yapilmus, si-

topatolojik ve/veya histopatolojik tanis1 konulmus olgular.

Dislama kriterleri su sekildedir:

a) MRG goriintiilerinde ALN’leri degerlendirmeye engel
olacak artefaktlar bulunan hastalar,

b) Meme MRGde patolojik goriinimde ALN bulunmayan
hastalar,

¢) Klinik ve patolojik verilerine ulagilamayan hastalar,

d) Preoperatif neoadjuvan kemoterapi veya radyoterapi
uygulanan hastalar,

e) Sitolojik olarak “Tanisal Olmayan Sitoloji (TOS)” ve
“Kuskulu Sitoloji (KS)” tanist alanlar

f) TIAB yapilip takip eden siirecte eksizyonel biyopsi tanis

olmayan hastalar.

Elektronik kayitlarda dahil etme kriterlerine uygun 280
hasta saptanmis, dislama kriterlerinden sonra kalan 139

hasta ¢aligmaya dahil edildi.

Olgularin sitopatolojik degerlendirmeleri, bilgilere kor ve
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tek bir patolog tarafindan yapildi. Hastalara ait preparat-
lar histokimyasal olarak May-Griinwald-Giemsa, Papa-
nicolaou (PAP) boyama ve sivi bazli sitoloji yontemiyle
(ThinPrep) ve olusturulan hiicre bloklarindan elde edilen
H&E boyal1 kesitlerin 151tk mikroskobunda incelenmesiy-
le degerlendirildi. Sitolojik materyaller “Benign Sitoloji
(BS)” ve “Malign Sitoloji (MS)’olarak siniflandirildi. De-
gerlendirmeler sonucunda tiim olgular ALN metastazi var
/yok olarak siniflandirilmistir. Malign sitoloji tanisi alan
olgularda metastaz boyutu i¢in hastanin takip eden sen-
tinel lenf nodu ve/veya aksiller diseksiyon materyalindeki
boyut esas alindi. Metastaz tespit edilen hastalarin metas-
taz boyutlar1 2 mm’nin altindaysa mikrometastaz, 2 mm

ve lizeri boyutta ise makrometastaz olarak siniflandirildi.**

Bu ¢alisma lokal Klinik Arastirmalar Etik Kurulu tarafin-
dan 09 nolu say1 ile 21.10.2020 tarihinde onaylanmistir ve
yazarlar arasinda herhangi bir ¢ikar ¢alismasi bulunma-

maktadir.

2. MR Goriintiileme Teknigi
Hastalarin meme MRG incelemeleri klinigimizde bulu-
nan 1,5 Tesla MR cihazi (Magnetom AERA, Siemens, Er-
langen, Germany) ile gergeklestirildi. Menstriiel siklusun
meme parankimi tzerindeki etkilerinden kaginmak i¢in
premenopozal donemdeki hastalarin meme MRG tetkiki
siklusun 7-14. giinleri arasinda yapildi. inceleme, 8 kanalli
yiizeyel meme sargist kullanilarak, 32 cm gortntileme ala-

ninda ve hasta pron pozisyonda iken gerceklestirildi.

Intravenéz kontrast madde enjeksiyonu igin islem 6ncesi
hastalara antekubital damar yolu a¢ildi. Cekim esnasinda
0,1-0,2 mmol/kg dozda gadolinyum igeren (Meglumin
Gadoterat) kontrast madde kullanildi. Rutin meme MRG
inceleme protokolt olarak tiim hastalarda T1A, T2A ve
yag baskili gortintiiler alindi. Daha sonra kontrast madde
enjekte edilerek 60 sn araliklarla 6 kez tekrarlanan T1A di-
namik goériintiiler elde olundu. Son olarak ise b=50, b=200
ve b=800 sn/mm? degerleri ile diffiizyon agirhkl gériin-

tilleme (DAG) gergeklestirildi. Meme MRG protokoliiniin

detaylar: tablo-1de agiklandi.

3.MR Goriintiilerinin Degerlendirilmesi
Hastalarin MR goriintiileri biri 10 yildan fazla deneyime
sahip uzman ve digeri uzmanlik 6grencisi olan iki radyo-

log tarafindan degerlendirildi.

Dinamik meme MR incelemede ALN’yi patolojik gorii-
niimlii olarak degerlendirme kriterleri olarak 6nceki ¢a-
ligmalara benzer sekilde; yagl hilus haybi, anteroposterior
cap artigl, anteroposterogap/transvers ¢ap artisi, yuvarlak
sekil, asimetrik kortikal kalinlagma, kontur dizensizligi,

perifokal 6dem yer alryordu.'>'®

Biyopsi yapilan lenf nodu ile MRGde {izerinde ¢alisilan
lenf nodunu eslestirmek igin, biyopsi 6ncesi ve biyopsi
sirasinda aksillanin yapilmis ayrintili ultrason rapor ve
goruntiileri kullanildi. MR degerlendirme asamasinda ak-
siller bolgede multipl sayida patolojik goriiniimlii lenf bezi
tespit edilmesi durumunda daha 6nce yapilan ¢aligmalara
benzer sekilde biyopsi yapilan lenf beziyle eslesebilmek
i¢in en biiylik boyutlu lenf bezi ¢alismaya dahil edildi.’*

Bu asamaya kadarki incelemeler her iki radyologun kon-
sensusu ile gerceklestirildi. Bu paragrafta tanimlanacak
olan incelemeler ise her iki radyolog tarafindan ayr1 ayr1
gerceklestirilmis ve sonrasinda gozlemciler arasindaki
uyum arastirildi. Olgularin patolojik gériiniimdeki aksil-
ler lenf bezlerinin T2A incelemede yagh hilus 6zellikleri,
uzun aks ve kisa aks boyutlari, transvers ¢ap / anteropos-
terior ¢ap oranlari not edildi (Resim 1). ADC gorinti-
lemede iki boyutlu ROI yardimiyla patolojik gériiniimlii
ALN etrafinda manuel olarak ilgi alan1 olusturuldu, lenf
bezinin ADC degerleri not edildi (Resim 2). Prekontrast
T1A gorintilleme ve postkontrast 6. dakikada elde olunan
ge¢ fazlarda iki boyutlu ROI yardimiyla ALN etrafinda
manuel olarak ilgi alani olusturuldu, lenf bezinin pre ve
postkontrast T1A degerleri not edildi (Resim 2). Parsiyel
voliim etkisini azaltmak i¢in ROI sinirlar1 sadece lezyonu

kapsayacak sekilde dikkatle ¢izildi.
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Tablo 1: Meme MRG protokoliine ait parametreler
Sekans Yag baskilama teknigi Kesit kalinlig1 Anatomik diizlem Parametreler
TR:476 msn
. TE:11 msn
TSETIA Yok 4 mm Aksiyel matriks:384x297
NEX:1
TR:2250 msn
. TE:56 msn
TIRM T2A Var 4 mm Aksiyel matriks:384x270
NEX:1
TR:5350 msn
. TE:76 msn
TSE T2A Yok 4 mm Aksiyel matriks:320x217
NEX:2
TR:4.53 msn
TE:1.82 msn
SPAIR T1A Yok 2 mm Aksiyel ve Sagittal matriks:416x313
NEX:1
Flip angle:10°
TR:6400 msn
. TE:66 msn
DAG Yok 4 mm Aksiyel matriks:220x84
NEX:2
TSE : Turbo spin echo
TIRM: Turbo inversion recovery magnitude
SPAIR: Spectral attenuated inversion recovery
DAG: Diffiizyon agirhikh goriintiileme
NEX : number of excitation
TR: time to repeat
TE: echo time

Resim 1: Meme MRGde T2 agirlikl goriintiilemede aksiller bolgede izlenen patolojik goriintimlii lenf bezinin boyut 6l¢iim-

leri. A:T2 agirlikl goriintiilemede aksiyel planda patolojik goriiniimlii aksiller lenf bezinin uzun aks boyutu olgiimii (siyah

ok). B:T2 agirlikh goriintiilemede aksiyel planda patolojik goriiniimlii aksiller lenf bezinin kisa aks boyutu ol¢timii (siyah ok).
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Resim 2: Meme MRGe diffiizyon agirlikli goriintiilemede ADC sekansta, kontrastsiz T1 agirlikh goriintiileme ve postkont-

rast 6. dakikada elde olunan T1 agirlikly goriintiilemede patolojik goriintimlii aksiller lenf bezinin ADC, kontrastsiz T1A

ve postkontrast TIA degerlerinin ol¢iilmesi. A: ADC goriintiilemede iki boyutlu ROI yardumiyla patolojik goriintimlii ALN

etrafinda manuel olarak ilgi alani olusturalarak lenf bezinin ADC degerinin dlgiilmesi (beyaz ok). B: Kontrastsiz T1 agirlikli

goriintiilemede iki boyutlu ROI yardumyla patolojik goriiniimlii ALN etrafinda manuel olarak ilgi alam olusturalarak lenf

bezinin ADC degerinin olgiilmesi (beyaz ok). C: Kontrastsiz T1 agirhkl goriintiilemede iki boyutlu ROI yardimuyla patolojik

goriiniimlii ALN etrafinda manuel olarak ilgi alan: olusturalarak lenf bezinin ADC degerinin 6lgiilmesi (beyaz ok).

4.MRG Tekstiir Analizi Prosediirii
MR gorintiilerini degerlendirme agamasinda T2A, post-
kontrast T1A goriintiilemede ve diffiizyon agirlikli goriin-
tillemede (DWI) ADC sekanslarda patolojik gortiniimli
olarak belirlenen lenf bezlerinin yer aldig: aksiyel kesitler
belirlendi ve DICOM formatinda 256x256 matriks olarak
hazirlandi. Gériintiiler, Lodz Teknik Universitesi Elekt-
ronik Enstitistinde Szczypinski ve arkadaslari tarafindan
gelistirilen ticretsiz MaZda 4.6 yazilim programina iki bo-
yutlu (2D) tekstiir analizi yapilmasi amaciyla yiiklendikten
sonra iki boyutlu ROI yardimiyla aksiller lenf bezi etrafin-
da manuel olarak ¢izilen ilgi alani olusturuldu (Resim 3).
ROI belirlenmesi iki radyolog tarafindan gergeklestirildi
ve konsensus olusturularak parsiyel voliim etkisini azalt-
mak i¢in ROI sinirlar1 sadece lezyonu kapsayacak sekilde
dikkatle ¢izildi. Yazilim programi tarafindan otomatik ola-
rak yapilan analizler sonucu her bir vaka i¢in cesitli teks-
tiir 6zellikleri elde edildi ve rapor ¢iktis1 alindi. Dort yonli

analizlerde 6nceki ¢alismalarda oldugu gibi bir fark bek-
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lenmedigi i¢in bu degerler tek parametreye indirgendi.”!

MRG gorintileri DICOM formatinda hazirlandiktan
sonra MaZda 4.6 yazilim programu ile yapilan iki boyut-
lu analiz sonucunda her bir olgu i¢in histogram temelli 4
ozellik (ortalama parlaklik/ “mean brightness”, degisken-
lik/ “variance”, ¢arpiklik/ “skewness”, sivrilik/ “kurtosis”)
ve Ikinci diizey tekstiir analizlerinden gri diizey es olusum
matrisinden 11 adet 6zellik (agisal ikinci moment/ “an-
gular second moment’, kontrast/ “contrast’, korelasyon/
“correlation”, kareler toplami/ “sum of squares”, gesitli or-
talamalar/ “various averages’, degiskenlik/ “variance’, ters
momentler/ “inverse moments”, entropi Ozellikleri) elde
edildi. Literatiiredeki glincel MR tekstiir analiz ¢aligmala-
r1 incelenerek tekrar edilebilirlik ve giivenilirlik agisindan
en sik kullanilan ve bizim de bu ¢aligmada kullandigimiz

tekstiir parametreleri Tablo 2'de 6zetlendi.**
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Resim 3: Patolojik goriiniimlii aksiller lenf bezi etrafinda MRG tekstiir analizi amaciyla manuel olarak ¢izilen iki boyutlu
ilgi alani olusturulmasi. A: T2 agirlikli goriintiilemede aksiyel planda sol aksiller bolgede yer alan patolojik goriintimlii lenf
bezi etrafinda manuel olarak ¢izilen iki boyutlu ilgi alani olusturulmas: (siyah ok). B: Postkontrast 6. dakikada elde olunan
T1 agirlikls goriintiilemede aksiyel planda sol aksiller bolgede yer alan patolojik goriintimlii lenf bezi etrafinda manuel olarak
gizilen iki boyutlu ilgi alani olusturulmas: (beyaz ok). C: Diffiizyon agirlikli goriintiilemede ADC sekansta aksiyel planda sol
aksiller bolgede yer alan patolojik goriiniimlii lenf bezi etrafinda manuel olarak ¢izilen iki boyutlu ilgi alan: olusturulmas:
(beyaz ok).

Tablo 2: Caligmada kullanilan tekstiir parametleri ve tanimlar:
Parametre Tanim
Area Histogramin yiiz 6l¢iimii,alani
Mean Ortalama piksel degeri, intensite, bir bolgenin parlaklig
Variance(Standart variasyon) Ortalama gri skala degerinden sapmalar
Skewness Histogramin asimetrisi, piksel dagiliminin garpiklig:
Kurtosis Histogramin diizligi, piksel dagiliminin baytklagi
Entropi Gri skala dagiliminin diizensizligi
Sum entropi Goruntideki rastgelelik diizeyinin 6lgimi
5. Calismanin fstatistiksel Degerlendirilmesi cek parametrelerin tanisal karar verdirici 6zellikleri alict

Caligma sonucu elde edilen veriler veri tabanina kaydedi-  igletim karakteristigi (Receiver Operating Characteristi-
lerek, istatistiksel analizler SPSS 22 paket programi kulla-  ¢s ,ROC) egrisi analizi ile incelendi. P degerinin 0,05 ‘in
nilarak yapildi. Caligmada toplanan tanimlayict analizler — altinda oldugu degerler istatistiksel olarak anlamli kabul
say1sal degiskenler icin ortalama, ortanca, standart sapma,  edildi. Gozlemciler aras1 uyumu degerlendirmek i¢in Kap-
en kiigiik — en biiytik deger; kategorik degiskenler igin say1,  pa istatistigi kullanildi ve Kappa degerleri Landis ve Koch

oran, yiizde kullanilarak sunuldu. Verilerin normal dagi-  degerlerine gore kategorize edildi:

lim1 uyumu Kolmogorov Smirnov ile test edildi. Gruplar o 0,81-1.00; neredeyse mitkemmel uyum
arasi karsilastirmalarda, degisken 6zelligine uygun olarak o 0,61-0,80; 6nemli uyum

Ki Kare, Student t ve Mann Whitney U testleri kullanil- o 0,41-0,60; 1limli uyum

di. Posthoc analizler Mann-Whitney U testi kullanilarak o 0,21-0,40; adil uyum

yapildi ve Bonferroni diizeltmesi kullanilarak degerlen- o 0,00-0,20; zay1f uyum.23-25

dirildi. Lezyonlarin benign/malign ayirimi igin belirlene-
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BULGULAR
Caligmaya toplam 139 hasta alindi. Caligmaya dahil edi-
len hastalarin tamami kadin cinsiyette olup yas ortalamasi
52,95+12,42 yildir (29 - 85 yil). Hastalarin patoloji sonug-
lar1 ve MRG ozellikleri tablo 3’te yer almaktadir. Patolojik
goruniimdeki aksiller lenf bezine ait degiskenlerin deger-
lendirilmesinde gozlemciler aras1 Kappa uyum dereceleri

tablo 4’te gosterildi.

Tablo 3: Hastalarin demografik ve klinik verileri, patoloji
sonuglar1 ve MRG 6zellikleri

Ortanca(min-max)
Yas 52(29-85)
Transvers(Tr) cap 14,9(8-38)
Anteroposterio(AP) cap 9,8(5-25,9)
Tr/AP cap orani 1,45(1-2,76)
Prekontrast T1A 126,66(22,65-272,88)

n(%)

Patoloji
Benign 42(30,2)
Malign 97(69,8)
Lenf Bezi Metastaz
Mikrometastaz 17(17,5)
Makrometastaz 80(82,5)
T2A yagl hilus
Segilen 56(40,3)
Segilemeyen 83(59,7)

Tablo 4: Gozlemciler arasi Kappa uyum dereceleri
Kappa degeri (%95 CI)
0,816 (0,801-0,832)

Degisken
T2A yagl hilus 6zellikleri

Uzun aks/kisa aks boyutlarinin

degerlendirilmesi 0,736 (0,720-0,749)

Transvers ¢ap/Anteroposterior ¢ap
oraninin degerlendirilmesi

ADC degeri

0,732 (0,721-0,744)

0,740 (0,731-0,749)
0,736 (0,720-0,749)
0,818 (0,802-0,835)
0,734 (0,742-0,749)
0,736 (0,720-0,749)

Kontrastsiz T1A degeri

Postkontrast T1A degeri
Tekstiir analizi T2A ozellikleri
Tekstiir analizi ADC ozellikleri

Tekstiir analizi postkontrast T1A

ozellikleri 0,732 (0,721-0,744)

Olgularin patoloji sonuglar1 incelendiginde %69.8inin
(n=97) malign, %30.2’sinin (n=42) benign oldugu goril-
dii (Tablo 3). Aksiller lenf nodu biyopsi sonucuna gore
benign grupta yer alan olgularin primer meme lezyonlari-
nin 22’sinin patoloji sonucunun benign oldugu, 1 olgunun
duktal karsinoma in situ, 19 olgunun ise erken evre meme
kanseri tanisi aldig tespit edilmistir. Erken evre meme
CA tanis1 alan hastalarin cerrahi operasyonlar: sirasinda
yapilan SLNB yo6ntemi ile ¢ikarilan lenf bezlerinde metas-
taz saptanmamustir. Aksiller lenf nodu biyopsi sonucuna
gore malign grupta yer alan olgulardan %82.5’inde (n=80)
makrometastaz, %17.5inde (n=17) mikrometastaz izlen-
di.

Olgularin T2A MR goriintiilerinin degerlendirmesinde
%40,3’tinde (n=56) lenf nodunun yagl hilusu segilebilir-
ken, %59,7’sinde (n=83) lenf nodunun yagli hilusu segile-
memekteydi (Tablo 3). Benign ve malign lenf nodlari ara-
sinda T2A yagl hilus varlig1 acisindan istatistiksel olarak
anlaml farklilik vardi (p=0,008). Benign lenf nodlarinda
T2A yagl hilus varligi1 %57,1 iken malign lenf nodlarinda
%33’tii (Tablo 5). Diger MR parametrelerinde (transvers/
anteroposterior ¢ap orani, kontrastsiz ve postkontrast T1A
degerleri) malign ve benign grup arasinda anlamli farklilik
saptanmadi (Tablo 6).

MR tekstiir analizi sonuglarinin degerlendirilmesinde;
benign ve malign grupta T2 area ve T2 skewness deger-
leri arasinda anlamli farklilik saptand: (sirasiyla p=0,006;
0,029). Malign grupta T2 area ve T2 skewness ortanca de-
gerleri benign gruptan daha ytiksekti (Tablo 6). Benign ve
malign gruplarda ADC area ve ADC kurtosis degerleri ara-
sinda anlamli farklilik saptandi ( sirastyla p=0,027;0,005).
Malign grupta ADC area ve ADC kurtosis ortanca deger-
leri benign gruptan daha yiiksekti (Tablo 6). Benign ve
malign hastalarda postkontrast T1 area, postkontrast T1
variance ve postkontrast T1 kurtosis degerleri arasinda an-
lamli farklilik saptand: ( sirastyla p=0,036;0,010; <0,001).
Malign hastalarda postkontrast T1 area, postkontrast T1

variance ortanca degeri benign hastalardan daha yiiksek-
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Tablo 5: T2A yagli hilus 6zellikleri ile patolojik alt gruplarin karsilagtirilmas:

Benign Malign P
n(%) n(%)
T2 yagl hilus varlig:
Var 24(57,1) 32(33)
Yok 18(42,9) 65(67) 008
Makrometastaz Mikrometastaz
n(%) n(%)
T2 yagl hilus varlig
Var 21(26,3) 11(64,7)
Yok 59(73,8) 6(35,3) 0.002
Tablo 6: MRG ozellikleri ve MR TA 6l¢iimlerinin patolojik taniya gore karsilastiriimasi
Benign Malign p
Ortanca(min-max) Ortanca(min-max)
Tr/AP cap orani 1,49(1-2,76) 1,4(1-2,75) 0,434
Prekontrast T1A 129,63(22,65-231,72) 121,82(49,85-272,88) 0,117
Postkontrast T1A 211,46(24,98-365,71) 201,16(75,32-450) 0,106
T2A
area 109,5(18-1555) 148(38-1142) 0,006
mean 13,02(1,19-135,2) 14,19(1,03-897,12) 0,681
variance 23,4(1,41-92,44) 40,13(1,08-99,96) 0,072
skewness 0,46(-11-15) 0,73(-13-25) 0,029
kurtosis -0,14(-12-37) 0,07(-14-73) 0,201
sum entropi 12,88(0,91-17,25) 13,56(0,81-16,44) 0,945
entropi 19,03(1,47-173,07) 19,2(1,42-24,01) 0,951
ADC
area 50,50(26-185) 62(11-224) 0,027
mean 13,87(1,39-161) 15,18(1,23-201) 0,582
variance 41,58(2,13-7574,01) 40,74(1,06-9333,4) 0,880
skewness 0,04(-11,55-0,59) -0,12(-13,26-15,13) 0,047
kurtosis -12,32(-133,58-24,58) 10,45(-766-16,91) 0,005
sum entropi 14,09(1,18-137,25) 14,19(0,7-176,95) 0,973
entropi 17,96(13,19-169,36) 18,14(0,83-180,61) 0,980
Postkontrast T1A
area 183,50(74-1051) 254(47-1052) 0,036
mean 12,85(1,11-104,44) 13,26(1,09-169,86) 0,183
variance 27,89(1,78-558) 18,68(1,24-1021,25) 0,010
skewness -0,33(-0,9-0,4) 0,35(-15,77-0,85) 0,330
kurtosis -0,8(-101,7-0,4) -0,37(-13,25-39,82) <0,001
sum entropi 16,54(1,55-161,97) 16,27(1,54-18,74) 0,417
entropi 22,91(2,13-27,22) 23,01(2,13-233,41) 0,670
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Tablo 7: MR tekstiir analizi 6lgtimlerinin ve MR 6zelliklerinin makro-mikro metastaz durumuna gore karsilagtirilmasi

Mikrometastaz Makrometastaz P

Ortanca(min-max) Ortanca(min-max)
Tr AP cap orani 1,6(1,15-2,75) 1,37(1-2,64) 0,178
Prekontrast T1A 149,43(73,82-272,88) 120,9(49,85-211,54) 0,048
T2A
area 80(38-154) 171(67-1142) <0,001
skewness 0,21(-26,86) 0,85(-26,01) 0,000
kurtosis -0,73(-40,06) 0,17(-88,72) 0,002
ADC
area 37(20-87) 75,5(11-224) <0,001
mean 16,3(7,2-201) 14,32(1,23-190,5) 0,014
kurtosis -12,99(-17,62) -0,98(-782,91) 0,015
sumentropi 12,9(0,7-15,48) 14,28(0,75-176,95) 0,002
entropi 16,26(0,83-18,88) 18,57(0,87-180,61) 0,001
Postkontrast T1A
area 126(47-394) 283,5(77-152) <0,001
kurtosis -0,89(-13,39) -0,12(-52,02) 0,001
Tablo 8: Lezyonlarin benign-malign ayriminda kullanilabilecek prediktif parametrelerin ROC egrisi verileri
Parametreler AUC (%95 Cl) P Kesim degeri Sensitivite Spesifisite
T2A area 0,647 (0,553-0,741) 0,006 124,5 %60,8 %61,9
T2A skewness 0,617 (0,519-0,715) 0,029 0,55 %60,8 %57,1
ADC area 0,618 (0,523-0,714) 0,027 50,5 %61,9 %50
ADC skewness 0,607 (0,512-0,701) 0,047 0,03 %63,9 %54,8
ADC kurtosis 0,652 (0,555-0,748) 0,005 -12 %62,9 %61,9
Postkontrast T1A area 0,612 (0,516-0,709) 0,036 199 %59,8 %54,8
Postkontrast T1A variance 0,637 (0,540-0,735) 0,010 24,17 %61,9 %61,9
Postkontrast T1A kurtosis 0,702 (0,611-0,793) <0,001 -0,58 %66 %64,3
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ken, benign hastalarda postkontrast T1 kurtosis ortanca

degerleri malign hastalardan daha yiiksekti (Tablo 6).

Makrometastaz ve mikrometastaz olan malign lenf nodlar1
arasinda T2A yagli hilus varlig1 agisindan istatistiksel ola-
rak anlaml farklilik vardi (p=0,002). Mikrometastaz olan
lenf nodlarinda T2A yagl hilus varlig1 %64,7 iken makro-
metastaz olan lenf nodlarinda %26,3’tii (Tablo 5). Malign
grupta yer alan olgularin mikrometastaz ve makrome-
tastaz durumunu ayirt etmede anlamli olan MR 6zellik-
leri prekontrast T1 agirlikli goriintiilerde ortalama sinyal
intensitesi (p=0,048), MR tekstiir parametrelerinden T2
agirlikli gortintiilerde Area,Skewness, Kurtosis; difiiz-
yon agirlikli goriintillerde ADC sekanslarda Area, Mean,
Kurtosis, Sumentropi, Entropi; postkontrast T1 agirlikli
goruntiilerde Area ve Kurtosis degerleri oldugu gorilda
(p:<0,001-0,015) (Tablo 7).

MR tekstiir analiz parametrelerinden T2 area, T2 skew-
ness, ADC area, ADC skewness, ADC kurtosis, DCE area,
DCE variance ve DCE kurtosis degerlerinin benign ve
malign lenf nodlarimin ayirimi agisindan prediktif tani-
sal degerini belirlemek i¢in ROC analizi yapildi. Yapilan
analiz sonuglarina iligkin egri altinda kalan alan (AUC),

sensitivite, spesifite ve kesim degerleri Tablo 8de belirtildi.

TARTISMA
ALN metastazi, meme kanseri olan hastalarda prognozu
etkileyen ana faktorlerden birisi olmakla birlikte, saptan-
mas1 hasta yonetimi, tedavisi agisindan 6nem tasimakta-
dir. Calismamizdaki olgularin patoloji sonuglar: incelen-
diginde olgularin 3’te 2’sinden fazlasinin (%69.8) malign
oldugu goriildii. Ha ve arkadaslarinin meme MRGde ak-
siller lenf bezine yonelik tanisal performansr aragtirdiklar:
calismada 487 hasta calismaya dahil edilmis ve bu hastala-
rin histopatolojik degerlendirme sonuglar1 %14’ (n=68)
malign, %86’s1 (n=419) benign seklinde sonuglanmistir.26
Zaiton ve arkadaglarinin yeni teshis edilen meme CAda
aksiller lenf bezlerini tahmin etmede diffiizyon agirlikli

MRG’nin tanisal performansini aragtirdiklar1 ¢alismada,

caligmaya dahil edilen 208 lenf nodunun histopatolojik
degerlendirme sonuglar1 %60,5 (n=126 malign), %39,5
(n=82) benign olarak sonuglanmistir.”” Meme radyolojisi
ve girisimsel radyoloji boliimiimiizde meme CA kuskusu
olup sadece aksillada asimetrik korteks kalinligs, kisa ¢ap
artimi, yagh hilus secilememesi gibi metastaz agisindan
kusku tastyan lenf bezlerine ITAB-KIB yapilmus, tipik re-
aktif goriiniimde olan lenf bezlerine ise biyopsi islemi ya-
pilmamustir. Buna bagli olarak aksiller lenf bezi biyopsisi
olan hastalar ¢aliyma grubumuzu olusturdugundan, aksil-
ler metastaz saptanmayan hasta sayisinin literatiire gore

disiik oldugu diisiiniilmustiir.

Caligmamizda, T2A gorintiilede yagh hilus varligi agisin-
dan yapilan degerlendirmede benign ve malign gruplar
arasinda anlaml farkliik saptandi (%57,1-%33). Zaiton
ve arkadaslarinin yaptig1 calismada da ¢aligmamiza benzer
oranlar elde edilmistir.*® Arslan ve arkadaslarinin yaptig
calismada metastatik lenf bezlerinin % 40’1nda yagl hilus
goriilirken, tiim reaktif lenf bezlerinde yagl hilusun segi-
lebildigi bildirilmistir.”® Mortellaro ve arkadaglar1 T2 STIR
goriintiiler tizerinden yaptiklar1 ¢alismada yagls hilus kay-
b1 ile metastatik lenf bezleri arasinda anlamli bir iliski ol-
dugu sonucuna varmis ve ¢alismalarimin bu iliski ile ilgili

ilk rapor olduklarin: bildirmislerdir.??

Benign-malign grup arasinda MRG TA ozelliklerinden;
skewness, ADC area ve kurtosis, postkontrast T1A area,
variance ve kurtosis degerlerinde anlanmli T2A area ve
farklilik saptandi. Fusco ve arkadaslarinin yag baskili post-
kontrast T1 agirlikli sekanslarda metastatik ve metastatik
olmayan aksiller lenf bezlerinin morfolojik 6zelliklerini
degerlendirdikleri Circularity,Compactness, Irregularity,
Diameter, Rectangularity, Radial length, Volume, Smo-
othness, Curvature, Roughness, Sphericity, Eccentricity,
Surface, Spiculation, Convexity, Entropy, Elongation pa-
rametrelerini iceren radiomics ¢alismasinda Circularity
disindaki tiim parametrelerin medyani, iki grup arasin-
da istatistiksel olarak anlamli farkliik gosterdigi bildi-

rilmistir. Calismada her bir parametre i¢in ROC egrileri
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olusturularak parametrelerin cut-off degerleri belirtilmis
ve metastatik lenf diigiimleri ve metastatik olmayan lenf
diigtimleri arasindaki en iyi ayrimi saglayan morfolojik
parametrelerin Compactness, Curvature, Radial length,
Roughness, Smoothness, ve Spiculation oldugu bildiril-
mistir.9 Tanimlanan parametreler bizim ¢alismamizda
da anlamli sonuglanan Area, Skewness, Kurtosis, Entropy
parametreleri ile benzerlik gostermektedir (Tablo 6). Sc-
hacht ve arkadaglarinin kontrastli T1 agirlikli sekanslarda
metastatik ve benign ALN’leri ayirt etmek i¢in otomatik
olarak ¢izilen ROTye dayali radiomic ¢alismasinda an-
lamli bulunan morfolojik parametreler Radyal gradient
varyansl, Sphericity/Circularity; tekstiir parametreleri ise
Correlation, Difference in variance, Energy olarak bildi-
rilmistir. Bu analize dayali olarak metastatik lenf bezle-
rinin radyal gradyan histograminda artan varyans, artan
dairesellik, azalmis enerji (daha az homojen gériiniim),
varyansta azalmis fark, artan korelasyon parametrelerine
sahip olma olasiliginin daha ytiksek oldugu belirtilmigtir.*®
Tanimlanan parametreler bizim ¢aliymamizda da anlamli
sonuclanan Skewness, Kurtosis, Variance parametreleri ile

benzerlik gostermektedir (Tablo 6).

Metastazlar, makrometastazlar (>2 mm), mikrometastaz-
lar (0.2-2 mm) ve izole edilmis tiimor hiicre kiimeleri (bir
boliimde <0.2 mm veya <200 kanser hiicresi) olarak sinif-
landirilir. Bu kiictik metastatik birikintilerin klinik 6ne-
mi belirsizligini korumaktadir. Artan nodal yiikiin orantili
olarak hasta sagkalimini azaltmasi nedeniyle erken invaziv
meme kanserinde nodal metastazin en iyi nasil yonetilece-
gine dair sorular giindeme gelmistir.*' Malign grupta yer
alan olgularda; makrometastaz ve mikrometastaz duru-
munu ayirt etmede subgruplar arasinda MRG 6zelliklerin-
den T2A yagl hilus varlii, prekontrast T1A ortalama sin-
yal intensitelerinde; MRG TA ozelliklerinden; T2A area,
skewness, kurtosis, ADC area, mean, kurtosis, sumentro-
pi, entropi, postkontrast T1A area ve kurtosis degerlerinde
anlaml farklilhk saptandi. Meme kanseri tanisi olan has-
talarda mikrometastazlarin prognostik énemine yonelik

tartigmalar zithiklar icermekte olup hala tartigmalidir. Mil-

lis ve arkadaslar1 yaptiklar: caliymada mikrometastazlarin
prognostik 6nemi olmadigini sdylemektedirler.”> Reed ve
arkadaslarinin genis hasta saysi ile sentinel lenf nodu ta-
ramast yaptiklari caligmada, uzak niiks oranlarini sentinel
lenf nodu negatif olan grupta %6, mikrometastaz saptanan
grupta %14, sentinel lenf nodu pozitif olan grupta %21
olarak saptamis ve sentinel lenf nodunda mikrometastaz
saptanan hastalarda aksiller lenf nodu diseksiyonu ve daha
agresiv adjuvan terapi uygulanabilecegini bildirmislerdir.*®
Radyolojik goruintilleme yontemleri ile mikrometastazla-
rin saptanabilmesi SLNB gerekliligini ve buna bagl orta-
ya ¢ikabilecek yan etkileri azaltabilmesi nedeniyle biyiik
6nem tagimaktadir. Mikrometastaz diizeyindeki nodal ya-
yilimlarin radyolojik olarak ve standart hematoksilen-eo-
zin boyal1 preparatlarda histomorfolojik olarak taninmasi
oldukg¢a sinirli iken biz ¢alismamizda noninvaziv, pratik
bir yontem olarak dinamik meme MR o6zellikleri ve MRG
TA Ozellikleri parametrelerinin taniya faydali oldugunu
bulduk.

Caligmamizin bazi sinirhiliklar1 vardir. Calisma retros-
pektif olarak gerceklesmistir, calismanin retrospektif ka-
rakterine bagl olarak biyopsi yapilan lenf nodu ile MRda
patolojik olarak goriintiilenen lenf nodunu eslestirmede
bazi olgularda belirsizlikler mevcuttu. Bu sorunu, biyop-
si isleminde en biiyiik ¢apa sahip malign goriintimlii lenf
nodundan islemin yapildigini teyid edip, MRGde de en
biiyiik ¢apli malign goriiniimlii lenf nodundan ol¢timler
yaparak giderdik. Diger bir smnirlama, kii¢iik lezyonlarin
diisiik voksel sayilar1 nedeniyle tekstiir analizinin giiveni-
lirliginin azalmasidir. Piksel sayilar1 ve intensite farklarinin
daha az olmasi lezyon igi heterojenitenin hesaplanmasin-
da yanlisliklara neden olabilmektedir. Calismada ROI'nin
manuel olarak ¢izilmesi ve bunun bir sonucu olarak ortaya

¢ikan subjektiflik 6nemli diger bir kisitliliktir.

SONUC
Manyetik Rezonans goriintilleme bazli tekstiir analizi gi-
derek artan siklikta kullanilan bir uygulama olmasina

ragmen literatiirde aksiller lenf bezine yonelik MR teks-
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tiir analizini arastiran yeterli ¢aliyma yoktur. Noninvaziv
ve tekrarlanabilir bir yontem olan MRG TA, metastatik
ALN’leri preoperatif déonemde karakterize etmede diger

MRG yontemlerine katki saglamaktadir.

Etik kurul onay1
Calisma SBU Tip Fakiiltesi Dekanligi tarafindan
28.05.2020 tarihli, 48865165-302 sayili, 2 (iki) hakem
degerlendirmesiyle ve SBU izmir Bozyaka EAH Klinik
Aragtirmalar Etik Kurulu tarafindan 21.10.2020 tarihli,

09 say1il1 karar1 ile onay alinarak hazirlanmistir.
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0z

Amag  Sistemik Inflamasyon indeksi (SII) ve trombosit albiimin orani (PAR) inflamasyonu degerlendirmek igin éne siiriilen yeni biyobelirteglerdir. Calismamizda Ankilozan
Spondilit (AS) hastalarinda hastalik aktivitesi ile SII ve PAR arasindaki iliskiyi incelemeyi amagladik.

Yontemve  ASli 79 hasta ile 79 saglikli kontrol retrospektif olarak degerlendirildi. Katihmcilarin demografik, klinik ve laboratuvar verileri poliklinik verileri incelenerek hastane bilgi
Geregler  sistemi iizerinden kayt edildi. AS grubunda hastalik aktivite durumu Bath Ankilozan Spondilit Hastalik Aktivite Indeksi (BASDAI) skoru hesaplanarak tayin edildi. BAS-
DAI skoru >4 olanlar aktif hasta olarak kabul edildi. Aktif hastalig1 olan AS hastalar1 ile remisyonda olan hastalar SII ve PAR agisindan kargilastirildi.

Bulgular  AS grubunun yas ortalamasi 42,53+6,60, saglikli grubun 41,37+10,86 yildi (p=0,460). AS grubunda 49 (%62,0), saghkli grupta 35 (44,3) katihmcr erkekti (p=0,026). AS
grubunda saghkli gruba gore SII, PAR ve C-reaktif protein albiimin oran1 (CAR) degerlerinin istatistiksel olarak anlamli oranda daha yiiksek oldugu tespit edildi (sirastyla
p<0.001, p=0,037, p=0,046). AS hastalarinin sikayet siiresi ortanca 156,0 [130,0], tanu siiresi 96,0 [85,0] aydi. BASDAI skoruna gore 42 (%54,5) hasta aktif, 35 (%45,5) hasta
remisyon dénemindeydi. CRP ve CAR degerleri aktif donemde olan hastalarda remisyonda olanlara gore istatistiksel olarak anlamli oranda daha yiiksek tespit edilirken
(sirastyla p=0,035, p=0,038); SII ve PAR diizeyleri arasinda anlaml fark saptanamadi (p>0.05).

Sonug  AS hastalarinda saglikl kontroller ile karsilastirildiginda SIT ve PAR degerlerinin artmug oldugu tespit edilirken, beklenenin aksine hastalik aktivitesi ile SIT ve PAR degerleri
arasinda herhangi bir iliski tespit edilemedi.

Anahtar

Kelimel Ankilozan Spondilit; sistemik inflamasyon indeksi; trombosit albiimin orani; C-reaktif protein albiimin orani
elimeler

Abstract

Introduction  Systemic Inflammation index (SII) and platelet albumin ratio (PAR) are new biomarkers proposed to evaluate inflammation. In our study, we aimed to examine the relationship
between disease actvity and SII and PAR in patients with Ankylosing Spondylitis (AS).

Materials 79 patients with AS and 79 healthy controls were evaluated retrospectively. Demographic, clinical and laboratory data of the participants were recorded through the hospital
and Methods  information system by examining the outpatient clinic data. Disease activity status in the AS group was determined by calculating the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) score. Those with a BASDAI score of >4 were considered active patients. AS patients with active disease and patients in remission were compared in

terms of SII and PAR.

Results  The mean age of the AS group was 42.53+6.60, and the healthy group was 41.37+10.86 years (p=0.460). 49 (62.0%) participants in the AS group and 35 (44.3) participants
in the healthy group were male (p=0.026). SII, PAR and C-reactive protein albumin ratio (CAR) values were found to be statistically significantly higher in the AS group
compared to the healthy group (p<0.001, p=0.037, p=0.046, respectively). The median duration of complaints of AS patients was 156.0 [130.0], and the duration of diagnosis
was 96.0 [85.0] months. According to the BASDAI score, 42 (54.5%) patients were active and 35 (45.5%) patients were in remission. While CRP and CAR values were found
to be statistically significantly higher in patients in active period than in patients in remission (p=0.035, p=0.038, respectively); there was no significant difference between SIT
and PAR levels (p>0.05).

Conclusion  SII and PAR values were found to be increased in AS patients when compared to healthy controls. Contrary to expectations, no relationship was found between disease activity
and SII and PAR values.

Keywords — Ankylosing Spondylitis; systemic inflammation index; platelet albumin ratio; C-reactive protein albumin ratio
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GIiRiS
Ankilozan Spondilit (AS) esas olarak aksiyel iskelet ve
sakroiliak eklemi tutan, etiyolojisi bilinmeyen ve prog-
resif seyreden kronik inflamatuar bir hastaliktir. Farkli
iilkelerde prevalansi %0,32 ila %1,4 arasinda degisirken,
Turkiyede %0,49dur."? Progresif seyreden hastalarda ek-
lem fiizyonu ile birlikte islev bozuklugu meydana gelirken
erken teshis ve uygun tedavi ile yiiksek oranlarda klinik
remisyon elde edilebilir. Etiyolojisi halen daha belirsiz ol-
masina ragmen inflamasyonun hastaligin patogenezinde
ve progresyonunda onemli rolii oldugu bilinmektedir.?
Hastalik aktivitesini tespit etmek, prognoz tahmini yap-
mak ve tedavi yanitini degerlendirmek igin inflamasyon
derecesini diizenli araliklarla takip etmek gerekir. Bunun
i¢in belirlenmis standart bir laboratuvar yontemi yoktur.
Giiniimiizde sedimentasyon (ESR) ve c-reaktif protein
(CRP) giivenilir ve maliyet etkin olmalar1 nedeniyle, yay-
g olarak kullanilan inflamatuar belirteglerdir. Sensitivite
ve spesifitelerinin diisiik olmasi ve kisa siireli inflamatuar
aktiviteyi yansitmalar1 bu testlerin dezavantajlari arasin-
da yer alir.*® Ayrica aktif hastalig1 olan hastalarin ancak
%70’inde bu belirteglerin arttigr bildirilmistir.® ASAS/
EULAR 2022 tedavi onerileri kilavuzunda aksiyel spon-
diloartritler i¢in hastalik aktivitesini degerlendirmede en
uygun yéntemin Ankilozan Spondilit Hastalik Aktivite In-
deksinin (ASDAS) oldugu belirtilmistir.” Bath Ankilozan
Spondilit Hastalik Aktivite Indeksi (BASDAI) de pratikte
en sik kullanilan, gegerliligi ve glivenirliligi kanitlanms
diger bir yontemdir.?® Fakat ikisi de uygulamasi zor ve kar-
masik olan subjektif yontemlerdir. Manyetik rezonans go-
riintiilemesinin hastalik progresyonu agisindan 6ngoriicii
islevine ragmen, takipte sinirli yeri mevcuttur. Bu nedenle
hastalik aktivitesini daha iyi yansitan, sensitivitesi ve spe-
sitifitesi daha yiiksek yeni biyobelirteglerin belirlenmesi

onemli hale gelmistir.

Son zamanlarda yapilan caligmalarda, basit, kolay ula-
silabilir ve disiik maliyetli olmalar1 nedeniyle, tam kan
sayim1 parametreleri bir¢ok inflamatuar hastalikta yararl

biyobelirtecler olarak tanimlanmislardir. N6trofil-lenfosit

orani (NLR) ve trombosit-lenfosit oran1 (PLR) literatiir-
de ASde en sik bildirilen parametrelerdir.”'® Son yapilan
caligmalarda CRP-albiimin orani (CAR) da inflamasyonu
degerlendirmek icin ortaya atilmis ve AS’li hastalarda has-
talik aktivitesini tahmin etmede kullanilmigtir."’ Bununla
birlikte, bu biyobelirteclerle hastalik aktivitesi arasindaki
iligkiyle alakali celigkili sonuglar elde edilmis, bu paramet-
relerin referanslar1 ve yorumlanmasi konusunda da fikir

birligine varilamamigtir.” !

Inflamasyon trombositler i¢in énemli bir stimiilandur.
Trombositlerin hemostaz ve trombozdaki rolleri diginda
inflamasyondaki rolleri de son yillarda artan ilgi odag:
haline gelmistir.'* Caligmalarda AS hastalarinda aktif do6-
nemde trombosit sayisinda artis oldugu, tedavi ile birlikte
remisyon déneminde trombosit sayisinin azaldigi goste-
rilmistir."”® Trombosit parametresini iceren sistemik infla-
masyon indeksinin (SII) (trombosit sayist x notrofil sayisi/
lenfosit sayis1) ve trombosit albumin oranmin (PAR) on-
kolojik hastalarda prognoz tayininde kullanilabilecegi bil-
dirilmigtir."*"® Biz de ¢aliymamizda AS hastalarinda hasta-
lik aktivitesi ile SII ve PAR arasindaki iligkiyi incelemeyi
amagladik.

GEREC ve YONTEMLER
Sakarya Universitesi Egitim ve Aragtirma Hastanesi Ro-
matoloji Poliklinigime 01.09.2022-01.01.2023 tarihleri
arasinda kontrole gelen, Modifiye New York kriterleri esas
alinarak tani koyulan, 18 yas tizeri, AS tanili 79 hasta ile
ayni tarihlerde Dahiliye poliklinigine saglik taramasi ama-
cryla bagvuran 79 saglikli kontrol ¢alismaya dahil edildi.16
Hasta grubu en az 5 yil siireyle AS nedeniyle Romatoloji
Polikliniginde takipli, sigara ve alkol kullanmayan, AS di-
sinda bilinen kronik hastalig1 olmayan hastalardan olusu-
yordu. Saglikli grup benzer demografik 6zelliklere sahip
katilmcilardan olusuyordu. Bilinen sigara, alkol kullani-
mu1 ve ek kronik hastali1 olan, AS nedeniyle takip siiresi
5 yildan kisa olan, son 3 ay icerisinde aktif enfeksiyon ge-
¢iren hastalar ¢aligma dis1 birakildi. Bu ¢alisma Helsinki
Deklorasyonu’na uygun olarak yapildi. Bu ¢aligmada yer
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alan tiim uygulamalar, Sakarya Universitesi Yerel Etik
Kurulu tarafindan 23.03.3023 tarihinde onayland: (Etik
kurul no: E-71522473-050.01.04-233231-97). Calismanin
retrospektif olmasi nedeniyle bilgilendirilmis onam formu

alinmadi.

Demografik ve Laboratuvar Verileri
Katilimcilarin yas, cinsiyet, AS siiresi, ilag kullanimi gibi
demografik, klinik ve laboratuvar (albiimin, CRP, ESR,
hemogram parametreleri ve Insan Lokosit Antijen-B27
(HLA-B27)) verileri poliklinik dosyalar1 incelenerek has-
tane bilgi sistemi tizerinden retrospektif olarak kayit edil-
di. Boy-kilo él¢iimii poliklinik kayitlarindan elde edildi ve
viicut kitle indeksi (VKI) (kg/m2) hesaplandi.

Hastalik Aktivite Indeksi
Calismamiz retrospektif olarak tasarlandig: i¢in hastalik
aktivitesinin degerlendirilmesinde mevcut veriler dahi-
linde ASDAS yerine gegerliligi ve giivenirligi kanitlanmis
Bath Ankilozan Spondilit Fonksiyonel Indeksi (BASFI) ve
BASDAI skorlar1 kullanildi.*'” BASFI fonksiyonel duru-
mu degerlendirmek i¢in gelistirilmis 8 sorudan ve giinlitk
islerle bas edebilmeyi degerlendiren 2 sorudan olusuyor-
du."” Her bir soru i¢in 0-10 arasi puan kullanilarak toplam
alinan skorun 10’a boliinmesiyle sonug skoru elde edildi.
BASDALI skoru yorgunluk, spinal agri, periferik artrit, en-
tezit, sabah tutuklugunun siddeti ve sabah tutuklugunun
stiresini iceren 6 parametreden olusuyordu. Hastalarin ya-
nitlar1 dogrultusunda her bir parametreye 0-10 arast puan
verildi, yiiksek puan hastaligin ciddiyeti gosteriyordu.
BASDAI skoru >4 olanlar aktif hasta olarak kabul edildi.®
Aktif hastalig1 olan AS hastalari ile remisyonda olan has-
talar demografik veriler, hemogram parametreleri, SII ve

PAR agisindan kargilastirildi.

Istatistiksel Analiz
Caligma verileri SPSS 29,0 paket programinda analiz edil-
di. Analizlerde tanimlayici dlgiitlerden siklik, yiizde, or-
talama, standart sapma, ortanca ve ¢eyrekler arasi aralik

kullanildi. Normal dagilim gosteren stirekli degiskenlerde

Student t testi kullanilirken, normal dagilim géstermeyen
stirekli verilerin degerlendirilmesinde Mann Whitney U
testi kullanildi. Ayrica kategorik verilerin karsilastirilma-
sinda Ki-kare testi kullanildi. Tim analizler sonucunda p

degerinin 0,05 altinda olmas: anlamli olarak kabul edildi.

BULGULAR

Calismaya 79 (%50.0) AS hastast ve 79 (%50.0) saglik-
It olmak tizere toplam 158 katilimci dahil edildi. AS ve
saglikli gruptaki katihmcilarin demografik, antropomet-
rik ve laboratuvar parametreleri Tablo 1de 6zetlenmistir.
AS grubunun yas ortalamasi 42,53+6,60, saghikli grubun
41,37+10,86 yild1 (p=460). AS grubunda 49 (%62,0), sag-
likli grupta 35 (44,3) katilimcr erkekti (p=0,026). Biyokim-
yasal parametreler degerlendirildiginde CRP, sedimen-
tasyon ve trombosit degerlerinin AS grubunda saglikli
gruba gore istatistiksel olarak anlamli oranda daha yiiksek
oldugu tespit edildi (sirasiyla p<0.001, p=0,003, p=0,038).
Ayrica SII, PAR ve CAR degerleri de AS grubunda saglikli
gruba gore istatistiksel olarak anlamli oranda daha yiik-
sekti (sirastyla p<0.001, p=0,037, p=0,046). iki grup ara-
sinda NLR ve PLR diizeyleri agisindan anlamli farklilik
saptanmadi (p>0.05).

AS hastalarinin sikayet siiresi ortanca 156,0 [130,0], tani
stiresi 96,0 [85,0] aydi. HLA B27 pozitifligi 20 (64,5) has-
tada mevcuttu. BASDALI skoruna gore 42 (%54,5) hasta
aktif, 35 (%45,5) hasta remisyon dénemindeydi. 2 has-
tanin BASDALI skorlar: siipheli oldugundan herhangi bir
gruba dahil edilmedi. Aktif ve remisyon déneminde olan
hastalarin demografik, antropometrik ve laboratuvar pa-
rametreleri Tablo 2'de 6zetlenmistir. Tki grup arasinda yas,
cinsiyet, hastalik siiresi ve uygulanan tedavi protokolleri
yoniinden anlamli farklilik yoktu (p>0.05). CRP ve CAR
degerleri aktif donemde olanda hastalarda istatistiksel ola-
rak anlamli oranda daha yiiksek tespit edilirken (sirasiyla
p=0,035, p=0,038); ESR, trombosit, SII ve PAR diizeyleri

agisindan anlaml fark saptanmadi (p>0.05).
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Tablo 1. AS ve saglikli gruptaki katilimcilarin demografik, antropometrik ve laboratuvar parametreleri

Saglikli grup (n=79) AS grubu (n=79) p

Yas, yil 42,5316,60 41,37+10,86 0,460*
Cinsiyet Erkek, n(%) 35 (44,3) 49 (62,0)

Kadin, n(%) 44 (55,7) 30 (38,0) 0.026'
VKI, kg/m2 25,71+3,62 26,75+4,76 0,126"
Albumin, g/dL 4,27+0,24 4,27+0,36 0,854
CRP, mg/L 0,00 [0,00] 0,00 [6,66] <0,001*
Sedimentasyon, mm/h 8,50 [11,0] 11,0 [16,0] 0,003*
Lokosit, K/uL 6,56 [2,26] 7,32£1,96 0,137%
RDW, % 15,6 [1,3] 15,6 [1,4] 0,961*
Trombosit, K/uL 248,76+55,73 267,25+£55,64 0,038"
MPYV, {l 7,58 [1,59] 7,45 [1,57] 0,549*
Notrofil, K/uL 3,48 [1,61] 4,24+1,49 0,062*
Lenfosit, K/uL 2,2 0,74] 2,29+0,73 0,519*
CAR 0,0 [0,0] 0,0 [2,28] <0,001*
NLR 1,62 [0,64] 1,77 [1,13] 0,205*
PLR 115,24+33,98 114,72 [58,65] 0,410*
PAR 58,39+13,64 63,06+14,28 0,037
Su . - . 417,67 [197,84] 493,28 [305,54] 0,046*
(Trombosit X Notrofil / Lenfosit)

“Student t test, "Ki-kare test, “Mlann Whitney U test.

Veriler ortalamazstandart sapma, n(%) ve ortanca [geyrekler arasi aralik] olarak sunulmustur.

VKI: viicut kitle indeksi; CRP: C-reaktif protein; RDW: eritrosit dagilim hacmi; MPV: ortalama trombosit hacmi; CAR: C-reaktif protein
albumin orany; NLR: nétrofil lenfosit orany; PLR: trombosit lenfosit orani; PAR: trombosit albumin orany; SII: sistemik Inflamasyon indeksi.
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Tablo 2. AS grubunda aktif ve remisyon déneminde olan hastalarin demografik, antropometrik ve laboratuvar parametreleri

BASDAI<4 (n=35) BASDAI>4 (n=42) p

Yas, y1l 39,91+11,86 42,9849,98 0,230*
Cinsiyet Erkek, n(%) 25 (71,4) 24 (57,1)

Kadn, n(%) 10 (28,6) 18 (42,9) 01941
VKI, kg/m2 25,71+4,35 27,74+4,93 0,059*
Sikayet siiresi, ay 156,0 [132,0] 168,0 [140,0] 0,381%
Hastalik siiresi, ay 107,94+56,24 96,0 [99,0] 0,892%
HLA B27 pozitifligi**, n(%) 8(66,7) 12 (63,2) 0,842+
BASDAI 2,65 [2,15] 6,50 [2,68] <0,001%
BASFI 1,20 [2,15] 4,51+2,73 <0,001*
Uygulanan tedavi protokolii
NSAID 21 (60,0) 31(73,8) 0,198"
Glukokortikoid 1(2,9) 4(9,5) 0,2507
Biyolojik DMARD 21 (60,0) 21 (50,0) 0,380"
Hedefe yonelik DMARD 0(0,0) 1(24) 0,358"
Konvasiyonel sentetik DMARD 5(14,3) 12 (28,6) 0,1327
Albumin, g/dL 4,30 [0,50] 4,26+0,26 0,877*
CRP, mg/L 0,0 [4,34] 3,44 [12,93] 0,035%
Sedimentasyon, mm/h 9,0 [7,0] 13,5 [23,0] 0,160%
Lokosit, K/uL 7,52+2,03 7,23 [1,9] 0,577*
RDW, % 15,3 [1,6] 15,7 [1,27] 0,155
Trombosit, K/uL 256,71+£53,88 273,93+56,65 0,177
MPYV, fl 7,53 [2,06] 7,49£1,04 0,290*
Nétrofil, K/uL 4,31+1,59 4,23+1,41 0,823
Lenfosit, K/uL 2,38+0,64 2,26+0,80 0,444
CAR 0,0 [1,03] 0,79 [3,08] 0,038
NLR 1,89+0,75 1,72 [1,10] 0,638¢
PLR 106,62 [49,85] 117,75 [62,60] 0,133+
PAR 60,23+12,46 64,84+15,46 0,076
SII
(Trombosit X Notrofil / Len- 485,02+212,93 449,46 [297,44] 0,379*
fosit)

*Student t test, TKi-kare test, tMann Whitney U test.

Veriler ortalama+standart sapma, n(%) ve ortanca [geyrekler arasi aralik] olarak sunulmustur.

**Bazi veriler eksiktir.

VKI: viicut kitle indeksi; HLA-B27: Insan Lékosit Antijeni-B27; BASDAL Bath Ankilozan Spondilit Hastalik Aktivite Indeksi; BASFI: Bath
Ankilozan Spondilit Fonksiyonel Indeksi; NSAID: non-steroidal antiinflamatuar ilaglar; DMARD: hastalik modifiye eden anti-romatizmal
ilaglar; CRP: C-reaktif protein; RDW: eritrosit dagilim hacmi; MPV: ortalama trombosit hacmi; CAR: C-reaktif protein albumin oran;
NLR: nétrofil lenfosit orani; PLR: trombosit lenfosit orani; PAR: trombosit albumin orani; SII: sistemik Inflamasyon indeksi.
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TARTISMA
AS, etiyolojisi halen daha belirsiz olmasina ragmen, pa-
togenez ve progresyonunda inflamasyonun onemli roli
oldugu bilinen, kronik otoimmun bir hastaliktir.’® AS’li
hastalarda mortalite oranlar1 normal popiilasyona gore
daha fazladir ve hastalar tedavi edilmedikleri takdirde
eklem fiizyonu ile birlikte ciddi islev bozuklugu meydana
gelir.”” Erken teshis ve uygun tedavi ile yiiksek oranlarda
klinik remisyon elde edilebileceginden, hasta yonetiminde
hastalik aktivitesi ile birlikte inflamatuar yanitin diizenli
araliklarla degerlendirilmesi 6nerilir. Hastalik aktivitesi-
ni belirlemek igin en yaygin kullanilan yontem BASDAI
skorudur.® Hasta beyanina dayandig1 icin uygulamas: zor,
zaman alic1 ve subjektif bir yontemdir. Bu nedenle hastalik
aktivitesini degerlendirmek i¢in objektif yontemlerin be-
lirlenmesine ihtiyag duyulmustur. SII ve PAR rutinde ko-
lay ulagilabilen, disiik maliyetli inflamatuar indeks tiirle-
ridir. Caligmamizda AS’li hastalarda saglikli bireylere gore
SIT ve PAR diizeylerinin arttig1, fakat aktif hastalig1 olan
grupla remisyonda olan grup arasinda bu iki parametre

acisindan anlamli fark olmadig: tespit edilmistir.

SITilk olarak Hu ve ark. tarafindan gelistirilmis ve maligni-
te hastalarinin dahil edildigi bir ¢ok ¢caligmada kanser niik-
sli veya metastazini tahmin etmedeki prognostik 6nemi
kanitlanmustir.!*?° SII seviyesindeki artisin baglica nedeni
inflamatuar bir hadiseye kars: gelisen yanit sonucu olusan
trombositoz, nétrofil artis1 ve lenfopenidir. Son zaman-
larda otoimmun hastaliklarla ilgili yapilan ¢alismalarda;
Behget ve Romatoid Artrit (RA) gibi hastaliklarda hastalik
aktivitesini degerlendirmek i¢in veya Anti-nétrofil sitop-
lazmik antikor iliskili vaskiilitlerde kotii prognoz gosterge-
si olarak kullanilabilecegi gosterilmistir.*>* Calimamiz-
dan 6nce AS’li hastalarda hastalik aktivitesi ile SII diizeyi
arasindaki iliskinin incelendigi, bildigimiz kadariyla ilk ve
tek ¢alisma 2021 yilinda yaymlanmistir.* AS’li hastalarda
sagliklilara gore ve hastalig1 aktif olanlarda remisyonda
olanlara gore SII degerinin daha yiiksek oldugu tespit edil-
mis, SIPnin AS hastalarinda hastalik aktivitesini izlemek

i¢in yeni bir biyobelirte¢ olabilecegi vurgulanmistir.* Ca-

lismamizda bu ¢alismaya benzer sekilde AS’li hastalarda
saglikli bireylere gore SII degeri istatistiksel olarak anlamli
oranda daha yiiksek oldugu tespit edilirken, aktif hastali-
g1 olan grupla remisyonda olan grup arasinda beklenenin
aksine anlamli fark bulunamamustir (sirasiyla p=0,046,
p=0,379). Ayrica sistemik inflamasyonun giiglii gosterge-
leri olan 3 ana parametreyi (lenfosit, notrofil, trombosit)
birden igerdigi i¢in SI'nin NLR ve PLR oranlarina gore
inflamatuar kapasiteyi daha kapsamli bir sekilde yansittig
distiniilmektedir.?® Calismamizda da bunu destekleyecek
sekilde AS’li hastalarda sagliklilara gore SIT degeri yiiksek
tespit edilirken (p=0,046), NLR ve PLR diizeylerine bakil-
diginda iki grup arasinda anlamli fark saptanamamistir
(p>0.05).

Trombosit sayisi inflamatuar yaniti yansitan kritik bir
gostergedir.”® AS hastalarinda trombosit sayisinin klinik
onemini aragtiran ¢ok sayida caligma yapilmus, tutarli bir
sonug elde edilememistir. Son olarak Qian ve ark. yaptig
caligmada AS hastalarinda inflamasyon siddetini ve an-
ti-TNF-a tedavisine yanit1 belirlemede trombosit sayisinin
bir biyobelirte¢ olarak kullanilabilecegi vurgulanmistir.®®
Albiiminin de negatif akut faz reaktan: oldugu dusiini-
lirse PAR degerinin inflamatuar hastaliklarda artmasi
beklenir. Buna binaen 2022 yilinda yayinlanmis bir ¢alis-
mada AS hastalarinda PAR ile BASDAI arasinda pozitif
korelasyon oldugu tespit edilirken, Psériyatik artritli has-
talarda hastalik aktivitesi ile PAR arasinda analamli iligki
tespit edilememistir.?” Caligmamizda da trombosit ve PAR
degerlerinin AS grubunda saglikli gruba gore istatistiksel
olarak anlamli oranda daha yiiksek olduklar: tespit edilir-
ken (sirasiyla p=0,038, p=0,037), aktif hastalig1 olan grupla
remisyonda olan grup arasinda iki parametre agisindan da

anlamli fark bulunamamustir (p>0.05).

CAR degeri RA gibi hastaliklarda hastalik aktivitesini
belirlemek icin yeni bir gosterge olarak ortaya ¢cikmis ve
izole CRP’ye kiyasla inflamasyon seviyesini daha dogru
yansittig vurgulanmistir.”®* AS hastalarinda CAR dege-
ri ile ilgili yapilan ¢aligmalar sonucunda CAR ile BASDAI
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skoru arasinda anlamli bir korelasyon oldugu ve CAR1n
AS hastalarinda hastalik aktivite tayininde kullanilabile-
cegi tespit edilmistir.**** Zhong ve ark. tarafindan yapilan
calismada da aktif hasta grubunu belirlemede en iyi infla-
matuar belirteglerden birinin CAR oldugu bulunmustur."!
Calismamizda da CAR’1n hem AS’li hastalarda kontrollere
gore hem de aktif hastalig1 olanlarda remisyonda olanlara
gore istatistiksel olarak anlamli oranda daha yiiksek oldu-

gu goriilmiistiir (sirastyla p<0,001, p=0,038).

Calismamizin bazi sinirlamalart mevcuttu. Tek merkezli
bir ¢alisma olmasi, AS hasta sayisinin nispeten az olmasi,
hastalik aktivitesini degerlendirmek i¢in kullanilan diger
onemli skorlarin (ASDAS, ASDAS- CRP ve ASDAS-ESR
gibi) calismaya dahil edilmemesi ve korelasyon analizleri-
nin yapilamamasi baslica sinirlamalar arasindaydi. Ayrica
tedavinin SII ve PAR degerlerine etkisi degerlendirileme-
di. Inflamatuar yanit1 etkileyebilecek komorbiditesi ve has-
talig1 erken asamasinda olan hastalarin diglanmis olmasi

ise calismamizin giigli yonleriydi.

Sonug olarak bu ¢aligmada AS hastalarinda saglikli kont-
roller ile karsilastirildiginda SIT ve PAR degerlerinin art-
mus oldugu tespit edilirken, beklenenin aksine hastalik ak-
tivitesi ile SIT ve PAR degerleri arasinda herhangi bir iligki
tespit edilemedi. ASde inflamasyonun erken tanisal be-
lirteci olarak SII ve PAR'In uygulanabilirligini belirlemek
i¢in daha biiyiik 6rneklem biiyiikliigiine sahip, prospektif

calismalara ihtiyag vardir.

367




Sakarya Tip Dergisi 2023;13(3):361-368

TOGOGLU ve Ark., Ankilozan Spondilit Hastalarinda Hastalik Aktivitesi ile Sistemik Infl

Indeksi ve Ty

bosit Albumin Orani Arasindaki liski

Kaynaklar

1. Sieper J, Poddubnyy D. Axial spondyloarthritis. The Lancet. 2017;390.10089:73-84.

10.

11.

1

N

13.

15.

. Onen E Akar S, Birlik M, Sari I, Khan MA, Gurler O, et al. Prevalence of ankylosing spondy-

litis and related spondyloarthritides in an urban area of Izmir, Turkey. The Journal of rheu-
matology. 2008;35(2):305-9.

. Zink ANGELA, Braun JURGEN, Listing JOACHIM, Wollenhaupt JURGEN. Disability

and handicap in rheumatoid arthritis and ankylosing spondylitis--results from the German
rheumatological database. German Collaborative Arthritis Centers. The Journal of Rheu-
matology. 2020;27(3):613-22.

. Colglazier CL, Sutej PG. Laboratory testing in the rheumatic diseases: a practical review.

South Med ]. 2005;98(2):185-91.

. Spoorenberg A, van der Heijde D, de Klerk E, Dougados M, De Vlam K, Mielants H, et

al. Relative value of erythrocyte sedimentation rate and C-reactive protein in assessment
of disease activity in ankylosing spondylitis. Outcome and disease activity in ankylosing
spondylitis: an international study. 2003.

. Benhamou M, Gossec L, Dougados M. Clinical relevance of C-reactive protein in ankylosing

spondylitis and evaluation of the NSAIDs/coxibs™ treatment effect on C-reactive protein.
Rheumatology. 2010;49(3):536-41.

. Ramiro S, Nikiphorou E, Sepriano A, Ortolan A, Webers C, Baraliakos X, et al. ASAS-EU-

LAR rec dations for the
of the rheumatic diseases. 2023;82(1):19-34

of axial spondyloarthritis: 2022 update. Annals

. Akkoc Y, Karatepe AG, Akar S, Kirazli Y, Akkoc N. A Turkish version of the bath ankylo-

sing spondylitis disease activity index: reliability and validity. Rheumatology international.
2005;25:280-4.

. XuS, Ma Y, Wu M, Zhang X, Yang ], Deng ], et al. Neutrophil lymphocyte ratio in patients

with ankylosing spondylitis: A systematic review and meta-analysis. Modern Rheumatology.
2020;30(1):141-8.

Al-Osami MH, Awadh NI, Khalid KB, Awadh Al Neutrophil/lymphocyte and platelet/lym-
phocyte ratios as potential markers of disease activity in patients with Ankylosing spondyli-
tis: a case-control study. Advances in Rheumatology. 2020;60.

Zhong Z, Huang Y, Liu Y, Chen ], Liu M, Huang Q, et al. Correlation between C-reactive
protein to albumin ratio and disease activity in patients with axial spondyloarthritis. Dise-
ase markers 2021;2021.

. Franco AT, Corken A, Ware ]. Platelets at the interface of thrombosis, inflammation, and

cancer. Blood, The Journal of the American Society of Hematology. 2015;126(5):582-8..
Kisacik B, Tufan A, Kalyoncu U, Karadag O, Akdogan A, Ozturk MA, et al. Mean platelet
volume (MPV) as an inflammatory marker in ankylosing spondylitis and rheumatoid arth-
ritis. Joint Bone Spine. 2008;75(3):291-4.

. Sun Y, Li W, Li A], Su H, Yue ], Yu . Increased systemic immune-inflammation index in-

dependently predicts poor survival for hormone receptor-negative, HER2-positive breast
cancer patients. Cancer management and research 2019;11:3153.

Guo M, Sun T, Zhao Z, Ming L. Preoperative platelet to albumin ratio predicts outcome of
patients with non-small-cell lung cancer. Annals of Thoracic and Cardiovascular Surgery
2021;27(2):84.

. Linden SVD, Valkenburg HA, Cats A. Evaluation of diagnostic criteria for ankylosing

spondylitis. Arthritis & Rheumatism. 1984;27(4):361-8.

17. Yanik B, Giirsel YK, Kutlay S, Ay S, Elhan AH. Adapta - tion of the Bath Ankylosing Spondy-
litis Functional Index to the Turkish population, its reliability and validity: func - tional

in AS. Clin R} I. 2005;24(1):41-7.
18. Vanaki N, Golmohammadi T, Jamshidi A, Akhtari M, Vojdanian M, Mostafaei S, et al.
Increased inflammatory responsiveness of peripheral blood mononuclear cells (PBMCs) to

in vitro NOD2 ligand stimulation in patients with ankylosing spondylitis. Immunopharma-
cology and immunotoxicology. 2018;40(5):393-400.

Shen ], Shang Q, Tam LS. Targeting infl of cardi
sease in patients with inflammatory arthritis. Translational Research. 2016;167(1):138-51.
Hu B, Yang XR, Xu Y, Sun YE, Sun C, Guo W, et al. §; infl
predicts prognosis of patients after curative resection for hepatocellular carcinoma. Clinical
Cancer Research. 2014;20(23):6212-22.

Satis S. New inflammatory marker associated with disease activity in rheumatoid arthritis:

ular di-

in the pr

20. index

2

=

the systemic immune-inflammation index. Current Health Sciences Journal. 2021;47(4):553.
22. Tanacan E, Dinger D, Erdogan FG, Gurler A. A cutoff value for the Systemic Immune-
Inflammation Index in determining activity of Behget disease. Clinical and experimental
dermatology. 2021;46(2):286-91.
Kim Y, Choi H, Jung SM, Song JJ, Park YB, Lee SW. Systemic immune-inflammation index

could estimate the cross-sectional high activity and the poor outcomes in immunosuppres-

23.

sive drug-naive patients with antineutrophil cytoplasmic antibody-associated vasculitis.
Nephrology. 2019;24(7):711-17.
24. Wu ], Yan L, Chai K. Systemic immune-inflammation index is associated with disea-
se activity in patients with ankylosing spondylitis. Journal of clinical laboratory analysis.
2021;35(9):¢23964.
25. 2Jenne CN, Kubes P. Platelets in inflammation and infection. Platelets. 2015;26(4):286-92.
26. Qian H, Chen R, Wang B, Yuan X, Chen S, Liu Y, et al. Associations of platelet count with
inflammation and response to anti-tnf-o therapy in patients with ankylosing spondylitis.
Frontiers in Pharmacology. 2020;11:559593.
Cui R, Wang YL, Tao YL, Tong Q, Chen Z, Dai SM. Platelet to albumin ratio is an in-
dependent indicator for disease activity in ankylosing spondylitis. Clinical Rheumatology.
2023;42(2):407-13.
Yang WM, Zhang WH, Ying HQ, Xu YM, Zhang ], Min QH, et al. Two new inflammatory
markers associated with disease activity score-28 in patients with rheumatoid arthritis: al-

&

27.

28.

lbumin ratio. Inter: li

bumin to fibrinogen ratio and C-reactive protein to
harmacology. 2018;62:293-8.
Akkececi NS, Cetin GY, Gogebakan H. Acipayam C. The C-reactive protein/albumin ratio

P

2

8

and complete blood count parameters as indicators of disease activity in patients with Taka-
yasu arteritis. Medical Science Monitor. 2019;25:1401-9.

Pamukcu M, Duran TI. Could C-reactive protein/Albumin Ratio be an indicator of activati-
on in Axial Spondyloarthritis. ] Coll Physicians Surg Pak. 2021;30(5):537-41.

30.

1obuli

3

=

Ugur S. C-reactive protein to albumin ratio, in to

ratio and platelet to lymp-
hocyte ratio in patients with spondyloarthritis. Turkish Journal of Health and Sport Volume.
2022;3(1):1.

368




RESEARCH ARTICLE / Aragtirma Makalesi

Splenule Frequency on Computed Tomography Scans in

Children, Presenting to the Emergency Department

Acil Servise Bagvuran ve Bilgisayarli Tomografi Cekilen Cocuk ve Ergenlerde Spleniil Siklig1

Sinan Deniz!, Mustafa Gok>?

! Department of Radiology, Ludwig Maximilian University Hospital, Munich, Germany
2 Department of Radiology, Adnan Menderes University, Aydin, Tiirkiye
3 Department of Health Sciences, University of Sydney Faculty of Medicine and Health, New South Wales, Australia

Yazisma Adresi / Correspondence:

Mustafa Gok
Aydin Adnan Menderes University, Faculty of Medicine, Department of Radiology, 09100 Aydin, Tiirkiye
T: +90 256 444 12 56 E-mail : mustafagok@yahoo.com
Gelig Tarihi / Received : 07.05.2023 Kabul Tarihi / Accepted: 10.08.2023 Cevrimigi / Online: 30.09.2023
Orcid ve Mail Adresleri

Sinan Deniz https://orcid.org/0000-0002-9887-2864, sinan.deniz@med.uni-muenchen.de
Mustafa Gok https://orcid.org/0000-0001-7021-0984, mustafagok@yahoo.com
Cite this article/Atif:

Deniz S, Gok M. Splenule Frequency on Computed Tomography Scans in Children, Presenting to the Emergency Department.
Sakarya Med ] 2023;13(3): 369-374 DOI: 10.31832/smj.1292101

Abstract

Introduction

Materials
and Methods

Results

Conclusion

Keywords

Accessory spleen, also known as “splenule’, is the presence of splenic tissue in ectopic localisations. The presence of splenule is important, especially in patients scheduled
for splenectomy, as it may cause refractory symptoms. The aim of the present study is to define the frequency of splenule(s) in children (0-17 years) who received non-
contrast and contrast enhanced computed tomography (NECT and CECT) protocols in the emergency department.

748 children (aged 0 to 17 years) who were admitted to the emergency department between May 2015 — September 2022 and had NECT and CECT abdominal scans were
included in the study. Patients whose CT protocols were incomplete and cases with traumatic splenic injury and / or cases with poor image quality and patients with a
history of splenectomy or hematologic pathology were excluded from the study (n: 100). A total of 648 patients were included in the cohort. NECT and CECT scans of
all patients were assessed; the localisation as well as the antero-posterior (AP), medio-lateral (ML) and cranio-caudal (CC) dimensions of each splenule were assessed.

A total of 648 cases with 467 males (72.1%) and 181 females (27.9%) were included in the study. Splenules were observed in 131 (20.2%) cases. More than one splenule was
were detected in 21 of these 131 cases. 159 splenules were observed in total, with a mean volume of 0,72 +0,95 ml. The most common location was found to be the splenic
hilus (n=55, 41.9%).

Our study has proved that splenules are common anatomical variants, seen at a rate of 20.2% in this age cohort. A cross-sectional imaging should be performed to
determine the presence, location, and number of the splenules before a scheduled splenectomy.

Abdomen, accessory spleen, contrast enhanced computed tomography, non-contrast enhanced computed tomography, pediatric, splenule
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Dalak dokusunun ektopik lokalizasyonda bulunmasina aksesuar dalak veya spleniil ismi verilmektedir. Cerrahi girisim planlanan hastalarda spleniil varligimin tayini 6nem
teskil etmektedir. Calismanmizin amact acil servise basvuran ve kontrastl ve kontrastsiz bilgisayarli tomografi (BT) ¢ekimi yapilan ¢ocuk hastalarda (0-17 yas) spleniil sikligint
belirlemektir.

Mayss 2015 ile Eyliil 2022 arasinda acil servise bagvuran ve batin BT ile tetkik edilen 748 ¢ocuk hasta icerisinden ¢ekim protokolii eksikligi olanlar, travmatik dalak hasar:
olanlar, gecirilmis splenektomi oykiisii veya hematolojik hastalik Gykiisii olan olgular ¢ikarilarak 648 hasta ¢alismaya dahil edildi. Kontrastsiz ve kontrastl BT goriintiileri gerek
spleniil lokalizasyonu gerekse boyut ve hacimleri agisindan incelendi.

Calismaya 467 erkek (%72.1) ve 181 kadin (%27.9) olgu icerisinden 131’inde (%20.2) spleniil tespit edildi. 21 olguda birden fazla spleniil tespit edildi. Toplamda 159 spleniil
izlenmis olup tespit edilen spleniillerin ortalama hacmi 0.72 +£0.95 ml ve en sik yerlesim yeri dalak hilusu (n=55, %41.9) olarak gozlendi.

Calismamiz sik bir anatomik varyant olan spleniil’iin bu yas grubunda %20.2 oraninda goriildiigiinii gostermistir. Oldukga stk goriilen bu anatomik varyantin tedavi amaciyla
splenektomi planlanan cocuk hastalarin preoperatif degerlendirilmesinde spleniil varliginin ve sayisimin kesitsel goriintiileme yontemleriyle belirlenmesi onerilir.

Abdomen, aksesuar dalak, bilgisayarli tomografi, pediatri, spleniil
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INTRODUCTION
Ectopic splenic tissue is a well-known entity, which can be
found in different locations, apart from the main body of
the spleen'. Theoretically they arise from the fusion failure
in mesenchymal budding. The latter must be differentiat-
ed from the post-traumatic splenosis; which is an ectopic
splenic tissue resulting from an abdominal trauma and
splenic tissue spread®. The parenchymal morphology as
well as the function are the same as the original spleen.
Vascular supply in the majority of cases is from the splenic

artery’.

It is of an imaging importance for radiologists because of
the differential diagnosis, which comprises lymphadenop-
athy, pancreas, suprarenal gland and / or tumor and even
kidney tumors. Clinically less relevant but still they can
complicate while presenting to the emergency department
(ED) with torsion, spontaneous rupture or can lead to un-
successful splenectomy once misinterpreted or unseen on
preoperative scans. Therefore the knowledge of this tissue
and awareness of possible locations could help to improve
surgeons’ success in the abdominal interventions*. Even
if there’s no proven gold standard imaging for the splenic
tissue, Mortele et al. stated that splenules have a character-
istic appearance on CT as well-marginated, round mass-
es with a homogenous enhancement on CECT images®.
Abdominal radiologists can assess splenic tissue whether
original or ectopic by any means available such as CT, MRI
or ultrasound (US), with US being the most accessible but
the least sensitive modality in the investigation of acces-
sory splenic tissue, or splenule. The wide-angled scanning
possibility of the cross-sectional imaging tools such as CT
and MRI make the search of a splenule more accurate and

provide a higher overall sensitivity.

Therefore, we wanted to assess our pediatric abdomi-
nal imaging data for such a query. The aim is to find out
whether in the pediatric patient group, the frequency of
a splenule would differ from the adult group. The advan-

tage of our cohort is that all patients received native and

contrast enhanced CT scans for their differentials, while

presenting to the ED.

As there is extensive literature on the occurrence/preva-
lence of splenules amongst adults, our study aims to fill a
gap about the prevalence of splenules in young children

and adolescents.

MATERIALS and METHODS

A total number of 748 children between May 2015 and
September 2022 were scanned in our institution for di-
verse abdominal emergencies. 100 cases were excluded
from the study cohort due to the absence of contrast en-
hanced CT protocol (CECT) on examination, history of
traumatic splenic rupture, deficiencies with image quality,
and cases with previous splenectomy and/or with known
hematological disorders. All CT scans were obtained in a
160-slice computed tomography scanner with a 128-detec-
tor equipment (Aquilion Prime, Toshiba Medical Systems,
Otawara, Japan). 3 dimensional (3D) reconstructions as
well as the raw data pictures were then analyzed retro-
spectively by two blinded radiologists using the Picture
Archiving and Communication System (PACS) (Sectra
AB, Linképing. Sweden) of Adnan Menderes University
Hospital. The board-certified radiologists were attending
physicians with a subspeciality focus on abdominal im-
aging with 5 years or more of an experience. Non-ionic
intravenous (IV) contrast medium (300mg/100ml, with
1.5 ml/kg doses) was administered for all the patients.
CT confirmed splenules have been categorized upon their
locations. Their densities were correlated with region of
interest (ROI) and density measurements in Hounsfield
Units (HU) and the volumes have been measured using
three axes and the formula of: height x depth x length x
0,52 respectively®.

The study was approved by the Aydin Adnan Menderes
University ethics committee (Project number: E-53043469-
050.04.04-337450) and was conducted in accordance with
the principles of the declaration of Helsinki. MS-Excel and
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SPSS (version 26.0, IBM Corp., Armonk, NY, USA) were
used to stratify the obtained data. As per standard practice
for our institution, parental consent was obtained for each

CT examination before the examination was held.

RESULTS
After the exclusion of the non-suitable cases, the re-
maining 648 patients (181 females; 27.9% and 467 males;
72.1%) were then analysed. In 131 (20.2%) cases we ob-
served splenules in various sizes and locations. The mean
patient age was 9.9 +4.9 years, with 98 (74.8%) males and
33 (25.2%) females with splenules. The mean splenule vol-
ume was measured 0.72 +0.95 ml. Patient demographics

are shown in Table 1.

Table 1: Baseline characteristics of the patient cohort

Baseline Characteristics # (or %)
Total cases 748

Excluded cases 100

Gender: F/ M 181/ 467
Mean Age 9.9 +4.9 years
Total cases with splenules 131

Total number of splenules 159

Splenule gender distribution:

33 (25%) / 98 (75%)

F/M

Mean splenule volume 0.72 £0.95 ml
Cases with n > one splenule 21

Patients with two splenules 16

Patients with three splenules 4

Patients with four splenules

1

There were 21 cases (16%) with CT-proven polysplenia;
this being the presence of more than two ectopic splenic
tissue. 16 of these cases had two, 4 cases had three and in
one case we found four splenules; resulting in a total num-

ber of 159 splenules in the analysed cohort.

The most common location of splenules in our study was
the splenic hilum (SH) with 54 splenules (33.9%), followed
by 46 (28.9%) in the gastrosplenic ligament (GSL) (see
Fig. 1), 34 (21.3%) in the splenocolic ligament (SCL) (see

Fig. 2), 16 (10%) in the splenorenal ligament (SRL), seven
(0.4%) into the pancreatic tail (PT) (see Fig. 3) , two (1.2%)
in the greater omentum (GO) (see Fig. 4). Examples of
splenules’ localisations can be seen in Figures 1 to 4. No

splenules were found in the pelvis (Table 2).

Table 2: Localisations of the splenules
Localisations # of cases
Pancreas tail (PT) 7

Splenic hilum (SH) 54
Gastrosplenic ligament (GSL) | 46
Splenorenal ligament (SRL) 16
Splenocolic ligament (SCL) 34
Greater omentum (GO) 2

Pelvis 0

Figure 1: Splenule at the gastrosplenic ligament (GSL) of a

10 years old boy.
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DISCUSSION
Splenules are often incidental findings on different im-
aging examinations generally without significant clinical
relevance’. On the other hand, they are radiologically on
the differential diagnosis list amongst tumors or metastat-
ic lymph nodes. Since splenectomy is a curative treatment
in diseases such as hereditary spherocytosis and chronic
immune thrombocytopenic purpura, the occurrence of
a potential splenule in these patients becomes clinically
relevant. Hence, underdiagnosis can lead to recurrence of
the disease®. There are also rare complications of a splenule
itself, such as torsion, hemorrhage, rupture, and bowel ob-
struction”*!?. According to one of the main textbook of the
anatomy (Gray’s Anatomy) the prevalence of splenule is as
low as 10% in the human population'’. Mortele et al. have
found in their retrospective analysis the prevalence to be
as high as 15.6%’, whereas Romer et al. have found it to
be 11% in their patient cohort of 1735 CT scans'?. A sim-
ilar investigation amongst the Turkish population showed
its presence to vary between 10 to 30% in the report of
Yildiz et al.”®. A well detailed meta-analysis by Vikse et al.
in 2017 found this prevalence to be as high as 14.5% but
claimed that it could vary amongst different countries and
populations™. In the same study it was pointed out that 53
out of 81 studies were surgically lead cohorts whereas only
22% of studies in the meta-analysis were imaging stud-
ies. Their incidence rates ranged between 95 % (cadaveric

studies) and 16% (imaging studies); this demonstrates the
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wide-angle approach when it is about the imaging of the
human body. Vikse et al. stated that studies with a small-
er sample size found a higher prevalence of splenules. An
additional finding was that patients with known Immune
Thrombocytopenic Purpura (ITP) or with previous sple-
nectomy tended to have a higher prevalence for splenules.
Last comparable remark with their meta-analysis is that
19% of patients have more than one splenule, which cor-
relates with our findings, being 16%. The aforementioned
findings raised our awareness towards the lack throughout
the literature about the radiologic identification of sple-

nules in the pediatric age group of patients.

Hence, the youngest case of splenule ever reported is a 17
years old patient®, there is no clear answer to the question
about the incidence in children. Even if our statistical find-
ings were parallel to the co-existing literature, the fact that
our youngest case with splenule was a 14-month-old baby,
proves that our investigation is unique in the field because
of the focused age group of our cohort. As defined in the
study of Vikse et al; a splenule can be found as high as in
15% of people and with a quarter of these patients having
more than one splenule’. These findings are well correlat-

ed with our age-specific patients’ group.

The spleen acts as a hematopoietic center, maintaining its
properties throughout the later stages of life'. Splenules
have demonstrated to have various volumes in the liter-
ature ranging from 0.5 to 3.5 ml". The volumetric meas-
urements mentioned in the literature correlate well with
our values obtained; mean volume being measured of 0.72
+0.95 ml. The commonest location of splenules being at
the hilum itself, they can be found in any part of the ab-
domen®, thus may lead to various surgical and medical

misdiagnoses and pathological consequences.

Its retrospective design, lack of inter-observer conform-
ity, not having a representative cohort for the prevalence
of the splenule in this age group, not having homogenous

gender and age distribution throughout the patients and

lastly lack of surgical or pathological diagnosis of our cas-
es, were the limitations of the study. Being adequately rep-
resentative for the regional population because of the high
number of scans evaluated, including NECT and CECT
protocols has led to an increased diagnostic accuracy vali-
dated by two different blinded radiologists which were the
study strengths.

CONCLUSION
Splenules are well-shaped round masses mostly less than 2
cm in diameter and are commonly seen structures (20.2%
in our cohort) during abdominal imaging examinations.
They can be found in various locations; with the splenic
hilum being the most frequent site (34%). The presence
of splenules has a clinical significance in the preoperative
assessment of children and adolescents with abdominal
emergencies. Our study findings offer a guide into the
identification of splenules in children aged 0-17 years pre-
senting with abdominal emergencies and/or with various

splenic disorders.
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Bu ¢alismanin amaci norobiyoloji ¢alismalarinda sik¢a kullanilmakta olan HT22 fare hipokampal hiicre hattinin, noronal farklilasma modeli olarak kullanilabilirliginin
anlagilmasi i¢in standart bir farklandirma besiyerine farkl siirelerde verdigi apoptotik cevabin sinanmasidir.

HT?22 hiicrelerinin ekilmesi ve farklandirma diginda kiiltiire edilmesi icin HG-DMEM farklandirma igin ise B27+ katkili NB+ medyumu kullanilmigtir. Kontrol grubu
da dahil olmak tizere toplam 9 farkl grup standart olarak kiiltiire edilmistir. Deney sonunda AnnexinV/PI isaretlemesiyle erken/ge¢ apoptozis ve nekrozis oranlar1 akim
sitometrik olarak belirlenmistir. Verilerin normal dagilima uyup uymadig: Shapiro-Wilks testi ile sinandiktan sonra en uygun testle istatistiksel analiz ger¢eklestirilmistir.

Gruplar arasindaki kargilagtirmada erken apoptozis (P<0.01) ve geg apoptozis (P<0.001) hiicre popiilasyon oranlari agisindan istatistiksel olarak anlamli bir fark tespit
edilirken nekrozis agisindan anlamli bir fark olmadig1 gozlenmistir (P=0.064). 48 ve 72 saat farklandirma besiyerinde kiiltiire edilen gruplarin biiyiik gogunlugunda, sadece
HG-DMEM ile veya 24 saat farklandirilan hiicrelere kiyasla istatistiksel olarak anlaml diizeyde (P<0.001) erken apoptozis artis: oldugu goriilmiistiir. Farklandirma besiyeri
ile kiiltiire edilen gruplarin ¢ogunlugunda kontrol grubuna kiyasla anlamh diizeyde geg apoptozis artis1 gzlenirken (P<0.001), farkli siireler farklandirilan gruplar arasinda
anlaml bir fark gézlenmemistir (P>0.05).

Norodejeneratif hastaliklara ait 6nemli patobiyolojik 6zelliklerin in-vitro diizeyde modellenmesinde sik¢a kullanilan, fakat néronal farklilasma agisindan uygunlugu ye-
terince bilinmeyen HT22 hippokampal hiicre hattinin, yaygin olarak kullanilan bir farklandirma besiyerine erken apoptozis (kiiltiirleme siiresine bagli) ve ge¢ apoptozis
(stireden bagimsiz) artis1 seklinde anlaml tepkiler olusturdugu anlagilmigtir. Bulgularimiz HT22 hiicre hattinin farklilagma ¢aligmalarinda kullanilabilirligi agisindan
apoptozis diizeyinde 6nemli ipuglari sunmaktadur.

HT22, Hipokampus, Néronal Farkhilasma, Apoptozis, Akim Sitometri
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The aim of this study is to test the apoptotic response of the HT22 mouse hippocampal cell line to a broadly accepted differentiation medium at different duration to understand
its usability as a neuronal differentiation model.

For seeding and culturing HT22 cells aside the differentiation, HG-DMEM and for differentiation B27+ supplemented NB+ medium were used, respectively. A total of 9
different groups, including the control group, were cultured in standard cell culture environment. At the end of the experiment, the rates of early/late apoptosis and necrosis
were determined via flow cytometric analysis of AnnexinV/PI labeled HT22 cells along with appropriate technical controls. After testing whether the raw data fit the normal
distribution by utilizing Shapiro-Wilks test, further statistical analyzes were performed with the most appropriate parametric or non-parametric tests.

Statistically significant differences were found in terms of early (P<0.01) and late apoptosis (P<0.001) cell population rates, while there was no significant difference of necrosis
(P=0.064). Significant (P<0.001) increase in early apoptosis was evident in the majority of groups cultured with differentiation medium for 48 or 72 hours, compared to the
cells cultured with only HG-DMEM or differentiation media for 24 hours. While there was a significant increment in late apoptosis in the majority of the groups cultured with
the differentiation medium compared to the control group (P<0.001), no significant difference was observed between the groups differentiated for different durations (P>0.05).

HT22 hippocampal cell line, which is frequently used in in-vitro modeling of significant patho-biological features of neurodegenerative diseases, but poorly understood for the
suitability in neuronal differentiation, has a markedly increased response to a widely accepted differentiation medium in terms of early apoptosis (culturing duration dependent)
and late apoptosis (regardless of duration). Our findings provide important clues at the level of apoptosis in terms of the usability of the HT22 cell line in differentiation studies.

HT22, Hippocampus, Neuronal Differentiation, Apoptosis, Flow Cytometry

Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License



Sakarya Tip Dergisi 2023;13(3):375-383
OZTURK et al., Ht22 Fare Hipokampal Hiicre Hattinin Noronal Farklanma Besiyerine Verdigi Apoptotik Tepkinin Olgiilmesi

INTRODUCTION

Noronal farklilagma gelisim ya da dogum sonrasinda
merkezi sinir sisteminde (MSS) noéron {retiminin yani
norogenezin temel basamaklarindan birisi olarak ka-
bul edilmektedir'=. Gelisim sirasinda taslak halindeki
MSSnin bir¢ok norojenik tabakasinda dogan noéral kok
hiicreler, boliinme yoluyla sayilarini arttirarak ve farklilag-
maya baslayip glial hiicre tiplerine ya da farkli tip néron-
lara dontismek tizere hiicresel kararlar vermektedir.
Dogumdan sonra ise, MSSnin yalnizca iki tabakasinda
(hipokampus'un subgraniiler tabakasi ve ventriculus later-
alis’leri gevreleyen subventrikiiler tabaka) gézlenen néron
iiretimi, Eriskin Hipokampal Nérogenez (EHN) ve Eriskin
Olfaktor Norogenez (EON) olarak isimlendirilmektedir*~.
Fetal gelisim sirasinda ve dogumdan sonra gerceklesen
nérogenez ile ilgili sayisiz makale bulunmaktadir. Ornegin,
eriskin nérogenez (EN) konusu giintimiize kadar on bini
agkin PUBMED makalesine konu olmustur 4,5. Buna
ragmen, fizyolojik isleyisi hakkinda bile halen yeteri kadar
bilgi sahibi olmadigimiz norogenez’in MSS ile ilgili bir¢ok
hastalikla iligkili oldugu anlagilmistir®.

Dolayasiyla, fetal ve/veya EN’yi saglikta ve hastalikta gesit-
li agilardan daha iyi anlayabilmek i¢cin deney hayvani kul-
lanimini gerektirmeyen, teknik olarak 6liimstizlestirilerek
belli kiltiir pasajlar1 boyunca hiicresel ve molekiiler kar-
akterlerini koruyabilen hiicre hatlar1 {izerinde olusturu-
lan in-vitro modeller literatiire 6nemli katkilar sun-
maktadir®'®. Fetal gelisim sirasinda noral kok hiicrelerin
farklilagmasina katki sunan sinyal yollarm: aktiflestirdigi
distiniilen katki maddeleri (retinoik asit, N2, B27), tropik
faktorler (BDNF, GDNF) ve kiiciik molekiiler (small mol-
ecules) vb. maddelerin kendi basina veya birlesim halinde
kiltiir ortamina eklenmesiyle gesitli hiicre hatlarinda suni
olarak noronal farklilasma olusturuldugu bilinmektedir
10. Ancak noronal farklilasma modeli olarak kullanilan

hiicre hatt1 sayis1 oldukea azdir™.

Bu ¢aligmada fare hipokampus (HP) dokusundan elde

edilmis, glutamata olan asir1 duyarlibigindan dolay:

Alzheimer, Parkinson vb. nérodejeneratif hastaliklarda
olusan glutamat sitotoksisitesini modellemek i¢in siklikla
kullanilan HT22 hticre hattinin farklilasma ortamina ver-
digi apoptotik tepkilerin akim sitometrik olarak test edil-

mesi amaglanmigtir''2,

GEREC ve YONTEMLER
Hiicre Kiiltiirii
Noral ozelliklere sahip, olimsiizlestirilmis fare noral
hipokompal hiicre hatti olan HT22 hiicreleri (MERCK,
Katolog No: SCC129), %10 fetal sigir serum (fetal bovine
serum, FBS (Katolog No: ES-009-B), 2mM L-glutamin
(Katolog No: TMS-002-C) ve %1 penisilin-streptomisin
(Katolog No: TMS-AB2-C) igeren yiiksek-glikozlu DMEM
medyumla (HG-DMEM, Dulbeccos modified Eagle’s me-
dium, Sigma, Katolog No: D6546), %5 CO2 igeren ve 37° C
sicakliktaki inkiibatorde kiiltiire edilmistir (Resim 1A) 13.
3 ginde bir medyumlar1 degistirilen hiicrelerin devam-
liligin1 saglamak amaciyla, hiicreler %70-80 yogunluga ul-
astiginda, tripsin-EDTA ile (Katolog No: SM-2003-C), 37°
C sicaklikta 3-4 dk muamele edildikten sonra 1:10 oranin-
da pasajlanmistir. Deneyler sirasinda, tiim deney gruplari

i¢in 6. pasajdaki (P6) hiicreler kullanilmistir (Resim 1).

Deney Tasaris1
Akim sitometrik analiz, hiicrelerin farklanma medyu-
mu [%2 B27+ katkis1 (Katolog No: A3582801, GibcoTM,
50X) igeren Norobazal+ (NB+) medyum (NB, Katolog No:
A3582901, GibcoTM)] ile degisik siirelerde (24, 48 ve 72
saat) muamelesi sonucunda erken apoptozis, ge¢ apopto-
zis ve nekrozis oranlarinin belirlenmesi i¢in ticari olarak
satin alinmis olan Annexin V/PI kiti (BioLegend, Katolog
No0:640932) kullanilarak hiicrelerin, akim sitometri ci-
haziyla (BD FacsARIA III) 6l¢tilmesi sonucu belirlenmistir
(n=6). Hiicreler, flask bagina basina 1X106 hiicre olacak
sekilde T25 tip flasklara katkili HG-DMEM medyumu ile
ekilmistir. Toplam 9 grubu iceren deney tasarist Sekil 1'de

ve asagida verilmistir.

1.  Grupta (G1 grubu) hiicreler katkih HG-DMEM ile
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ekildikten 24 saat sonra,

Grupta (G2 grubu) ekildikten 48 saat sonra,

Grupta (G3 grubu) katkili HG-DMEM ile ekildikten
24 saat sonrasinda medyum NB ile degistirilip bu me-
dyumla 24 saat muamele edildikten sonra,

Grupta (G4 grubu) katkili HG-DMEM ile ekildikten
24 saat sonrasinda medyum NB ile degistirilip bu
medyumla 24 saat muamele edilip 24 saatin sonun-
da medyum tekrar katkili HG-DMEM ile degisip bu
sekilde 24 saat bekletildikten sonra,

Grupta (G5 grubu) katkili HG-DMEM ile ekildikten
24 saat sonrasinda medyum NB ile degistirilip bu
medyumla 24 saat muamele edilip 24 saatin sonun-
da medyum tekrar katkili HG-DMEM ile degisip bu
sekilde 48 saat bekletildikten sonra,

Grupta (G6 grubu) katkili HG-DMEM ile ekildikten
24 saat sonrasinda medyum NB ile degistirilip bu me-
dyumla 48 saat muamele edildikten sonra,

Grupta (G7 grubu) katkili HG-DMEM ile ekildikten
24 saat sonrasinda medyum NB ile degistirilip bu
medyumla 48 saat muamele edilip 48 saatin sonun-
da medyum tekrar katkilh HG-DMEM ile degisip bu
sekilde 24 saat bekletildikten sonra,

Grupta (G8 grubu) katkili HG-DMEM ile ekildikten
24 saat sonrasinda medyum NB ile degistirilip bu
medyumla 48 saat muamele edilip 48 saatin sonun-
da medyum tekrar katkili HG-DMEM ile degisip bu
sekilde 48 saat bekletildikten sonra,

Grupta (G9 grubu) katkili HG-DMEM ile ekildikten
24 saat sonrasinda medyum NB ile degistirilip bu
medyumla 72 saat muamele edildikten sonra, deney
sonlandirilarak 6rnekler akim sitometrik analiz i¢in

hazirlanmistir (Sekil 1).

Akim Sitometrik Analiz
Akim sitometrik analizler icin Mersin Universitesi Ileri
Teknoloji Egitim, Arastirma ve Uygulama Merkezinde
bulunan BD FACS Aria III cihazi kullanilmistir. Her kul-
lanim 6ncesi cihazin 70’lik nozzle ile performans kon-

trolii ve drop delay deger tespiti yapilmustir. Farkli gru-

plara ait hiicre popiilasyonlarinda Erken/Geg¢ Apoptozis
ve Nekrozis durumlarini belirlemek amaciyla Annexin
V ve Propidyum Iyodid (PI) kiti (BioLegend, Katolog
No:640932) kullanilmistir. Kit icerisindeki PI phycoeryth-
rin (PE) ile Annexin V ise Allophycocyanin (APC) kon-
juge floresan boyalar ile isaretlidir. Hiicrelerin bu boyalar
ile isaretlenme Ozelliklerine gore hiicrelerin durumunun
nasil belirlendigi asagidaki tabloda 6zetlenmistir (Tablo
1).

Tablo 1. Annexin V/PI ile isaretlenen hiicrelerin isaretlenme du-
rumlarina gore saglikli, erken apoptotik, ge¢ apoptotik ve nekro-
tik hiicreler olarak degerlendirilme kogullarinin gésterilmesi

Hiicrelerin durumu Annexin V PI
Canli ve saglikli - -
Erken apoptotik + -
Geg apoptotik + +
Nekrotik - +

Deney tasarisinda belirtildigi tizere, hiicre kiiltiirti den-
eyleri sonlandirildiktan sonra her bir bagimsiz deneyden
elde edilen hiicre siispansiyonu ticari kitin belirtigi pro-
tokole uygun bi¢imde akim sitometrik analize hazirlan-
mistir. Oncelikle, G1 grubuna ait higbir boya ile isaretle-
nmemis 1x106 sayida hiicre, siispansiyon igerisinde debris
niteliginde parcalar olup olmadigini kontrol etmek amacl
Forward Scatter Area (FSC-A) /Side Scatter Area (SSC-A)
plotunda analiz edilmis ve eger debris var ise istenen 6zel-
liklerdeki popiilasyon (P) P1 kapisi igerisine alinmistir. P1
kapusi igerisine alman 6rnekler daha sonra APC’ye karsin
PE plotunda analiz edilerek, P1 kapisinda bulunan isaret-
siz hiicrelerin APC ve PE lazerleri agisindan negatif 151ma
verip vermedigini kontrol etmek i¢in degerlendirilmistir.
ikili igaretlemeler (Annexin V ve PI) gerceklestirilmeden
once, sadece Annexin V ve sadece PI isaretlemeleri yapilan
hiicreler analiz edilerek boyalarin 6zgiinligii plot analizi ve
voltaj 6zellikleri degerlendirilerek kontrol edilmistir. Tim
kontroller gergeklestirildikten sonra, 1x106/ml konsantra-
syonda hiicre 6rnekleri kitin talimatlarina uygun bigimde
Annexin ve PI boyalari ile ikili olarak isaretlenerek, akim

sitometrik olarak analiz edilmistir.
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Istatistiksel Analiz
Her bir ¢alisma grubu alt1 bagimsiz deneyden (n=6/grup)
olusacak sekilde gerceklestirilmistir. Normallik varsayimi
Shapiro-Wilk testi ile sinanmustir. Shapiro-Wilk testi so-
nucuna gore normal dagilim yok ise (P<0.05) non-para-
metrik (Kruskal-Wallis) var ise (P>0.05) parametrik (One-
Way ANOVA) testler uygulanmuistir. Bu testler sonucunda
istatistiksel olarak anlamli fark (P<0.05) gorilen veriler
i¢in, anlamliligin hangi ikili gruplar arasinda oldugunu
tespit etmek i¢in Bonferroni post-hoc testi uygulanmistir.
Analizler igin IBM SPSS Statistics yaziliminin iicretsiz
deneme siiriimii (26) kullanilmistir. Non-parametrik ana-
liz uygulanan veriler box-plot grafigi, parametrik uygu-
lananlar ise ortalama + standart sapmayi temsil eden bar
grafigi biciminde sunulmustur. Istatistiksel analizi tamam-
lanan verilerin grafikler haline doniistiiriilmesi ve diizen-

lenmesi i¢in Microsoft Office yazilimi kullanilmigtur.

BULGULAR
Elde edilen verilerin normal dagilimi incelendiginde
(Shapiro-Wilk testi), Ge¢ Apoptozis testinin normal
dagilima uydugu (P<0.001), Erken Apoptozis (P>0.05) ve
Nekrozis (P>0.05) verilerinin uymadig: tespit edilmistir.
Dolayisiyla, Geg Apoptozis verilerinin istatistiksel anali-
zi One-Way ANOVA (parametrik), Erken Apoptozis ve
Nekrozis verileri ise Kruskal-Wallis (non-parametrik) tes-

tleriyle analiz edilmistir.

HT?22 hiicre hatti morfolojik olarak incelendiginde, kon-
trol grubunun (G1) okromatik niikleusa sahip, epiteloid
karakterde hiicre morfolojsi sergiledigi (Resim 1A), 2.
Gruptaki (G2) hiicrelerin de benzer bir morfolojide oldugu
gozlenmistir (Resim 1B). Farklandirma medyumu eklenen
gruplarda (G3-G9) ise 6zellikle 48 ve 72 saat siireyle mua-

mele edilen farklandirma gruplarinda daha belirgin olar-

ak, norit benzeri uzantilara rastlanmistir (Resim 1C, D).

Resim 1. HT22 hiicre hattinin genel morfolojik ve farklandirma medyumlar: sonrasimdaki goriintiisii. (A) Sadece HG-DMEM ile

muamele edilen hiicreler. (B) 24 saat farklandirma medyumu ile muamele edilen hiicreler. (C) 48 saat farklandirma medyumu

ile muamele edilen hiicreler. (D) 72 saat farklandirma medyumu ile muamele edilen hiicreler. Niikleus (asterisk *), norit benzeri

uzantilar (siyah oklar). Objektif biiyiikliigii 10X, olek 10um.
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Katkilt HG-DMEM medyum ile ekilip 24 saat tutunmalar1
i¢in beklenen hiicrelerin, degisik stirelerde farklanma me-
dyumu ile muamele edilmesi sonucu 6l¢iilen erken apop-
tozis verileri incelendiginde ise G6, G7 ve G9 gruplarinda-
ki artigin, 1. Gruba (Kontrol, G1) gore (sirastyla P=0,010,
P=0,011 ve P=0,015) ve G3e gore (sirasiyla P<0,001,
P<0,001 ve P=0,001) istatistiksel olarak anlamli oldugu
tespit edilmistir (Sekil 2, Sekil 3A). Geg apoptozisin, 1.

(2% )

Hiicrelerin ekilmesi

Gruba (Kontrol, G1) kiyasla G5, G7, G8 ve G9 gruplarinda
artig gosterdigi ve istatistiksel olarak anlamli oldugu belir-
lenmistir (sirastyla P=0.003, P=0.02, Pz0,001 ve P=0,001).
Bu bulgularin yani sira, G3e gore G8deki artisin da an-
lam1 oldugu tespit edilmistir (P=0.04) (Sekil 2, Sekil 3B).
Nekrozis verileri incelendiginde ise gruplar arasinda an-
lamli herhangi bir fark bulunmamustir (Sekil 2, Sekil 3C).

0. 24. 48. 72: 96. 120.
Saat Saat Saat Saat Saat Saat'
I | | | .
1. Grup HG-DMEM R
2. Grup HG-DMEM HG-DMEM .
3. Grup HG-DMEM Neurobasal+ (B27+) .
4. Grup HG-DMEM Neurobasal+ (B27+) HG-DMEM .
5. Grup HG-DMEM Neurobasal+ (B27+) HG-DMEM HG-DMEM .
6. Grup HG-DMEM Neurobasal+ (B27+) Neurobasal+ (B27+) .
7. Grup HG-DMEM Neurobasal+ (B27+) Neurobasal+ (B27+) HG-DMEM .
8. Grup HG-DMEM Neurobasal+ (B27+) Neurobasal+ (B27+) HG-DMEM HG-DMEM .
9. Grup HG-DMEM Neurobasal+ (B27+) Neurobasal+ (B27+)  Neurobasal+ (B27+) .

‘ : deney sonlandirildi

Sekil 1. Deney tasarisimin sematik olarak gosterilmesi. HG-DMEM (yiiksek glikoz

katkili DMEM; high glucose DMEM).

- Py

Sekil 2. Farkl gruplarda Annexin V/PI isaretlemesine gore; canli ve saglikli, erken

apoptozis, ge¢ apoptozis ve nekrozis durumundaki HT22 hiicre popiilasyon dagilim-
lar1 kadranlar (Q1-Q4) icerisinde gosterilmistir. (A) Negatif kontrol (NK), (B) G1
grubu, (C) G2 grubu, (D) G3 grubu, (E) G4 grubu, (F) G5 grubu, (G) G6 grubu,
(H) G7 grubu, (I) G8 grubu, () G9 grubu. Q1I: nekrotik hiicre popiilasyonu, Q2: ge¢
apoptotik hiicre popiilasyonu, Q3: saghkl hiicre popiilasyonu, Q4: erken apoptotik

hiicre popiilasyonu. (n=6/grup).
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Sekil 3. HT22 hiicrelerinin gruplar aras: erken apoptozis (A), ge¢ apoptozis (B) ve nekrozis oranlar: (C). (n=6/
grup). Sekil 3A icin; (**: G3'e gore anlamli, P<0,001, #: G1e gore anlamli, P<0,05. ##: G3e gore anlamli, P<0,05).
Sekil 3B icin; Farkli ¢alisma gruplarinda Annexin V (+) / PI (+) isaretlemesine gore tespit edilen ge¢ apoptozis

durumundaki HT22 hiicre popiilasyon oranlari ortalama tstandart sapmay: temsil eden bar grafiginde gosterilm-

istir. (*: G1'e gore anlamli, P<0,001. #: Gle gore anlamli, P<0,05, ##: G3'e gore anlamli, P<0,05). Sekil 3C igin;

Farkli calisma gruplarinda Annexin V (-) / PI (+) isaretlemesine gore tespit edilen nekrotik HT22 hiicre popiilasyon

oranlar1 box-plot grafigi ile gosterilmistir. Gruplar arasinda nekrotik hiicre popiilasyonu agisindan istatistiksel olar-

ak anlaml bir farkhilik tespit edilmemistir.

TARTISMA

Bu ¢aligmada fare HP dokusundan elde edilmis HT22
hiicrelerinin, néronal farklandirmada ve primer ndron
kiltiirti protokollerinde sik¢a kullanilan B27+ katkisi iger-
en medyum bilesimine, zamana bagl verdigi apoptotik ve
nekrotik tepkinin 6l¢iilmesi amaglanmustir'®. Bu dogrultu-
da, in-vitro ortamda farkli siire ve kombinasyonlarda fark-
landirma medyumuna tabi tutulan HT22 hiicrelerinde, An-
nexin V/PI isaretlemesi ile erken apoptozis, ge¢ apoptozis
ve nekrozis hiicre popiilasyon oranlar1 karsilagtirilmistir.
Annexin V isaretlemesi, hiicre membranimnin dis ytiziine
gecmis olan fosfatidilserin tespitini yani hiicrenin erken
apoptozis evresine gecisini isaret etmektedir'>'e. Kontrol
grubuna (G1) veya 24 saat farklandirma ortaminda tu-
tulan hiicrelere (G3) kiyasla, 48 saat ve daha uzun fark-
landirma ortaminda tutulan HT22 hiicrelerinin (G6,
G7, G9) daha yiiksek oranda erken apoptozise ugradigi
gorilmistir (Sekil 2, Sekil 3A). HT22 hiicrelerinin, 24
saatlik farklandirma medyumu ile kiiltiirlenmeye ise an-
laml: seviyede bir erken apoptotik tepki (G1/G3, P>0.05)
olusturmadig: tespit edilmistir. Diger yandan, Annex-
in V (+) ve PI (+) boyanan hiicre popiilasyon oranlari
degerlendirildiginde farklandirma medyumunun kiltiir

stiresinden bagimsiz olarak, HT22 hiicrelerinde ge¢ apop-

tozise yol agtig1 anlagilmistir (Sekil 2, Sekil 3B). Membran
hasar1 ve DNA fragmantasyonlar1 sebebiyle, ge¢ apopto-
ziste geri dondiiriilemeyen hiicresel kayiplar olusabildigi
bilinmektedir'’”. Bazi gruplarda tespit ettigimiz anlamli
gec apoptozis artisi, bu gruplardaki HT22 hiicrelerinin
faklandirma medyumuna kars1 gelistirdigi intrinsik ve
ekstrinsik yollarla aktive olabilen, caspase ailesine ait pro-
teinlerin ifadelerini de etkilenmis olabilir. HT22 hiicre hat-
tinin noronal farklilagsmast tizerine temellerini olusturacak
calismalarda, caspase ailesi proteinlerin ifade seviyeleri,
akim sitometrik, western-blot veya immiinfloresan isare-
tleme yontemleriyle ya da s6z konusu proteinleri kodlayan
genlerin mRNA ifadeleri kantitatif RT-PCR veya floresan

in situ hibridizasyon vb. yontemlerle tespit edilebilir.

PI molekiiliiniin membran butinliigii bozulmus haldeki
hiicrelerin DNASsmna baglandig1 ve PI pozitif hiicrelerin
nekrotik hiicreler olarak kabul edildigi bilinmektedir's.
Annexin V (-) ve PI (+) isaretlenen hiicre popiilasyon or-
anlar1 incelendiginde, farklandirma medyumunun HT22
hiicreleri tizerinde kayda deger bir nekrotik etki olustur-
madigini gostermistir (Sekil 2, Sekil 3C). Bununla birlikte,
farklandirma medyumu siireden bagimsiz olarak ge¢ ap-

optoza neden olurken nekrozda herhangi bir artisa ned-
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en olmamasi da ilging bir durumdur. Gergeklestirdigimiz
akim sitometrik deneyler farkli stireler sonlandirilan kiltiir
deneyleri sonrasinda yapilmis olsa da farklandirma me-
dyumunun HT22 hiicrelerinin 6liim hizini nasil etkiledigi
konusunda sinirh bilgiler sunmaktadir. lerleyen ¢aligma-
larin hiicre 6liim hiz1 ya da hiicre bélinme hizini gergek
zamanli olarak analiz etme kapasitesine sahip yontemler
ile tiim deney stireleri boyunca hiicrelerin farklandirma

medyumuna verdigi stiregelen tepkiler 6l¢iilebilir.

HT22 hiicrelerinin farklandirma medyumu ile daha uzun
stire kiiltiire edilmesine bagli gozlemledigimiz erken apop-
tozis artiginin ya da zamandan bagimsiz olarak ortaya ¢i-
kan ge¢ apoptozis artiginin néronal farklilasma agisindan
ne ifade ettigi soru isaretidir. Bu baglamda, fetal nérogen-
ez sirasinda programlanmus hiicre 6liimlerinin noro-glial
farklilagsma basamaklarinin islemesine katki sundugu dik-
kat ¢cekicidir'®®. Erigskin rodentlerde noral kok hiicre olusu-
mundan elektrofizyolojik olarak aktif néron olusumuna
kadar gerceklesen dontisiim basamaklar: sirasinda hiicre
popiilasyonunun yaklagik olarak yarisinin farklilagam-
adan ayni basamakta kaldigi (noral kok hiicre havuzunu
korudugu) ya da apoptozise ugradigi da bilinmektedir®-*,
Dolayisiyla, dogal ortaminda (fetal veya eriskin beyn-
indeki norojenik tabakalar) gerceklesen noronal farklilas-
ma basamaklar1 sirasinda programli hiicre 6limi olagan

ve gerekli bir hiicresel olay olarak kabul edilebilir.

HT22 hiicre hattinin HP dokusu kaynakli bir hiicre
hatt1 olmasi sebebiyle, hipokampal nérogenez sirasin-
da gerceklesen noronal farklilasmanin modellenmesi
agisindan makul bir model adayi olarak kabul edilebilir.
Ancak HT22 hiicrelerinin néronal farklandirma kiltir
ortamlarindaki hiicresel ve molekiiler davranislarina ait
oldukea az bilgi bulunmaktadir. Literatiir incelendiginde
HT22 hiicre hattin1 noéral farklilasma modeli olarak kul-
lanilabilecegini gosteren ¢ok az sayida arastirma oldugu
gorulmistir®-. Bu ¢alismalarda, HT22 hiicreleri N2 ve/
veya B27 katkisi iceren NB ile kiiltiire edildiginde, noral

karakterde olan bu hiicrelerin kolinerjik noéron 6zel-

liklerini gosterdigi raporlanmigtir*® *. Bu arastirmalarda,
HT22 hiicrelerinin farklandirilarak kazandiklar1 néronal
fenotipler gosterilmis olsa da hiicrelerin bu medyumlara
kars1 verdigi apoptotik yanit degerlendirilmemistir. Ay-
rica sadece bu c¢aligmalardan elde edilen bilgiler sonu-
cunda HT22 hiicrelerinin néronal farklilagmanin hangi
agamasinda oldugunun ya da hiicrelerdeki olgunlasmanin
derecesinin anlasilmasi agisindan da yeterli bilgiler sun-

mamaktadir?-%,

Bu ¢aligmada elde edilen, HT22 hiicrelerinde, farklandir-
ma medyumuna kars1 zamana bagli olusan erken veya
gec evre apoptotik tepkilere ait bilgiler, HT22 hiicreleri
ile farklandirma protokolleri uygulayacak arastirmacilara
faydali bir temel saglamaktadir. Ancak ilerleyen caligma-
larda caspase bagimli apoptotik tepkilerin de dl¢tilmesi
bu ¢alismada elde edilen, HT22 hiicrelerin noéronal fark-
landirmaya kars1 verdigi apoptotik tepkilerin daha kap-

samli bicimde anlagilmasina yardimei olabilir.

Sonug olarak, literatiirde siklikla kullanilmakta olan HT22
hiicrelerinin noronal farklilasma medyumuna verdigi
stireye bagli apoptotik yanitin degerlendirilmesi, basit ve
yaygin olarak kabul géren bir yontem ile incelenmistir.
Bu ¢aligma ile bir¢ok arastirmanin konusunu olusturan,
noronal farklilagma mekanizmalarinin devreye girmesiyle
ilk basamakta proliferasyona ugrayan hiicrelerin farklan-
ma basamaklar1 ilerledik¢e programli bir bi¢imde apop-
toza ugramasi ve farklilasmay:r tamamlayip post-mitotik
olgun néronlar olusturmas: seklinde ilerleyen nérogenez
sirasinda gergeklesen ndronal apoptoz ve bu olayin meka-
nizmasinin daha iyi olarak anlagilmasi agisindan bazi sor-

ular1 cevapladig: diistintilebilir.
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Abstract

Introduction

Materials
and Methods

Cervical cancer is the most common gynecologic malignancy and the leading cause of cancer-related mortality in women worldwide. Systemic inflammatory reactions
in cancer patients impact nutrition, function, and prognosis. Poor nutritional health is linked to a worse prognosis in several malignancies. A new score called the
hemoglobin-albumin-lymphocyte-platelet (HALP) index was developed using dietary and inflammatory deficiencies.

This retrospective study and CC patients diagnosed from January 2012 to December 2020 who were operated for cervical cancer. Pre-treatment hemoglobin (Hb), albumin
(Alb), lymphocyte count (Lc), and platelet (Plt) measurements were made for laboratory research.

Results  This retrospective study revealed 74 non-metastatic cervical cancer (median age was 55, ranging from 30 to 86 years). According to the FIGO stage, the percentage of stages
1 and 2 were 78% (58 patients), and 22% (16 patients). Neutrophil lymphocyte ratio (NLR) and platelet lymphocyte ratio (PLR), and HALP index were analyzed with LVSI,
parametrial invasion, tumor size, histologic type, and duration of hospital stay; we could not find any significant correlation between the analysis.
Conclusion  NLR, PLR, and HALP index have no prognostic value in early operable cervical cancer patients regarding the pathologic features. Prospective multicenter and more patient
studies will clarify how the hematologic parameters affect oncologic outcomes.
Keywords ~ HALP index, Cervical Cancer, Hematologic parameters, Prognostic value.
0z
Ama¢  Rahim agzi kanseri en yaygin jinekolojik malignitedir ve diinya capinda kadinlarda kansere bagl oliimlerin onde gelen nedenidir. Kanser hastalarinda sistemik inflamatuar
reaksiyonlar beslenmeyi, fonksiyonlart ve prognozu etkiler. Kotii beslenme saglg, bircok kanserde kotii prognozla baglantilidir. Hemoglobin-albiimin-lenfosit-trombosit (HALP)
indeksi adi verilen yeni bir skor, diyet ve enfl uar belirtegleri kullamilarak gelistirilen bir indekstir.
Yontem ve  Bu retrospektif calisma Ocak 2012-Aralik 2020 tarihleri arasinda serviks kanseri nedeniyle opere edilen SK hastalarin: retrospektif incelemistir. Laboratuvar arastirmast icin

Geregler  tedavi dncesi hemoglobin (Hb), albiimin (Alb), lenfosit sayist (Lc) ve trombosit (PIt) dlgiimleri yapildi.

Bulgular  Bu retrospektif calisma, 74 metastatik olmayan serviks kanserinden olusmaktayd: (medyan yas 55, 30 ila 86 arasindaydi). FIGO evresine gore evre 1 ve 2'nin yiizdesi %78
(58 hasta), %22 (16 hasta) idi. Notrofil lenfosit orani (NLR) ve trombosit lenfosit orani (PLR) ve HALP indeksi, LVSI, parametriyal invazyon, tiimor boyutu, histolojik tip ve
hastanede kalis siiresi ile analiz edildi; sonug olarak analizler arasinda anlaml bir iliski bulamadik.

Sonu¢  NLR, PLR ve HALP indeksinin erken opere edilebilir serviks kanseri hastalarinda patolojik ozellikler agisindan prognostik degeri yoktu. Prospektif cok merkezli ve daha fazla
hasta sa dan olusan ¢alismalar, h lojik parametrelerin onkolojik sonuglari nasil etkiledigini netlestirecektir.

Anahtar HALP indeksi, serviks kanseri, hematolojik belirtegler, prognostik deger

Kelimeler i 1, 1 1, Ji irtecler, prog ik deg
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INTRODUCTION
Cervical cancer (CC) is the most prevalent gynecolog-
ic malignancy and the main reason for cancer-related
death in women globally. More than 600 000 new cases
and approximately 342 000 deaths from CC were record-
ed in 2020, accounting for 7.7% of all female cancer-re-
lated mortality. Based on the disease stage, metastasis, or
recurrence, several therapeutic techniques may improve
the prognosis for CC. Patients with early-stage cervical
squamous cell carcinoma typically undergo a radical hys-
terectomy and pelvic lymph node dissection for curative
intent. Many recent research studies have examined the
connection between inflammatory markers and cervical
cancer. Several inflammatory markers have been linked to
cervical cancer, and inflammation is a significant factor in

the initiation and progression of cancer.

Recent studies have demonstrated that inflammatory
markers associated to the tumor microenvironment have
a significant prognostic value for various solid cancers.
Systemic inflammatory reactions in cancer patients im-
pact nutrition, function, and prognosis. Poor nutritional
health is linked to a worse prognosis in several malignan-
cies. The neutrophil-to-lymphocyte ratio (NLR) is a recog-
nized indicator of patient survival for cancer. Also, It has
been demonstrated that decreased survival in gynecolog-
ical malignancies is associated with elevated NLRs prior
to treatment. High NLR has been linked to the advanced
stage, a short disease-free survival time, and poor overall
survival (OS) in cervical cancer. The platelet-to-lympho-
cyte ratio (PLR) is a reliable marker of systemic inflamma-
tory response. According to reports, PLR has an impact on
the prognosis and effectiveness of treatment for a variety
of malignancies, including ovarian cancer, gastric cancer,
oesophageal cancer, and breast cancer. The likelihood of
malignant tumor development and metastasis increases
with higher PLR, which leads to a poor prognosis. Char-
acteristics like age, tumor size, clinical stage, and lymph
node metastases influence the prognosis of cervical cancer.

Few studies focus on PLR as a predictor of cervical cancer,

and they have conflicting results.

A new score called the hemoglobin-albumin-lympho-
cyte-platelet (HALP) index was developed using dietary
and inflammatory deficiencies. In addition, utilizing this
index may improve the accuracy of various cancer prog-
noses. There are only a few data about the HALP index
and CC, but to our knowledge, there needs to be research
about how this indicator had a prognostic value of CC in

the Turkish Population.

MATERIALS and METHODS
Study Selection: After receiving approval from the Ethics
Committee of the Faculty of Medicine, Kocaeli University
(GOKAEK 2021-253), this retrospective study was carried
out, which waived the requirement for written informed
consent due to the study’s retrospective nature. The con-
fidentiality of patient data was guaranteed, as required by
the Ethics Committee, and the Declaration of Helsinki
conducted the study. CC patients diagnosed from January
2012 to December 2020 who operated for cervical cancer.
FIGO stages 1a, 1b, and a selected stage 2 were the inclu-
sion criteria. The study group includes histological catego-
ries of squamous cell carcinoma (SCC), adenocarcinoma
(AD), or adenosquamous carcinoma (ASC). Receiving ne-
oadjuvant therapy, two main malignancies, unintentional
cancer (unexpected cervical cancer diagnosis following
straightforward hysterectomy for a benign illness), preg-
nancy, any current infection, and insufficient HALP data

were the exclusion criteria.

Data collection: Age, comorbidities (hypertension, di-
abetes, dyslipidemia), stage, histological type by World
Health Organization (WHO) standards, tumor size, and
treatment method were all gathered from the hospital da-
tabase. Pre-treatment hemoglobin (Hb), albumin (Alb),
lymphocyte count (Lc), and platelet (Plt) measurements

were made for laboratory research.

The following equation was used to determine the HALP
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index: Hb (g/L) x Alb (g/L) x Lymphocyte count (Lc)/
Platelet count (Pc) SPSS version 23.0 (SPSS Inc., Chicago,
IL) was used for statistical analysis. To find the best sensi-
tive specific cutoff value to predict associated parameters,
ROC curves of the parameters were created for the pre-
treatment NLR, PLR, and HALP index. The features of pa-
tients with and without relevant invasion and hematologic
parameters were compared using the Pearson 2 test, the
Fisher exact test, the independent T-test, and binary logis-
tic regression analysis. The correlation between the varia-
bles was determined using Spearman’s rho. The acceptable

p-value cutoft for statistical significance was 0.05.

RESULTS

This retrospective study revealed 74 non-metastatic cer-
vical cancer (median age was 55, ranging from 30 to 86
years). Other general characteristics are presented in Table
1. All patients were treated with modified radical hysterec-
tomy or total abdominal hysterectomy, including bilateral
salpingo-oophorectomy. According to the FIGO stage, the
percentage of stages 1 and 2 were 78% (58 patients), and
22% (16 patients), as presented in Figure 1.

Table 1. General characteristics of the study population

Characteristics Mean/Median DeS\tIEil;i?;leR P value
Value range

Age, years 55 11/30-86

Hemoglobulin gr/dl 12,4 1,2

Platelet 283 84

WBC, x10/6 cells/gr 8,200 3,0

ieu‘;t/gphﬂ’ x1076 5,200 2,500

Albumin g/dl 4 1.2

NLR-pre 2,1 0,5-15

NLR-post 5,7 1,2-30 <0.001

PLR-pre 126 20-300

PLR-post 165 47-450 <0.001

HALP-pre 41 15-200

HALP-post 19 7-120 <0.001

NLR: neutrophil-lymphocyte ratio, PLR: platelet lymphocyte

ratio,

Number of Patients

16
14
12
10
8
6
4
1 n
0
lal 1a2 1bl 1b2 1b3 2

Figure 1: Patients distribution according to the stages.

Nineteen patients (25%) had adenocarcinoma, 26 patients
(35%) had keratinized squamous cell carcinoma, 26 pa-
tients (35%) had non-keratinized squamous cell carci-
noma, and the remaining three patients (4%) had other
types (mixt type and neuroendocrine) diagnoses. Fifteen
patients (20%) had parametrial invasion, 35 patients (47%)
had a smaller than 2 cm tumor size, and 17 patients (23%)
had a bigger than 4 cm tumor size. Twenty patients (27%)

had a lymphovascular invasion.

Neutrophil lymphocyte ratio (NLR) significantly increased
following the operation. Still, none of them showed a sig-
nificant correlation between the pathologic parameters
such as FIGO stage, parametrial invasion, T stage, and
LVSI (p values were 0.3, 0.43, 0.9, and 0.26 preoperative
and 0.19, 0.3, 0.07 and 0.9 postoperative term respective-
ly). Similar to NLR, platelet lymphocyte ratio (PLR) could
not show a significant correlation between the pathologic
parameters (p values were 0.16, 0.24, 0.1, and 0.7 preop-
erative and 0.25, 0.4, 0.29 and 0.4 postoperative term re-
spectively)

HALP index was analyzed with LVSI, parametrial inva-
sion, tumor size, histologic type, and duration of hospital
stay; we could not find any significant correlation between

the analysis (presented in Table 2).
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Table 2. Correlation Coefficient

Variable 2 3 4 5 6 7
1. Age, years
2. Hospital Stay duration, days Pearson Correlation ,370%*
Sig. (2-tailed) 0,001
3.Stage T and II Pearson Correlation ,351% ,253*
Sig. (2-tailed) 0,002 0,030
4 Parametrial invasion Pearson Correlation -,308** -0,229 | -,889**
Sig. (2-tailed) 0,008 0,050 0,000
5.T stage, cm Pearson Correlation -0,067 -0,056 0,189 -,237%
Sig. (2-tailed) 0,568 0,633 0,107 0,042
6. LVSI Pearson Correlation -0,035 0,040 -,364% | ,450%* -,272%
Sig. (2-tailed) 0,769 0,735 0,001 0,000 0,019
7. HALP pre Pearson Correlation 0,083 0,073 0,147 -0,162 -0,133 -0,049
Sig. (2-tailed) 0,484 0,537 0,210 0,168 0,257 0,680
8. HALP post Pearson Correlation 0,022 -0,077 0,023 0,025 -0,182 0,087 ,288*
Sig. (2-tailed) 0,850 0,515 0,845 0,833 0,120 0,463 0,013

space invasion,

N:74, **. Correlation is significant at the 0.01 level (2-tailed)., *. Correlation is significant at the 0.05 level (2-tailed).LVSI: lympho-vascular

Also, we analyzed FIGO stages 1al, 1a2, 1bl, 1b2, 1b3, and
stage 2 between the relation with NLR, PLR, and HALP
index, but there were no significant relations with all pa-
rameters. In addition, we check all parameters before the
operation and postoperation term. Both measurements

did not show significant relations.

DISCUSSION
The present study found that patients diagnosed with ear-
ly-stage cervical cancer had no significant relationship
with hematologic inflammatory markers such as NLR,
PLR, and HALP index, a new biomarker of nutrition and

inflammation in the Turkish population.

Neutrophils can be mechanistically attracted to the tu-
mor microenvironment, release proliferative factors, and
inhibit T-lymphocyte activity, which promotes tumor
progression, invasion, angiogenesis, and metastasis. The
NLR is an independent predictive biomarker in several
malignancies and is a systemic inflammatory indicative of
the balance between antitumor immune response and pro-

tumor inflammation. While Zhang et al. demonstrated a

link between preoperative NLR and unfavorable histolog-
ical features and prognosis in cervical cancer patients who
had surgery. Lima et al. revealed a negative association be-
tween NLR and prognosis in cervical cancer. In another
study, Li et al. revealed that higher NLR was substantially
linked with shorter OS and PFS, according to both univar-
iate and multivariate survival analyses in stage IIB cervical
cancer. Both studies have investigated late-stage cervical

cancer compared to our research.

The platelet-to-lymphocyte ratio, or PLR, is a specific he-
matological measure that reflects the systemic inflammato-
ry response. Reactive thrombocytosis, which occurs more
frequently in solid tumors, is one aspect of the inflam-
matory response involving platelets. The host’s systemic
inflammatory response level is related to thrombocytosis
and lymphopenia. A high PLR denotes either a relative
drop in lymphocyte count or an increase in platelet count.
Numerous studies have shown that PLR can be a poor
prognostic factor for various malignant tumors and an in-
dicator for assessing the immune function state. Gao etal.
found that for the high PLR (PLR > 186.88) and low PLR
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(PLR 186.88) groups, the 3-year OS values were 81.00%
and 97.10%, respectively, while the 3-year PFS values were
59.50% and 88.20%, respectively in patients who treated
with radiotherapy. Only 12% of patients in this study had
FIGO stage 1 disease, and most were in an advanced stage.
The Hemoglobin, Albumin, Lymphocyte, and Platelet
(HALP) Index is a novel rating system that considers both
nutritional condition and inflammation. It has been dis-
covered that this index can increase the prognosis predic-
tion accuracy for various malignancies. In a recent study,
according to the survival curve, patients with low HALP
scores (HALP score 39.50) in the two cohorts had sig-
nificantly lower RFS rates and overall survival rates than
patients with high HALP scores (HALP score 39.50) in
operable cervical cancer patients. However, the HALP
score alone had no substantial prognostic value for cer-
vical cancer recurrence. To our knowledge th,s was the
first extensive research HALP index and cervical cancer,
and the authors concluded that a potential predictor for
cervical cancer recurrence may be the HALP score. Cer-
vical cancer recurrence can be more accurately predicted
using a nomogram model based on the HALP score and

traditional clinicopathological criteria.

Our study has significant limitations, such as comparing
the hematologic parameters with pathologic features. We
could not investigate the oncologic outcomes or survival
rates. Also, this was single-center retrospective data, and
we need to find more patients. Nonetheless, this prelimi-
nary research is the first investigation of the Turkish popu-

lation’s HALP index with cervical cancer.

In conclusion, NLR, PLR, and HALP index have no prog-
nostic value in early operable cervical cancer patients re-
garding the pathologic features. Prospective multicenter
and more patient studies will clarify how the hematologic

parameters affect oncologic outcomes.
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0z
Amag  Saglik egitiminin, eczacilik ve okul 6ncesi égretmenligi (OOQ) béliimleri arasindaki saglik okuryazarhigi (SOY) diizeylerine olan etkilerinin tespit edilmesi ve elde edilen
sonuglar dogrultusunda 6nerilerin sunulmasi amaglanmstir.
Yontem ve  Saglik egitimi sonrasi saglik okuryazarligi (SOY) diizeylerindeki degisimi belirlemek {izere yapilmis bir miidahale ¢alismasidir. Evreni olusturan toplam 256 6grenciden

Geregler  197’si 6nce tabakali 6rnekleme yontemi ile béliimlerine gore belirlendi, daha sonra uygun sayida 6grenci sistematik 6rnekleme yontemi ile segildi. Arastirmada literatiir
dogrultusunda hazirlanan 12 soruluk anket formu, Tiirkiye Saghk Okuryazarligi Olgegi-32 (TSOY-32), Saghk Okuryazarhigi Senaryo Olgegi (SOY-SEN), Saglik Algist
Olgegi kullanildi.

Bulgular  Arastirmaya %57,9 (n:114)’u kiz, %42,1 (n:83)’i erkek olmak {izere toplam 197 6grenci katildi. Arastirma grubuna uygulanan TSOY-32 6lgegi toplam puani 86,11+19,57dir.
Béliim puanlari incelendiginde eczacilik fakiiltesi ortalamast 91,50+16,47, OO0 béliimii ortalamast 82,79+20,62 olarak bulundu. Aragtirma grubunun SOY-SEN 6lgegi
toplam puani ortalamasi 46,64+25,23’tiir. Boliimlere gére SOY-SEN toplam puanlari incelendiginde, eczacilik boliimii 6grencilerinin SOY-SEN toplam puan ortalamas:
55,16225,21 iken, OO0 boliimii dgrencilerinin toplam puan ortalamast 41,41+23,88 olarak bulundu. Béliimlerin TSOY-32 alt siiflari 8lgeginin ve SOY-SEN élgeginin
egitim sonrasi puanlari, egitim 6ncesi 6lgek puanlarina gére anlamh olarak daha yiiksek bulundu (p<0,001).

Sonug  Saglik egitimi sonrast Eczacilik béliimii ve OO0 béliimii 8grencilerinin yetersiz ve sorunlu-sinurli SOY diizeyleri azalirken, yeterli ve mitkemmel SOY diizeyleri artis
gosterdi. Bununla beraber ¢alismada saghk algis1 diizeyleri ile SOY diizeyleri arasinda pozitif yonlii bir iliski saptand.

Anahtar p sl g N PR ) p I -

Kelimeler Saglik okuryazarhgs; saglik egitimi; miidahale ¢aligmasy; Tiirkiye saglik okuryazarhig: 6lgegi-32; saglik okuryazarlhig: senaryo dlgegi; saglik algisi 6lgegi
Abstract
Introduction It is aimed to determine the effects of health education on health literacy (HL) levels between pharmacy and pre-school teachers and to present the proposals in the direction of
the obtained results.
Materials It is an intervention study to determine the change in health literacy levels after health education. Of the total 256 students who formed the population, 197 were identified by
and Methods  their stratified sampling method and then the appropriate number of students were selected by s i ipling. A questi ire consisting of 12 questions prepared according
to the literature, Turkey Health Literacy Scale-32 (THLS-32), Health Literacy Scenario Scale (HLSS), Health Perception Scale was used in the study.

Results A total of 197 students participated in the study, 57.9% (n: 114) female and 42.1% (n: 83) male. The total score of HLSS-32 scale was 86.11 + 19.57. When the faculty scores
were examined, the mean of the faculty of pharmacy was 91.50 + 16.47, and the mean of the faculty of pre-school teacher was 82.79 + 20.62. The mean score of HLSS scale of
the study group was 46.64 + 25.23. When the HLSS total scores were examined according to the departments, the HLSS total score of the students in the pharmacy faculty was
55.16 + 25.21 and 41.41 + 23.88 in the pre-school teacher faculty. Post-education scores of THLS-32 subscales and HLSS scale were significantly higher than pre-education scale
scores (p<0.001).

Conclusion ~ While the inadequate and problematic HL levels of the students in the pharmacy department and the preschool teacher department decreased after the health education,
sufficient and excellent HL levels were increased. However, a positive correlation was found between the level of HL with health perception levels in the study.
Keywords  Health literacy; health education; intervention study; Turkey health literacy scale-32; scenario health literacy scale; health perception scale
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GIiRiS
Toplumsal yasama katilim saglayabilmeyi, evrende var
olan dongiiyii anlamlandirabilmeyi ve bireysel edinimleri-
mizi artirabilmeyi saglayan becerilerden biri ve belki de en

onemlisi okuryazar olmaktir.!

Saglik Okuryazarligr (SOY) taniminda uygun saglik ka-
rarlar1 vermek icin gereken temel saglik bilgilerini ve hiz-
metlerini edinme, isleme, anlama, uygulayabilme, karar
verebilme ve iletisim kurabilme 6geleri yer almaktadir.?”

SOY diizeyini arttirmak i¢in kullanilan baslica bilgiye eri-
sim kaynaklar1 saglik profesyonelleri, tip literatiirii, tip/
saglik kitaplari ve dergileri, internet ve televizyon gibi kitle
iletisim araglarindan olusmaktadir.® Kisilerin saglik okur-
yazarlig1 becerisi, icerisinde yasadiklar1 sosyal ve kiiltiirel
ortamlardan etkilenmektedir. Bu nedenle saglik okurya-
zarliginin gelistirilmesi icin bilginin kazanildig: kisisel ve
sosyal ortamlarda da genis kapsaml firsatlarin sunulmasi
gerekmektedir.? Insanlarin yagam boyu 6grenmelerini tes-
vik edecek miidahalelerin (ister yapilandirilmis egitimler
olsun, ister giinliik okuma veya bilgisayar becerilerini ka-
zanma gibi giinlitk aktiviteler olsun) saglik okuryazarligi
becerilerinin gelistirilmesini kolaylastiracag: diistintilmek-

tedir.>®

SOY becerisinin gelistirilmesi, bireyin kendi saghg: ile
ilgili kararlar1 dogru alabilmesi, sagliga iliskin mesajlar1
dogru algilamasi ve uygulamasi hem hastaliklarin tedavisi,
hem de hastaliklardan korunmada 6nemli yer tutmakta-
dir. Yetersiz ve sinirli SOY diizeyi olan bireyler, yeterli SOY
diizeyine sahip bireylere gore degerlendirildiginde, gerek-
siz hastane masraflarinin arttig1, hastane yatis siirelerinin
uzadidy, gereksiz tetkik yaptirma oranlarinin daha ytiksek
oldugu bilinmektedir. Ayrica, bu bireylerin gereksiz acil
servis kullanimlarmin da arttig1 gortilmektedir. Tiim bu
nedenler isgiicii kayiplarina ve artmig saglik harcamalari-
na neden olmaktadir.>*!! Ayrica bireylerin SOY diizeyi ile
saglik yonetimleri arasindaki iligskiye bakildig1 zaman, ye-
tersiz veya sinirli SOY diizeyi olan bireylerin, yeterli SOY

diizeyi olan bireylere gore koruyucu saglik hizmetlerini

daha az kullandiklar1 ve kronik hastalik yonetimlerinin
daha kotii oldugu goriilmektedir. Bu bireylerin, mortalite
ve morbidite oranlar1 da daha yiiksek olarak belirtilmek-

tedir 114

Saglik okuryazarliginin toplumun 6nemli bir boliimiinii
etkiledigi, onlenebilir bir problem oldugu ve bu konuda bi-
reylerin, saglik ¢aliganlarinin, yoneticilerin, politikacilarin
yapabilecekleri ¢caligmalar oldugu literatiirde yogun olarak
yer almaktadir.”® SOYa biitiin-devlet ve biitiin-toplum an-
layis1 ile yaklasmak gerekmektedir. Saglik okuryazarlig
sadece bireylerin, politikacilarin veya sektor igerisindeki
profesyonellerin sorumlulugunda olmamakta; birden ¢ok
meslegi ve sektorii ilgilendirmektedir. Sorunun ¢6ztimii
multidisipliner bir yaklasim gerektirir. Saglik okuryazar-
liginin tespitine ve gelistirilmesine yonelik girisimler giin-

lik hayatin icerisine entegre edilmelidir.>"

DSO SOY diizeyini yiikseltmek ve saglik bilincini gelistir-
mek i¢in su yaklagimlar: 6nermektedir:

1. SOY egitimi erken ¢ocukluk déneminden itibaren ve-

rilmelidir.

2. Saghgin gelistirilmesi kavrami okul egitimi sirasinda
gelistirilmelidir.

3. Yetiskin donemindeki egitimde olasi engellerle bas
etme yollar1 gelistirilmelidir.

4. Bireylerin 6zelliklerine ve kapasitelerine uygun ¢ok
yonlil programlar yapilmalidir.

5.  Katilimci egitim yontemleri kullanilmalidir.

6. Saglkli olmak ve iyilik hali i¢in yeni yontemler gelis-

tirilmelidir.?

Bu calismada eczacilik ve Okul Oncesi Ogretmenligi
(000) béliimlerinde okuyan genglerin SOY ve saglik al-
gis1 diizeylerinin belirlenmesi, SOY diizeylerini etkileyen
sosyo-demografik ve ekonomik faktorlerin saptanmasi ve
saglik egitiminin SOY diizeylerine etkilerinin ortaya ¢ika-

rilmast amaglanmigtir.

391




Sakarya Tip Dergisi 2023;13(3):390-399
COKLUK ve Ark, Saglik Okuryazarligi Miidahale Celismas:

GEREC ve YONTEMLER
Bu ¢aligma 1 Kasim - 15 Aralik 2017 tarihleri arasinda Van
Yiiziincii Yil Universitesi (YYU) Eczacilik ve Egitim Fakiil-
tesinde yapilan saglik egitimi sonras1 SOY diizeylerindeki
degisimi belirlemek iizere bir miidahale ¢alismasi olarak
gerceklestirildi. Arastirmanin evrenini Van YYU Eczacilik
Fakiiltesi 1. sinifta egitim goren 57 6grenci, 5. Sinifta egi-
tim géren 39 dgrenci ve Van YYU Egitim Fakiiltesi Okul
Oncesi Ogretmenligi (OO0) Béliimii 1. sinifta egitim go-
ren 82 6grenci ve 4. sinifta egitim goren 78 6grenci olmak

iizere toplam 256 6grenci olusturdu.

Arastirmanin drneklem biiyiikliigii Epi Info version 7.0
programinda daha 6nce yapilan ¢alismalara gore yetersiz
saglik okuryazarlig1 prevalans1 %27,2, hata pay1 %3 olacak
sekilde %95 giiven araliginda 197 kisi olarak hesaplandi.16
Evreni olusturan toplam 256 6grenciden 197’si nce taba-
kali 6rnekleme yontemi ile boliimlerine gore belirlendi,
daha sonra uygun sayida 6grenci sistematik ornekleme

yontemi ile secildi.

Veri Toplama Araglar1
Aragtirmada literatiir dogrultusunda hazirlanan 12 soru-
luk demografik ozellikleri (yas, cinsiyet, medeni durum,
sosyal giivence, yasadig1 yer, en uzun siire yasadig1 yer)
iceren anket formu, Tiirkiye Saglik Okuryazarhgi Olcegi
(TSOY-32), Saglik Okuryazarligi Senaryo Olgegi (SOY-
SEN) ve Saglik Algist Olgegi kullanildi.

Tiirkiye Saglik Okuryazarlig Olgegi (TSOY-32)
TSOY-32, on bes yas iizeri ve okuryazar olan kisilerde
saglik okuryazarligini degerlendirmek amaciyla Okyay
ve Abacigil tarafindan 2016 yilinda gelistirilmis 6z bildi-
rim 6lgegidir.'® Olgegin genel i¢ tutarlik katsayis1 0,9274dir.
Her madde 1 = Cok kolay, 2 = Kolay, 3 = Zor, 4 = Cok
zor olacak sekilde dort derecelidir. “Fikrim yok” ifadesi
icin 5 kodu kullanilmistir. Olgekte 0 puan en diisiik saglik
okuryazarligini, 50 puan ise en yiiksek saglik okuryazarli-
g1 gostermektedir. Saglik okuryazarlig: diizeyi, elde edi-
len puana gore dort kategoride degerlendirilmistir:(0-25)

puan: Yetersiz SOY, (>25-33) puan: Sorunlu - Sinirli SOY,
(>33-42) puan: Yeterli SOY, (>42-50) puan: Mitkemmel
SOY.

Saglik Okuryazarligi Senaryo Ol¢egi (SOY-SEN)
SOY-SEN, on bes yas tizeri ve okuryazar olan kisilerde sag-
lik okuryazarligini degerlendirmek amaciyla gelistirilmis
6z bildirim 6lgeginin ilk stirimiidiir. Bilgiye ulasma, an-
lama, karar verme ve uygulama siireglerini degerlendiren
4 senaryo gelistirilmistir. Her senaryo i¢in dort soru olus-
turulmugtur. Her soru igin bes ifadeye yer verilmektedir.
Bu ifadelerden biri tam dogru olup “5” puandir. Iki ifade
kismen dogrudur; yani eksik bilgi icermektedir. Bu ifade-
ler “+2” ve “+3” olacak sekilde puanlanmaktadir. ki ifade
ise tamamen yanlis olup, “-5” puandir. Her bir sorudan
alinabilecek en yiiksek puan “+107; en disik puan “-10”
olabilmektedir. Dort senaryodan alinabilecek toplam puan
“+120%, en digiik puan “- 120” olabilmektedir.'®

Saghik Algist Olgegi
Saglik Algist Olgegi 2007 yilinda Diamond ve ark. tarafin-
dan gelistirilmistir.'” Olcek on bes madde ve dért alt fak-
torden olugan besli likert tipi bir 6l¢ektir. 1, 5, 9, 10, 11 ve
14. maddeler olumlu tutum, 2, 3, 4, 6, 7, 8, 12, 13 ve 15.
Maddeler ise olumsuz tutum ifadeleridir. Ol¢ekten alinabi-
lecek en az puan 15, en ¢ok puan 75’tir. Ol¢egin alt grupla-
rina gore Cronbach Alpha Degerleri: kontrol merkezi 0,90;
oz farkindalik 0,91; kesinlik 0,91; sagligin 6nemi 0,824dir.
Olgegin Tiirkce gegerlilik ve giivenilirligi 2012'de Kadioglu

ve Yildiz tarafindan yapilmistir.'®

Verilerin Toplanmasi ve Uygulama
Aragtirmaci tarafindan verilen soru formlar1 aragtirmaci
esliginde ¢alismanin 6rneklemi olarak alinan 197 6grenci
tarafindan siniflarinda dolduruldu. Ardindan arastirmaci
tarafindan SOY konulu 45 slayttan olusan 30 dakika siiren,
power-point sunu seklinde egitim verildi ve konuyla ilgili
sorular cevaplandi. Orneklemdeki 6grencilere ulagabilmek
icin eczacilik boliimiine 5, OO0 béliimde 5 kez olmak

tizere toplam 10 kez egitim verildi. Egitimler verildikten
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10 giin sonra TSOY-32 ve SOY-SEN Olcekleri tekrarland.

Aragtirma icin Van YYU Tip Fakiiltesi Etik Kurulundan
24.10.2017/02 tarih ve karar numarasi ile etik kurul onayi,
Van YYU Eczacilik Fakiiltesi Dekanlig1 ve Egitim Fakiiltesi
Dekanligindan kurumsal izin alindi. Ayrica anket uygula-

nacak bireylerin s6zlii onamlar1 alindi.

Veri Analizi

Aragtirmanin veri girisi ve analizleri Van YYU Lisansh
SPSS 22.0 istatistik programi ile yapildi. Olgiim degerleri-
nin analizinde, kategorik degiskenlerin karsilastirilmasin-
da ki-kare ve Fisher'in kesinlik testi, iki bagimsiz degisken
oldugu gruplarda parametrik test kogsullar1 saglaniyorsa;
Student t testi, saglanmiyorsa; Mann-Whitney U testi, iki-
den fazla bagimsiz degiskenin oldugu gruplarda paramet-
rik test kosullar: saglaniyorsa; ANOVA varyans analizi,
saglanmiyorsa; Kruskal Wallis testi yapildi. Bagimli grup-
larda Wilcoxon Testi ve Marjinal Homojenlik Testi yapildi.
Bagimsiz degiskenler ile dlgekler arasindaki iliski Spear-
man Korelasyon testi kullanilarak analiz edildi. P<0,05 an-
laml1 kabul edildi.

BULGULAR
Aragtirmaya %57,9 (n:114)’u kiz, %42,1 (n:83)’i erkek ol-
mak iizere toplam 197 dgrenci katildi. Ogrencilerin %38,1
(n:75)’i eczacilik bolimiinde, %61,9 (n:122)’u okul 6ncesi
ogretmenligi bolimiinde egitimini stirdiirmektedir. Og-
rencilerin yas ortanca degeri 22dir (min:18, max:40). Og-
rencilerin tanimlayici ozelliklerinin fakiilte ve siniflarina

gore dagilimi tablo 1'de gosterildi.

Aragtirma grubuna uygulanan TSOY-32 6l¢egi toplam pu-
an1 86,11+19,57dir. Boliim puanlar: incelendiginde ecza-
cilik fakiiltesi ortalamast 91,50+16,47, OO0 béliimii orta-
lamas: 82,79+20,62 olarak bulundu. TSOY-32 genel puan
indeksi hesaplandiginda 28,18 olarak bulundu. Béliimlere
gore incelendiginde Eczacilik bolimii genel indeks puan
ortalamast 30,99+8,58, OO0 béliimii genel indeks puan
ortalamasi 26,45+10,73 hesaplandi. Eczacilik Fakiiltesinin

genel indeks puan ortalamasi, OO0 béliimii genel indeks
puan ortalamasindan anlamli olarak yiiksek bulundu
(p=0,01). Arastirma grubunun egitim Oncesi ve sonra-
s1 TSOY-32 ve SOY-SEN o6lgek puanlar1 degerlendirildi.
Aragtirma grubunun egitim 6ncesi ve sonra TSOY-32 genel
indeks puanlarinin bélimlere gore degerlendirilmesi tablo
2de verildi. Buna gore; boliimlere gore son test TSOY-32
genel toplam indeks puanlari, egitim 6ncesi puanlara gore

anlamli olarak daha yiiksek bulundu (p<0,001).

Aragtirma grubunun egitim 6ncesi ve sonra TSOY-32 alt
siniflarinin boliimlere gore degerlendirilmesi tablo 3’te ve-
rildi. Buna gore; béliimlerin TSOY-32 alt siniflarinin egi-
tim sonrasi puanlari, egitim Oncesi puanlar: ile karsilagti-

rildiginda anlamli olarak daha yiiksek saptandi (p<0,001).

Aragtirma grubunun SOY-SEN 6l¢egi toplam puanlarinin
boliimlere gore degerlendirilmesi tablo 4’te verildi. Buna
gore; boliimlere gore egitim sonrast SOY-SEN olgek pu-
anlari, egitim oncesi 6l¢ek puanlarina gore anlamli olarak
daha yiiksektir (p<0,001).

TSOY-32 olgegi genel indeks 6n test-son test puan fark-
lar1 ile boliimler karsilagtirildiginda eczacilik boliimii fark
ortalamast 4,95+0,77, OO0 béliimiiniin fark ortalamast
7,71+0,061 olarak bulundu. OO0 béliimii 6grencilerinin
TSOY-32 olgegi genel indeks 6n test- son test puan fark-
lar1 eczacilik boliimii 6grencilerine gore anlamli olarak
daha yiiksekti (p=0,016). TSOY-32 genel indeks puan farki
ile egitim fakiiltesi 6grencilerinin anne egitim durumlari
arasinda anlamli fark saptandi (p=0,042). Bu farkin lise
mezunu ve okuryazar anneler tarafindan olusturuldugu
belirlendi (p=0,001). Diger tanimlayici degiskenler ile
TSOY-32 ol¢egi genel indeks 6n test-son test toplam puan
farklar arasinda fark saptanmadi (p>0,05).

SOY-SEN olgegi 6n test- son test toplam puan farklar: ile
boliimler karsilagtirildiginda eczacilik bolimii fark orta-
lamasi 20,33+2,65, OO0 béliimiiniin fark ortalamasr ise

28,28+1,88 olarak bulundu. OO0 béliimii 6grencilerinin
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Tablo 1. Arastirma grubunun tanimlayici 6zelliklerinin boliimlere ve siniflara gore dagilimi

Eczacilik Béliimii Okul Oncesi Ogretmenligi Boliimii Toplam

1.Simif 5.S1muf 1.S1uf 4. Siuf

n (%)* n (%)* n (%)* n (%)* n (%)*
Cinsiyet
Kiz 29 (63,0) 17 (58,6) 38 (61,3) 30 (50,0) 114 (57,9)
Erkek 17 (37,0) 12 (41,4) 24 (38,7) 30 (50,0) 83 (42,1)
Medeni Durum
Evli 1(2,2) 2(6,9) 1(1,6) 1(1,7) 5(2,5)
Bekar 45(97,8) 27 (93,1) 61 (98,4) 59 (98,3) 192 (97,5)
Sosyal Giivence
Yok 4(8,7) 3(10,3) 16 (25,8) 17 (28,3) 40 (20,3)
SGK 36 (78,3) 21(72,4) 36 (58,1) 33 (55,0) 126 (64,0)
Yesil Kart 6 (13) 4(13,8) 9 (14,5) 9 (15,0) 28 (14,2)
Diger 0 1(3,4) 1(L,6) 1(1,7) 3(1,5)
Yasadig: Yer
Aile yan: 12 (26,1) 8 (27,6) 28 (45,2) 22 (36,7) 70 (35,5)
Devlet yurdu 28 (60,9) 8(27,6) 27 (43,5) 15 (25,0) 78 (39,6)
Ozel yurt 4(8,7) 1(3,4) 4(6,5) 3(5,0) 12 (6,1)
Ogrenci evi 2(4,3) 12 (41,4) 3(4,3) 20 (33,3) 37(18,8)
En Uzun Yasadig: Yer
Kir 5(10,9) 6 (20,7) 13 (21,0) 14 (23,3) 38 (19,3)
Kent 41 (89,1) 23(79,3) 49 (79,0) 46 (76,7) 159 (80,7)
Baba Egitimi
Okur-yazar degil 2(4,3) 2(6,9) 6(9,7) 5(8,3) 15 (7,6)
Okur-yazar 1(2,2) 1(3,4) 3 (4,8) 6 (10,0) 11 (5,6)
Ilkokul 11 (23,9) 4(13,8) 17 (27,4) 15 (25,0) 47 (23,9)
Ortaokul 5(10,9) 7 (24,1) 11(17,7) 9(15,0) 32(16,2)
Lise 12 (26,1) 3(10,3) 15 (24,2) 21 (35,0) 51 (25.9)
Universite 15 (32,6) 12 (41,4) 10 (6,1) 4(6,7) 41 (20,8)
Anne Egitimi
Okur-yazar degil 10 (21,7) 10 (34,5) 20 (32,3) 29 (48,3) 69 (35)
Okur-yazar 6 (13,0) 2(6,9) 11 (17,7) 9 (15,0) 28 (14,2)
ilkokul 9(19,6) 8(27,6) 14 (22,6) 15 (25,0) 46 (23,4)
Ortaokul 7 (15,2) 3(10,3) 5(8,1) 4(6,7) 19 (9,6)
Lise 8 (17,4) 1(3,4) 10 (16,1) 2(3,3) 21(10,7)
Universite 613,0) 5(17,2) 2(3,2) 1(1,7) 14 (7,1)
Aile tipi
Cekirdek 37(80,4) 19 (65,5) 47 (75,8) 52 (86,7) 155 (78,7)
Genis 7(15,2) 8 (27,6) 13 (21,0) 7(11,7) 35(17,7)
Pargalanmus aile 2 (4,3) 2(6,9) 2(3,2) 1(1,7) 7 (3,6)
Toplam 46 (100) 29(100) 62(100) 60(100) 197(100)

Stitun yiizdesi verildi.
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Tablo 2. Arastirma grubunun egitim 6ncesi ve sonra TSOY-32 genel indeks puanlarinin boliimlere gére degerlendirilmesi

Eczacihik Béliimii 000 Béliimii
Genel Puan Ortalama+SD 1.C-Ortanca-3.C Ortalama+SD 1.C-Ortanca-3.C
On test 30,99+8,58 2448-30.21-36,46 | 7x=.5168 26,45+10,73 19,53-27,60-33,07 | 7+— 8884
Son test 35,7148,05 31,11-35,93-42,18 p<0,001 34,24+8,19 28,90-34,89-39,06 p<0,001
1.C: 1. Ceyreklik
3.C: 3. Ceyreklik
*Wilcoxon testi kullanildi.
Tablo 3. Arastirma grubunun egitim oncesi ve sonra TSOY-32 alt simiflarinin boliimlere gore degerlendirilmesi
Eczacihik Béliimii 000 Béliimii
On test Son test On test Son test

n % n % n % n %
Yetersiz SOY 21 28,0 6 8,1 44 37,0 13 10,7
Sorunlu/sinirli SOY 25 33,3 25 33,8 45 37,8 39 32,2

p<0,001 p<0,001
Yeterli SOY 21 28,0 23 31,1 22 18,5 50 41,3
Miikemmel SOY 8 10,7 20 27,0 8 6,7 19 15,7
* Marjinal Homojenlik Testi kullanildi.
Tablo 4. Arasgtirma grubunun egitim 6ncesi ve sonra SOY-SEN toplam puanlarinin bolimlere gére degerlendirilmesi
Eczacihik Béliimii 000 Béliimii
Genel Puan Ortalama+SD 1.C-Ortanca-3.C Ortalama+SD 1.C-Ortanca-3.C
On test 55,16+25,21 44-55-71 7=-6,106 41,4123,88 30,50-43,50-56,25 | 7+—-g 884
Son test 75,39+22,90 80,0-63,75-93 p<0,001 69,38+20,03 53,50-70-83 p<0,001
*Wilcoxon testi kullanildi.
Tablo 5. Aragtirma Grubunun Saghk Algist Olgek Puanlarinin Boliimlere Gore Degerlendirilmesi
Eczacilik Boliimii 000 Béliimii

Ortalama +ss Ortanca (Min-Max) Ortalama +ss Ortanca (Min-Max)
Toplam Puan 55,22+7,28 56 (39-72) 55,09+6,73 55,5 (39-71)
Kontrol Merkezi 18,06+4,20 19 (9-25) 18,81+3,89 19 (8-25)
Kesinlik 12,44+3,17 12 (4-20) 11,5542,76 11,5 (5-20)
Saghgin 6nemi 11,4242,23 12 (3-15) 10,8142,34 11 (4-15)
Oz farkindalik 10,80+2,44 11 (3-15) 11,25+2,08 11 (5-15)

Tablo 6. Arastirma grubunun TSOY-32 genel indeks puanlari ile SOY-SEN toplam puani, SOY-SEN bilgi puani ve saglik algisi toplam puant

ile korelasyonlar1

TSOY-32 genel indeks puant Eczacilik Boliimii 000 Béliimii
Ortalama +ss Ortanca (Min-Max) Ortalama *ss Ortanca (Min-Max)
rho p rho p
SOY-Sen Toplam 0,294 0,010 0,459 <0,001
SOY-SEN bilgi 0,232 0,045 0,334 <0,001
Saglik algis1 0,216 0,063 0,547 <0,001
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SOY-SEN olgegi 6n test-son test toplam puan farklar: ec-
zacilik bolimii 6grencilerine gore anlamli olarak daha
yiiksekti (p=0,013). SOY-SEN o6lgegi 6n test-son test top-
lam puan farki ile tanimlayict degiskenler boliimlere gore
karsilastirildiginda; eczacilik bolimii kiz ve erkek 6g-
rencilerinin puan farki ortalamalar1 sirasiyla 20,66+3,45
ve 19,82+4,22 iken, OO0 béliimii kiz ve erkek dgrenci-
lerinin puan farki ortalamalari sirasiyla 24,61+2,07 ve
32,53+3,1dir. OO0 béliimiinde erkek 6grencilerinin
SOY-SEN toplam puan farklar1 anlamli olarak kiz 6gren-
cilerden yiiksekti (p=0,038). SOY-SEN o6l¢egi 6n test-son
test toplam puan farklar1 eczacilik bolimi birinci sinif
ogrencilerinde 26,53+3,26, besinci sinif 6grencilerinde
10,72+3,94 iken, OOO béliimii birinci sinif 6grencilerin-
de 33,08+2,54, dordiincii sinif 6grencilerinde 23,13+2,51
olarak bulundu. Eczacilik ve OO0 béliimiinde birinci si-
nif 6grencilerinin SOY-SEN o6lgegi On test-son test toplam
puan farklari son smif 6grencilerine gére anlamli olarak
daha yiiksek saptand (sirasiyla p=0,003, p=0,006). SOY-
SEN olgegi toplam puan farki ile egitim fakiiltesi 6grenci-
lerinin anne egitim durumlari arasinda anlamli fark sap-
tand1 (p=0,026). Bu farkin ortaokul mezunu ve okuryazar
anneler tarafindan olusturuldugu belirlendi (p=0,017). Di-
ger tanimlayic1 degiskenler SOY-SEN bilgi boyutu 6lgegi
genel indeks 6n test- son test toplam puan farklari arasinda

fark saptanmadi (p>0,05).

Arastirma grubunun saglik algisi toplam 6l¢ek puani or-
talamasi 55,14+6,93’tiir. Alt faktorler degerlendirildiginde
“kontrol merkezi” ortancasi 19,00 (min:8-max:25), “ke-
sinlik” ortancasi 12,00 (min:4-max:20), “sagligin 6nemi”
ortancasi 11,00 (min:3-max:15), “6z farkindalik” ortancasi
11,00 (min:3-max:15) olarak bulundu. Saglik algist 6lcek
puanlari ve alt faktor puanlarmin boliimlere gore dagilimi
Tablo 5’te verildi. Buna gore; Eczacilik béliimii ve OO0
boliimiiniin saghk algisi toplam 6lgek puanlari ve alt fak-
tor puanlar1 benzer olarak bulundu. “Kesinlik” alt faktor
olgek puanlari eczacilik fakiiltesinde OOO béliimiine gore
anlamli olarak daha yiiksekti (p=0,041). Saglik algis1 dlcegi

toplam puani ile tanimlayict degiskenler arasinda anlamli

fark saptanmadi (p>0,05).

Aragtirma grubunun TSOY-32 6l¢ek genel indeks puamni
ile korelasyonlar1 Tablo 6da gosterildi. Buna gore; ecza-
cilik boliimi 6grencilerinin TSOY-32 genel indeks puani
ile SOY-SEN toplam ve SOY-SEN bilgi puanlar: arasin-
da pozitif yonlii zayif anlaml iliski tespit edildi (sirasiyla
p=0,010, p=0,045). OO0 béliimii 6grencilerinin TSOY-32
genel indeks puani ile SOY-SEN toplam, SOY-SEN bil-
gi puanlar1 ve saglik algisi toplam puanlar1 arasinda po-
zitif yonlii orta kuvvetli anlaml iliski saptandi (sirasiyla
p<0,001, p<0,001, p<0,001).

TARTISMA
Cocugun dogumundan, ilkogretime basladig: giine ka-
dar gecirdigi donemi kapsamina alan ve ¢ocuklarin tiim
gelisimlerini, toplumun kiiltiirel degerleri dogrultusunda
gerceklestirmeye calisan, duygularin gelisimini ve algila-
ma glictind arttirarak akil yiiriitme siirecinde ¢ocuklara
yardimei olan ve yaraticiligini gelistiren; ¢ocuklarin milli,
manevi, ahlaki, kiiltiirel ve insani degerlere bagliligini sag-
layan; kendini ifade etmesine, 6z denetimlerini saglayabil-
mesine ve bagimsizlik kazanmasina olanak saglayan okul
oncesi 6gretmenleri ve hasta saghigini, hasta givenligini,
etkin ve etkili ila¢ kullanimini saglayan mesleki sorumlu-
luk cergevesinde tedavi yonetimine aktif katilan, hasta ile
arasinda bilgiyi karsilikli olarak aktaran, giivenli sekilde
saklayan ve hasta bakim hizmetinin dogru ilag tedavisi ile
optimize eden, hastaya ve bireye saglik danismanlig: hiz-
meti veren eczacilarin saglik okuryazarhigr dizeylerinin
toplum saghiginin gelistirilmesi ve saglik bilincinin artti-
rilmasi tizerindeki etkisi yadsinamaz derecede yiiksek ol-
dugu bilinmektedir.'**® Bu baglamda, yaptigimiz ¢aligma-
da eczacilarin ve OOQ’lerinin egitim siirecindeki mevcut
SOY diizeyleri belirlendi ve verdigimiz temel SOY egitimi

sonrasi, SOY diizeylerinde olusan fark arastirild.

Tanriover ve ark’nin yaptig1 ve Avrupa Saglik Okurya-
zarhgt (HLS-EU) Olgeginin temel alindig1 Tiirkiye Saglik

Okuryazarlig1 aragtirmasinda, Tiirkiye toplumunun genel
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saglik okuryazarligr indeksi 30,4 olarak, Van ilinin genel
indeks puaninin ise 22,0 olarak tespit edildigi bildirilmek-
tedir2! Avrupa Saglik Okuryazarligi Olgegi ile sekiz Av-
rupa tilkesinde yapilan calismada, genel indeks puanlari
incelendiginde Avusturyanin 31,95, Bulgaristan'n 30,50,
Almanyanin 34,49, Yunanistanin 33,57, Irlandanin 35,16,
Hollandanin 37,06, Polonyanin 34,45 ve son olarak da
Ispanya’nin 32.88 puan aldigi ve bu sekiz {ilkenin genel
indeks puan ortalamasinin da 33,78 oldugu ifade edilmek-
tedir.”? Kaya ve Uludag'in saglik ve medya okuryazarlig
arasindaki iliskiyi arastirdiklar1 caligmada, Mersin ili Mut
ilgesinde Avrupa Saghk Okuryazarligi Olcegi genel indeks
puaninin 35,99 oldugu bildirilmektedir.?* Okyay ve ark’nin
yaptig1 Avrupa Saglik Okuryazarligi Olgegi Tiirkge uyarla-
mast ¢aligmasinda genel indeks puani 32,8 olarak hesap-
lanmis ve yine Okyay ve ark’nin gegerlilik ve giivenirlik
alismasini yaptigi TSOY-32 Olgegi genel indeks puanin
da 29,5 oldugu tespit edilmistir.'® Ergiin, Balikesir Univer-
sitesi Saglik Meslek Yiiksek Okulu 6grencilerinde yaptigt
calismasinda, TSOY-32 genel puan indeksinin 26,48 ol-
dugunu bildirmektedir** Yaptigimiz ¢alismada TSOY-32
genel puan indeksi 28,18 olarak bulundu. Ayrica, Eczacilik
béliimii genel indeks puan ortalamasi, OO0 béliimii genel
indeks puan ortalamasindan da anlaml olarak ytiksek bu-
lundu. Calisma sonucu hesapladigimiz puan iilkemizde ve
Avrupa tlkelerinde yapilan ¢aligmalarin sonuglarina gore
daha diistikken, Tiirkiye SOY ¢alismasi Van il genel indeks
puanina gore daha ytiksektir. Bu sonucun Avrupa tlkele-
rinde yapilan ¢aligmalarin sonuglarina gore daha disiik
olarak tespit edilmesinde, Van ilinin tilkemizin sosyoeko-
nomik ve gelismislik diizeyi olarak daha alt seviyede olan
bir bolgesinde yer almasi diisiiniilebilir. Bununla birlikte,
calisma Ornekleminin, tilkemiz ortalama egitim seviyesi-
nin iistiinde olan bir grup olan iiniversite 6grencilerinden
olustugu dusiiniildigiinde ise genel indeks puaninin Tiir-
kiye SOY ¢aligmasinda tespit edilen Van il puanindan yiik-
sek olmasini agiklamaktadir. Ayrica genel indeks puanlari-
nin bolim bazinda degerlendirilmesi sonucunda, saglikla
daha yakindan ilgili olan Eczacilik boliimii 6grencilerinin

puanlarinin da daha ytiksek olmasi beklenen bir sonug

olabilecegi diistiniilmektedir.

Cimen ve ark. altmis bes yas {stii kronik hastalig1 olan
bireylerde yaptiklar: ¢aliymada bireylerin saglik algisi art-
tikca SOY diizeylerinin arttigini belirlemislerdir.”” Filiz
SOY’un gebelik ve saglik algisi tizerine etkisini arastirdig1
tez ¢alismasinda saglik algisi ile saglik okuryazarlig: ara-
sinda pozitif yonde korelasyon saptamustir.”® Furuya ve
ark. da bireylerin, algilanan saglik ve saglik okuryazarlig
arasinda guiclii bir iliski bulmustur.?® Buna karsin, Dinger
ve ark. tiniversite 6grencilerinde yaptiklar: ¢alismada ise
SOY diizeyleri ile saglik algis1 arasinda anlamli bir fark
saptamamislardir.® Caliymamizda katilimcilarin saglik al-
gis1 toplam 6lgek puani ortalamasi 55,14 olarak bulundu.
Saglik algis1 ile SOY alt siniflar1 arasinda anlamli fark tespit
edildi. Bu farkin da yetersiz SOY diizeyine sahip bireylerin
olusturdugu saptandi. SOY, algilanan saghk durumu ile
iligkili oldugu i¢in yeterli SOY diizeylerine sahip bireyler,
aktif olarak kendi sagliklariyla ilgili bilgi edinebilir ve sag-
liklarinin kétiiye gittigini fark ettiklerinde saglik problem-

lerini ¢6zmek i¢in harekete gecebilir.

Simsekin saglik davranisi teorileri temel alinarak gercek-
lestirdigi genglere yonelik akran egitimi arastirmalarinda
bilgi puanlarinin yaklasik 2 kat arttigi, uygulama puanla-
rinin anlaml 6lgtide yiikseldigi bulunmustur.®® Caligma-
mizda TSOY-32 alt siniflarinin, SOY-SEN 6l¢egi toplam
puan ve alt boyut puanlarinin eczacilik bslimii ve OO0
boliimii 6grencilerinde egitim sonrasi puanlari, egitim 6n-
cesi puanlari ile kargilastirildiginda anlamli olarak daha
yiiksek saptandi. Bu durum bize verdigimiz saglik okurya-
zarhig1 egitiminin SOY diizeylerinde etkili oldugunu gos-

termektedir.

Sonug olarak bu ¢alismada Van Yiiziincii Yil Universitesi
Eczacilik ve OOO Béliimiinde SOY diizeyleri belirlendi,
verilen saglik egitimi sonrasi SOY diizeylerindeki degisim
incelendi ve saglik algisinin SOY diizeyleri tizerindeki et-
kisi saptandi. Buna gore; Saglik egitimi sonrast Eczacilik

boliimi ve OO0 béliimii 6grencilerinin yetersiz ve sorun-
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lu-sinirli SOY diizeyleri azalirken, yeterli ve mitkemmel
SOY diizeyleri artis gosterdi. Bununla beraber ¢alismada
saglik algis1 diizeyleri ile SOY diizeyleri arasinda pozitif
yonli bir iliski saptandi.

Etik Kurul Onay1
Van YYU Tip Fakiiltesi Etik Kurulundan 24.10.2017 ta-

rih ve 02 say1 numaral1 etik kurul onay1 alinmistir.

Cikar Catismasi

Yazarlar ¢ikar catismasi bildirmemislerdir.

Yazar Katkilar1
Fikir - STC, SCD; Denetleme-SCD; Veri toplanmasi ve/
veya islemesi-STC; Analiz ve/veya yorum -STC, SCD; Ya-
z1y1 yazan - STC.

Bu ¢aligma 2018 yilinda tipta uzmanlik tezi olarak yayin-
lanmis ve 3. Uluslararas: 21. Ulusal Halk Sagligi Kongre-

sinde poster olarak sunulmustur.
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Abstract
Introduction  The study aimed at identifying dangers and risks encountered by hazelnut farm workers and exploring the effect of occupational health and safety training about hazelnut
farming upon the workers’ knowledge level.
Materials  In this research, which was conducted as an intervention study, the pre-test post-test single-group research pattern was used. Training and brochures were given to 60
and Methods  hazelnut agriculture employees selected using a random sampling method after the pretest. The change in the current knowledge score was examined statistically with the
last test application two weeks later.

Results  53.3% of the participants were male and their average age was 43.0+14.4 years. 60.0% of the participants stated that they had accidents while they were engaged in hazelnut
farming and 71.7% of them did not have any training about occupational health and safety previously. Participants’ score of knowledge about physical dangers and risks as
to occupational health and safety was 62.7+17.8 before the training while it significantly increased to 79.3+16.3 after the training. It was seen that after the training held;
having a previous training, having high educational status, having no accidents previously and being at a young age affected post-test scores significantly.

Conclusion  In the study, it was explored that hazelnut farming workers in Trabzon Province lacked knowledge about physical and ergonomic risks in relation to occupational health and
safety. For the trainings of the workers; universities, provincial and district directorates of agriculture and agriculture cooperatives can be used.
Keywords ~ Workers Health; Farmers; Ergonomics; Hazelnut; Agriculture
Oz
Amag  Bu arastirma; findik tarimi ¢alisanlarimn karsilastiklar: tehlike ve riskleri belirlemeyi ayrica findik tarimina yonelik is saghgt ve giivenligi egitiminin findik tarimi ¢alisanlarinin
bilgi diizeylerine etkisini belirlemeyi amaglamaktadir.
Yontem ve  Miidahale ¢calismasi olarak yiiriitiilen bu arastirmada on test son test tek gruplu arastirma deseni kullamlmistir. Rastgele 6rneklem yontemi kullanarak segilen 60 findik tarim
Gerecler  calisanina on test sonrasi egitim ve brogiir verilmistir. Iki hafta sonra yapilan son test uygulamast ile mevcut bilgi p daki degisim istatistiksel olarak incelenmisti
Bulgular ~ Katihmeilarin %53,3ii erkek olup yas ortalamalari 43,0+14,4 yildir. Katilimcilarin %60,071 findik tarimiyla ugrasirken kaza gegirdigini, %71,7i daha dnce is saghgt ve giivenligi
ile ilgili herhangi bir egitim almadigin belirtmistir. Katilimcilarin is saghg ve giivenliginde fiziksel tehlike ve riskler hakkinda bilgi puam diizeyleri egitim dncesi 62,7+17,8 iken
egitim sonrast 79,3+16,3 olarak anlamli derecede artis gostermistir. Egitim sonrast son test puanina daha once egitim almis olmanin, yiiksek egitim diizeyinin, daha 6nce kaza
gecirmemis olmanin ve geng yasta olmanin anlamh olarak olumlu yonde etki ettigi belirlenmigtir.
Sonu¢  Bu calismada Trabzonda findik tarimi ¢alisanlarinin is saghgt ve giivenligi hakkinda fiziksel ve ergonomik riskler konusunda bilgi eksiklikleri oldugu goriilmiistiir. Calisanlarin
egitimleri igin iiniversiteler, tarim il ve ilce miidiirliikleri ve tarim kooperatifleri kullanilabilir.
Anahty
Kernelz: Calisan Saghgy; Ciftciler; Ergonomi; Findik; Tarim
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GIiRiS
Agricultural sector is always faced with dangerous pro-
cesses and situations due to the challenges in working con-
ditions. The reasons may be associated with such factors as
unexpectedly changing climate, field and soil conditions,
intense farming activities, presence of working conditions
requiring physical strength and unorganized working situ-
ations in the field. Due to these different difficulties; farm-
ing always involves serious risks that may lead to severe

problems.

Most of the mortalities and injuries occurring in the de-
veloping countries are seen in professions that cover dan-
gerous activities like agriculture, construction, fishing and
mining in which majority of the population is employed.
According to the estimates of the studies done by Interna-
tional Labour Organization (ILO); 170 thousand workers
are killed each year in agricultural sector that employ 1.3
billion people, 340 million workers are involved in danger-
ous occupational accidents and many workers suffer from
occupational diseases.’ The statistical office of the Europe-
an Union (EUROSTAT) announced that farming workers
are the second most risky group in terms of occupational
accidents following construction workers.* According to
the labour code numbered 6331; work places are classified
as less dangerous, dangerous and highly dangerous work
places. In this sense; agricultural workers are generally
placed in dangerous and highly dangerous labour groups.’®
Hazelnut farming is categorized to be an agricultural sec-
tor that belongs to perennial plant production under the
title of dangerous farming activities. When agricultural
sector in Turkiye is examined, it is seen that Turkish ag-
riculture is generally realized as small family businesses
that employ family members for free who provide work
force.’ As enforced by the Occupational Health and Safety
Code numbered 6331; occupational health and safety pro-
cedures have become compulsory for all sectors regardless
of the numbers of the workers employed. However; those
whose professional tasks are not defined very precisely,

those who are self-employed and those who earn money

by producing services and goods for their own economies
are exempt from the enforcement of this code.® Therefore;
family businesses, engaged in agricultural sector in Turki-
ye and generally composed of those working on their own
account, are exempt from the Occupational Health and
Safety Code.”

The studies done indicated that agricultural employees
lack training and education and have very low level of
knowledge as well as work or are forced to work under
inadequate conditions in terms of health and safety. As
emphasized above, hazelnut farming —classified under the
title of dangerous farming activities- should be studied in
terms of occupational health and safety because it is an ag-

ricultural activity that poses risks for employees.®

In our country, hazelnut agriculture is very important. The
fact that Turkiye carries out majority of the global hazel-
nut production and dominates the hazelnut exportation
makes studies on hazelnut farming and hazelnut workers
important.* Our country provides 67-75% of global ha-
zelnut production annually from hazelnut farming fields
in Black Sea Region. Besides; hazelnut is the agricultural
product that is one of the major sources of foreign cur-
rency inflow in Turkiye. According to the research results
declared by Turkiye Ministry of Food, Agriculture and
Livestock; hazelnut is an agricultural product in which
nearly 400 thousand families are employed over 700 thou-
sand acres of land.” Hazelnut farming workers are also
subject to physical, chemical, biological, ergonomic and
psycho-social risk factors as in other businesses.'” Consid-
ering dangers and risks encountered by hazelnut workers;
unanticipated and undesired situations -such as potential
accidents that may occur while working in the fields- may
negatively affect human life, human health, professional
and work life. From this point of view; including hazelnut
agriculture employees into occupational health and safety
activities is a requirement; which is considered as a public

health necessity.’
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As in all agricultural productions, hazelnut agriculture
bears more dangers and risks than thought.”® Similar to
other agricultural sectors; there are numerous physical,
chemical, biological, ergonomic and psycho-social risks
and hazards in hazelnut production. However; litera-
ture review concluded that workers of hazelnut farming
are subject to physical and ergonomic risks and hazards
more.' Therefore; variables we would like to underline in
the study have been determined as physical and ergonom-

ic factors.

One of the most important factors in occupational acci-
dents is physical factor. Physical factors that are important
in hazelnut farming are listed as heat, humidity, illumina-
tion, noise, vibration and dust. Various studies underlined
how these physical factors cause and affect agricultural ac-
cidents. The results of these studies found that bad work
conditions affect agricultural accidents directly and psy-

chological status of agricultural employees indirectly.'

Another important factor in hazelnut farming is ergonom-
ic factors. Ergonomics lexically is the study of occupations
but when examined in depth, it is the science concerned
with working conditions, working environment and full
interaction with the mechanics of workers.!’ The Inter-
national Ergonomics Association defines ergonomics as,
“the scientific discipline concerned with the understand-
ing of interactions among humans and other elements of a
system, and the profession that applies theory, principles,
data, and methods to design in order to optimize human
well-being and overall system performance”'? According
to another definition; ergonomics is the science of per-
sonal working. Additionally; ergonomics basically intends
those jobs should be adapted to employees and employees
to jobs and provides all the necessary conditions for all
workers to work effectively by considering their qualities

and abilities.!!

The study aimed at exploring hazards and risks encoun-

tered by hazelnut farm workers and finding the effect of

occupational health and safety training about hazelnut

farming upon the workers’ knowledge level.

MATERIAL and METHODS

The current study was done as an interventional study be-
tween March and May 2019 in Arsin County of Trabzon
Province. The study, in which participation was voluntary,
was done with hazelnut farm workers who accepted to
join the study and gave written consents. Inclusion cri-
teria were specified as follows: being older than 18, being
engaged in hazelnut farming within the last one year and
being available so that survey forms could be distributed
twice during the study period. The difference between the
post-test score to be obtained after the training held and
the pre-test score was determined as 10% and the sample
size was calculated to be at least 60 participants with a con-
fidence level of 95% and power of 80%."

In the study, interventional study design was employed
using one group sample and pre-test and post-test. At the
beginning, a survey form that included questions address-
ing physical and ergonomic hazards and risks those par-
ticipants may face in hazelnut farming was administered
in order to explore existing knowledge score of the partici-
pants and their actual knowledge scores were determined.
A survey form of 35 questions, which was developed by
the author, was administered to the participants. The first
10 questions of the survey form included participants’ so-
cio-demographic characteristics while the other 25 ques-
tions addressed possible physical and ergonomic hazards
and risks that the participants may encounter in hazelnut
farming. The first 13 questions of these 25 questions were
designed to identify knowledge level of physical dangers
and risks while the other 12 questions targeted at knowl-

edge level of ergonomic hazards and risks.

The 25 questions that addressed knowledge level related
to possible physical and ergonomic hazards and risks that
the participants may encounter in hazelnut farming were

developed by the author after a literature review was real-
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ized. Each question is scored with 4 points and the highest
score is 100. There are three different responses for each
question and points range as follows: 4 (True), 0 (False)
and 0 (No idea).

With the pre-test phase, planned as the first step of the
study, participants’ knowledge level about physical and
ergonomic hazards and risks that they may encounter in
hazelnut farming was found. After participants’ pre-test
phase was completed, “Occupational health and safety
brochure for hazelnut farm workers” prepared in line with
the existing physical and ergonomic hazards and risks in
hazelnut farming was distributed to each participant. After
the brochures were distributed, each participant received a
theoretical and practical training of 40 minutes regarding
occupational health and safety in hazelnut farming. Fol-
lowing the distribution of the brochures and the training
held for the participants, survey forms were administered

and the first phase of the study was completed.

The physical and ergonomic hazards and risks that the
participants were generally subject to while being engaged
with hazelnut farming were defined in the contents of the
training provided to the participants. In addition; it was
emphasized what participants can do in order to prevent
hazards and risks, too. Participants were trained and in-
formed of physical dangers such as noise, vibration and
dust and lack or non-use of personal protective equipment
and ergonomic hazards such as exhausting and heavy
tasks, repetitive tasks, manual handling and difficult pos-
tures etc. At the end of the theoretical training, participants
were asked to demonstrate some movements taught in the
practical training that would reduce ergonomic risks. The
questions to determine the knowledge scores about the
training and brochure content used in the research and
the dangers and risks in hazelnut farming were created
by the researchers by scanning the literature and based on
the “Occupational Health and Safety Guide for Hazelnut

Farming Workers”."°

In the second phase of the study; appointments were set
for the same participants for two weeks later and the same
survey form was again administered to the participants so
that their knowledge level about physical and ergonom-
ic hazards and risks that they may encounter in hazelnut
farming could be identified. Thus, post-test score and pre-
test score were compared and effectiveness of the brochure

was measured.

The data were gathered after the ethical suitability of the
research was approved by Ethical Council of Karadeniz
Technical University, Medicine Faculty (with the decision
dated 04.03.2019 and numbered 24237859-205) in accord-
ance with voluntariness principle. The participants were
thoroughly instructed in the aims and details of the study

and thus “Informed Consent Principle” was achieved.

Statistical Analysis
The data obtained with the questionnaire forms were ana-
lyzed using the SPSS 23.0 statistical program. As the anal-
ysis results show; descriptive information was explained
with numbers (n) and percentages (%) for between-group
variables and mean and standard deviation figures for nu-

merical data.

Compliance with parametric conditions was evaluated to
determine the statistical tests to be used in the analysis
of the data. The Shapiro-Wilk test was used to determine
whether the parameters in the study showed a normal dis-
tribution. Chi-square test was used for statistical evalua-
tion of nominal and ordinal data, and t test and ANOVA
test were used for numerical data evaluation. The Mcne-
mar test was used for the pre- and post-training analysis
of each of the occupational health and safety questionnaire
questions, and the Wilcoxon test was used for the signif-
icance analysis of the score increase before and after the
training and brochure distribution. A level of statistical

significance of 0.05 was used in all tests.
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RESULTS
The participant 60 hazelnut farm workers lived in Arsin
County of Trabzon Province, 53.3% of the participants
were male and their average age was 43.0+14.4 years while
46.7% of the participants were female and their average

age was 37.2+15.0 years.

The socio-demographic characteristics of the participant
60 hazelnut farming workers were shown in Table 1. 55.0%
of the participants were married, 26.7% of them had uni-
versity degrees and 26.7% of them were housewives. It was
found that 63.3% of the participants did not smoke, 58.3%
of them earned their living from hazelnut production and
71.7% of them did not receive any training about occupa-
tional health and safety previously. When the distributions
of the accidents that participants had while they were en-
gaged with hazelnut farming were studied, it was under-

stood that 60.0% of them had accidents previously.

Table 1. Socio-demographic characteristics of the participant

hazelnut workers (n:60)

Socio-demographic

0y
characteristics n K
Male 32 53.3
Gender
Female 28 46.7
Married 33 55.0
Marital status
Single 27 45.0
Literate 7 11.7
Primary school 16 26.7
Educational status Secondary school 8 13.3
High school 13 21.7
University 16 26.7
Housewives 16 26.7
Civil servant 15 25.0
Worker 11 18.3
Profession Retired 7 11.7
Self employed 5 8.3
Student 5 8.3
Farmer 1 1.7
Yes 18 30.0
Smoking status No 38 63.3
Quitted 4 6.7
Annual Income Hazelnut farming 35 58.3
Type Other 25 | 417
Status of receiving Yes 17 28.3
education related to
occupational health
and safety among No 43 717
hazelnut workers
Status of having Yes 36 60.0
ac?ldents while ‘ No 21 350
being engaged with
hazelnut farming Not remembering 3 5.0
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The distribution of the responses given to the first 13
questions of the survey form that addressed participants’
knowledge level regarding physical dangers and risks was
presented in Table 2. 51.7% of the participants thought in
the pre-test that it was correct not to drink fizzy drinks
while they were working whereas the ratio went up to
88.3% in the re-test done after training. 91.7% of the par-
ticipants thought that it was correct to eat by sitting on the
ground during the meal breaks before the training. How-
ever, this ratio was found to go down to 58.3% after the
training (p<0.001). Average water consumption should
not exceed 6 glasses of water while working. In this sense;
it was noted that 68.3% of the participants gave wrong re-
sponses to this question in the pre-test. However; this ratio

went down to 30% after the training (p<0.001).

After the training, the ratio of those who answered correct-
ly to the question that dust mask should be worn before
entering dusty environments rose to 83.3% from 56.7%
(p<0.001), the ratio of those who gave correct answers to
the question that protective ear muffs should not be tak-
en off while working rose to 50.0% from 25.0% (p=0.003)
and the ratio of those who answered correctly to the ques-
tion that hydration need of body can be determined with
urine colour rose to 83.3% from 71.7% (p=0.039). Before
the training, the rate of those who thought that it was cor-
rect that farming activities should be performed by having
wind behind was 48.3% whereas it became 83.3% after the
training (p<0.001). Before the training, 75% of the partic-
ipants thought that pouring fertilizer in a position close
to the ground was incorrect. After the training, the post-
test showed that this ratio went down to 51.7% (p=0.004).
The ratio of those who answered correctly to the question
that agricultural machinery should not be used with oil-
greased hands rose to 93.3% from 81.7% (p=0.039), the
ratio of those who answered correctly to the question that
bullae caused by sunburn should not be excised rose to
83.3% from 68.3% (p=0.012).

Table 3 demonstrated the distribution of the responses giv-

en to the questions of the survey form that addressed par-
ticipants’ knowledge level regarding ergonomic hazards
and risks. The ratio of those hazelnut farm workers who
answered correctly to the question that sawing-machine
should not be used in order to prune tall branches of ha-
zelnut tree while being engaged with hazelnut farming was
61.7% in the pre-test whereas the same ratio was found
to be 81.7% in post-test after the training and brochure
(p=0.002).

The ratio of those hazelnut farm workers who answered
correctly to the question that load amount should be re-
duced whereas number of laps should be increased while
carrying loads and being engaged with hazelnut farming
was 53.3% in pre-test whereas it became 90.0% in post-
test after the training and brochure (p<0.001). Meanwhile,
the ratio of the participants who answered wrongly to the
question that load amount should be lower than 20 kg.
for the adults was 61.7% in the pre-test. However; in the
post-test performed after the training and brochure this
ratio reduced to 23.3% (p<0.001). Besides, in the pre-test
78.3% of the participants answered correctly to the ques-
tion that vehicles should be loaded in a way not to block
driver’s angle while this ratio was found to go up to 93.3
in the post-test (p=0.022). On the other hand; 56.7% of
the participants answered wrongly to the question that
loads should not be lifted directly from the ground in the
pre-test while in the post-test 31.7% of the participants
answered wrongly to the same question after the training
and brochure (p<0.001). The ratio of the participants who
answered correctly to the question that nobody should be
around while pruning trees was 83.3% in the pre-test while
the same ratio became 68.3% after the training and bro-

chure in the post-test (p=0.035).

The comparisons of the distribution of knowledge scores
that were obtained before and after the training about
physical and ergonomic hazards and risks in the hazelnut
farming and hazelnut farm workers’ socio-demographic

characteristics was shown in Table 4. In the results, it was
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Table 2. The distribution of the responses given to the questions that addressed physical dangers and risks

Questions that addressed physical dangers Pre test Post test P

Correct 31 51.7 53 88.3
Fizzy and caffeinated drinks should not be drunk while working <0.001
Wrong 29 48.3 7 11.7

Correct 5 8.3 25 | 417
Meals should be consumed by sitting on the ground during meal breaks <0.001
Wrong 55 91.7 35 58.3

Correct 19 31.7 42 70.0
Water consumption should exceed 6 glasses per hour while working <0.001
Wrong 41 68.3 18 30.0

Correct 49 81.7 53 88.3
Clothes should be changed as soon as possible when wet and sweaty 0.289
Wrong 11 18.3 7 11.7

Correct 34 56.7 50 83.3
Dust mask should be worn after entering dusty environments <0.001
Wrong 26 43.3 10 16.7

Correct 15 25.0 30 50.0
Protective ear muffs should be taken off at certain intervals 0.003
Wrong 45 75.0 30 50.0

Correct 43 71.7 50 83.3
Dark colour of urine indicates hydration need 0.039
Wrong 17 28.3 10 16.7

Correct 53 88.3 58 96.7
First aid kit should be available for emergent situations 0.125
Wrong 7 11.7 2 3.3

Correct 52 86.7 55 91.7
Clothes that cover the body fully should be preferred 0.250
Wrong 8 13.3 5 8.3

Correct | 29 | 483 50 | 833
Farming activities should be performed by having wind behind <0.001
Wrong 31 51.7 10 16.7

Correct 15 25.0 29 48.3
Fertilizer should be poured in a position close to the ground 0.004
Wrong 45 75.0 31 51.7

Correct 49 81.7 56 93.3
Agricultural machinery should not be used with oil-greased hands 0.039
Wrong 11 18.3 4 6.7

Bullae caused by sunburn should be excised Correct | 41 68.3 50 83.3

0.012
Wrong 19 31.7 10 16.7

determined that the education and brochure initiative
provided a statistically significant increase in all sociode-
mographic characteristics of hazelnut agricultural work-
ers (p<0.001).
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Table 3. The distributions and comparisons of the responses given by participants to the questions that addressed ergonomic hazards and

risks (n:60)

Questions that addressed physical dangers Pre test Post test P
Correct 37 61.7 49 81.7

Sawing-machine should be used in order to prune tall branches 0.002
Wrong 23 38.3 11 18.3
Correct 32 53.3 54 90.0

Load amount should be increased while number of laps should be decreased <0.001
Wrong 28 46.7 6 10.0
Correct 23 38.3 46 76.7

Load amount should be bigger than 20 kg. for the adults <0.001
Wrong 37 61.7 14 23.3
Correct 47 78.3 56 93.3

Vehicles should be loaded in a way not to block driver’s angle 0.022
Wrong 13 21.7 4 6.7
Correct 44 73.3 49 81.7

Farming sacks of 80 kg should be preferred to those of 50 kg 0.227
Wrong 16 26.7 11 18.3
Correct 26 43.3 41 68.3

Heavy loads should be lifted directly from the ground <0.001
Wrong 34 56.7 19 317
Correct 52 86.7 50 83.3

Manual vehicles and motor vehicles should not be used for carrying heavy loads 0.754
Wrong 8 13.3 10 16.7
Correct 51 85.0 51 85.0

Those carrying loads should be changed 1.000
Wrong 9 15.0 9 15.0
Correct 39 65.0 47 78.3

Loads should be lifted on tiptoe 0.057
Wrong 21 35.0 13 21.7
Correct 50 83.3 41 68.3

People should stay around while pruning trees 0.035
Wrong 10 16.7 19 31.7
Correct 56 93.3 56 93.3

Accidents should not be reported to anybody 1.000
Wrong 4 6.7 4 6.7
Correct 49 81.7 51 85.0

Loads should not be lifted with hasty movements and uncontrolled strength 0.687
Wrong 11 18.3 9 15.0
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Table 4. The comparisons of the distribution of knowledge scores related to socio-demographic characteristics before and after the training
Before the training | After the training
Socio-demographic characteristics P
Mean+SD Mean+SD
<30 68.4£10.2 86.7+7.1 <0.001
Age 30-40 69.8+14.7 83.3%£17.8 0.005
>40 56.5+20.6 73.2+17.9 <0.001
Male 67.0£14.6 81.2%15.4 <0.001
Gender
Female 57.8+20.0 77.1+£17.3 <0.001
Married 62.7+15.0 78.4%15.0 <0.001
Marital status
Single 62.6+21.0 80.4+18.1 <0.001
Primary school 54.6+21.9 73.3£18.6 <0.001
Educational status Secondary school 61.9+11.7 77.5£14.8 <0.001
University 75.5+£8.9 90.2+7.9 0.001
Civil servant 75.7£10.5 89.0+8.8 0.001
Profession Self employed 64.4£13.8 80.0£15.2 <0.001
Housewives 47.5+19.2 69.0+£18.3 <0.001
Hazelnut farming 59.6+19.5 76.2+17.1 <0.001
Annual income type
Other 67.0+14.4 83.6+14.5 <0.001
Yes 69.4+10.7 87.249.0 <0.001
Having a previous training
No 60.0+19.4 76.2+17.5 <0.001
Yes 56.5+18.4 75.5%£16.5 <0.001
Status of having accidents in hazelnut farming
No 72.0+12.1 85.0£14.6 <0.001

DISCUSSION
All over the world as well as in our country, it is known
that occupational health and safety procedures for agri-
cultural workers have been improving significantly in the
recent years. On the other hand; the fact that agricultural
workers should be aware of the legal rights and privileg-
es and that they are informed of occupational health and
safety practices in agriculture or that they follow these
occupational health and safety practices in agriculture is
important.14 As in all occupational fields, in agriculture
too, basic objective of occupational health and safety is
to protect the employees.” It is thought that trainings to
be held about occupational health and safety will increase
awareness among farming workers and can reduce poten-

tial accidents while working.!*

The average scores of the correct answers given by the

participant hazelnut farm workers to the questions about

physical dangers and risks increased in all questions. How-
ever; it was detected that a statistically significant increase
was only seen in 10 of the questions. Although there was
an increase in the ratio of answering correctly to the other
three questions, no statistically significant difference was

found.

As for the 12 questions related to the ergonomic hazards
and risks; only 6 questions were correctly answered by the
participant hazelnut farm workers; which was statistically
significant. On the other hand, no significant change exist-

ed in the other 6 questions.

The significant statistical increase in the questions cor-
rectly answered by the participant hazelnut farm work-
ers about physical and ergonomic hazards and risks in
hazelnut farming demonstrated that the training was not

successful enough in terms of behavior change. The rea-
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son may have been that the duration of the training deter-
mined within the limits of the study was not long enough
and participants’ capacities were not advanced enough to
produce a behavioral change or the participants had al-

ready demonstrated sufficient and correct behaviors.

In the study of Aybek et al (2003) that studied possible
causes and prevention methods of occupational accidents,
lack of sufficient trainings about occupational health and
safety was identified to be the key factor for the participants
to suffer from occupational accidents. In some regions of
our country, it was noted that particularly agricultural
workers receive inadequate and insufficient training about
occupational health and safety.'® The study of Aybek et al
(2003) pointed out that regular and sufficient trainings to
be planned and held for agricultural workers and provi-
sion of suitable training conditions can prevent 98% of oc-
cupational accidents in farming.16 In the study of Miller et
al (1998), it was concluded that knowledge level of the stu-
dents who received regular occupational health and safety
trainings about occupational accidents increased year by
year and it was found that the results of the study done by
Miller et al (1998) concurred with the results of our study
that was done in order to maximize hazelnut farm work-
ers’ knowledge levels of physical and ergonomic hazards
and risks. Therefore; we are of the opinion that trainings
in relation to occupational health and safety in hazelnut
farming should be organized regularly and consistently

through certain programs.'’

It is necessary that the topic of occupational health and
safety among hazelnut farm workers should be introduced
and taught as a life style instead of organizing them as sin-
gle session training. We are of the opinion that correct and
regular occupational health and safety trainings to be held
for hazelnut farm workers may yield positive outcomes.*®
Improving and developing workplace and working con-
ditions of agricultural workers are an important start in
terms of occupational health and safety. However; as in all

occupational fields, in agriculture too, occupational acci-

dents are mostly caused by workers and lack of education
is one of the most important factors; which indicates that
best solution to minimize agricultural accidents is to pro-

vide trainings about occupational accidents.”

CONCLUSION
In the study that we conducted, it was concluded that with
occupational health and safety trainings to be provided to
farming workers in hazelnut farming, potential dangers
and risk factors can be reduced and potential accidents

can be minimized.

Participant hazelnut farm workers’ score of knowledge
level about physical and ergonomic dangers and risks
was 62.7+17.8 before the training while it increased to
79.3£16.3 after the training; which pointed out that par-
ticipants in our study had significant increases in knowl-
edge level about physical and ergonomic hazards and risks.
From these results, we may introduce the following rec-
ommendations about physical and ergonomic dangers and
risks for the researchers to conduct relevant studies and

authorities:

For the occupational health and safety trainings of the ha-
zelnut farm workers; universities, provincial and district
directorates of agriculture and agriculture cooperatives
can be appointed. Local TV channels and social media de-
vices can be helpful in this respect. Unregistered employ-
ment, which is a particular barrier to providing occupa-
tional health and safety services in agriculture, should be
struggled. It is necessary to register agricultural employees
through a specific registration system and in addition, ag-
ricultural unregistered employment should closely be in-
spected. Since there is no legal enforcement in occupation-
al health and safety in hazelnut farming, workers should
be taught of occupational health and safety. Therefore;
occupational health and safety services can be used as a
prerequisite in providing agricultural incentives and loans.
Physicians and health personnel of primary care health

services who have an easy access to agricultural workers
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can be encouraged to visit them and to correct their mal-
practices in the field. The number of the relevant studies
should be increased and the results and study outcomes

should be disseminated.

Limitations of the Research
In the research, it was aimed to determine the dangers
and risks faced by hazelnut agriculture employees and to
investigate the impact of occupational health and safe-
ty trainings given related to hazelnut agriculture on the
knowledge levels of employees. It is suggested that similar
studies should be carried out in a wider range of samples.
In addition, since there is no scale in the literature that
can measure the level of knowledge about the dangers and
risks faced by hazelnut farming employees, the question-
naire used in the study was created by the researchers in

accordance with the literature.

Ethics Committee Approval
The data were gathered after the ethical suitability of the
research was approved by Ethical Council of Karadeniz
Technical University, Medicine Faculty (with the decision
dated 04.03.2019 and numbered 24237859-205) in accord-
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thoroughly instructed in the aims and details of the study

and thus “Informed Consent Principle” was achieved.
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Abstract

Introduction  The relationship between clinical and laboratory parameters associated with the neuropathic pain presence in Psoriatic Arthritis is not well known and has not been

adequately studied. Based on these assumptions, the aim of our study is to investigate how often neuropathic pain occurs in Psoriatic Arthritis patients and how much it is

related to the clinical and laboratory parameters of the disease.

Materials  In the cross-sectional study, 45 Psoriatic Arthritis patients diagnosed according to The Classification Criteria for Psoriatic Arthritis were included. In our study, Pain
and Methods  Detect Questionnaire (PDQ) was used to assess the neuropathic pain characteristics. Presence of enthesitis was determined by SPARCC to ensure objective measurements.
Functional status was evaluated with the Health Assessment Questionnaire (HAQ). The Short Form-36 (SF-36) questionnaire was used to evaluate the quality of life.

Results A total of 45 patients were included in the study. The mean duration of symptoms was 78.91 + 95.8 months. There are 16 patients receiving "NSAID" treatment, 28 patients

receiving DMARD treatment, and 13 patients receiving biological therapy. Among the patients included in the study, 30 patients with neuropathic pain and 15 without

neuropathic pain were found according to the Pain Detect questionnaire. A significant difference was observed between these two groups in the results of DAPSA, VAS

movement, HAQ, morning stiffness, and SF-36 Body pain.

Conclusion  Our study has shown that neuropathic pain has a high prevalence in Psoriatic Arthritis patients. This association was observed to be related to functional limitation.
Additionally, the DAPSA score was found to be significantly higher in patients with neuropathic pain due to pain sensation which suggests that it may be a factor reducing

treatment success. It is conceivable that the recognition and treatment of neuropathic pain may increase the success of Psoriatic Arthritis treatment.

Keywords  Psoriatic Arthiritis, Neuropatic Pain, DMARD, Biological Treatment, Pain, Rheumatology

Amag  Psoriatik Artritte néropatik agri varlig ile iligkili klinik ve laboratuvar parametreleri arasindaki iliski iyi bilinmemektedir ve yeterince calistlmanugtir. Bu varsayimlara dayana-

rak ¢calismamizin amaci, Psoriatik Artrit hastaligi bulunan kisilerde néropatik agri dedigimiz durumun ne siklikta oldugunu ve hastaligin klinik ve laboratuvar parametreleri

ile ne kadar iliskili oldugunu arastirmaktr.

Yontem ve  Kesitsel calismada The Classification Criteria for Psoriatic Arthritise gore tant almis 45 Psoriatik Artrit hastast dahil edilmistir. Calismamizda néropatik agri ozelliklerinin
Geregler  degerlendirilmesi igin Pain Detect Anketi (PDQ) kullamilds. Objektif olgiimler yapilmast amaciyla SPARCC (Spondyloarthritis Research Consortium of Canada) araciligiyla
entezit varligi belirlendi. Fonkiyonel durum, Saglik Degerlendirme Anketi (HAQ) ile degerlendirilmistir. Yasam kalitesini degerlendirmek icin Kisa Form-36 (SF-36) anketi

kullamilmugtir.

Bulgular ~ Calismaya toplam 45 hasta (32 kadin [%71,1], 13 erkek [%28,9]) alinnustir. Ortalama semptom siiresi 78,91 + 95,8 aydir. NSAID tedavisi alan 16 hasta (%35,6), DMARD
tedavisi alan 28 hasta (%62,2), Biyolojik tedavi alan 13 hasta (%28,9) bulunmaktadir. Calismaya alinan hastalarda Pain Detect anketine gore noropatik agrisi olan olan 30

hasta (%66,7), Noropatik agri ol 15(33,3) sap stir. Bu iki grup arasinda DAPSA, VAS hareket, HAQ, sabah tutuklugu ve SF-36 Viicut agrisi sonuglarmda anlaml
farklilik saptanmugtir.
Sonu¢  Psoriatik Artritli hastalarda Noropatik agrinin yiiksek prevel bulundugu ¢alis la gosterilmistir. Bu birlikteligin fonksiyonel kisitilikla iliskili oldugu goriilmiigtiir.

Ayrica Agrt hissi nedeniyle DAPSA skoru néropatik agri olan hastalarda anlamli olarak yiiksek bulunmus ve bu da tedavi basarisim diisiiren bir etken olabilecegini diisiindiir-

mektedir. Noropatik agrinin taninmas: ve tedavi edilmesinin Psoriatik Artrit tedavisindeki basariy: arttirabilecegi diisiiniilebilir.
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INTRODUCTION
Psoriatic arthritis (PsA) is a progressive, erosive, chronic,
heterogeneous, and systemic inflammatory disease that
develops in 30% of patients with psoriasis.! PsA can affect
six clinical domains including peripheral arthritis, dactyli-
tis, enthesitis, psoriasis, psoriatic nail disease, and axial
disease.>® PsA can be treated with DMARDs and biolog-
ics effectively.* However, although these treatments may
lower inflammation in rheumatic diseases, some patients
complain of decreased physical functions and quality of
life due to pain.’ Pain is the most common symptom in
chronic inflammatory diseases, the occurrence of which is
due to different mechanisms.® Pain in inflammatory dis-
eases was considered as only a symptom until a few years
ago, but there is now increasing evidence that chronic pain
is a disease in itself.”® Patients with inflammatory arthritis
(TA), such as rheumatoid arthritis (RA), ranked pain as the
most important symptom. In spite of the advances in RA
treatment, many patients still complain of pain. Studies
have shown us that occurrence of fibromyalgia with RA, a
prototype of central sensitization, is associated with poor-
er improvement in both pain evaluation and disease activ-

ity scores of anti-inflammatory therapy.”!

Pain is generally considered to occur due to inflammation
in the synovium stimulating afferent sensory nerve C fib-
ers in patients with RA, PsA, and spondyloarthritis (SpA),
and thus it is accepted to be of nociceptive origin. On the
other hand, pain hypersensitivity, an increased response
of central and peripheral neurons, may continue after
the cessation of inflammation due to maladaptive stimuli
that lead to chronic pain.'"'? Pain hypersensitivity leads to
overestimation of joint sensitivity, pain, and the thought
that health condition is worsening. For this reason, deter-
mining the possible underlying pain mechanisms may be
important to help the treatment success.”® In inflammato-
ry joint diseases, accurate evaluation of pain is essential
for treatment and follow-up because the main disease is a
parameter evaluated in the calculation of activity indices.
These are disease activity score-28 (DAS-28) for RA, anky-

losing spondylitis disease activity score (ASDAS) for an-
kylosing spondylitis (AS), or disease activity index (DAP-
SA) for psoriatic arthritis for PsA.'*'¢ As disease activity
indices represent a very important variable both in daily
clinical practice and in observational and clinical studies,

this issue is important.'”

Neuropathic pain is defined as pain caused or triggered by
primary damage or dysfunction of the nervous system.'®
Neuropathic pain symptoms include burning, tingling,
electric shock-like pain, hyperalgesia, and allodynia.”® The
relationship of the neuropathic pain with RA and Osteoar-
thritis (OA) has been examined in previous studies.*** Re-
garding RA, it has been shown that at least 13% of patients
had neuropathic pain features, that they could be detected
in the early stage of the disease, and that their presence de-
creased remission success in the 6-month follow-up.* The
prevalence of neuropathic pain in OA is estimated to be
around 23%, and neuropathic pain was observed to persist
even when invasive treatment strategies such as total knee

replacement were used.”**

In axial spondyloarthritis, both AS and non-radiographic
axSpA, the presence of neuropathic pain is slightly over
30% and is related to lower quality of life, lower scores on
patient assessment criteria, and higher functional limita-

tion.>%¢

The first data related to neuropathic pain in PsA were ob-
tained from the DANBIO study.” The presence of neuro-
pathic pain was evaluated with the PainDETECT ques-
tionnaire (PDQ) in Danish database. Researchers who
participated in this study investigated pain prevalence in
various rheumatological diseases. In the context of PsA,
the presence of neuropathic pain characteristics was
demonstrated in 28% of patients; this is a higher percent-
age compared to both RA and axSpA. As seen in this study,
neuropathic pain characteristics are considered to be com-

mon in PsA patients.
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The relationship between clinical and laboratory parame-
ters associated with the neuropathic pain presence in PsA
is not well known and has not been studied adequately.
Based on these assumptions, the aim of our study was to
research the frequency of neuropathic pain in people with
PsA disease and its relation to the clinical and laboratory

parameters of the disease.

MATERIALS and METHODS
Patient Selection

A total of 45 PsA patients diagnosed according to The
Classification Criteria for Psoriatic Arthritis were included
in this study, which was conducted at Bezmialem Founda-
tion University Hospital between January 2022 and March
2022. Exclusion criteria from the study were presence of
other rheumatic diseases, diseases that commonly cause
neuropathic pain such as fibromyalgia, diabetes mellitus,
chronic kidney failure or chronic liver disease, the pres-
ence of active skin conditions other than psoriasis, the
presence of inflammatory joint comorbidities (such as
gout or calcium pyrophosphate crystal arthropathy), en-
trapment neuropathies (e.g., carpal tunnel syndrome),
cervical or lumbar radiculopathies, and polyneuropathies
supported by any etiology. Fibromyalgia was excluded us-
ing the 2016 fibromyalgia diagnostic criteria.'?

Patients underwent a cross-sectional evaluation, with an
objective musculoskeletal examination on the day of ad-
mission by an experienced clinician who aimed to inves-
tigate the effect of PsA, assessing functional status and
neuropathic features of pain. Demographic data, comor-
bidities, ongoing treatment, and acute phase reactants

were also recorded for each patient.

PsA Measurements
For objective measurements, the number of tender joints
(0-68 joints), the number of swollen joints (0-66 joints),
and the presence of enthesitis were determined by SPARCC

(Spondyloarthritis Research Consortium of Canada).

In addition to the number of tender and swollen joints,
the clinician’s overall assessment [0-10 visual rating scale
(VAS)] of the patient’s disease activity, the patients VAS
pain assessment (0-10), and the C-reactive protein value
(CRP; mg/dl) were used to calculate the DAPSA.'* DAPSA
is a composite disease activity index specific to PsA and is
an internationally accepted scale. It allows determination
of disease activity status: < 4 for remission, > 4 and < 14
for low disease activity, > 14 and < 28 for moderate disease

activity, and >28 for high disease activity.'s

Using the SPARCC clinical score, 8 bilateral enthesitis sites
(medial and lateral humeral epicondyles, supraspinatus
muscle tendon greater humeral tubercle, greater femoral
trochanter, quadriceps tendon placed at the upper pole of
the patella, patellar ligament placed on the lower pole of
the patella or on the tibial calcaneal tubercle, Achilles ten-
don calcaneus and plantar fascia calcaneus), we evaluated

the absence (0) or presence (1) of pain by palpation.

Functional status was assessed with the Health Assess-
ment Questionnaire (HAQ). HAQ assesses the degree
of difficulty in performing common daily activities in 8
areas compared to the previous week. For each activity,
the patient is asked to respond on a 4-point scale (0 = no
difficulty, 3 = impossible), and the highest value for each
functional area is accepted. The final score is given by the

average of 8 values.?

The Short Form-36 (SF-36) questionnaire was used to
evaluate the quality of life. The SF-36 measures eight
functions: physical function (PF), physical role “PR’, bod-
ily pain (BP), general health (GH), vitality (VT), social
functioning (SF), emotional role (RE), and mental health
(MH). Scoring was done in line with the suggestions of the

developers of the questionnaire.”

Evaluation of Neuropathic Pain
Pain Detect Questionnaire (PDQ) was used to evalu-

ate neuropathic pain characteristics in our study. It was
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developed by the German Neuropathic Pain Research
Group 10 years ago. The questionnaire was validated in
different clinical entities such as post-thoracotomy pain,
neoplasms, low back pain, OA, fibromyalgia syndrome
(FMS), and in the field of inflammatory joint diseases.
It is a self-administered questionnaire which can distin-
guish the nociceptive components from the neuropathic
components of pain.*® The questionnaire, which does not
require a physical examination and evaluates the patient’s
symptoms, investigates sensations related to the presence
of neuropathic pain such as allodynia, hyperalgesia, dyses-
thesia, and sudden pain. The PDQ assesses the qualitative
characteristics of the painful sensations (burning, tingling
or prickling, pain evoked by light touch, sudden pain at-
tacks, pain at cold or warm stimulus, numbness, mild pres-
sure that triggers pain), and areas where the pain radiates
are indicated on the mannequin. There is also a question
for the temporal course of pain (score from -1 to 1 depend-
ing on the selected pain course model). The final score can
range from 1 to 38. Patients scoring between 0 and 12 were
considered as negative. Patients with scores of 13-18 and
>19 were considered as probable and highly probable neu-
ropathic pain patients, respectively, as shown in previous
studies.”*? Rifbjerg-Madsen et al. examined psychometric
properties (Rasch analysis and test-retest analysis) of the
PDQ in a large cohort of patients with inflammatory joint
diseases (including PsA) and demonstrated that it was ac-

ceptable for pain classification.”

Statistical Analysis
All data were analyzed with Statistical Package for Social
Sciences (SPSS 20.0; IBM, Armonk, NY, USA). The data of
patients with PsA were evaluated in terms of normal dis-
tribution using the Kolmogorov-Smirnov test. Independ-
ent variables were age, body mass index (BMI), disease
duration, use of biological agents, DMARD use, DAPSA,
SPARCC, “HAQ", SF-36 score, VAS pain, erythrocyte sed-
imentation rate, and CRP. The demographic variables and
clinical parameters of the patients were compared using

the t-test or the X2 test. Patients with PDQ values of <12 or

>13 were grouped as NeP negative and NeP positive and
compared using the t-test within each group. P value <0.05

was considered as statistically significant.

RESULTS
A total of 45 patients (32 females [71.1%], 13 males [28.9%])
were included in the study. Mean duration of symptoms
was 78.91 £ 95.8 months. There were 16 patients (35.6%)
receiving NSAID therapy, 28 patients (62.2%) receiving
DMARD therapy, and 13 patients (28.9%) receiving bio-
logical therapy. Mean and median values of demographic
and clinical variables and the minimum and maximum

values of clinical parameters are given in Table 1.

Among the patients included in the study, according to the
Pain Detect questionnaire, 30 patients with NP (66.7%)
and 15 patients without NP (33.3%) were detected. DAP-
SA scores showing disease activity were significantly high-
er in patients with high PDQ scores (Table 2). In relation
to disease activity, the number of sensitive and swollen
joints, pain score, patient’s global evaluation, dactylitis
and enthesitis scores and measured disease activity were
statistically significantly higher in NP group than non-NP
group. Morning stiffness in patients with NP was statis-
tically significantly higher than in patients without NP
(p<0.05).

The VAS movement pain assessment test, which assesses
the pain level of the patients during physical activity, was

significantly higher in NP patients (p<0.05).

The HAQ questionnaire that shows the degree of physical
limitation was statistically significantly higher in the NP
group than in the non-NP group (p<0.05).

SE-36 body pain score, which assesses the perception of
body pain, was statistically significantly higher in NP
group (p<0.05) (Table 2).
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Table 1. Mean and median values of demographic and clinical variables and the minimum and maximum values of clinical parameters

Parameter Group N (%) Parameter Mean + SD Median (Min-Max)
Education Primary school 18 (40.0%) Body Pain 37.78 +19.07 41 (0 - 84)
Secondary school 8(17.8% ) CRP 6.1 +12.66 1.2 (0.02 - 68)
High school 11 (24.4% ) DAPSA 27.32£13.81 22.78 (7.5 - 64.77)
University 8(17.8%) DN4 4.16 +2.54 5(0-9)
Type Of Disease Axdal iﬁg‘;ﬁybar' 10 (222%) ESR 14.96 + 10.55 15 (2 - 44)
Oligoarticular 26 (57.8%) General Health 4298 +15.7 45 (10 - 77)
Poliartricular 9(20.0%) HAQ 10.07 + 8.46 8(0-38)
Job Not working 24 (53.3%) D ise(al‘\jfogt‘;lrs";ﬁon 78.91 + 95.8 36 (1 - 420)
Traveling business 14 (31.1%) Mental Health 53.78 +17.63 56 (12 - 80)
Office 7 (15.6% ) Pain Detect 14.2 +£5.84 14 (1 - 26)
Alcohol Not consuming 39 (86.7% ) Physical function 65.33 +20.63 70 (20 - 100)
Consuming 6(13.3%) Role emotional 35.56 + 39.19 33.33 (0 - 100)
Biological Treatment No 32(71.1%) Role physical 30.0 £ 36.38 25 (0 - 100)
Yes 13 (28.9% ) Mom(i;gi;gﬁness 32.58 +48.14 15 (0 - 240)
Gender Male 13 (28.9% ) Social functioning 61.4 +24.27 62.5 (12.5 - 100)
Female 32(71.1%) SPARCC 4.47 £3.35 4(0-16)
DMARD No 17 (37.8% ) VAS Movement 6.24 £ 1.94 6(1-10)
Yes 28 (62.2%) VAS Rest 4.89 £2.32 5(0-10)
Marital Status Single 5(11.1%) Vitality 31.11 £17.12 30 (0 - 60)
Married 40 ( 88.9% ) Age 4424 926 44 (22 - 66)
NSAID No 29 (64.4%)
Yes 16 (35.6% )
Smoke Non-smoker 24 (53.3%)
Smoker 21(46.7% )

CRP:C-reactive protein, DAPSA: The Disease Activity Index for Psoriatic Arthritis, DN4: Douleur Neuropathique 4 Questions, ESR:
Erythrocyte sedimentation rate, HAQ: Health Assessment Questionnaire, SPARCC: Spondyloarthritis Research Consortium of Canada
Enthesitis Index, VAS: Visual Analogue Scale
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Table 2:
Parameter NEUROPATHIC PAIN - PAIN DETECT QUESTIONNAIRE
Patients with NP (30) Patients wihout NP (15) P value
Body pain 33.07 +18.1 47.2417.93 0.017(S)
32(0 - 84) 51 (12 - 84)
CRP 6.91 + 14.85 4.46 + 6.51 0.3(M)
1.15 (0.02 - 68) 1.92 (0.2 - 26.13)
DAPSA 31.66 + 14.84 18.64 +4.72 0.001(M)
28.11 (7.5 - 64.77) 17.78 (12.05 - 26.15)
ESR 15.6 £10.8 13.67 £ 10.26 0.514(M)
15(2 - 44) 15(4 - 43)
General health 41.13 +15.72 46.67 + 15.52 0.27(S)
40 (10 - 72) 45 (15 - 77)
HAQ 12.47 + 8.89 527 £4.92 0.002(M)
9.5 (1 - 38) 4(0-19)
Disease duration (Months) 78.13 +106.27 80.47 +73.82 0.322(M)
24 (1 - 420) 60 (1 - 240)
Mental health 50.13 +£18.78 61.07 £ 12.69 0.066(M)
52 (12 -76) 64 (36 - 80)
Pain Detect 17.4 + 3.84 7.8+33 <0.001(S)
17 (10 - 26) 8(1-12)
Physical function 61.33 £21.17 73.33 +17.49 0.065(S)
62.5 (20 - 100) 75 (30 - 100)
Role emotional 35.56 + 38.09 35.58 + 42.68 0.99(M)
33.33 (0 - 100) 0 (0 - 100)
Role physical 225+32.4 45.0 +40.31 0.065(M)
0 (0 - 100) 50 (0 - 100)
Morning stiffness(Mins) 44.2 +55.35 9.33+8.42 0.003(M)
22.5 (0 - 240) 10 (0 - 30)
Social functioning 60.83 +22.44 62.53 +28.38 0.828(S)
56.25 (25 - 100) 62.5 (12.5 - 100
VAS movement 6.83 +1.97 5.07 +1.28 0.001(M)
8(1-10) 5(3-38)
VAS rest 523+1.74 42+3.14 0.163(M)
5(2-9) 3(0-10)
Vitality 27.67 £16.23 38.0+17.3 0.055(S)
25(0-55) 35(0 - 60)
Age 45.17 £9.18 42.4 +9.46 0.351(S)
46 (22 - 64) 44 (22 - 66)
SPARCC 4.8 £3.12 3.8+£3.78 0.12(M)
4(0-16) 3(0-12)

CRP:C-reactive protein, DAPSA: The Disease Activity Index for Psoriatic Arthritis, ESR: Erythrocyte sedimentation rate, HAQ: Health
Assessment Questionnaire, VAS: Visual Analogue Scale, SPARCC: Spondyloarthritis Research Consortium of Canada Enthesitis Index
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DISCUSSION
Our study shows that the prevalence of neuropathic pain
is high in PsA patients (66.7%). In these patients, pain se-
verity and disease activity measurements were higher. In
a study conducted with RA patients, it was observed that
RA patients with NP had significantly higher pain severity
and disease activity measurements.® Similar results were
also obtained in our study. Additionally, depression rates
were higher in patients with NP in this study.® In another
study, neuropathic pain prevalence was researched in pa-
tients with RA, PsA and SpA using PDQ and it was found
to be 28% in PsA patients. Additionally, NP was detected
at a higher rate than the two types of arthritis researched."?
Similar to our study, high disease activities were seen in

NP patients in this study.

In that study, since fibromyalgia (FMS) patients were in-
cluded in the study, distinction between FMS and NP is
not clear.”® It was shown that PainDETECT questionnaire
could not distinguish between FMS and NP** But in our
study, patients with FMS were not included according to
ACR Appropriateness Criteria, and this is considered to

increase the importance of the study.

In another study conducted in PsA patients by using PDQ,
NP prevalence was found to be 42%."” This study also
shows that NP is seen at a high rate in PsA patients and

affects disease activity.

In the field of both inflammatory and degenerative joint
diseases, the mechanisms underlying pain symptoms have
been the subject of intensive research in recent years. In
particular, there is growing awareness that mechanisms
including peripheral and central sensitization are involved
as well as the nociceptive pathway.”> Our results are con-
sistent with those collected by Rifbjerg-Madsen et al., who
first documented the significant prevalence of central pain
from DANBIO registry data.”

In a prognostic study conducted on patients diagnosed

with early RA, it was demonstrated that high PDQ scores
at baseline resulted in low probability of Boolean remis-

sion at the 6th month evaluation.*

The strength of our study is that it researched demograph-
ic and disease-specific clinical variables associated with
the presence of neuropathic pain characteristics in PsA
patients. Additionally, it is considered important to de-
termine the presence of NP in PsA patients. Pain severity
and disease activity have been shown to be high in these
patients. It was considered that this situation may lead to
a low response to treatment and a decrease in the success
of treatment. Apart from this, in the HAQ and VAS Move-
ment results, which evaluate physical activity, a statistically
significant difference was found. It can be thought that this
situation reduces the patient’s quality of life and physical
activity and affects the treatment response and the patient’s
expectations. In this regard, it is considered that recogni-
tion of the presence of NP and treating it in patients with

PsA may also affect the success of PsA treatment.

The limitations of our study are that the cross-sectional
evaluation did not allow prognostic evaluation, the mild
effect of psoriasis in our case study, and the effect of skin

disease on certain pain descriptors of PDQ.

CONCLUSION
In conclusion, it has been shown that NP component is
frequently seen in PsA patients, and the presence of this
parameter may have a negative effect on physical limita-
tion and treatment success. It has been considered that the
recognition of NP and regulation of its treatment could in-
crease the treatment success. It has been shown that pres-

ence of NP can cause severe disease.
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Abstract
Introduction  Polypharmacy is frequently used in the treatment of bipolar disorder. We aimed to investigate polypharmacy rates, associated factors, and the types of drugs preferred in
treatment among outpatients with bipolar disorder.
Materials A total of 209 bipolar disorder patients attending an outpatient psychiatry clinic were included in this study. Drug types, active substances, and combination forms were
and Methods  examined.

Results  The rate of polypharmacy among bipolar outpatients was found at 79.40%. Antipsychotics were the most frequently preferred drug for the treatment. The most commonly
used antipsychotic was quetiapine, whereas the mood stabilizer was sodium valproate and the antidepressant was paroxetine. The most common form of treatment for
bipolar disorder was the combined use of a mood stabilizer and an antipsychotic.

Conclusion  In contrast to treatment guidelines, polypharmacy has virtually become a standard in the treatment of bipolar disorder. It appears that the adoption of polypharmacy in
treatment will persist for a variety of reasons. As such, there is a need to develop new guidelines to guide psychiatrists in determining the patient groups and types of
combinations in which combination therapy will be preferred. Moreover, interventions are needed to minimize the possible side effects, and risk of drug-drug interactions
related to the use of multiple drugs, determine the benefit/harm ratio, and reduce unnecessary psychotropic drug use.

Keywords  Bipolar Disorder; Outpatients; Polypharmacy; Drug; Treatment; Combination
0z

Ama¢  Bipolar bozukluk tedavisinde polifarmasi siklikla kullamlmaktadir. Bu ¢calismada, bipolar bozukluk tamli ayaktan hastalarda polifarmasi oranlarin, iliskili faktérleri ve teda-
vide tercih edilen ilag tiirlerini arastirmay: amagladik.

Yontem ve  Bu ¢alismaya bir ayaktan psikiyatri klinigine devam eden 209 bipolar bozukluk tanili hasta dahil edildi. Tedavide tercih edilen ilag tiirleri, etken maddeler ve kombinasyon

Geregler  sekilleri incelendi.

Bulgular  Bipolar bozukluk tanili ayaktan hastalarda polifarmasi orant %79.40 bulundu. Tedavide en sik kullamlan ilag grubu antipsikotik ilaglardi. En fazla tercih edilen antipsikotik
ketiapin, en sik kullanilan duygudurum dengeleyici sodyum valproat ve en sik kullamlan antidepresan paroksetin idi. Bipolar bozukluk icin en yaygin tedavi sekli, bir duygu-
durum dengeleyici ve bir antipsikotik kombinasyonuydu.

Sonu¢  Tedavi kilavuzlarinda 6nerilenin aksine, bipolar bozukluk tedavisinde polifarmasi standart tedavi haline gelmistir. Bipolar bozukluk tedavisinde polifarmasi uygulamas: gesitli
nedenlerle devam edecek gibi goriinmektedir. Bu nedenle, polifarmasi tercih edilecek hasta gruplar: ve kombi tiirlerinin belirl inde psikiyatristlere yol gosterecek yeni
kilavuzlarin gelistirilmesine ihtiyag vardir. Ayrica polifarmasiye bagh olasi yan etkileri ve ilag-ilag etkilesimi riskini en aza indirecek, kar/zarar oranini belirleyecek ve gereksiz
psikotrop ilag kull 1zaltacak miidahalelere ihtiyag vardir.

Anahtar Bipolar Bozukluk; Ayaktan Hasta; Polifarmasi; llag; Tedavi; Kombinasyon
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INTRODUCTION
Bipolar disorder is characterized by manic, hypomanic,
and depressive episodes, evolving with remissions and re-
lapses and requiring lifelong treatment, which affects 1 to
2% of the adult population.’” This complex nature of the
disorder often renders the treatment process complicated
and challenging for clinicians.* The pharmacological treat-
ment aims to keep acute episodes under control, prevent
relapses and recurrences, maintain remission for a long
time and increase functionality."? Depending on the se-
verity of the disorder, a mono- or multi-drug therapy may
be administered. Yet, the disorder often requires a long-

term, multi-drug regimen.'*%¢

Polypharmacy means combining two or more psycho-
tropic drugs in the treatment of bipolar disorder, which
may involve mood stabilizers (MS), antipsychotics (AP),
antidepressants (AD), and benzodiazepines (BDZ), at
any period of the disease."”® Although numerous clinical
guidelines have been developed, following these guidelines

is not feasible in actual practice.*

Although multi-drug use is common and there are stud-
ies examining the characteristics and drug types associ-
ated with polypharmacy in bipolar disorder in the world,
studies in Tiirkiye are limited.” In this study, we aimed to
examine the rates of polypharmacy, psychotropic drugs
and combination forms in bipolar patients followed up in
a psychiatry outpatient clinic and to present the drugs pre-

ferred in the treatment of bipolar disorder in Tirkiye.

MATERIALS and METHODS
Sample and design
This study was conducted at an outpatient psychiatry clin-
ic, between Jun to December 2021. Two hundred eighty
four patients with bipolar disorder were followed up in
the outpatient psychiatry clinic. Patients with mental re-
tardation or neurological disease and who did not want to
be participate to the study were excluded from the study.

According to the inclusion and exclusion criteria, 209 pa-

tients with bipolar disorder, who were clinically stable, and
medical treatment remained unchanged over the past 6

months were included in the study.

The diagnosis of bipolar disorder was confirmed by a
psychiatrist according to the Diagnostic and Statistical
Manual of Mental Disorders 5 (DSM-5) criteria.” Eth-
ics committee approval was obtained from the Clinical
Research Ethics Committee of Samsun Training and Re-
search Hospital with the date of 15.05.2021 and the num-
ber GOKA/2021/10/5. Written consent was observed from

all patients.

MATERIAL and METHOD
The researchers created a sociodemographic data form
that included age, gender, education level, duration of
the disorder, and the number of hospitalizations. Also, a
medical follow-up form was drawn up, which included the
treatment characteristics. This study was conducted retro-
spectively from the medical records of patients followed in

an outpatient psychiatry center.

Data analysis
The data were analyzed using SPSS 25.0. The descriptive
statistics were reported as meantstandard deviation for
continuous numerical variables with normal distribution.
All categorical variables were presented as the number of

cases (n) and percentage (%).

RESULTS
Sociodemographic characteristics
The mean age of the participants was 46.6+13 years, and
the mean duration of the disorder was 17.7£10 years. The
majority of the subjects were female. Over half of the pa-
tients were, at least once, hospitalized. The mean number
of drugs used daily was 2.3£10. The patients’ sociodemo-

graphic characteristics are presented in Table 1.
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Table 1: Sociodemographic and clinical characteristics of the

patients

Number (n) Percent (%)
Sex
Male 92 44.0
Female 117 56.0
Age
24 years and under 10 4.80
25-34 29 13.90
35-44 52 24.90
45-54 59 28.20
55-64 36 17.20
65 years and older 23 11.0
Marital status
Married 108 51.70
Single 64 30.60
Widowed 36 17.20
Divorced 1 0.50
Education
Illiterate 12 5.70
Literate 3 1.40
Primary school 82 39.20
Middle school 33 15.80
High school 44 21.10
University 35 16.70
Occupation
Employed 52 24.90
Unemployed 122 58.40
Retired 27 12.90
Disabled retired 8 3.80
Disease duration
0-5 years 22 10.50
6-10 years 37 17.70
10 years and over 150 71.80
Hospitalization
None 101 48.30
1-2 times 63 30.10
3-4 times 24 11.50
5 times and more 21 10.0
Hospitalization in the last 1 year
No 196 93.80
Yes 13 6.20
Total 209 100.0

The mean age

46.6+13 (min 18, max 79 years)

The mean age of disease onset

29.2+13 (min 14, max 69 years)

The mean duration of illness

17.7+11 (min 1, max 57 years)

The mean number of hospital-

L 1.8+35 (min 0, max 20 times)
ization

The mean number of drugs 2.3+10 (min 1, max 6 drugs)

Treatment pattern
The polypharmacy rate of bipolar outpatients was 79.40%.
The treatment often consisted of two or three different
drugs (36.80% and 29.70%, respectively).

The widest form of polypharmacy was the combination of
aMS and an AP, followed by the combination of an AP and
an AD in the second, and the combination of a MS, an an-
tipsychotic, and an antidepressant in the third. The char-
acteristics of the patients’ treatment patterns are shown in

Figure 1.
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Figure 1: Treatment profile

Types of drugs
The APs were the most frequently preferred drugs in the
treatment of bipolar disorder (78.0%), followed by the MSs
(54.10%). The rate of AD use was 43.50% and BDZ use

was 3.80%. By active substance, the most preferred drug
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was quetiapine, followed by sodium valproate and arip-
iprazole (37.30%, 27.30%, and 21.50%, respectively). Lith-
ium and olanzapine ranked fourth with an equal rate of
use (20.60%, each). Of the patients using antipsychotics,
92.60% were using atypical APs, and of the patients using
ADs, 56.0% were using ADs from the SSRI.

Mood stabilizers
The rate of MS use was 54.10%. The most common pre-
ferred MS was sodium valproate (27.30%), followed by
lithium second (20.60%). Lamotrigine or carbamazepine

was less (9.10% and 5.70%, respectively).

Antipsychotics
The rate of patients using at least one AP was 78.0%, of
which 48.80% were using only one AP and 29.20% of
the two or more APs. Most of the APs were atypical APs
(77.0%). The most preferred AP was quetiapine (37.30%),
followed by aripiprazole and olanzapine, (21.50% and
20.60%, respectively).

Antidepressants
The rate of AD use was 43.50% in bipolar disorder. Of
38.30%, have one AD, whereas 5.30% had two different
ADs. Patients whose treatment includes AD, 8.10% were
not taking any MS or AP. Most of the ADs were SSRIs
(22.50%), whereas SNRIs were 14.40%, and SSRIs+SNRIs
were 1.40%. The rates of TCAs and other ADs were fairly
low (5.20%). Among SSRIs, the most preferred drug was
paroxetine (8.60%), and duloxetine (8.10%) was in SNRIs.

Benzodiazepines
The use of BDZ was fairly low (3.80%). The most frequent-
ly preferred was lorazepam (1.40%). Treatment patterns

and types of drugs were shown in Table 2.

Table 2: Drug categories and active substances

Number | Percent

(n) (%)
Mood Stabilizer
No 96 45.90
Yes 113 54.10
Na valproate 57 27.30
Lithium carbonate 43 20.60
Carbamazepine 12 5.70
Lamotrigine 19 9.10
Number of Mood Stabilizers
None 96 45.90
Single MS 96 45.90
Two of MSs 17 8.10
Antipsychotic
No 46 22.0
Yes 163 78.0
Risperidone 25 12.0
Olanzapine 43 20.60
Quetiapine 78 37.30
Clozapine 2 1.0
Aripiprazole 45 21.50
Paliperidone 16 7.70
Amisulpiride 13 6.20
Haloperidol 7 3.30
Others (Chlorpromazine, zuclopenthixol,
pimozide, trifluoperazine) 8 380
Number of Antipsychotic
No AP 46 22.0
Single AP 102 48.80
Two of APs 52 24.90
Three of APs 7 3.30
Four of APs 2 1.0
AP group
No AP 46 22.0
Atypical AP 151 72.20
Typical AP 2 1.0
Atypical+Typical AP together 10 4.80
Antidepressant
No 118 56.50
Yes 91 43.50
Only SSRI 45 21.50
SSRI+Other AD 2 1.0
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Only SNRI 27 12.90
SNRI+Other AD 3 1.50
SSRI+SNRI 3 1.40
Only other ADs (TCA, mirtazapine,

bupropion, vortioxetine, etc.) 1 520
Number of antidepressants

No AD 118 56.50
Single AD 80 38.30
Two of ADs 11 5.30
Type of antidepressant

No AD 118 56.60
Yes 91 43.50
SSRI

Sertraline 15 7.20
Paroxetine 18 8.60
Escitalopram 10 4.80
Citalopram 3 1.40
Fluoxetine 2 1.0
Fluvoxamine 3 1.40
SNRI

Duloxetine 17 8.10
Venlafaxine 15 7.20
Other ADs

Mirtazapine 4 1.90
Clomipramine 7 3.30
Amitriptyline 2 1.0
Bupropion 2 1.0
Vortioxetine 3 1.40
Milnacipran 1 0.50
AD use without MS or AP

No 192 91.90
Yes 17 8.10
Benzodiazepine

No BDZ 201 96.20
Yes 8 3.80
Lorazepam 3 1.40
Alprazolam 1 0.50
Diazepam 2 1.0
Clonazepam 2 1.0
Total 209 100.0

*MS: Mood stabilizer, **AP: Antipsychotic,

***AD: Antidepressant, ****BDZ: Benzodiazepine

High rates are shown in bold style.

Variables associated with monotherapy/polypharmacy
No statistically significant differences were found between
the monotherapy and polypharmacy groups for age, gen-
der, marital status, education attainment, occupational sta-
tus, age of onset of the disorder, duration of the disorder,
hospitalization, number of hospitalizations, use of extend-
ed-release antipsychotics, and benzodiazepines (p>0.05).
Hence, the age was notably higher in the polypharmacy
group (p=0.007).

DISCUSSION
In this study, the polypharmacy rate of bipolar outpatients
was 79.40%. Although not recommended in treatment
guidelines, numerous studies have shown that polyphar-
macy is widely preferred.*® In addition, there are also
studies reporting that polypharmacy may be more effec-
tive than monotherapy."" The studies on bipolar disorder
showed that the rates of polypharmacy range from 50 to
93.7%.1*581114 The discrepancies between the results re-
ported in similar studies may be accounted for by method-
ological aspects (e.g., classification of drugs, sample size,
drug classes, countries’ treatment policies, and physicians’

treatment practices).'>'

Sociodemographic data
The majority of patients included in the study were female
(56.0%). In general, the prevalence of bipolar disorder is
equal in males and females. Yet, some studies about treat-
ment patterns indicated that the disorder is more prevalent
in females.!*>#1217-19 Tt is also noted that the higher num-
ber of females may be because women are more compliant
with the treatment.® The high number of female subjects
in our study may be attributed to the women being more

likely to adhere to the treatment as compared to men.

In the present study, 51.70% of the patients were married
and 39.20% had primary education. Studies on the char-
acteristics of treatment for bipolar disorder report that the
disorder is more common among married.>**** Almost

half of the patients with bipolar disorder in Tiirkiye have
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an educational background of 5 years or less.20 Our data

are consistent with previous studies.

Our study found that the mean age of the patients was
46.60 years. Although bipolar disorder is expected more
frequently at a younger age, similar studies showed that
the mean age of patients with bipolar disorder ranges from
40 to 43 years.**'121% In a study conducted in Poland, the
mean age was reported to be 46.2 years, which is quite sim-

ilar to our data.!!

Polypharmacy is more common at younger ages in bipolar
disorder.* However, we found that the rate of polypharma-
cy was higher in patients aged 55 to 64 years. In our study,
the duration of the disorder was high, and the number of
patients with a duration of 10 years or more was high. So,
this study involved a chronic group of patients. Bipolar dis-
order evolves more severely in chronic patients, who have
more frequent manic episodes, the increased frequency of

polypharmacy is not surprising.

The mean number of drugs used daily was 2.3+10. Of the
20-33% of bipolar patients are reported to take 4 or more
psychotropic drugs during hospitalization.'* In parallel
with our study, the studies conducted with outpatients
showed that the mean number of drugs used daily varies
between 2.4 and 3.8.1,8,12 The clinical stability of patients
included in this study may be the reason for decreased

number of drugs used daily.

Bipolar disorder and polypharmacy
We found that the rate of polypharmacy was 79.40%
among clinically stable bipolar outpatients. According to
the Systematic Treatment Enhancement Program for Bi-
polar Disorder (STEP-BD), a large-scale study on bipolar
disorder, and the majority of whom are outpatients, 40%
of the patients with bipolar disorder, use three or more
drugs." Various studies investigating rates of polyphar-
macy in bipolar disorder have found that the rate of poly-

pharmacy ranges from 50% to 93.7%.*>%!"1* The rate of

polypharmacy in our study is consistent with data in the

literature.

A variety of drugs are used in the acute period and prophy-
lactic treatment in bipolar disorder.® Both the broad range
of symptoms and the recurrent, episodic, and heterogene-
ous nature of the disorder require combinations in treat-
ment. As such, the likelihood of polypharmacy increas-
es.51*17 As well, studies suggest that no adequate response
to monotherapy is achieved in the acute period, that
monotherapy fails to reduce relapse rates and maintain re-
mission, and that regimens with the combination of 2 or
3 drugs are more effective in achieving remission."”® The
present clinical practice shows that patients with bipolar
disorder are treated on average with 3 to 4 different psy-
chotropic drugs. Whilst its effectiveness remains largely
unknown due to a lack of controlled studies, there is ev-
idence from the United States and Europe that polyphar-

macy is frequently used.?

The most prevalent cause of polypharmacy in bipolar
disorder is the failure in achieving remission.' The most
comprehensive study conducted on bipolar disorder, the
STEP-BD, revealed that, after a two-year follow-up peri-
od, 42% of symptomatic patients showed no improvement
despite treatment.'* It has recently been reported that poly-
pharmacy is more potent in prophylactic treatment. The
unavailability of an ideal MS agent for bipolar disorder has
prompted clinicians to boost the treatment with a second
ineffective or partially effective drug.'* For these reasons,
the use of combined drugs for bipolar disorder is now rec-
ommended."” Beyond these, polypharmacy is driven by
many factors, such as the episodic nature of the bipolar
disorder, high rates of recurrence in patients using only
MS, comorbid psychiatric illnesses, attempts to control
side effects, and a poor understanding of the pathophys-
iology of the disorder."®

The studies on current treatment guidelines for bipolar

disorder have revealed that these guidelines are incoher-
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ent and lacking in some respects. The guidelines state that
patients with different clinical characteristics (e.g., with
rapid cycles or a chronic course) are not considered, that
psychiatric and medical comorbidities are ignored, and
that no specific recommendations for particular purpos-
es are made." Polypharmacy is described as the treatment
regimen that does not follow treatment guidelines but
makes the greatest contribution to treatment for bipolar
disorder.”’ The STEP-BD study found that the patients
who received monotherapy were less than 20%. Today,
polypharmacy is recognized as the norm rather than an
exception in the treatment of bipolar disorder.® Using two
MSs or one MS with an atypical AP has now become a

standard practice in the treatment of patients."”

Types of combinations
We found that the most preferred treatment for bipolar
disorder was the combination of a MS and an AP drug.
The combinations include at least one MS and one AP with
a rate of 41.60%. There is evidence from randomized con-
trolled studies that the combination of a MS and an atypical
AP is more effective, especially in acute mania'’. It appears
that combinations vary according to clinicians’ preferenc-
es or countries’ economic policies on health care.®!"!? The
studies from different countries reported that the most
widely used type of polypharmacy was the combination
of MS+AP, which is similar to our data."'*'>"* Our results
confirm previous evidence that the use of MS+AP in the
treatment of bipolar disorder is more effective than the use

of either drug alone."?

Types of drugs

We found that AP drugs were the most often preferred
drugs in bipolar disorder, followed by MSs in the sec-
ond, and ADs in the third (78.0%, 54.10%, and 43.50%,
respectively). BDZs were found to be preferred minimal-
ly. The literature shows that MS use in bipolar disorder
ranges from 82% to 92.4%, with AP ranging from 32.0%
to 53.8%, AD from 15% to 66.7%, and BDZ from 7.8% to
42.5% 181012

In our study, we found that the rates of MS and BDZ use
are lower, whilst the rate of AD use is consistent with the
literature, and the rate of AP use is higher than reported
in the literature. There was a significant increase in the use
of atypical APs and a decrease in the number of patients
treated with MS between 1998 and 2009." A recent study
surveying treatment practice in bipolar disorder found
that rates of MS use have decreased and the use of APs
has increased in recent years.® Besides, a study conducted
in our country in 2014 reported that APs were used for a
longer period in patients with manic/hypomanic episodes
and psychotic symptoms in bipolar disorder, and the use
of APs became more common and the duration of use was
prolonged.” Although our study did not consider the type
of episode in the past and the presence of psychotic symp-
toms during the attack, the use of APs in preference to MSs
may have been affected by the type of attack and the pres-

ence of psychotic symptoms.

Use of mood stabilizers
Our study showed that sodium valproate is more preferred
than lithium. Although there are new treatment regimens
available, lithium is still recognized as the most effective
treatment for reducing the recurrence of episodes and is
recommended as first-line therapy by the National Institute
for Health and Care Excellence (NICE).** However, despite
NICE recommendations, it is evident that lithium is not
used sufficiently in clinical practice, where other mood
stabilizers, and especially atypical APs, are becoming more
popular.?® Lithium can effectively prevent recurrences in
only one-third of patients. Accordingly, many studies from
a variety of countries confirmed that the drugs used in the
treatment of bipolar disorder have undergone significant
changes over time.? It is also reported that the preference
for lithium has decreased over the years, antiepileptic and
AP drugs have been prescribed more, and even atypical
antipsychotics have replaced lithium.>** On the oth-
er hand, sodium valproate is the most widely prescribed
drug for bipolar disorder in certain countries.'®!! Hence,

the prevalence of sodium valproate use as MS among our
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patients supports the view that preferences in bipolar dis-

order treatment have changed.

Use of antipsychotics
We found that the most frequently preferred drugs for the
treatment of bipolar disorder were APs. The most impor-
tant development in the past was the awareness that lith-
ium, valproate, and carbamazepine have a mood-stabiliz-
ing effect on bipolar disorder. Yet, the proof that atypical
APs are effective in the treatment of acute attacks, in the
late 21st century, has led to these drugs being referred to as
second-generation mood stabilizers."! As a consequence,
the preference for atypical APs in the treatment of bipo-
lar disorder has dramatically increased.”® Atypical APs are
now recommended for the acute and maintenance phases

of the disorder.®

Quetiapine was found to be the most preferred AP drug
in our patients, followed by olanzapine and aripiprazole,
respectively. The Turkish Psychiatric Association’s Guide-
lines for the Treatment of Bipolar Disorder indicate that
quetiapine is superior to the combined or single use of lith-
ium and sodium valproate in the prophylactic treatment.
When used alone, its antidepressant effect is superior to
that of lithium, along with similar efficacy to lithium in
preventing mania or hypomania.*® Unlike other atypical
APs, quetiapine works well in all stages of bipolar disor-
der (manic/mixed episode/depression), in both acute and
maintenance treatment. Therefore, treatment guidelines
recommend the use of quetiapine as first- and second-line
treatment for all stages of bipolar disorder.'"* The fact that
quetiapine was the most frequently preferred AP drug in
our study is consistent with treatment guidelines, which
suggests that it may be the right choice for the treatment
of bipolar disorder.

Use of antidepressants
In our study, the rate of AD use in bipolar disorder was
43.50%. If AD is required in bipolar disorder, it is recom-
mended that the duration of use be kept short and tapered

quickly once improvement is achieved.”” However, it is also
reported that 15-20% of patients become depressed again
after discontinuing AD, indicating the need for AD.1 A
large-scale national study from Denmark reported that the
rate of AD use ranged from 40% to 61.5% across patient
groups.” However, the STEP-BD study, revealed that the
rate of AD use in bipolar disorder was 40.6%.% Although
the rate of AD use we obtained appears high, it is consist-

ent with the rates reported previously.

The most frequently prescribed AD group was SSRIs
(21.50%), with the most frequently preferred AD was par-
oxetine. The rate of SSRI use was reported as about 29% by
Holzapfel et al., and 21.6% in the STEP-BD study."*® The
guidelines for the treatment of bipolar disorder recom-
mend the use of SSRIs owing to the higher risk of rapid
cycling or manic switch with newer antidepressants and
tricyclic agents.”® Whereas we did not evaluate psychiat-
ric comorbidity, the reason that paroxetine was preferred
more may be attributed to the fact that our patients with

bipolar disorder were accompanied by anxiety disorders.

We find that the rates of use of ADs in both the SSRI and
non-SSRI groups are close to each other. The high rate of
use of ADs other than SSRIs appears to be risky in terms
of rapid cycling or manic switch. This may imply that phy-
sicians lack sufficient information about the risks of attack

or are ignorant of the risk.

Use of benzodiazepines

The rate of BDZ use was quite low (3.80%). The rates of
BDZ use in bipolar disorder have reported the rates be-
tween 5% and 40%.>" The use of BDZ in bipolar disorder
stems either from the prolongation of the polypharmacy
process or from the inability to adequately control the at-
tacks. BDZs are typically used in the acute attack period.*
The predominance of lorazepam use as a BDZ drug in our
study confirms this information. The low rates of BDZ use
in this study may be linked to clinically stable patients in-
cluded in the study.
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This study has some limitations. First, conditions such as
comorbid psychiatric disorders that may cause polyphar-
macy have not been evaluated. Second, the severity of the
disorder, the number and types of attacks in the past, and
the presence of psychotic symptoms accompanying the at-
tack were not examined. A further limitation is the lack of
assessment of drug compliance. Addressing these issues in
future studies may help to establish a causal relationship
in the preference for combinations and to develop more
rational treatment protocols. Finally, this study does not
include any hypotheses as it is a prevalence study exam-
ining the polypharmacy rates of a group of patients with

bipolar disorder.

CONCLUSION
This study presents an example of bipolar disorder treat-
ment practices, drug and combination preferences reflect-
ing Turkiye. In this study, the rate of polypharmacy was
found to be high. Therefore, psychiatrists in our country
are advised to be careful about drug-drug interactions. In
addition, it should be kept in mind that the use of multiple
drugs may impair drug compliance in a disease such as bi-
polar disorder that requires regular drug treatment. Future
studies are needed to cover the effect of polypharmacy on
drug compliance and drug-drug interactions in polyphar-

macy in bipolar disorder.
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Abstract
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Materials
and Methods

Results

Conclusion

Keywords

Breast cancer is one of the most prominent causes of mortality among women worldwide due to factors such as aggressive behavior of the cancer and resistance to
chemotherapeutic agents. Resistance to chemotherapeutic drugs in cancer treatment is a common phenomenon, especially in progressive diseases with a high prevalence.
Therefore the current study aimed to demonstrate the anti-cancer effects of Ganoderma Lucidum (GL) on MDA-MB-231 and MCF-7 cell lines.

‘We showed the effect of GL on cell proliferation using the MTS method, its effect on clone formation with a clonogenic test, and we also evaluated whether the apoptotic
pathway was activated by western blot.

GL significantly inhibited cell proliferation depending on the dose in MDA-MB-231 and MCF-7 cell lines and it significantly reduced the number of colonies compared
to non-treated cells. In addition, GL induced the initiation of apoptosis in MDA-MB-231 and MCEF-7 cells, as evidenced by an enhanced level of caspase-8 and caspase-9
and decreased expression of PARP.

These results demonstrated the molecular mechanism underlying the anti-cancer effects of GL, suggesting that GL might be useful in anticancer therapy. Novel products,
such as GL, undoubtedly have promise for the future.

Ganoderma Lucidum, Breast cancer, apoptosis, natural products
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Meme kanseri, agresif davranisi ve kemoterapétik ajanlara direng gibi faktorler nedeniyle diinya capinda kadinlar arasinda en onemli 6liim nedenlerinden biridir. Kanser
tedavisinde kemoterapdtik ilaglara direng, ozellikle prevalanst yiiksek olan ilerleyici hastaliklarda sik goriilen bir olgudur. Bu nedenle mevcut ¢alisma, Ganoderma Lucidum
(GL)'un MDA-MB-231 ve MCF-7 hiicre hatlar: iizerindeki anti-kanser etkilerini gostermeyi amagladi.

GLhnin hiicre proliferasyonu tizerindeki etkisini MTS yontemi ile, klon olusumu iizerindeki etkisini klonojenik test ile gisterdik ve ayrica apoptotik yolun aktive edilip edilmedigi
western blot yontemi ile degerlendirdik.

GL, MDA-MB-231 ve MCF-7 hiicre hatlarinda doza bagh olarak hiicre proliferasyonunu énemli élciide inhibe etti ve tedavi edilmemis hiicrelere kiyasla koloni sayisint 6nemli
dliide azaltti. Ek olarak, GLnin, MDA-MB-231 ve MCF-7 hiicrelerinde apoptozu indiikledigi artan kaspaz-8 ve kaspaz-9 seviyesi ve azalmis PARP ekspresyonu ile kanitlandi.

Bu sonuclar, GLnin antikanser etkilerinin altinda yatan molekiiler mekanizmay: gosterdi ve GLnin antikanser tedavisinde faydal olabilecegini diisiindiirdii. GL gibi yeni
iirtinler siiphesiz gelecek vaat ediyor.

Ganoderma Lucidum, meme kanseri, apoptoz, dogal iiriinler
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INTRODUCTION
In recent years, the increasing number of cases and deaths
has made breast cancer the world’s most prevalent malig-
nancy."* According to Global Cancer Statistics (GLOBO-
CAN), worldwide there are almost 19.3 million new can-
cer diagnoses and approximately 10 million deaths from
cancer. Breast cancer (BC) is the most common type of
cancer with an estimated 2.3 million new diagnoses.? BC is
generally diagnosed by the presence or absence of three re-
ceptors identified as estrogen receptor (ER), progesterone
receptor (PR), and human epidermal growth factor recep-
tor 2 (HER2). Triple-negative breast cancer (TNBC) is a
subtype of BC that lacks expression of the three receptors.
TNBC accounts for approximately 15%-20% of all breast
cancer cases.>* In the treatment of breast cancers that are
positive for one of the three receptors, appropriate hor-
mone treatments according to the receptor they carry usu-
ally gives effective results. TNBC shows a more aggressive
clinical behavior and poor prognosis versus other types of
BC, and survival rates tend to be lower due to widespread
metastasis or drug resistance in addition to the absence of
effective targeted therapies.>*¢ These results mean that the
hormones estrogen and progesterone, or the HER2 pro-
tein, do not induce the growth of TNBC. Hence, they do
not respond to hormonal therapy targeting ER and PR or
medicines that target HER2 protein receptors. In recent
years, many therapeutic options have emerged in the fight
against metastatic breast carcinoma. However, these ther-
apies frequently fail due to the development of resistance.
Therefore, there is an urgent need for the development of
alternative and more effective therapeutic strategies for the

treatment of BC.2*478

Ganoderma Lucidum (GL) is a type of mushroom that
is widely used in traditional treatments in China and
Asian countries and is also known as the mushroom of
immortality due to its superior therapeutic properties.’
Additionally, it has recently attracted great attention due
to its anti-tumorigenic effects in various types of cancer

and tumor models.'*”* GL has a large number of pharma-

cological actions, such as anti-oxidative, immunity-boost-
ing, anti-inflammatory, and antitumor properties. The ef-
fect of GL against cancer cells has been summarized in a
limited number of studies and has been shown to affect
many cancer cell lines via apoptosis with activation of the
caspase cascade.'*'* Moreover, according to the informa-
tion obtained from the studies, it is thought that GL may
serve as a practical anticancer agent by inducing caspases
in various cancer types.'*'® Similarly, Ganoderma extracts
or components from GL have previously been reported to
possess antitumor activities for breast cancer.’** Although
these and other studies have reported the anti-cancer ef-
fects of GL in BC cells'**, the molecular mechanisms of
the anti-proliferative effects of GL in MDA-MB-231 and
MCEF-7 cells have not been characterized in detail. There-
fore, we aimed to examine the molecular mechanisms of

the effects of GL on these cell lines.

MATERIALS and METHODS
This prospective study took place in Erciyes University,
Faculty of Medicine, Genome Stem Cell Center (GEN-
KOK) in 2019. MDA-MB-231 and MCF-7 breast cancer
cell lines were obtained from the American Type Culture
Collection (Manassas, VA, USA).

Cell culture and GL reagents
(GL Fruiting Body Dry Extract)
GL Fruiting Body Dry Extract was obtained from Sig-
ma-Aldrich (Sigma Aldrich, St. Louis, USA). According to
the manufacturer, this sample contains NLT 0.3% of gan-
oderic acid D and ganoderenic acid D. This was prepared
at six different doses (5, 10, 20, 40, 80 and 100 uM) using
an adequate volume of dimethylsulfoxide (DMSO, Sig-
ma-Aldrich). In addition to these groups, in order to com-
pare the experimental groups, the DMSO group, which
was applied to the cells in the percentage of GL dissolved,
and the NT (Non-treatment) group, which was treated
with nothing, were formed. The stock solution of GL was
stored at 4°C and diluted in FBS-free DMEM and applied
to MDA-MB-231 and MCF-cells at certain concentrations

432




Sakarya Med ] 2023;13(3):431-439
GOKTEPE et al, Ganoderma Lucidum Fruiting Body Dry Extract Inhibits Cell Proliferation and Induces Apoptosis in Breast Cancer Cells by Activating Both Caspase-8 and Caspase-9

for 24 h or 48 h.

Cell culture
Cell lines were cultured in DMEM medium (Sigma
Aldrich, St. Louis, MO) with addition of penicillin (100
units/ml), streptomycin (100 pg/ml) and 10% heat-inac-
tivated fetal bovine serum (FBS). Cells were incubated at
37°C in a humidified incubator with 5% CO2. They were
evaluated for viability and contamination using an invert-
ed microscope. When the cells covered 80-90% of the flask
area in which they were seeded, they were removed with
trypsin-EDTA and passaged. When sufficient cells were
obtained for the study, cells were counted on a Thoma slide

with trypan blue.

Cell viability and proliferation assays
Cells treated with GL were evaluated for cell viability
and proliferation using the MTS (3-(4,5-dimethylth-
iazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sul-
fophenyl)-2H-tetrazolium) assay (Promega, Madison,
WI). MDA-MB-231 and MCF-7 cells were seeded in ap-
propriate quantities in each well of a 96-well plate (1.5x10°
cells/ well) and incubated at 37°C overnight. After incu-
bation, the cells were treated with different doses of GL
(5uM, 10 uM, 20 puM, 40 pM, 80 uM and 100 puM) for
24 and 48 hr. After 48 hours, a mix containing MTS and
phenazine metho-sulfate (20:1 v/v) was supplemented to
the cells and they were incubated at 37°C for 30 minutes.
The results were obtained by measuring absorbance at 450
nm using an ELISA Reader (Promega Glomax Multi De-

tection System).

Colony formation assays
A clonogenic test was performed to examine the effect
on colony formation of GL for MDA-MB-231 and MCEF-
7 cells. For this, the cells were seeded in six-well plates
(1.5x10° cells/well) and incubated overnight at 37°C. Af-
ter incubation, the cells were treated with different doses
of GL and were kept in an incubator for approximately 2

weeks to follow the growth of the cells. After incubation,

the cells were washed with Dulbecco’s phosphate-buftered
saline (DPBS) by removing the medium, and the colonies
were made visible with crystal violet. The numbers of col-

onies were counted using the Image J Software program.

Western Blot analysis
Cells were seeded in 25-cm? culture flasks (3.5x10° cells/4
ml medium) for western blot analyses. After GL treatment,
the cells were collected with trypsin-EDTA and washed
twice with DPBS. Cells were lysed by adding lysis solution
to the cell pellet after centrifugation. The total protein con-
centration of samples was defined with a detergent-com-
patible protein assay kit (DC kit; Bio-Rad, Hercules, CA).
Protein values at 40 ug for each sample were determined
using absorbance measurement at 750 nm and accord-
ingly, aliquots containing loading buffer and distilled wa-
ter were prepared for each sample. Samples were loaded
on a gel and were analyzed by sodium dodecyl sulfate
(SDS)-polyacrylamide gel electrophoresis with a 4% a
20% gradient for protein separation. The SDS-PAGE gel
was electrotransferred to polyvinylidene difluoride mem-
branes (PVDF) with the western blot method. Block-
ing buffer was used to block the membrane for 60 min
at room temperature and then membranes were washed
with TBS-T. After washing, the membranes were treated
with the following primary antibodies diluted in TBS-T
containing 5% dry milk: cleaved-caspase-8 (cell-signaling,
USA), caspase-8 (protein tech, USA), cleaved-caspase-9
(cell-signaling, USA), caspase-9 (protein tech, USA) and
PARP (protein tech, USA) and were incubated overnight
at 4°C. After incubation, the membranes were washed
with TBS-T and were treated with suitable secondary an-
tibodies. Chemiluminescence detection refers to a detec-
tion method that exploits the interaction of an antibody
and antigen and was performed with Clarity Western ECL
Substrate (Biorad). The ChemiDoc MP Imaging System

(Biorad) was used for visualized blots.

Statistical Analysis

All experiments were repeated 3 times to minimize the
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margin of error and the data was summarized as group
means with standard deviations (SD) using Graphpad
PRISM (Graphpad Software Inc., Version 8.0d) program
for statistical analysis. Results in terms of statistical signif-
icance were analyzed using the Student t-test and one-way
ANOVA. The p value less than 0.05 was regarded as statis-

tically significant.

RESULTS
GL inhibits breast cancer cell proliferation
and colony formation
To determine the effects of GL on cell proliferation of
MDA-MB-231 and MCF-7 cells, we performed an MTS
assay after 24 h and 48 h treatment with GL at doses rang-
ing between 5 and 100 uM. Cell viability showed a decrease
at increasing GL concentrations in both breast cancer cell
lines and there was no significant change between the two-

time points (24 and 48 h).

This assay demonstrated that GL had almost no cytotoxic
effects at the 5 and 10 pM concentrations in MDA-MB 231
cells. The cell viability seemed to decrease at concentra-
tions higher than 20 uM and showed a statistically signifi-
cant decrease in viability at the 40 uM concentration of GL
treatment (Figure 1A, p< 0.01). However, the treatment
concentration became more effective as the exposure time
increased. The MDA-MB-231 cell line did not show a sig-
nificant change in cell viability when exposed to 20 uM GL
at 24 h of treatment while it significantly decreased at 48 h,
as shown in Fig 1A. In addition, we formed a DMSO group
to test the effect of DMSO, which we used to dissolve GL,
on cells. There was a significant difference in cell viability
between the NT group, that is, the cell group to which we
did not apply anything, and the DMSO group (p< 0.05),
so we compared the GL doses with the DMSO group. In
MCE-7 cells, GL had almost no cytotoxic effects at the 5
and 10 uM concentrations. The cell viability showed a sta-
tistically significant decrease at the 20 uM (p< 0.01) and
40 uM (p< 0.0001) concentrations, as shown in Fig 1B. On
the other hand, the 80 uM and 100 uM concentrations of

GL led to an almost complete elimination of MCF-7 via-
ble cells. In MCEF-7 cells, there was no significant change
between the two-time points (24 and 48 h). Moreover, a
significant difference was not observed between the NT
group, that is, the cell group to which we did not apply
anything, and the DMSO group (Figure 1A).

We performed a clonogenic assay to determine the effects
of GL on colony formation for 10 days in MDA-MB-231
cell lines (Figure 2A). We found that there was a signifi-
cant reduction in the number of colonies at doses of 5 uM
and 10 uM but we did not observe any colony formation at
doses of 15 uM and 20 pM (Figure 2B). These results were
significant compared to NT and DMSO groups. In MCF-7
cells, there was a significant reduction in the number of
colonies at doses of 10 pM and 15 uM and we did not ob-
serve any colonies at a dose of 20 uM (Figure 3 A-B). These
results were statistically significant (p<0.001).

GL stimulates both intrinsic and extrinsic
apoptotic-death of BC cells

To assess whether GL contributes to the apoptosis-related
death of BC cells, we analyzed the ability of GL to induce
apoptotic cascades for 24h and 48h treatment using west-
ern blot analysis (Figure 2). GL treatment induced activa-
tion of the initiator caspase-9 (as evidenced by an increase
of the 35 kDa cleaved form) in the intrinsic pathway and
activation of the initiator caspase-8 (as evidenced by an in-
crease of the 18, 41, 43 kDa cleaved forms) in the extrinsic
pathway. PARP expression was significantly decreased in
both MDA-MB-231 and MCF-7 BC cells treated with GL
for 24h and 48h treatments (Figure 4-5).

Our results suggest that activation of caspases comes from
specific cleavage of the precursor protein, so we exam-
ined the expression of caspase-8, caspase-9, cleavage of
caspase-8, and cleavage of caspase-9 using Western anal-
ysis 24h and 48h after GL treatment (Figure 4-5). In this
study, with the decrease in caspase 8 and caspase 9 expres-

sion together with the increase in cleaved-caspase 8 and
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Fig. 1: Cell viability determined with MTS assay after treatment of MDA-MB-231 (A) and MCF-7 (B) cell lines with serial
doses (5uM, 10 uM, 20 uM, 40 uM, 80 uM and 100 uM) of GL for 24h and 48h. Data were measured after 24 h and 48 h.
Values less than 0.05 compared to control were considered significant (**p < 0.01, **p < 0.001, ****p < 0.0001).
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Fig. 2: Effect of GL on colony formation in MDA-MB-231. MDA-MB-231 cells were assessed for colony formation by stain-
ing with crystal violet and colony areas were counted with image ] at the end of 14 days for MDA-MB-231 and MCF-7.
Data are presented as mean + SD (****p < 0.0001).
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Fig. 3: Effect of GL on colony formation in MCF-7 cells. MCF-7 cells were assessed for colony formation by staining with

crystal violet and colony areas were counted with image ] at the end of 14 days in MDA-MB-231 and MCF-7. Data are
presented as mean + SD (***p < 0.001, ***p < 0.0001).
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Fig. 4: Effects of GL on apoptosis in MDA-MB-231 cells. MDA-MB-231 cells were cultured with different concentrations
of GL for 24 and 48h and Western blot assays were carried out to examine the effects of GL on the expression of apoptosis
pathway markers in MDA-MB-231 cells after 24 (A) and 48 h (B) of GL treatment. Protein a-tubulin was used as internal

control. Measurements were repeated 3 times independently of each other. The data are presented as mean £ SD (*p < 0.05,
*p < 0.01, *p < 0.001).
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Fig. 5: Effects of GL on apoptosis in MCF-7 cells. MCF-7 cells were cultured with different concentrations of GL for 24 and
48h and Western blot assays were carried out to examine the effects of GL on expression of apoptosis pathway markers in

MCEF-7 cells after 24 (A) and 48 h (B) of GL treatment. Protein a-tubulin was used as internal control. Measurements were

repeated 3 times independently of each other. Data are presented as mean + SD (**p < 0.01, **p < 0.001).

cleaved-caspase 9 expression indicates that GL treatment

activates the apoptosis pathway.

DISCUSSION
Chemotherapy remains an essential treatment for patients
with breast cancer despite the side effects.?* Cancer pa-
tients undergoing chemotherapy treatment are more likely
to get infections due to their weakened immune systems.
Chemotherapy can damage the immune system by reduc-
ing the amount of infection-fighting white blood cells and
making the body more vulnerable. Therefore, patients of-
ten are not able to continue treatment because of the side
effects of the drugs.* For this reason, natural product
research has promise for discovering biologically active
compounds from different sources such as fungi or plants

with anti-cancer potential.’

GL is a popular mushroom that is called the “Mushroom

of Immortality” and has been known for more than 4000

years for health promotion. It has also been used to pre-
vent or cure various diseases, including cancer, in tradi-
tional Chinese medicine.®® Martinez-Montemayor and et
al. showed that GL compounds had significant anti-can-
cer activity against triple-negative breast cancer models.”
Similarly, in recent years, GL polysaccharides (GLP) ex-
tracted from GL were shown to inhibit cell proliferation,
invasion, and metastasis, and induced tumor cell apoptosis
and suppressed drug resistance in BC cells. Although the
composition of GLP has not yet been fully identified, re-
cent studies have found that GL contains more bioactive
compounds than extracts of unbroken spores.'**** Jiang
and et al. showed that GL obstructed the proliferation of
MCEF-7 and MDA-MB-231 cells through regulation of the
estrogen receptor (ER) and NF-kappaB signaling. In this
study, while GL suppressed the expression of ER alpha in
MCEF-7 cells, it did not affect the expression of ER beta in
MCEF-7 and MDA-MB-231 cells. Overall, emerging data

suggest that GL has estrogenic activity on breast cancer
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cells.” Similarly, Ye and et al. showed the binding ability of
GL-1, a component of GL, to estrogen receptor by comput-
er-aided simulation. The results showed that GL-1 could
bind to estrogen receptor (3, and had estrogen-like effects,
which might induce secretion of estrogen and expression
of ERP by binding to ERs. In this way, Ye et al. reported the
effects of GL-1 on the proliferation of estrogen-induced
MCE-7 cells.”

Tumor metastasis is a multistep process with formation of
new vessels (angiogenesis), tissue invasion, and formation
of new colonies and is often responsible for major death
in patients with cancer. Prevention of colony formation
is an important part of the treatment process.**** Zhong
et al. showed that GL reduces the number of colonies and
prevents the formation of new colonies in MCF-7 cells.®
Similarly, in this study, we showed that GL was effective on
colony formation in MDA-MB-231 and MCF-7 cells with

crystal violet staining.

Wu and et al. noted that GL had anti-proliferative and ap-
optotic effects in BC cells by Hoechst staining, DNA frag-
ment assay, and Western blot analysis. Additionally, in the
same study, it was demonstrated by the Comet method
that GL caused DNA damage to breast cancer cells.” It is
clearly understood in the literature that GL has anti-pro-
liferative, anti-tumorigenic, and apoptotic effects on BC
cells. However, even if some authors indicate direct cyto-
toxicity of GL on cancer cells,***** the pathway mediating
the anticancer functions of GL is not yet known. Therefore,
in our study, we wanted to show that GL induces apoptot-
ic pathways, both the mitochondrial intrinsic pathway via
caspase 8 and the extrinsic pathway via caspase-9 in de-
stroying breast cancer cells. Poly (ADP-ribose) polymer-
ase (PARP) is a type of enzyme involved in many cellular
processes including DNA repair, genomic stability, and
programmed cell death.”® In cancer treatment, blocking
PARP can eliminate cancer cells by preventing them from
repairing their damaged DNA, causing them to die.**.
Therefore, the agents that block PARP may be crucial for

cancer treatment. In our study, we noticed that GL signifi-

cantly decreased the expression of PARP.

CONCLUSION
Our findings indicate that GL induced apoptotic cell death
through activation of caspase-8, the initiator caspase of the
intrinsic pathway, and caspase-9, the initiator caspase of
the extrinsic pathway. Additionally, PARP, active in DNA
repair, was significantly decreased in MDA-MB-231 and
MCEF-7 cells with GL treatment. These results could sug-
gest GL supplementation as a potential anti-cancer agent
against BC cells. Moreover, it could be a guide for the dis-
covery of new drugs to use instead of drugs with high side

effects and may be promising for patients with BC.
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Abstract
Introduction  Carpal tunnel syndrome (CTS) is more common in diabetes mellitus (DM), especially in individuals with diabetic polyneuropathy (DPN). This study aimed to
retrospectively investigate the effects of elevated glycosylated hemoglobin (HbA1c) levels, duration of diabetes, and other microvascular complications of DM on the
frequency and severity of CTS in patients with DPN.
Materials 124 DPN patients were included in the study. In these patients, fasting blood glucose (FBG) and HbAlc levels, duration of DM, antidiabetic drugs used, comorbidities,
and Methods  and other complications of diabetes were questioned. According to the results of the electrophysiological examination, the patients were divided into 2 groups: those with
only DPN and those with DPN + CTS.

Results ~ When diabetes complications were investigated, diabetic nephropathy was found only in those with DPN + CTS (p=0.045). Electrophysiologically, in sensory fibers in all
patients, In 43 patients (34.7%), involvement of motor fibers was accompanied. A positive correlation was found between the severity of CTS and duration of diabetes, FBG
and HbAlc levels, and subcutaneous insulin use (p=0.018, p=0.014, p=0.003, p=0.029, respectively).

Conclusion  Good glycemic control can reduce the risk of developing CTS with microvascular complications of diabetes. Therefore, it is important for patients to protect their hand
function and prevent the development of CTS by being informed about the complications of diabetes.
Keywords  Carpal tunnel syndrome, Diabetic polyneuropathy, HbA1lc, Microvascular complications, Glycemic control.
0z
Ama¢  Karpal tiinel sendromu (KTS) diabetes mellitusta (DM), ézellikle de diyabetik polinéropatisi (DPN) olan bireylerde daha sik goriilmektedir. Bu ¢alismada, DPN’li hastalarda
yiiksek glikozile hemoglobin (HbAIc) diizeylerinin, diyabet siiresinin ve DM'nin diger mikrovaskiiler komplikasyonlarinin KTS sikligi ve siddeti iizerindeki etkilerinin retros-
pektif olarak aragtirilmast amaglanmgtir.
Yontem ve 124 DPN hastas: calismaya dahil edildi. Bu hastalarda; aglik kan sekeri (AKS) ve HbA Ic diizeyleri, DM siiresi, kullanilan antidiyabetik ilaglar, eslik eden hastaliklar ve diyabetin
Gerecler  diger komplikasyonlar: sorgulands. Elektrofizyolojik inceleme sonuglarma gore hastalar sadece DPN olanlar ve DPN + KTS olanlar olmak iizere 2 gruba ayrildh.
Bulgular  Diyabet komplikasyonlar: arastirildiginda, diyabetik nefropati sadece DPN + KTS olanlarda saptand (p=0.045). Elektrofizyolojik olarak tiim hastalarda duyusal liflerde; 43
hastada (%34,7) ise motor liflerde tutulum eslik etti. KTS siddeti ile diyabet siiresi, AKS ve HbAIc diizeyleri ve subkutan insiilin kullanimi arasinda pozitif korelasyon bulundu
(sirastyla p=0.018, p=0.014, p=0.003, p=0.029).
Sonug  lyi glisemik kontrol, diyabetin mikrovaskiiler komplikasyonlar: ile KTS gelisme riskini azaltabilir. Bu nedenle hastalarin diyabetin komplikasyonlart hakkinda bilgi sahibi olarak
el fonksiyonlarini korumalar: ve KTS gelisimini onlemeleri Gnemlidi
Anahtar ) . P, . ) ) . I
Kelimeler Karpal tiinel sendromu, Diyabetik polinéropati, HbA lc, Mikrovaskiiler komplikasyonlar, Glisemik kontrol.
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INTRODUCTION
Diabetes mellitus (DM) is a metabolic disease with high
morbidity. According to the World Health Organization
(WHO), the number of patients with diabetes is expected
to reach 300 million in the first quarter of the 21st centu-
ry.! According to the results of the Turkish Diabetes Epi-
demiology Study-II (TURDEP-II) conducted in 2010, the
prevalence of diabetes in Turkey was 16.5% (6.5 million

people).?

Complications caused by diabetes, a systemic disease, are
categorized into microvascular and macrovascular. Micro-
vascular complications include diabetic polyneuropathy
(DPN), diabetic nephropathy, and diabetic retinopathy,
while macrovascular complications include diabetic heart
disease and stroke. DPN is the most common chronic
complication of DM and occurs in approximately 50% of
patients with diabetes for more than 20 years.’ Findings
suggestive of polyneuropathy in patients include marked
numbness, tingling, burning sensation, pain, itching, and
hyperalgesia in the distal extremities.* Diabetes causes
increased inflammation in the nerve tissue and microvas-
cular damage in the vasa nervorums, leading to nerve is-

chemia and subsequent neuropathy.®

Diabetes causes many different forms of involvement of
peripheral nerves, most commonly distal symmetrical
sensory neuropathy. Carpal tunnel syndrome (CTS) is the
most common entrapment neuropathy causing numbness,
pain, and weakness in the hands,® prevalence is higher in
patients with DPN than in the general population.” In one
study, CTS was 2% in the reference population, 14% in
diabetic individuals without DPN, and 30% in those with
DPN.®

Elevated glycosylated hemoglobin (HbAlc), high body
mass index (BMI), and long duration of diabetes are risk
factors for the development of CTS and ulnar entrapment
neuropathies and play an essential role in the development

of entrapment neuropathy in the presence of diabetic

retinopathy.’

Considering the co-occurrence of DPN and CTS, the rela-
tionship between them, and their effects on quality of life,
further investigation of how these two diseases affect each
other’s severity may be helpful in the treatment of patients.
The primary aim of this study was to investigate the effect
of elevated HbAlc levels on the development and severity
of CTS in patients with DPN. The secondary aim was to
examine the effect of diabetes duration, BMI, and other
microvascular complications of DM on the frequency and

severity of CTS.

MATERIAL and METHODS

In this study, we retrospectively reviewed the clinical and
laboratory findings of 2921 patients who were referred
for electromyography (EMG) examination to the Clinical
Electroneurophysiology Laboratory, Neurology Clinic,
Bagaksehir Cam and Sakura City Hospital with a prediag-
nosis of polyneuropathy between May 2022 and April 2023
from the hospital data system. According to the results of
the EMG examination, a total of 143 diabetic patients with
polyneuropathy only and CTS with polyneuropathy were
identified. Fasting blood glucose (FBG) and HbAlc lev-
els in the last 60 days, duration of DM, antidiabetic drugs
used, comorbidities, and other complications of diabetes
were questioned. We excluded nine patients whose hos-
pital data were unavailable, three with chemotherapeutic
drug use, and seven whose HbAlc levels had not been
checked in the last 60 days. The study’s local ethics com-
mittee approval was obtained (2023- 175).

A 4-channel EMG device (Natus UltraPro S100 EMG/
NCS/EP Neurodiagnostic System, Galway, Ireland) was
used for all subjects’ electrophysiologic EP examinations.
Care was taken to ensure limb temperatures were around
32-34 °C. In each patient, median, ulnar, radial, superficial
peroneal, sural sensory, median, ulnar, tibial, and peroneal
motor nerve conduction studies were performed on the

side with more symptoms. Sensory and motor nerve con-
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duction studies were also performed in the opposite ex-
tremity in patients with entrapment neuropathy. In senso-
ry nerve conduction studies (NCSs), sensory conduction
velocity (SCV), sensory nerve action potentials (SNAPs),
peak latency, and peak-to-peak amplitude were meas-
ured. In motor NCSs, compound muscle action potentials
(CMAPs), distal motor latency (DML), basal-negative
peak amplitude, and motor conduction velocity (MCV)
were calculated. For the diagnosis of CTS, median nerve
SCV < 50 m/s and median nerve DML duration > 4.2 ms
were considered abnormal. When standard tests yielded
the expected results, a median-ulnar comparison was per-
formed for the fourth finger, and the difference between
the median and ulnar SNAP peak latency of the fourth
finger was calculated. A difference greater than 0.4 ms
was considered abnormal. The electrophysiologic severity
of CTS was determined according to Padua et al’s neuro-
physiologic grading system: extreme severe CTS, loss of
motor and sensory response; severe CTS, loss of median
SNAP and prolonged DML; moderate CTS, slowing of
median SCV and prolonged DML; mild CTS, slowing of
median SCV and normal DML; very mild CTS, normal
with standardized tests but impaired in comparative or
segmental stimulation tests; negative, all tests including
comparative or segmental stimulation tests were regular.”
According to the results of the electrophysiologic exam-
ination, the patients were divided into two groups: DPN
only and DPN + CTS.

Statistical Analysis
For statistical analysis, the distribution of parametric data
in the groups was analyzed by the Shapiro-Wilks test. For
comparison between groups, parametric (T-test) tests
were used for numerical data with normal distribution,
and nonparametric (Mann-Whitney U) tests were used for
numerical data without normal distribution. Groups were
compared with a chi-square test for non-numerical data.
IBM SPSS-25 program was used for statistical analysis. The

statistical significance level was accepted as p<0.05.

RESULTS
A total of 124 patients were included in the study. There
were 21 (8 females) patients with DPN only with a mean
age of 60.0 = 7.7 years, and 103 (52 females) patients
with DPN + CTS with a mean age of 63.03 + 11.4 years.
There was no difference in gender distribution between
the groups. Although the mean age of patients with DPN
+ CTS was slightly higher than those with DPN alone,
there was no significant difference between the groups
(p=0.150). The two groups’ mean height, weight, and BMI
were similar. There was no difference between the groups
regarding the frequency of concomitant hyperlipidemia,

hypertension, and thyroid dysfunction (Table 1).

Table 1. Demographic data and comorbidities of the groups

DPN
DPN +CTS Total p
n=21 n=103 n=124
Female: Male 8:13 52:51 60:64 0.308
63.03 £
60.0+7.7 62.5+10.9
Age (years) 11.4 0.150
(44-75) (36.87) (36-87)
169.4 166.3 + 166.8 +
Height (cm) +10.6 10.4 10.5 0.227
(150-186) | (140-193) | (140-193)
. 84.2+12.8 | 82.2+16.7 | 82.6 +16.1
Weight (kg) (65-113) | (44-134) | (44-134) | 602
2 29.5+4.8 29.8+5.9 29.7 £5.7
BMI (kg/m”) (20-38) (17-54) (7-54) | 8%
Thyroid N o
dysfunction 5(%23.8) | 18 (%17.5) 23 0.496
Hypertension 17 (%81) | 77 (%74.8) 94 0.546
Hyperlipidemia 9 (% 42.9) | 55 (%53.4) 64 0.378

Parametric values are mean + standard deviation (mini-
mum-maximum), and categorical variables are given as numbers
(percentage). DPN: diabetic polyneuropathy, CTS: carpal tunnel
syndrome, BMI: body mass index.

Although FBG and HbAlc values were higher in patients
with DPN + CTS, there was no statistically significant
difference between the two groups (p=0.166, p=0.262,
respectively). Duration of diabetes was longer in patients
with DPN + CTS, but there was no significant difference
between the two groups (p=0.199). Eighty-four patients

were using oral antidiabetics, and 75 patients were using
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subcutaneous insulin, and there was no difference between
the groups in terms of treatment. When diabetic compli-
cations were investigated, diabetic nephropathy was found
only in patients with DPN + CTS (17 patients, 16.5%).
There was no significant difference between the groups
in the incidence of diabetic retinopathy and diabetic foot
(Table 2).

Table 2. Diabetes characteristics of the groups
DPN

DPN +CTS Total p

n=21 n=103 n=124
Fasting

209.3 £ 204.1 =
blood 1786871 968 (80- | 92.6(80- | 0.166
glucose (104-312) 625) 625)
(mg/dL)
HbAlc 8+1.6 8.6+23 8.5+22 0.262
(%) (5.5-11.9) (5.1-15.8) (5.1-15.8) :
Duration
12.8 £8.8 15.5 £ 8.8 15.1 £ 8.8

of Diabetes 0.199
(years) (2-30) (0.5-50) (0.5-50)
Diabetic
retinop- 4(%19) 30 (%29,1) 34 0.345
athy
Diabetic
nephrop- 0 17 (%16.5) 17 0.045*
athy
Diabetic o
foot 3 (%14.3) 19 (18.4) 22 0.649
Parametric values are mean, standard deviation (minimum-max-
imum), and categorical variables as numbers (percentage). DPN:
diabetic polyneuropathy, CTS: carpal tunnel syndrome, HbAlc:
glycosylated hemoglobin.
*P < 0.05.

Electrophysiologically, sensory fibers were involved in all
patients, and motor fibers were involved in 34.7% (43 pa-
tients). There was no significant difference in motor fiber
involvement between the two groups. When the degree of
CTS was classified as EP, moderate severity of CTS was
found for both the right and left sides: 40 patients (38.8%)
in the right hand and 48 patients (46.6%) in the left hand
(Figure 1). There was a positive correlation between the
severity of CTS and duration of diabetes, FBG and HbAlc

levels, and subcutaneous insulin use (Table 3).

Table 3. Significant correlates associated with carpal tunnel
syndrome

Correlation Spearman rho / p
Fasting blood glucose 0.150/0.018*
HbAlc 0.155/0.014*

CTS severity

Duration of diabetes 0.187 / 0.003**

Subcutaneous

. . 0.139/0.029*
insulin use

CTS: carpal tunnel syndrome, HbAlc: glycosylated hemoglobin.
*P <0.05,**P < 0.01.

60 Right
50 Left
z 48
£ 40
L 3 I
¥ 5 32
@
2
£ 20
=
4
10 15 14
2 4 8 5
0
negative mild moderate severe extreme
severe
CTS severity

Figure 1. Distribution of electrophysiologic severity of CTS
in diabetic polyneuropathy group with carpal tunnel syn-
drome (CTS).

DISCUSSION
It is known that the prevalence of CTS in patients with dia-
betic polyneuropathy is higher than in the general popula-
tion. In 2020, a nationwide population-based study showed
that DM patients with DPN were more prone to CTS than
those without DPN." In another study of 353 Type 2 DM
patients, DPN was detected in 235 patients and CTS in 139
of them, with a prevalence of 39.3%." This study found
CTS of varying severity in 83% of patients with DPN as EP.
The pathogenesis of CTS in diabetic patients has not been
fully explained. Metabolic and vascular factors may be
influential. Studies have shown that glycemic control and
aldose reductase inhibitor treatment improve nerve con-
duction velocities in patients with CTS.*!* In other words,

the mechanism of CTS in diabetic patients is thought to
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originate from metabolic factors related to hyperglycemia.
The reason why the frequency of CTS was found to be
higher in our group compared to previous studies may be
related to the fact that FBG and HbA1c values were higher

and, therefore, glycemic control was worse.

Duration of diabetes is an essential factor in developing
peripheral neuropathy and CTS."” The duration of diabetes
in our study group ranged between 6 months and 50 years
after the diagnosis of diabetes. Although the duration
of diabetes diagnosis was longer in the group with CTS
(15.5 years versus 12.8 years), no significant difference was
found between the two groups. Again, although age and
BMI were slightly higher in the group with CTS, no signif-
icant difference was found. The influence of other factors,
such as occupation and duration of hand use, on the devel-

opment of CTS may explain this.

Glycosylated hemoglobin level is accepted as the gold
standard in evaluating long-term glycemic control in dia-
betic patients. It is a good indicator of blood glucose con-
trol in the last 2-3 months.' It has been shown that elevat-
ed HbAlc level increases the risk of complications such
as DPN and diabetic retinopathy, and lowering HbAlc
level decreases the risk.” Microvascular complications of
diabetes mellitus occurred quite frequently in the patients
in our study group. Uremia is a risk factor for both poly-
neuropathy and CTS.”” In our study, diabetic nephropathy
was observed only in DPN patients with CTS.

It is reported that type 2 DM patients are frequently di-
agnosed with metabolic syndrome, a potential risk fac-
tor in the pathogenesis of CTS. In these patients, median
CMAP amplitudes were found to be lower and sensory
thresholds were found to be increased.” In a study by
Nazish et al., it was shown that age, BMI, systolic blood
pressure, low serum HDL, high triglycerides, high FBG,
and HbA1c levels were parameters that may affect the elec-
trophysiologic severity of CTS in diabetic patients.’ Our

study found a positive correlation between the severity of

CTS and duration of diabetes, FBG and HbA ¢ levels, and

subcutaneous insulin use.

The limitations of our study are that it is a retrospective,

single-center study with a small sample size.

CONCLUSION
We found a strong association between CTS and diabetic
nephropathy in our study; poor glycemic control increased
the severity of CTS. The occurrence of polyneuropathy
and CTS in diabetes, a multisystemic disease, increases
disability and impairs quality of life. Reasonable glycemic
control in diabetic patients will reduce the risk of devel-
oping CTS and microvascular complications of diabetes.
Patients must be informed about the complications of dia-
betes and the prevention of CTS development by preserv-

ing hand function.
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Ama¢  Adipokinetik hormon boceklerin seker ve lipid mobilizasyonunda rol oynar. Adipokinetik hormonun sigan sizofreni ve olfakt6r bulbektomi modelinde 6grenme-bellek
tizerine diizeltici etkileri goriilmistiir. Adipokinetik hormonun siganlara intraperitoneal uygulanmasindan sonra piroglutamil peptidleri igeren adipokinetik hormon
metabolitlerinin kan-beyin bariyerini gegtigi hipotez edilmistir. Bu ¢alismanin amaci piroglutamil peptidlerin hem naif farelerde 6grenme-bellek tizerine etkisini hem de
skopolaminle indiiklenen bellek bozuklugu tizerine etkisini incelemektir.

Yontem ve  Bu calismada 6grenme-bellek fonksiyonlarini incelemek i¢in modifiye yiikseltilmis art: labirent testi (mYAL) ve pasif sakinma testlerini kullandik. Skopolamin (1 mg/kg)
Geregler  ile piroglutamil peptid olarak piroglutamik asid-valin (pGlu-Val; 10 ve 20 mg/kg), piroglutamik asid-16sin (pGlu-Leu; 10 ve 20 mg/kg) kullandik.

Bulgular mYAL testinde dipeptidlerin naif farelerde gegis siiresi-2 iizerine anlaml etkisi yoktu. Skopolamin kismi olarak ikinci denemede gegis siiresi-2’yi artirirken, bu etki pG-
lu-Leu (10 ve 20 mg/kg; p=0,0064; p=0,0055 sirasiyla) tarafindan anlaml sekilde tersine gevrildi fakat pGlu-Val etkisizdi. Pasif sakinma testinde dipeptidlerin naif fare-
lerde retansiyon latansi tizerine anlamli etkisi yoktu. Skopolamin kontrol grubuna gore retansiyon latansini kismen azaltirken dipeptidlerin hi¢biri skopolamin grubunun
retansiyon latansini tersine gevirmedi.

Sonu¢  Sonugta, piroglutamil peptidler naif farelerde 6grenme-bellek tizerine etki gostermedi. pGlu-Leu mYAL testinde skopolaminle indiiklenen 6grenme bozuklugu {izerine
diizeltici etki gosterirken, her iki peptid pasif sakinma testinde skopolaminle indiiklenen bellek bozuklugu tizerine etki gostermedi.

Anahtar

Kelimeler Fare; Modifiye yiikseltilmis art1 labirent; Ogrenme-bellek; Pasif sakinma; Piroglutamil peptidler

Abstract

Introduction  Adipokinetic hormone plays role in sugar and lipid mobilization of insects. Adipokinetic hormone exerted improving effects on learning and memory in schizophrenia and
olfactory bulbectomy model of rats. It is hypothesized that metabolites of adipokinetic hormone, including pyroglutamyl peptides, pass the blood-brain barrier after the
intraperitoneal administration of adipokinetic hormone to rats. The aim of this study is to investigate effects of pyroglutamyl peptides on learning and memory both in naive
mice and in scopolamine-induced memory deterioration.

Materials  In this study, we used modified elevated plus maze (mEPM) and passive avoidance tests to examine learning and memory functions. We used scopolamine (1 mg/kg) and
and Methods  pyroglutamic acid-valine (pGlu-Val; 10 and 20 mg/kg), pyroglutamic acid-leucine (pGlu-Leu; 10 and 20 mg/kg) as pyroglutamyl peptides.

Results  In mEPM test there was no significant effect of dipeptides on transfer latency-2 in naive mice. Scopolamine partially increased transfer latency-2 in second trial and this effect
was significantly reversed by pGlu-Leu (10 ve 20 mg/kg; p=0,0064; p=0,0055 respectively) although pGlu-Val had no effect. In passive avoidance test none of the dipeptides

reversed re ion latency of scopolamine group.

Conclusion ~ We found that pyroglutamyl peptides had no effect on learning and memory in naive mice. pGlu-Leu had improving effect on scopolamine induced learning impairment in the
mEPM test while both of the peptides had no effect on scopolamine induced memory impairment in the passive avoidance test.

Keywords — Learning-memory; Mice; Modified el d plus maze; Passive avoidance; Pyroglutamyl peptides

@' [T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License



Sakarya Med ] 2023;13(3):446-455
UYGUN ve Ark., Piroglutamil Peptidlerin Farelerde Skopolaminle Olusturulmus Ogrenme-Bellek Bozuklugu Uzerine Etkisi

GIiRiS
Bocek adipokinetik hormonlar1 ugma ve hareket gibi enerji
gerektiren aktivitelerde bocek yag dokusundan seker ve li-
pid’in mobilizasyonundan sorumludurlar.! Deney hayvan-
larina intraperitoneal olarak uygulanan adipokinetik hor-
monun beyne piroglutamik asidle baslayan 2 aminoasid
uzunlugunda metabolitleri ge¢mektedir. L-piroglutamik
asidle baslayan peptidlerin (piroglutamil peptidler) fare-
lerde daha once yapilan ¢alismalarda antidepresan-benzeri
etkileri gosterilmistir.” Adipokinetik hormonun depresyon
ve bellek tizerine etkilerinden piroglutamik asidle basla-
yan 2 aminoasid uzunlugundaki metabolitlerinin (pG-
lu-Val, pGlu-Leu) sorumlu oldugu belirlenmistir. Daha
once yapilan ¢alismalarda L-piroglutamik asid (p-Glu)’in
beyinde hem glutamata doéniistiigii hem de glutamatin et-
kilerini antagonize ettigi goriilmistiir.’ Yine yapilan ¢alig-
malarda piroglutamik asidin skopolaminle olusturulmus
bellek bozuklugunu tersine gevirdigi ve kolinerjik aktivi-
teyi artirdig1 goriilmistiir.** Piroglutamik asidin insan ve
hayvanlarda yapilan ¢aligmalarda yasa bagli olusan bellek

bozukluklar: tizerine de olumlu etkileri gosterilmistir.®”

Kolinerjik néronlar ve projeksiyonlar: santral sinir siste-
minde 6grenme, bellek, hareketin kortikal organizasyonu
ve serebral kan akimi kontrolii gibi birgok yasamsal fonk-
siyonun diizenlenmesinde 6nemli rol oynar.® Asetilkolin
esteraz kolinerjik fonksiyonda 6nemli rol oynayan bir en-
zimdir.’ Bu enzim norotransmitter asetilkolini kolinerjik
sinapslarin ve néromuskuler baglantilarin sinaptik yari-
ginda hidrolize eder ve asetilkolinin etkisini ortadan kal-
duirir. Asetilkolin esteraz yine, inme"!, Alzheimer hastalig1'?
ve diabetus mellitusa bagli demans® gibi bir¢ok santral
sinir sistemi bozukluguyla iliskilidir. Asetilkolinin etkisini
ortadan kaldiran, kolinerjik sistemin inhibisyonunda yay-
gin olarak kullanilan ve farmakolojik olarak 6grenme-bel-

lek bozuklugu olusturan ila¢ skopolamindir."

Bu ¢alismada daha 6nce yapilan arastirmalarda depres-
yon, anksiyete, stres bozukluklar1'>'¢ ve yine sizofreni ve

depresyon modellerinde bozulmus bellek tizerinde etkin-

ligi'”'® gosterilen adipokinetik hormonun etkin metabolit-
leri olarak goriilen piroglutamil peptidlerin hem naif fare-
lerde 6grenme-bellek iizerine etkisi hem de skopolaminle
olusturulmus 6grenme-bellek bozuklugu tizerine etkileri-
nin modifiye ytikseltilmis art1 labirent testi ve pasif sakin-

ma testleri kullanilarak incelenmesi planlanmugtir.

GEREC VE YONTEMLER
Etik Komite Onay1
Bu arastirma protokolii Avrupa Toplulugu Konseyinin
hayvan deneyleri etik kurallarina uymakta olup etik onay
Kocaeli Universitesi Tip Fakiiltesi etik kurulu (KOU HAD-
YEK 8/1-2020 sayil1 karar ile) tarafindan alinmistir.

Deney Hayvanlar1
Calismada 20-30g agirhiginda her grupta 8 adet olmak
iizere 7-8 haftalik balb-c erkek fare (Sakarya Universitesi
Deneysel Tip Arastirma Enstitiisit Deney Hayvanlar1 Biri-
mi-Sakarya) kullanilmigtir. Deney dncesi Kocaeli Univer-
sitesi Deneysel Arastirma Birimi Laboratuvari fare bakim
odalarinda fareler 21 + 1,5°C oda sicakliginda ve 12 saat
aydinlik- 12 saat karanlik (aydinlik saat 20.00 ‘de) olacak
sekilde ayarlanan ortamda tutulmuglardir. Farelere yem
olarak standart yem, icecek olarak musluk suyu verilmis-
tir. Farelerin yeni ortama uyum saglamalar1 amaciyla fare-
ler laboratuara geldikten iki hafta sonra deneye alinmis ve
deneylerin 08:30-14:00 saatleri arasinda yapilmasina 6zen

gosterilmistir.

Deneyler
Modifiye Yiikseltilmis Art1 Labirent Testi (mYALT)
Ogrenme-bellek ile iligkili davranig modifiye yiikseltilmis
arti-labirent testi ile 6l¢iiliir. Deneyler hafif aydinlik, yar1
ses-gecirgen, masa lambasi ile aydinlatilmis (80 lux) oda-
da yapilir. Labirent tahtadan yapilmustir ve iki acik (29 cm
uzunluk x 5 cm genislik) ve iki kapali kollar1 (29 cm x 5
cm x 15 cm yiikseklikte duvarlari olan) birbirlerini ¢ap-
razlarlar ve 5ci’lik kare seklinde merkez kismi olusturur-
lar. Hayvanin diigmesini engellemek i¢in agik alanlar kisa

(Iecm)’lik bir pleksiglas kenarlikla ¢evrelenmistir. Labirent
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yerden 40 cm ytiksekliktedir.

Modifiye ytikseltilmis art1 labirent testi 6grenme ve bellek
deneyleri i¢in kullanildiginda deney iki asamali olarak ya-
pilir. Birinci agama, kazanim/6grenim (acquisition) peri-
odudur. ikinci agama ise bir giin dnce kazanim/égrenme
periodunda, 6grenilen ve depolandig: diistiniilen bilginin,
24 saat sonra animsanacagl varsayllan retansiyon periyo-
dudur (retention period). Birinci giin denekler ytikseltil-
mis art1 labirentin agik kollarindan birinin ucuna konu-
lur. 90 sn iginde kapali kollardan birine girmeyen farenin,
hafifce itilerek kapali kollardan birine girmesi saglanir.
Farenin karanlik kollardan birine girmesi i¢in gegen siire
kaydedilir (GS1). Karanlik boliime gecen farelerin bu kol-
larda 10 sn vakit gecirmeleri saglanip, bu siire sonunda
fareler kafeslerine geri konulur. Bu uygulamadan tam 24
saat sonra fareler tekrar acik kollardan birinin ucuna ko-
nulur ve karanlik kollardan birine girmesi i¢in gegen siire
kaydedilir (GS2). Bu testte GS2 degerinin GS1 degerinden
diisiik olmasi deneklerin 6grendiginin bir kaniti olarak ka-
bul edilmektedir.”

Pasif Sakinma (PS) Testi
Pasif sakinma testinde; pasif sakinma deney aleti (Ugo
Basile, Passive Avoidance Controller Cat 7551, Italya)
kullanilmigtir. Pasif sakinma genellikle en hizli 6grenme
testlerinden biri olup Monleon ve arkadaslarinin metodu-
na® gore yapilmustir. Bu test, birbirinden bir gegis kapisi
ile ayrilmus, biri karanlik (24x12.5x14 cm), digeri aydinlik
(7x12.5x14 c¢cm) (2000 lux) olan iki bélmeden olusmakta-
dir. Farelerin b6lme icinde ayak bastiklar1 zemin 0,3 cm
capinda paslanmaz ¢elik telden yapilmis ve birbirine 0,9
cm araliklarla paralel olarak yerlestirilmis 1zgara yapisin-
dadir. Zemin deney hayvanlarinin ayagina programl bir
elektrik soku verilebilecek sekilde ayarlanmistir. Hayvanin
elektrik soku aldig1 bolme karanlik olan bolgedir. Normal-
de farenin aydinlik bélmeye konduktan sonra kisa siire

icinde tercih edilen karanlik bélmeye ge¢mesi beklenir.

Inhibitor sakinma testi 2 asamadan olugur: kazanim (acqu-

isition) denemesi ve hatirlama (retention) denemesi. Ka-
zanim denemesinde, fare 1zgara zeminden verilen ayak so-
kundan sakinmayi 6grenmek icin egitilir. Deneyin 1. glinii
(kazanim denemesi) fare aydinlik bélmeye yerlestirilir ve
bolmeler arasindaki kap: 10 saniye sonra agilir. Fare ay-
dinlik bolmeden karanlik bolmeye gectiginde (kuyrugun
2/3’t karanlik bolmeye girmeli), kap1 kapatilir ve karan-
lik kompartmanin 1zgara zemininden hayvanin ayagina
elektrik soku (0.25mA/1 saniye) verilir. Farenin karanlik
bolmeye ge¢mesi igin gegen siire kaydedilir. Ayak sokunu
aldiktan 30 saniye sonra, hayvanlar karanlik bélmeden ali-
nir ve kafeslerine geri konulur. Karanlik bolmeye 300 sani-
ye icinde ge¢meyen fareler deneyden ¢ikarilir. Her egitim
denemesinden sonra, bolmeler temizlenerek kokuya bag-
It olumsuz etkiler 6nlenir. Hatirlama denemesi, kazanim
denemesinden 24 saat sonra yapilir. Fare egitim deneme-
sinde oldugu gibi aydinlik bolmeye yerlestirilir. Bolmeler
arasi kap1 10 saniye’lik alistirma peryodundan sonra agilir.
Hayvan elektrik soku alacagini anlayarak normalde tercih
ettigi karanlik bolmeye 300 saniye icinde ge¢gmezse olay1

ogrenmis kabul edilir.

Hatirlama denemesinde karanlik bolmeye ge¢me siire-
si “hatirlama stiresi indeksi” olarak kullanilir. Hatirlama
denemesinde farelere ayak soku uygulanmaz. Hatirlama
stiresi indeksi arttik¢a 6grenilmis deneyim daha iyi hatir-

lanir.

Acik Alan Testi

Farede lokomotor aktivite acik alan testi*! kullanilarak de-
gerlendirilmistir. Bu testte kullanilan cihaz 40 cm ¢apinda
ve 30 cm yiiksekliginde, PVC'den yapilmis dairesel agik bir
alan olup, duvarlarindan birine siyah- beyaz ¢izgili (30x20
cm) bir plaka yerlestirilmistir. Zemin, biri merkezi olmak
tizere, yedi esit parcaya ayrilmis ve 100 lux siddetinde sabit
bir 151k ile aydinlatilmistir.

Deneyler ses-izolasyonlu bir odada yapilmistir. Agik alan
testinde hayvanlarin lokomosyonu 5 dakika boyunca hay-

vanlarin zemindeki 7 esit bolgenin birinden digerine gegis
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say1s1 kaydedilerek degerlendirilmistir. Lokomosyon arti-
s1 toplam gecis sayisinda artig olarak degerlendirilmistir.
Acik alan testinde hayvanlarin anksiyetesi 5 dakika boyun-
ca hayvanlarin orta zonda harcadigi zaman kaydedilerek
degerlendirilmistir. Anksiyolitik etki orta zonda harcanan

toplam zamanda artis olarak degerlendirilmistir.

Deney Plani ve {laglar

Modifiye yiikseltilmis art1 labirent testi ve pasif sakinma
testi 6grenme ve bellegi degerlendirmek amaciyla, agik
alan testi de lokomosyon ve anksiyeteyi degerlendirmek
amactyla uygulanmistir. Téim ilaglar intraperitoneal (i.p.)
olarak verilmistir. mYAL testinde peptidler ve skopolamin
akut olarak testin ilk giin denemesinden 30 dakika 6nce
uygulanarak ilaglarin 6grenme {izerine etkisine bakilmis-
tir. Pasif sakinma testinde peptidler ve skopolamin akut
olarak testin ikinci giin denemesinden 30 dakika 6nce
uygulanarak ilaglarin bellek tizerine etkisine bakilmistir.
Acik alan testinde peptidler ve skopolamin akut olarak
testten 30 dakika once uygulanarak ilaglarin lokomosyon
ve anksiyete tizerine etkisine bakilmistir. Deneylerde sko-
polamin (Sigma; St. Louis, USA), piroglutamik asit-valin
(pGlu-Val) ve piroglutamik asit-16sin (pGlu-Leu) kul-
lanilmistir. Piroglutamil peptidler UCT Prag kimya de-
partmaninda sentezlenmistir ve hediye olarak verilmistir.
Skopolamin ve peptidler %5 DMSO eklenmis %0,9’luk
serum fizyolojik i¢inde ¢6zlindiiriilerek deney sabahi taze
olarak hazirlanmis ve intraperitoneal (i.p.) olarak 10g’lik
agirlik basina 0.1 ml olacak sekilde verilmistir. ilag dozlari,
davranis ve norokimyasal ¢aligmalarda kullanilan dozlara
gore belirlenmistir.>** Deney gruplarindaki hayvan sayis1 8
olarak belirlenmistir. Deneyde 10 adet grup bulunmakta-
dir. Bunlar kontrol grubu (%0,9 NaCI+ %5 DMSO), pG-
lu-Val 10 mg/kg, pGlu-Val 20 mg/kg, pGlu-Leu 10 mg/kg,
pGlu-Leu 20 mg/kg, Skopolamin 1 mg/kg, Skopolamin
1+pGlu-Val 10 mg/kg, Skopolamin 1+pGlu-Val 20 mg/kg,
Skopolamin 1+pGlu-Leu 10 mg/kg, Skopolamin 1+pG-
lu-Leu 20 mg/kgdur.

Istatistiksel Analiz
Sonuglarin degerlendirilmesinde tek-yonlii varyans analizi
(ANOVA) post-hoc Tukey’s testi uygulanmuistir. Degerler
ortalama standart hata (ort.+SH) olarak verilmistir. F de-
geri serbestlik derecesini (degrees of freedom) ifade et-
mektedir. p<0,05 istatistiksel olarak anlamli kabul edilmis-
tir. Verilerin analizinde GraphPad Prism 5 istatistik analiz

programi kullanilmustir.

BULGULAR
Piroglutamil Peptidlerin mYALT nde Etkileri
mYALT’nde gruplarin 1. giin gegis stiresi (GS-1) deger-
lendirildiginde gruplar arasinda anlamli farklilik yoktu
[F(9,70)=0.78; p=0.63]. mYALT’nde gruplarin 2. giin ge-
cis stiresi (GS-2) degerlendirildiginde gruplar arasinda
anlamli farklihk vard: [F(9,70)=3.07; p=0.0037; sekil 1].
mYAL testinde dipeptidlerin naif farelerde gecis siiresi-2
tizerine anlaml etkisi yoktu. Skopolamin kismi olarak
ikinci denemede gegis siiresi-2’yi artirirken, bu etki pG-
lu-Leu (10 ve 20 mg/kg; p=0,0064; p=0,0055 sirasiyla)
tarafindan anlamli sekilde tersine ¢evrildi. pGlu-Val (10
ve 20 mg/kg) kismi olarak skopolaminin etkisini tersine

cevirirken sonu¢ anlamli degildi (sekil 1).

Piroglutamil Peptidlerin
Pasif Sakinma Testinde Etkileri
Pasif sakinma testinde gruplarin 1. giin latansi deger-
lendirildiginde gruplar arasinda anlaml farkliik yoktu
[F(9,70)=0,80; p=0,60]. Pasif sakinma testinde grupla-
rin 2. glin gegis siiresi (retansiyon latansi) degerlendi-
rildiginde gruplar arasinda yine anlamli farklilik yoktu
[F(9,70)=1,06; p=0,40; sekil 2]. Pasif sakinma testinde
dipeptidlerin naif farelerde retansiyon latansi iizerine an-
laml: etkisi yoktu. Skopolamin kontrol grubuna gore re-
tansiyon latansini kismen azaltirken dipeptidlerin hicbiri
skopolamin grubunun retansiyon latansini anlamli olarak

tersine ¢evirmedi (sekil 2).

Piroglutamil Peptidlerin A¢ik Alan Testinde Etkileri

Agik alan testinde orta alanda harcanan zaman deger-
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lendirildiginde gruplar arasinda anlamli farklilik yoktu
[F(9,70)=1,43; p=0,18]. Acik alan testinde, ilaglarin hig-
biri kontrolle karsilagtirildiginda merkez zonda harcanan
zamani degistirmedi. Acik alan testinde toplam yer degis-
tirme sayist degerlendirildiginde gruplar arasinda anlamli
farklilik vard: [F(9,70)=3,74; p=0,0007; sekil 3]. Skopola-
min agik alan testinde kontrol grubu ile karsilastirildigin-
da toplam yer degistirme sayisini anlamli olarak artirirken
(p=0,02) bu etki pGlu-Val ve pGlu-Leu tarafindan kismen
azaltildr ancak anlamli degildi (sekil 3).

mYALT (2.giin)

100+
80+
o~ 604
® = T 5
© ol mE
..... =
201 — %%%
[ ] A
— %%
A
© ST S P PP
FELEE RO OO
Tt 0Tt N 0 T e
R é\o’?}x" & &
RSP (IR SR et
OO e OQQOQOQO\O\

Sekil 1 Modifiye yiikseltilmis art: labirent testinde ilaglarin
2. giin gegis latanst (GS-2) iizerine etkileri (n=8). Ilaglar 1.
giin denemesinden 30 dakika once uygulanmustir. Sonuglar
ort. = SH olarak bildirilmigtir. ## p=0,0064; p=0,0055 si-
rasiyla skopolamin (1 mg/kg) grubu ile karsilastirildiginda.
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Sekil 2 Pasif sakinma testinde ilaglarin 2. giin latansi (retan-

siyon) iizerine etkileri (n=8). llaglar 2. giin denemesinden

30 dakika once uygulanmistir. Sonuglar ort. = SH olarak

bildirilmistir.

Toplam yer degistirme sayisi

150+
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Acik alan testi

*

Sekil 3. Agik alan testinde ilaglarin toplam yer degistirme

sayist iizerine etkileri (n=8). llaglar acik alan testinden 30

dakika once uygulanmistir. Sonuglar ort. £ SH olarak bildi-

rilmigtir.

*p=0,02 kontrol grubu ile karsilastirildiginda.
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TARTISMA
Bocek adipokinetik hormonu seker ve lipid mobilizasyo-
nunda rol oynar ve boceklerin ugus ve hareketinde gerekli
enerji tiretimini saglar. Onceki ¢aligmalarda adipokinetik
hormonun antidepresan, anksiyolitik ve analjezik etkileri
farelerde gosterilmis, yine adipokinetik hormon farelerde
norotrofik faktorleri ve norojenezi artirmis ve sigan olfak-
tor bulbektomi, posttravmatik stres ve sizofreni model-
lerinde olumlu etkiler gostermistir. Onceki ¢alismalarda,
piroglutamik asid ve piroglutamil peptidleri de igeren adi-
pokinetik hormonun metabolitlerinin adipokinetik hor-
monun si¢anlara intraperitoneal uygulanmasindan sonra
kan-beyin bariyerini gectigi diger ¢aligmalar tarafindan
da desteklendigi sekilde hipotez edilmistir. Bu ¢aligma-
mizda iki piroglutamil peptidin hem naif farelerde hem
de skopolamin uygulanmig farelerde 6grenme-bellek ve
lokomosyon iizerine etkisini inceledik. Daha 6nceki ¢a-
lismalarda kullanilan adipokinetik hormonlarin baslangi¢
sekansina sahip iki dipeptid olan, piroglutamik asid-valin
(pGlu-Val) ve piroglutamik asid-16sin (pGlu-Leu) kullan-
dik.*'® Modifiye yiikseltilmis art1 labirent testi, pasif sa-
kinma testi ve agik alan testlerini kullandik. pGlu-Val (10
ve 20 mg/kg) ve pGlu-Leu (10 ve 20 mg/kg)’1 piroglutamil
peptidler olarak kullandik. mYAL ve pasif sakinma test-
lerinde naif farelerde dipeptidler herhangi anlaml etki
gostermedi. mYAL testinde pGlu-Leu skopolaminle bo-
zulmus 6grenme fonksiyonunu anlamli olarak diizeltiken,
pGlu-Val etki gostermedi. Pasif sakinma testinde ise her
iki dipepid skopolaminle bozulmus bellek iizerine anlamli
etki gostermedi. Agik alan tesinde skopolamin (1 mg/kg)
lokomosyonu anlamli olarak artiriken, dipeptidler bu etki-
yi kismen tersine ¢evirdi. A¢ik alan testinde anksiyete tize-
rine ise ilaglar herhangi etki gostermedi. Sonug olarak pG-
lu-Leu skopolaminle bozulmus 6grenme tizerine olumlu
etki gosterirken, her iki dipeptid skopolaminle bozulmus
bellek tizerine etki gostermedi. Bu sonuglar pGlu-Leu'nin
pGlu-Vale gore bilissel bozukluklarda kullanim agisindan
bir Gstiinltigiini gostermektedir ancak bu sonuglar yeni

metodlar kullanilarak desteklenmelidir.

Adipokinetik hormonlar boceklerde yaglarin mobilizas-
yonunu saglayan metabolik noropeptidlerdir.! Bu peptid
hormonlar bécek beynine yapismis néroendokrin bir bez
olan korpora kardiakada yerlesmis nérosekretuar néronla-
rin Uriinleridir. Yakin zamandaki ¢aligmalarda, adipokine-
tik hormon/kirmizi pigment konsantre edici hormon pep-
tid ailesinin antidepresan, anksiyolitik ve analjezik etkileri,
hiperlokomosyona yol a¢tig1 ve farelerde kronik enjeksi-
yondan sonra ndroprotektif etkileri gosterilmistir.'”® Ayri-
ca, adipokinetik hormon/kirmiz1 pigment konsantre edici
hormon ailesi peptidlerin farelerde akut enjeksiyondan
sonra antidepresan, anksiyolitik ve analjezik etkileri bu-
lunmugtur.’ Diger bir ¢aligmada, bu peptidlerin MK-801
ile indiiklenen si¢an sizofreni modelinde 6grenme-bellek
tizerine olumlu etkileri gosterilmistir."” Ayrica yine si¢an
olfaktor bulbektomi ve posttavmatik stres bozuklugu mo-
dellerinde bellek, depresyon ve anksiyete tizerine diizeltici

etkileri bulunmustur.'®

Cesitli tip bocek adipokinetik hormonlar: arasinda bazi
yapisal ve fonksiyonel farkliliklar bulunmaktadir. Kemir-
genlerde yapilan 6nceki ¢aligmalarda, ti¢ tip bocek adipo-
kinetik hormonu kullanilmigtir, birincisi Anax imperator
adipokinetik hormonudur; bu hormonun aminoasid se-
kans1 pGlu-Val-Asn-Phe-Ser-Pro-Ser-Trp-NH2 seklinde-
dir. Libellula auripennis adipokinetik hormonu sekansi
pGlu-Val-Asn-Phe-Thr-Pro-Ser-Trp-NH2  seklindeyken,
Phormia-Terra hipertrehalosemik hormon sekanst pGlu-
Leu-Thr-Phe-Ser-Pro-Asp-Trp-NH2 seklindedir.* Onceki
caligmalarda, piroglutamik asid ve piroglutamil peptid-
leri de igeren adipokinetik hormonun metabolitlerinin
adipokinetik hormonun si¢anlara intraperitoneal uygu-
lanmasindan sonra kan-beyin bariyerini gectigi diger
caligmalar®? tarafindan da desteklendigi sekilde hipotez
edilmistir. Bu metabolitlerin adipokinetik hormonun
onceki ¢alismalarda™'® goriilen davranigsal etkilerinden
sorumlu oldugunu disiiniilmistiir. Bu nedenle, bu calis-
mada piroglutamil peptidlerin naif farelerde ve skopola-
minle bozulmus 6grenme-bellek iizerine etkisini ¢alistik.

L-piroglutamik asid hem glutamata déniigmekte hem de
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beyinde glutamatin etkilerini antagonize etmektedir.?
Ayrica, yakin zamandaki ¢alismalarda, piroglutamik asid
skopolaminle indiiklenen bellek bozuklugunu tersine ¢e-
virdi ve hem kemirgenlerde hem insanlarda kolinerjik akt-
viteyi artirdi.*’ Piroglutamik asid ayrica yasl insanlarda ve
hayvanlarda bellek tizerine pozitif etkiler gosterdi.” Yiye-
cek-kaynakli piroglutamil peptidler farelerde antidepresan
ve anksiyolitik etkiler gosterdi.***** Yine yakin zamandaki
calismalarda piroglutamil peptidlerin farelerde antidepre-
san ve analjezik etkileri gosterilmistir.*® Bu ¢aligmada da
onceki ¢aligmalara dayanarak pGlu-Leu'nin skopolaminle
olusturulmus 6grenme bozuklugu tizerine olumlu etkisin-
de glutamaterjik ve kolinerjik sistemlerin rol oynayabile-

cegi diginilmistar.

Piroglutamik asid (pGlu) L-glutamik asidin siklik tire-
vidir. Glutamik asidin serbest amino grubunun laktam
zinciri olugturmak i¢in siklize oldugu yaygin olmayan bir
aminoasid tiirevidir. Non-enzimatik olarak glutamat, glu-
tamin ve gama-glutamil peptidler olusturur fakat ayrica
gama-glutamilsiklotransferazin L-aminoasid tizerindeki
etkisi ile olusabilir. pGlu beyinde kan akimini diizetmek
i¢in tezgah ustii “akilli ila¢” olarak satilmaktadir. pGlu
onceki ¢alismalarda siganlarda anksiyete ve bellek tizeri-
ne olumlu etkiler gostermistir.?*”* Yakin zamandaki bir
calismada, oksirasetam ve D-piroglutamik asid N-me-
til-D-aspartat reseptér antagonisti 2-amino-5-fosfonova-
lerat tarafindan indiiklenen pasif sakinma davranisindaki
bozulmay1 antagonize etmistir.”” Yine pGlu skopolaminle
indiiklenen bellek bozuklugunu tersine ¢evirmis ve beyin
kolinerjik seviyelerini etkilemistir.** Piroglutamik asid
yine insanlarda yasla iligkili bellek bozuklugunu ve yash
sicanlarda 6grenme bellek kapasitesini diizeltmistir.5” Yi-
yecek kaynakli piroglutamil peptidler yine farelerde anksi-

yolitik ve antidepresan-benzeri etkiler gostermistir.>*

Piroglutamil peptidler peptidlerin N-terminal pozisyo-
nunda glutamin veya glutamik asid kalintilarinin molekiil
i¢i siklizasyonundan olusmustur. Bu islem endojen olarak

veya peptidleri iceren yiyeceklerin iglenmesi sirasinda olu-

sabilir. pGlu peptidlerin farkli 6zellikleri vardir, 6zellikle
ac1 ve umami tadlar igerir bu yiizden i¢inde bulunduklar:
yiyeceklerin hissi o6zelliklerini etkileyebilir. Ayrica pGlu
peptidlerin saglik tizerine bazi olumlu etkileri raporlan-
mistir, bunlar arasinda hepatoprotektif, antidepresan ve
antienflamatuar etkiler bulunmaktadir.** Bu calismada
piroglutamil peptid olarak iki dipeptid, piroglutamik
asid-valin (pGlu-Val) ve piroglutamik asid-16sin (pGlu-
Leu) kullandik. Bunlar kemirgenlerde yapilan 6nceki ¢a-
lismalarda kullanilan adipokinetik hormonlarin baslangi¢

sekanslaridir.'>1®

Onceki calismalarda piroglutamik asidin optik sinir hasa-
rindan sonra retinal ganglion hiicrelerinin sag kaliminina
katkida bulundugu gosterildi.?® Bagka bir ¢aliymada pirog-
lutamik asid uygulanmasinin guinea-pig serebral kortek-
sinden asetilkolin ve GABA salinimini artirdigs belirtildi.”
Intrauterin hipoksiye ugramis siganlarda bellek bozukluk-
larinin  nooglutil (N-5-hidroksi(nicotinoyl)-L-glutamin
asid ve L-piroglutamil-D-alanin amid tarafindan diizel-
tildigi gosterildi.*® Nootropik bilesik L-piroglutamil-D-a-
lanin-amid siganlarda etanol maruziyeti ile bozulan hi-
pokampal uzun doénem potansiyalizasyonu diizeltti.”!
Oksirasetam ve D-piroglutamik asid N-metil-D-aspartat
reseptor antagonisti 2-amino-5-fosfonovalerat tarafindan
indiiklenen pasif sakinma davranis bozuklugunu antago-
nize etti.”” Baska bir ¢alismada D, L-pGlu’in kortikal ve
hipokampal kolinerjik mekanizmalarda etkili oldugu ve
diger 2-oksopirolidon tiirevleri gibi bellek artiric1 6zellik-
leri gosterildi.”> Alzheimer hastaliginda kortikal piroglu-
tamat amiloid-P seviyelerinin biligsel azalmaya yol actig

gosterildi.*?

Onceki alismalarda yeni vazopressin parca analogu NC-
1900 (pGlu-Asn-Ser-Pro-Arg-Gly-NH2 acetate)’iin fare-
lerde bellek retansiyon ve geri ¢agrilmas: tizerine etkileri
caligildi. Sonuglar NC-1900’tin bellek kazanimi ve geri
cagrilmast tizerinde giiglendirici etkileri oldugunu ve fos-
folipaz C-protein kinaz C sisteminin olusum asamasinda

(fakat sonraki agamalarda degil) iliskili olabilecegini 6ner-
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di.*® Bagka bir ¢alismada NC-1900 hipokampal lezyonlar

ile olusturulan yer 6grenme bozukluklarini azaltt1.*

pGlu randomize, ¢ift kor denemede 40 yasli hastada bellek
bozukluklarinda etkinliginin degerlendirilmesi igin plase-
bo ile karsilastirildi. 20 kisi pGlu, 20 kisi plasebo ile 60 giin
boyunca tedavi edildi. Tedaviden 60 giin sonra 6 farkli bel-
lek testi ile bellek fonksiyonlar1 degerlendirildi. Sonuglar
pGlu’in yasla iligkili bellek azalmasinda bazi sozel bellek
fonksiyonlarini diizeltmede etkili oldugunu gosterdi.® Pi-
roglutamik asidin arjinin tuzunun (2-okso-pirolidon kar-
boksilik asid, PCA) yasl siganlarda 6grenme-bellek kapa-
siteleri tizerine etkisi subkronik tedavi protokolii (15 giin
boyunca 0,1 ve 1 g/kg/giin ip. enjeksiyon) kullanilarak
calisildi. Aktif sakinma davranisinin kazanilmasi ve kay-
bedilmesi sirik-atlama testi ile ¢alisildi. Pasif sakinma ce-
vabinin retansiyonu pasif sakinma testi ile incelendi. pGlu
sirtk-atlama cevabinin kazanim hizini artirirken, cevabin
kaybolmasini inhibe etti. Bu agidan 1 g/kg dozu 0,1 g/kg
dozundan daha giigliiydii. Pasif sakinma testinde de pGlu
ile tedavi sakinma retansiyonunda diizelmeye yol ac¢ti. Bu
sonuglar pGlu’in yash siganlarda 6grenme-bellek kapasi-
tesini diizelten aktif bir bilesik oldugunu gostermektedir.”
Piroglutamik asid ve tiirevlerinin (i.p enjeksiyondan son-
ra) glutamat ve NMDA (i.c.v.) ile indiiklenen nébetler-
deki koruyucu etkisi farelerde bilinen antiepileptiklerle
ve eksitator aminoasid antagonistleri ile karsilastirilarak
calisildi. Piroglutamik asidin ve bazi tiirevlerinin gluta-
mat ile indiiklenen nobetlerdeki etki giicii valproik aside
benzerdi. flging olarak, piroglutamik asid NMDA ile in-
diiklenen nobetlere etki gostermedi, bu nébetler diazepam
ve 2-amino-5-fosfonoalerik asidle antagonize edildi. Bu
ylizden, piroglutamik asidin non NMDA reseptorlerde ek-
sitator aminoasid sentezinin baglangi¢c maddesi olabilecegi

distinildia.®

Bagka bir ¢alismada L-triptofan (1), L-piroglutamik asit
(2), L-piroglutamil-L-triptofan’in (3) ve eslesen etil ester

tiirevlerinin (4-6) in vitro emilim 6zelligi, bu molekiille-

rin oral uygulanmasindan sonra calisildi. Dipeptidler 3
ve 6 kan beyin bariyerini giiglii sekilde ge¢mistir ve ilag-
larin santral sinir sistemine gegis hiz1 artmigtir. Molekiiller
gastrik ve intestinal bolgede belirgin miktarda emilmistir.
Peptid baglar1 enzimler tarafindan biyolojik sivilarda hizla
yikildigindan, enzim hidroliz 6zellikleri dogal gastro-in-
testinal ortamda ¢aligilmistir. 6'nin ester bag: hidrolizi
%12 civarinda iken, 5 saat sonra 3 ve 6'nin peptid bagi igin

6nemli hidroliz gozlenmemistir.*

Onceki ¢alismalarda, siganlarda MK-801 ile olusturulmus
sizofreni modelinde ve depresyonun olfaktér bulbektomi
modelinde adipokinetik hormonun 6grenme ve bellek
tizerine olumlu etkileri bulunmustur. Bu ¢aligmada da
pGlu-Leu mYAL testinde skopolaminle bozulmus bellek
tizerine olumlu etki gosterdi. Onceki ¢aligmalarda, pirog-
lutamik asid ve piroglutamil peptidleri igeren adipokinetik
hormon metabolitlerinin kan beyin bariyerini gecerek etki
gosterdigi hipotez edilmistir. Bu ¢aliyjmada pGlu-Leuwnun
skopolaminle bozulmus bellek tizerindeki olumlu etkisi,
onceki ¢aligmalarda gorilen adipokinetik hormonun bel-
lek tizerine olumlu etkilerinden piroglutamil peptidlerin
sorumlu olabilecegi tezini desteklemektedir. Ancak bu
calismada pGlu-Valin skopolaminle bozulmus &gren-
me-bellek tizerine herhangi etkisini géremedik. Bu durum
kullanilan hayvan tiiriine, test metodlarina, kullanilan ilag
dozlarina, deney ortami ve kosullarina bagli olarak gelis-
mis olabilir. Bu yiizden dipeptidlerin farkli dozlarda, farkly
bellek fonkiyonlar: tizerine etkisi yine farkli bellek testleri
kullanilarak yeniden galigilmali ve net etki aydinlatilma-
lidur.

flaglarin lokomosyon ve anksiyete iizerine etkisi calis-
ma sonuglarini nonspesifik sekilde etkileyebilmektedir.
Bu ytizden bu ¢alismada da skopolamin ve dipeptidlerin
anksiyete ve lokomosyon {izerine etkisi agik alan testinde
incelenmistir. A¢ik alan testinde kullanilan ilaglar anksi-
yete tizerine etki gostermemistir, bu durum elde ettigimiz

sonuglarin anksiyete iliskili nonspesifik etkilere bagl ola-
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bilecegi durumunu dislamistir. Skopolamin ise kullandi-
gimiz 1 mg/kg dozunda lokomosyonu kontrol grubu ile
karsilastirildiginda anlamli olarak artirmistir. Skopolamin
lokomosyonu artirdig1 halde ne mYAL testinde ne de pasif
sakinma testinde kontrol grubu ile skopolamin grubu ara-
sinda anlaml fark olusmustur. Dipeptidler skopolaminin
artirmig oldugu lokomosyonu kismi olarak tersine ¢evir-
mis ancak bu etki dipeptidlerin 6grenme-bellek {izerine
etkisinin lokomoyonla iliskili olabilecegini diistindiirecek
seviyede olmamustir. Piroglutamil peptidler naif farelerde
de kontrol grubu ile karsilastirildiginda lokomosyon {ize-
rine etki gostermemistir. Tim bu sonuglar yine bu ¢alis-
mada kullanilan dipeptidlerin hem naif farelerde hem de
skopolaminle olusturulmus 6grenme-bellek bozuklugu
iizerindeki etkilerinin lokomosyona bagli nonspesifik et-

kilere bag1 olabilecegi durumunu diglamaktadir.

Onceki galigmalarda, adipokinetik hormonun kanda kii-
¢itk peptidlere metabolize oldugu ve pGlu ve piroglutamik
asid igeren dipeptidlerin kan beyin bariyerini gegebilecegi
ve adipokinetik hormonun davranis tizerine etkilerinden
sorumlu olabilecegi gosterilmistir.’® Ayrica, onceki ¢alis-
malarda, adipokinetik hormon/kirmizi pigment konsant-
re edici hormon peptid ailesinin MK-801 ile inditklenen
sizofreni modelinde bellek bozuklugunu tersine ¢evirdigi
gosterilmis, bu durum bu peptidlerin NMDA reseptor-
leri tizerinden etki gosterebilecegini disiindiirmiistiir.””
L-piroglutamik asid hem glutamata dontsmekte hem
de beyinde glutamatin etkisini antagonize etmekteydi.’
Ayrica, Onceki ¢aligmalarda, adipokinetik hormon sigan
posttravmatik stres modelinde beyin dopamin seviyelerini
artirdr.' Bu yiizden piroglutamil peptidlerin adipokinetik
hormonun aktif metabolitleri oldugu, glutamaterjik ve do-
paminerjik sistem {izerinden etki gosterdigi hipotez edil-
mistir. Bu ¢alismada 6zellikle pGlu-Leu ile elde ettigimiz
sonuglarda kolinerjik, glutamaterjik ve dopaminerjik etki
mekanizmalari rol oynamis olabilir. Piroglutamil peptidle-
rin etki mekanizmasi ileri in vitro ve in vivo ¢aligmalar ile

aydinlatilmalidir.

SONUC
Sonug olarak pGlu-Leu skopolaminle bozulmus 6grenme
tizerine olumlu etki gosterirken, her iki dipeptid skopola-
minle bozulmus bellek tizerine etki gostermedi. Hem bu
caligma hem o6nceki ¢aligmalara dayanarak pGlu-Leu'nin
bozulmus 6grenme tizerine olumlu etkilerinden koli-
nerjik, glutamaterjik ve dopaminerjik sistemin sorumlu
olabilecegi dusiinilmistir. Bu ¢alismanin sonuglar1 pG-
lu-Leu'nin pGlu-Vale gore bilissel bozukluklarda kullanim
agisindan ustiinligiini gostermektedir ancak bu sonuglar
yeni doz ve metodlar kullanilarak desteklenmelidir. Ayrica

bu peptidlerin etki mekanizmasi aydinlatilmalidir.

Cikar Catismasi

Yazarlar ¢ikar ¢catigmasi bildirmemislerdir.

Finansal Destek

Yazarlar finansal destek bildirmemisglerdir.

Yazarlarin Katkilar:
1.U ve O.M. ¢alisma konusunun belirlenmesi, makalenin
yazilmasinda, verilerin elde edilmesi ve diizenlenmesinde,
S.N.B.B., M.A.Y. ve M.O.K.M. literatiir taramas1 ve ma-
kalenin gelistirilmesinde, P.T., EA. ve EE. ise ¢alijmanin
tiim agsamalarda danismalik ve yazinin gozden gegirilmesi
asamalarinda rol almislardir. Bitiin yazarlar ¢alismanin
dogrulugu ve bitiinligiinden sorumlu olmay: kabul et-

mislerdir.

454




Sakarya Med J 2023;13(3):446-455
UYGUN ve Ark., Piroglutamil Peptidlerin Farelerde Skopolaminle Olusturulmus Ogrenme-Bellek Bozuklugu Uzerine Etkisi

References

1. Gade G, Marco H.G. Adipokinetic and hypertrehalosemic neurohormones. Encyclopedia of

Entomology 2008;44:5.

Yamamoto Y, Mizushige T, Mori Y, Shimmura Y, Fukutomi R, Kanamoto R, et al. Antidep-

ressant-like effect of food-derived py in mice. Neuropeptides 2015;51:25-

9.

. Kumar A, Bachhawat AK. Pyroglutamic acid: throwing light on a lightly studied metabolite.
Current Science 2012;102(2):288-97.

. Pepeu, G, Spignoli, G. Nootropic drugs and brain cholinergic mechanisms. Prog Neuropsy-
chopharmacol Biol Psychiatry 1989;13:77-88.

. Spignoli G, Magnani M, Giovannini MG, Pepeu G. Effect of pyroglutamic acid stereosomers

7
YLPEP

on ECS and scopolamine-induced memory disruption and brain acetylcholine levels in the
rat. Pharmacol Res Commun 1987;19:901-12.

. Grioli S, Lomeo C, Quattropani MC, Spignoli G, Villardita C. Pyroglutamic acid improves
the age associated memory impairment. Fundam Clin Pharmacol 1990;4:169-73.

. Drago E Valerio C, DAgata V; Astuto C, Spadaro F, Continella G, et al. Pyroglutamic acid
improves learning and memory capacities in old rats. Funct Neurol 1988;3(2):137-43.

. Mesulam MM, Guillozet A, Shaw P, Levey A. Acetylcholi
central cholinergic pathways and can use butyrylcholinesterase to hydrolyze acetylcholine.
Neuroscience 2002;110(4):627-39.

. Appleyard ME. Secreted acetylcholinesterase: non-classical aspects of a classical enzyme.

Trends Neurosci 1992;15(12):485-90.

Soreq H, Seid S. Acetylcholi

2001;2(4):294-302.

. Ozkul A, Akyol A, Yenisey C. Oxidative stress in acute ischemic stroke. ] Clin Neurosci

2007;14(11):1062-6.

Chauhan 'V, Chauhan A. Oxidative stress in Alzheimer’s disease. Pathophysiology

2006;13(3):195-208.

Kuhad A, Sethi R, Chopra K. Lycopene attenuates diabetes-associated cognitive decline in

rats. Life Sci 2008;83(3-4):128-34.

Radionova KS, Belnik AP, Ostrovskaya RU. Original nootropic drug noopept prevents me-

Llich

ase knockouts

10.

ase - - new roles for an old actor. Nat Rev Neurosci

1

=

12.
13.

14.
mory deficit in rats with muscarinic and nicotinic receptor blockade. Bull Exp Biol Med
2008;146(1):59-62.

. Mutlu O, Gumuslu E, Kokturk S, Ulak G, Akar E Erden E et al. Effects of chronic admi-
nistration of adipokinetic and hypertrehalosemic hormone on animal behavior, BDNF and
CREB expression in the hippocampus and neurogenesis in mice. Fundam Clin Pharmacol
2016;30:4-13.

16. Mutlu O, Ulak G, Akar E, Erden E Celikyurt IK, Bektas E, et al. Effects of Acute Administ-
ration of Adipokinetic Hormone on Depression, Anxiety, Pain, Locomotion and Memory in
Mice. Chin ] Physiol 2017;60:106-13.

17. Mutlu O, Pdlenicek, T, Pinterovd N, Sichovd K, Hordcek J, Holubovd K, et al. Effects of the
adipokinetic hormone/red pigment-concentrating hormone (AKH/RPCH) family of pepti-
des on MK-801-induced schizophrenia models. Fundam Clin Pharmacol 2018;32(6):589-
602.

18. Mutlu O, Kurtas O, Kleteckova L, Pinterova N, Holubova K, Horacek J, et al. Effects of adi-
pokinetic hormone/red pigment-concentrating hormone family of peptides in olfactory bul-
bectomy model and posttraumatic stress disorder model of rats. Peptides Epub 2020 Sep 18.

19. Sharma AC, Kulkarni SK. Evalution of learning and memory mechanisms emplo-
ying elevated plus maze in rats and mice. Prog Neuropsychopharmacol Biol Psychiatry
1992;16(1):117-25.

20. Monleon S, Urquiza A, Arenas MC, Vinader-Caerols C, Para A. Chronic administration
of fluoxetine impairs inhibitory avoidance in male but not female mice. Behav Brain Res
2002;136(2):483-8.

. Ennaceur A, Delacour J. A new one-trial test for neurobiological studies of memory in rats.

1. Behavioral data. Behav Brain Res 1988;31(1):47-59.

Ohinata K, Mizushige T, Yamamoto Y, Harada M, Niimura Y. Antidepressant agent or an-

ti-anxiety agent. Japan Patent 2014162735A;2014.

Gade, G. The Explosion of Structural Information on Insect Neuropeptides, Fortschritte der

Chemie organischer Naturstoffe 1997;71:1-128.

Gazmea B, Boachiea RT, Tsopmob A, Udenigwea CC. Occurrence, properties and biological

2

~

2.

N

23.

24.
significance of pyroglutamylpeptides derived from different food sources. Food Science and
Human Wellness 2019;8(3):268-74

Mutlu O, Tanyeri P, Basarir S, Uygun I, Akar E, Celebi G, et al. Effects of Pyroglutamyl Pep-
tides on Depression, Anxiety and Analgesia in Mice. IMRHS 2021:10(5):56-62.

Beni, M, Pellegrini-Giampietro DE, Moroni F. A new endogenous anxiolytic agent: L-pyrog-
lutamic acid. Fundam Clin Pharmacol 1988;2(2):77-82.

Paoli E Spignoli G, Pepeu G. Oxiracetam and D-pyroglutamic acid antagonize a disruption

25.

26.

2

N

of passive avoidance behaviour induced by the N-methyl-D-aspartate receptor antagonist
2-amino-5-phosphonovalerate. Psychopharmacology (Berl) 1990;100(1):130-1.
28. Oono S, Kurimoto T, Nakazawa T, Miyoshi T, Okamoto N, Kashimoto R, et al. Pyrogluta-
mic acid promotes survival of retinal ganglion cells after optic nerve injury. Curr Eye Res
2009;34(7):598-605.
Antonelli T, Carla V, Lambertini L, Moroni F, Bianchi C. Pyrogl,
modifies the electrocorticogram and increases the release of acetylcholine and GABA from

5

2

8

ic acid istration

the guinea-pig cerebral cortex. Pharmacol Res Commun 1984;16(2):189-97.

Trofimov SS, Ostrovskaia RU, Smol'nikova NM, Nemova EP, Gudasheva TA, Kuznetsova

EA, et al. The correction with nooglutil and L-pyroglutamyl-D-alanine amide of cognitive

disorders in rats due to intrauterine hypoxia. Eksp Klin Farmakol 1995;58(6):10-3.

Chepkova AN, Doreulee NV, Trofimov SS, Gudasheva TA, Ostrovskaya RU, Skrebitsky VG.

d L-pyrogl yl-D-al
tentiation impaired by exposure to ethanol in rats. Neurosci Lett 1995;188(3):163-6.

. Pivtoraiko VN, Abrahamson EE, Leurgans SE, DeKosky ST, Mufson EJ, Ikonomovic MD.
Cortical pyroglutamate amyloid-p levels and cognitive decline in Alzheimer’s disease.

Neurobiol Aging 2015;36(1):12-9.

Sato T, Tanaka K, Ohnishi Y, Teramoto T, Hirate K, Nishikawa T. The improvement of
memory retention and retrieval of a novel vasopressin fragment analog NC-1900. Nihon
Yakurigaku Zasshi 2002;120(1):57-60.

Hori E, Uwano T, Tamura R, Miyake N, Nishijo H, Ono T. Effects of a novel arginine-va-

sopressin derivative, NC-1900, on the spatial memory impairment of rats with transient

forebrain ischemia. Brain Res Cogn Brain Res 2002;13(1):1-15.

Beani L, Bianchi C, Baraldi PG, Manfredini S, Pollini GP. Protection by pyroglutamic acid

30.

3

=

Nootropic ide restores hippocampal long-term po-

3.

N

33.

34.

35.
and some of its newly synthesized derivatives against glutamate-induced seizures in mice.
Arzneimittelforschung 1990;40(11):1187-91.

Giannola LI, De Caro V; Avellone G, Bousquet E. L-pyr 1yl-L-tryptoph
as potential drug carriers. IL: Permeation behaviour and stability in the gastro-intestinal
tract. Pharmazie 1996;51(7):487-9.

3 derivatives

=Y

455




RESEARCH ARTICLE / Aragtirma Makalesi

Investigation of Antibiotic Prescription Related Factors in
Sakarya Province

Sakarya Ilinde Antibiyotik Recetelerine Iligkin Faktorlerin Aragtirilmast

Hiiseyin Pehlivan', Oguz Karabay?, Ayten Yilmaz Yalginer’, Aziz Ogiitlii*, Elif Fl¢in Giinay®

! Sakarya University, Faculty of Engineering, Mechanical Engineering Department, Sakarya, Tiirkiye
2 Sakarya University, Faculty of Medicine, Department of Infectious Diseases, Sakarya, Tiirkiye
* Sakarya University, Faculty of Engineering, Industrial Engineering Department, Sakarya, Tiirkiye
* Sakarya Province Health Directorate, Sakarya, Tiirkiye

Yazisma Adresi / Correspondence:

Ayten Yilmaz Yal¢iner

Sakarya University, Faculty of Engineering, Industrial Engineering Department, Esentepe Campus, 54187 Sakarya, Tiirkiye
T: +90 505 521 61 81 E-mail: ayteny@sakarya.edu.tr

Gelig Tarihi / Received : 10.10.2022 Kabul Tarihi / Accepted: 20.09.2023 Cevrimigi / Online: 30.09.2023

Orcid ve Mail Adresleri
Hiiseyin Pehlivan https://orcid.org/0000-0003-3048-8986, pehlivan@sakarya.edu.tr
Oguz Karabay https://orcid.org/0000-0003-1514-1685, okarabay@sakarya.edu.tr
Ayten Yilmaz Yalginer https://orcid.org/0000-0001-8160-812X, ayteny@sakarya.edu.tr
Aziz Ogiitlii https://orcid.org/0000-0003-3840-4038, aogutlu@sakarya.edu.tr
Elif El¢in Giinay https://orcid.org/0000-0002-4464-8779, ekabeloglu@sakarya.edu.tr
Cite this article/Atif:

Pehlivan H, Karabay O, Yilmaz Yalginer A, ﬁgiitlii A, Giinay EE. Investigation of Antibiotic Prescription Related Factors in Sakarya Province,
Sakarya Tip Dergisi 2023;13(3): 456-464 DOI: 10.31832/smj.1185249

Abstract

Introduction

Because consumption of antibiotics is very critical for public health, it was aimed to analyze and evaluate the data of number of antibiotic packages prescribed by Family
Physician (FP) and other doctors than family physicians (ODTFPs) serving in the province of Sakarya and Turkey in terms of cost and prescription related factors for 2019.

Materials  This study was based on the measurement of antibiotic consumption relied on retrospective data. The number of antibiotic packages prescribed for the year 2019 belonging
and Methods  to Turkey and Sakarya province was analyzed and compared based on cost and expertise of physicians. Chi-square test of homogeneity and two-sample Poisson tests were
used in the analysis. p value less than 0.05 was accepted as significant.

Results  Consultation per capita for FPs (z = 307.57, p-value < 0.0001) and ODTFPs (z = 278.27, p-value < 0.0001) in Sakarya were significantly higher than that of those in Turkey.
However, both FPs (Chi-Sq =17231.434, df = 1, p-value <0.0001) and ODTFPs (Chi-Sq = 5197.376, df = 1, p-value < 0.0001) in Sakarya prescribed fewer antibiotics than
that of in Turkey for 2019. The most prescribed antibiotic group was the J01C group penicillins and its derivatives.

Conclusion It is thought that the reasons of fewer antibiotics prescribed in Sakarya than in Turkey are related to regular training and feedback to physicians. In this context, feedback
policies implemented in hospitals are very valuable for antibiotic consumption management and post-graduate training of physicians is very beneficial for rational
antibiotic usage.

Keywords  Antibiotic, consumption, surveillance.
0z

Amag  Antibiyotik tiiketiminin halk saghgr agisindan oldukg¢a kritik olmasi nedeniyle, 2019 y1lt icin maliyet ve regeteyle ilgili faktorler agisindan Sakarya ilinde gorev yapan Aile Hekim-
leri (FP) ve aile hekimleri disindaki doktorlar (ODTP’ler) tarafindan regete edilen antibiyotik kutu sayilarina ait verilerin analiz edilmesi ve degerlendirilmesi amaglanmustr.

Yontem ve  Bu ¢alisma, retrospektif verilere dayanarak antibiyotik tiiketiminin 6lgiil, d. ktadur. Tiirkiye ve Sakarya iline ait 2019 yilt igin regete edilen antibiyotik kutu sayilar:

Geregler  analiz edilerek maliyet ve hekimlerin uzmanliklarma gore karsilastirma yapilmistir. Analizdeki ki-kare H jenlik testi ve iki 6rnekli Poisson testi kullamlmustir. p degerinin
0,05’ten kiigiik olmast anlamli olarak kabul edilmistir.

Bulgular ~ Sakaryadaki FP (z = 307,57, p-degeri < 0,0001) ve ODTFP’ler (z = 278,27, p-degeri < 0,0001) icin kisi basina diisen konsiiltasyon oram Tiirkiyedekilerden anlamh derecede
yiiksektir. Ancak Sakaryadaki hem FP (Chi-Sq =17231.434, df = 1, p-degeri <0,0001) hem de ODTFEP’lerin (Chi-Sq = 5197.376, df = 1, p-degeri < 0,0001) Tiirkiye geneline gire
daha az sayida antibiyotik regete ettigi goriilmektedir. 2019 yilinda en ok recete edilen antibiyotik grubu JO1C penisilinler ve tiirevleridir.

Sonu¢  Sakaryada Tiirkiye geneline gore daha az antibiyotigin recete edilmesinin nedeninin, hekimlere verilen diizenli egitim ve geri bildirim oldugu diisiiniilmektedir. Bu baglamd,
hastanelerde uygulanan geri bildirim politikalart antibiyotik tiiketimi yonetimi agisindan oldukca degerlidir ve hekimlerin mezuniyet sonrasi egitimleri de akilct antibiyotik
kullanimi agisindan oldukga faydahidir.

A

KEZZZIZI Antibiyotik, tiiketim, siirveyans.
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INTRODUCTION
Antibiotic overuse and misuse have emerged as critical
global concerns, primarily due to the rise of antibiotic-re-
sistant bacteria. Studies have revealed that Turkey exhibits
a notably high rate of antibiotic consumption compared
to Eastern European countries. This excessive utilization
of antibiotics contributes significantly to the development
of antimicrobial resistance, thereby posing a substantial
threat to public health worldwide'”. Monitoring antibiotic
prescriptions serves as a vital component of effective anti-
microbial management, a practice already implemented by
numerous European countries through the utilization of
diverse indicators'. Given Turkey’s considerable consump-
tion of antimicrobials, it becomes imperative to establish
and implement antimicrobial management programs, par-

ticularly within hospital settings**.

To address these pressing issues, the study aims to analyze
prescription data from the year 2019, focusing on both
Turkey’s overall antibiotic consumption and the specific
situation within the province of Sakarya. Emphasis will
be placed on scrutinizing the prescribing patterns of an-
tibiotics and investigating the potential associations with
the respective specialties of the prescribing physicians.
Additionally, the study seeks to evaluate the efficacy and
impact of the in-service training conducted by the Sakar-
ya Province Health Directorate on antibiotic prescribing
practices, while concurrently developing a comprehensive
roadmap to guide future strategies. The collaboration be-
tween Sakarya University and the Sakarya Province Health
Directorate aims to not only assess the number of antibi-
otic prescriptions but also to evaluate their medical and
economic ramifications. By conducting a comprehensive
analysis, this study aims to yield valuable insights into an-
tibiotic prescribing practices, which will subsequently in-
form the development of effective strategies for antibiotic
usage in Turkey. Ultimately, the study aspires to enhance
patient outcomes and mitigate the threat of antimicrobial

resistance.

The present study endeavors to conduct an analysis of an-
tibiotic consumption within Turkey, specifically focusing
on the province of Sakarya. The primary objective is to in-
vestigate the prescription patterns of antibiotics and their
correlation with the specialties of the prescribing physi-
cians. Furthermore, the study aims to assess the impact
of in-service training provided by the Sakarya Province
Health Directorate on antibiotic prescribing practices, and
subsequently develop a comprehensive roadmap for future

strategies.

In some countries (Turkey, Korea and Greece), unneces-
sary and misuse of antibiotics is common, and inappropri-
ate use of antibiotics is frequently encountered both among
physicians and the public. Infection control measures may
be inadequate compared to many countries, access to an-
tibiotics may be more desirable by the public, antibiotic
misuse may be common in the livestock sector, and the
increasing demand for antibiotics among the population is
a factor in the increase of this resistance. For these reasons,
a comprehensive strategy should be developed in these
countries and the use of antibiotics should be regulated®.
In the report of OECD (Organisation for Economic
Co-operation and Development) Health Policy Studies,® it
is stated that the antimicrobial resistance rate of Turkey is
high among OECD member countries. It has been shown
that Turkey is the leading country in Europe in antibiot-
ic consumption.” Per capita antibiotic consumption in-
creased by 39% between 2000 and 2015, mainly driven by
increases in consumption in low-income and middle-in-

come countries.®

The fact that both humans and animals have become re-
sistant to conventional treatments due to increasing dis-
ease and infection is the reason why antibiotic consump-
tion has received great media attention in recent years.
The emergence of antibiotic-resistant bacteria as a result
of the use of antibiotics in case of illness or infection caus-
es a global health problem.>'*!! Many countries in Europe

use a variety of indicators to monitor antibiotic prescrip-
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tions as part of their national antimicrobial management.'?
Since Turkey is one of the largest consumers of antimicro-
bials, antimicrobial management programs are also need-

ed in hospitals in Turkey."

In this study, the prescription data of 2019 were analyzed
and the antibiotic consumption in Turkey and in the prov-
ince of Sakarya, and the antibiotic prescribing relation-
ships with regards to the specialties of the physicians pre-
scribing these prescriptions were investigated. In addition,
it was requested to draw up a road map about the effect of
the in-service training given by Sakarya Province Health
Directorate within the scope of antibiotic prescribing (and
use) on the general results and the future strategy. It is also
aimed to analyze the number of antibiotic prescriptions
and to evaluate their medical and economic effects within
the scope of the study carried out jointly by Sakarya Uni-

versity and Sakarya Province Health Directorate.

MATERIAL and METHODS
General situation
In the study, prescription data for 2019 belonging to
83,154,997 people living in Turkey were used. The data on
the antibiotic prescriptions of the physicians in Sakarya
according to the physicians’ speciality (with regards to the
physician type) were requested from the Sakarya Province
Health Directorate by official correspondence. Antibiotics
prescribed for Turkey and Sakarya provinces were exam-
ined within the scope of the number of prescriptions, the
number of antibiotic prescriptions, the group of antibiot-
ics used, their costs, and consumption data according to
physicians’ specialty, and the results were compared and

interpreted.

The quantity data of the number of antibiotic packages
prescribed for the year 2019 belonging to the provinces of
Turkey and Sakarya used in the study were obtained from
the authorized units of the institution on 17th June 2021 as
a result of official correspondence with the Rational Drug

Use Department of the Turkish Medicines and Medical

Devices Agency.

Training by Province Health Directorate
Sakarya Province Health Directorate provided online
training to FPs to rationalize antibiotic use in 2016, 2018,
and 2019. These trainings were organized as eight train-
ings in total in 2019 and were given by experts authorized

by the Ministry of Health.

The content of the training sessions were tailored in such a
way to include various medical topics that aim to improve
the effectiveness of rational use of antibiotics provided
by the Ministry of Health Turkish Medicines and Medi-
cal Devices Agency. All 313 FPs in Sakarya province have

been ensured to complete the training sessions.

Feedback Mechanism
The objective of this feedback mechanism was to increase
the sensitivity of FPs to antibiotic prescribing. In this re-
gard, prescription data for the first six months of 2021
throughout Sakarya province were queried by the Min-
istry of Health Prescription Information System, and the
antibiotic prescribing ratio was determined. Accordingly,
130 FPs above the average among 313 FPs were officially
informed by Sakarya Province Health Directorate about
the total number of prescriptions, the number of antibiot-
ic prescriptions, and the ratio of antibiotics prescribed in
Sakarya Province in an attempt to provide a baseline for

antibiotic prescribing.

In addition, in 2020 and the first six months of 2021, a bar
chart showing the antibiotic prescribing rates was plotted
monthly for a total of 21 FPs whose antibiotic prescription
rate was over 30%, delivered with an official letter. In the
official letter, the high antibiotic prescribing rate was asso-
ciated with FP’s work intensity. Sakarya Province Health
Directorate also declared support to FPs in increasing the
preventive health services of the society and eliminating
unnecessary usage and side-effects of antibiotic treatment.

Additionally, FPs were strongly encouraged to collaborate
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with the health directorate on reducing antibiotic con-  However, the ratio of ODTFPs (Chi-square=691.225,
sumption. df=1,p-value < 0.0001) and the ratio of total physicians
(Chi-square = 620.976, df = 1, p-value< 0.0001) were sig-
Statistical Analysis nificantly lower in Sakarya province.
Chi-square tests of homogeneity were performed to com-  FP consultation per capita in Sakarya was significantly
pare the proportion differences across groups regarding  higher than FP’s consultation in Turkey (z = 307.57, p-val-
the number of prescriptions and number of antibiotic — ue < 0.0001). Likewise, ODTFPs consultation per capita
prescriptions. Prescribing rates (number of prescriptions  in Sakarya was significantly higher than ODTFPs consul-
per physician) of physicians were compared under the as-  tation per capita in Turkey (z = 278.27, p-value < 0.0001).
sumption of Poisson-distributed counts. Tests were con-  According to the statistical data of the Ministry of Health,
sidered as significant for the values of P less than 0.05. All  the number of consultation to a physician per capita in
the statistical tests were performed with Minitab 15 soft-  Turkey in 2019 is 6.6 in the OECD (35) and 9.8 in Turkey,
ware. while this rate is 10.8 in Sakarya.15 This shows that the
number of doctor visits in Sakarya is above both Turkey
RESULTS and OECD averages.
The number of prescriptions, number of antibiotic pre-  Using the data in Table 1, prescribing patterns of antibi-
scriptions, antibiotics prescription rate (%), total prescrip-  otics were analyzed considering the percentage of anti-
tion cost and total antibiotic cost (TL) with regards to phy-  biotics prescribed in the total prescriptions (number of

sician type (FPs vs. ODTFPs ) for Sakarya province and  prescriptions for antibiotic/total number of prescriptions).

Turkey were presented in Tablel. The percentage of prescriptions for antibiotics in Sakarya
province was less than in Turkey (Chi-Sq = 20200.208, df
Initial analyses were performed to observe whether there = 1, p-value < 0.0001). When the analyses were broken

were differences between the number of FPs, ODTFPs,  according to the physician specialty, it was observed that
and total physicians (FPs+ ODTFPs) per capita for Sakar-  the ratio of antibiotics prescribed by FPs in Sakarya was
ya province and Turkey. (Sakarya= 1,029,650, Turkey= less than that of those prescribed by FPs in Turkey (Chi-
83,154,997, year 2019).14 There was no significant differ- ~ Sq =17231.434, df = 1, p-value < 0.0001). Likewise, OD-
ence in the number of FP per capita between Sakarya prov- ~ TFPs in Sakarya prescribed fewer antibiotics than that of
ince and Turkey (Chi-square=0.577, df=1, p-value=0.447). ~ ODTFPs in Turkey (Chi-Sq = 5197.376, df = 1, p-value <

Table 1. Some important parameters for prescribed antibiotics for Sakarya and Turkey in 2019."41®
Sakarya Province Turkey

FP ODTFP FP ODTFP
Number of Prescription 2,578,819 3,076,130 168,178,768 208,810,026
Number of Antibiotic Prescription 389,119% 818,669 30,723,783 59,472,945
Antibiotics prescription rate (%) 15.09* 26.611 18.27* 28.48t
Total Antibiotic Cost (TL) 7,641,113.79 19,429,862.26 600,479,714.57 1,812,608,145.44
Total Prescription Cost (TL) 260,374,553.18 328,716,615.87 19,429,487,004.69 27,312,296,295.83
Number of Physicians 314 1,109 26,476 193,735
Number of beds (per 10.000 population) 19.20 28.50
Population 1,029,650 83,154,997
*,1 Significantly lower in the Sakarya region, p-value<0.000
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0.0001).

In this study, antibiotics were defined for systemic use of
antibiotics class JO1 of the WHO Anatomical Therapeutic
Chemical (ATC) classification system. Sales data of antibi-
otics for the year 2019 were collected from Pharmaceuti-
cal Manufacturers Association of Turkey (IEIS) and IMS
Health Inc.

Figure 1 shows the distribution of antibiotics prescribed
in Turkey and Sakarya according to ATC codes. It is seen
that the contents of antibiotics prescribed in Turkey and
Sakarya tend to be in the same direction. In addition, it
is understood that Penicillins (JO1 C) were prescribed at
the highest rate and Aminoglycosides (JO1G) were pre-
scribed at the lowest rate as the antibiotic type. The antibi-
otics which are listed in Figurel: JO1A Tetracyclines, J01C
Beta-Lactam Antibacterials, Penicillins, JO1D Other Be-
ta-Lactam Antibacterials, JOIF Macrolides, Lincosamides

And Streptogramins, JO1G Aminoglycoside Antibacteri-
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Further analyses were performed to investigate the group
of antibiotics prescribed in Figure 1. Figure 2a and 2.b
show the bar chart of prescribed antibiotic types for Sakar-
ya and Turkey, respectively, for 2019. Accordingly, “Amox-
icillin and enzyme inhibitor”, “Clarithromycin’, “Cefuro-
xime”, and “Cefixime” were some of the most commonly

prescribed antibiotics, in both charts.

amoxicillin and enzyme inhibitor 355.771

cefuroxime e 3758 33402
clarithromycin g i gT7 e 62717
cofaexin. 4
fosfomycin 18705 513

ciprofloxacin g 10347 46.255 m Sakarya ODTFP
m Sakarya FP

Antibiotics

nitrofurantoin - 1124»%%
cefixime g™ 103431
azithromycin rl 1&%194287
sultamicillin g™ | 34,681

0 50000 100000 150000 200000 250000 300000 350000
Number of antibiotic box

Figure 2a. Bar chart for prescribed antibiotics by FPs and ODFPs in Sakarya

ool and eneyme inivi o | T {174
i i 4479951
clarithromycin —_
cefuoxime T, S
cefixime ™78y 7698

:fg fosfomycin [ 13078s 223945
=
= azithromycin g®™),3037578 u TR_ODTFP
< = TR FP
ciprofloxacin g Peseis 3718503
amoxicillin [y 1220
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Figure 2b. Bar chart for prescribed antibiotics by FPs and ODFPs in Turkey
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DISCUSSION

The number of prescriptions in Sakarya province is 1.5%
of the total prescriptions in Turkey. Among those prescrip-
tions in Sakarya, 45.6% is covered by FP. The ratio of anti-
biotic prescription of FP is 34.06% and 32.22% for Turkey
and Sakarya respectively. From the economical burden,
Sakarya accounts for 1.12% of the total antibiotic cost in
Turkey. FP in Sakarya was responsible for 28.23% of total
antibiotic cost while the same ratio was 24.88% in Turkey
(see Table 1).

The number of beds in the hospitals in Sakarya province is
19.20 for 2019, and Sakarya ranks 74th among 81 provinc-
es in the number of beds per 10 thousand people in Turkey.
The main factor determining the number of physicians
other than FPs is the bed capacity in that province. Due
to the low bed capacity of Sakarya, the number of ODT-
FPs is also low. It is thought that the ODTFPs difference
between Turkey and Sakarya will be closed by increasing
the bed capacity in the province with legal regulations. The
number of specialist physicians in Sakarya is lower than
the number of specialist physicians in Turkey. However,
there is no difference in FPs. Because the number of FPs
is determined according to the population of that prov-
ince. The number of FPs and ODTFPs should be balanced
with the population. Fewer ODTFPs except FPs in Sakarya

serve more patients than the average in Turkey.

Despite the fact that fewer specialist physicians and much
more patients are consulted in Sakarya in general than in
Turkey, the rate of prescribing antibiotics in Sakarya is
below the Turkey average. The reason for this is thought
to be the training and feedback given to both specialists
and FPs in Sakarya.'*'”!® Feedback is a very important reg-
ulation tool that affects people and their behavior. With
regular, synchronous feedback mechanisms without any
intervention to people and without punishment or reward,
physicians’ drug-prescribing behaviors and their antibi-
otic-using behaviors can be changed. The physician who

thinks that he is under control (follow-up), changes his

behavior in order to be least affected by this follow-up. It is
thought that the physician who knows that the antibiotic
use behavior is tracked and reported back by the Sakarya
Province Health Directorate, prescribed fewer and more
justified antibiotics. It is known that a physician who used
to prescribe antibiotics easily and frequently in many in-
dications no longer prescribes antibiotics thanks to the
feedback mechanism. A similar result was obtained in FPs.
It is thought that the fact that FPs in Sakarya prescribe an-
tibiotics less often than FPs in Turkey is the result of these

feedbacks and regular training.'*2*!

The limitations of this study are that the data are retro-
spective and not defined as Defined Daily Dose (DDD). In
addition, the fact that the reasons for the indication-based
antibiotic prescribing of the physicians were not included
in the study causes insufficient data to be obtained to show

the cause-effect relationships.

Frequently prescribed drugs are antibiotics that are gener-
ally taken orally and are not subject to any legal restrictions
and can be easily prescribed by FPs and other specialists.
It is seen that the more easily an antibiotic is available, the
more it is consumed. The data we obtained are important
in understanding antibiotic use in the Sakarya region, and
the results show that antibiotic consumption could be re-
duced through interventions such as education and feed-
back. However, we think that new research on the subject

is essentially needed.

The data we obtained are important for providing data on
antibiotic use in the region we live in, and we have shown
that antibiotic consumption can be reduced through in-
terventions such as education and feedback. We think that

new research on the subject is needed.
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Abstract

Introduction

Materials
and Methods

Results

Conclusion

Keywords

This study aimed to investigate the survival outcomes, recurrence patterns, and treatment-related toxicities of endometrial cancer (EC) patients who underwent adjuvant
radiotherapy.

Between January 2012 and December 2021, one hundred fourteen patients who underwent adjuvant radiotherapy with the diagnosis of endometrial cancer were
retrospectively analyzed. Cases were evaluated for overall survival (OS), disease-free survival (DFS), local recurrence-free survival (LRFS), cancer-specific survival (CSS),
and distant metastasis-free survival (DMFS).

Median follow-up was 63 months (8 -135). At 5 years OS, DFS, LRFS, CSS, and DMFS were 85.5%, 90.5%, 98.9%, 94.1%, and 90.5%, respectively. Univariate analysis of
lymphovascular space invasion (LVSI) is statistically significant for DFS, DMFS, and CSS, respectively (p=0.019, p=0.019, p=0.021) and histology, tumor grade, stage were
statistically significant for LRFS, respectively (p=0.031, p=0.010, p=0.049). Grade 1 and 2 acute gastrointestinal toxicity were observed in 40 patients (35.1%). Grade 1 acute
genitourinary toxicity was observed in 35 patients (30.7%). Grade 3 late genitourinary and gastrointestinal toxicity was observed in 0.9% and 1.8%, respectively

Histology, grade, LVSI, and stage didn't significantly affect overall survival, but LVSI and stage were the most influential prognostic factors on relapse patterns. Adjuvant
radiotherapy is safe and well tolerated by patients with endometrial cancer with acceptable toxicity.

Endometrial Cancer, Adjuvant Radiotherapy, Survival, Treatment-related toxicity
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Bu calisma, adjuvan radyoterapi uygulanan endometrium kanseri (EK) hastalarinin sagkalim sonuglarin, niiks paternlerini ve tedaviye bagl toksisiteleri arastirmay: amaglads.

Ocak 2012-Aralik 2021 tarihleri arasinda endometrium kanser tanisi ile adjuvan radyoterapi uygulanan 114 hasta retrospektif olarak incelendi. Vakalar, genel sagkalim (GS),
hastaliksiz sagkalim (HSK), lokal rekiirrenssiz sagkalim (LRSK), kansere spesifik sagkalim (KSS) ve uzak metastazsiz sagkalim (UMSK) agisindan degerlendirildi.

Medyan takip siiresi 63 aydi (8 -135). 5 yillik GS, HSK, LRSK, KSS ve UMSK, sirastyla, %85.5, %90.5, %98.9, %94.1 ve %90.5 idi. Tek degiskenli analizde, lenf kiiler alan
invazyonu (LVAI) ile HSK, UMSK ve KSS arasinda istatistiksel olarak anlaml bir iliski vard: (sirastyla, p=0.019, p=0.019, p=0.021). LRSK ile histoloji, tiimér derecesi, evre
arasinda anlamly iliski vards. (sirasiyla, p=0.031, p=0.010, p=0.049). 40 hastada (%35.1), grade 1 ve 2 akut gastrointestinal toksisite gozlendi. 35 hastada (%30.7), grade 1 akut
genitotiriner toksisite gozlendi. Grade 3 ge¢ genitotiriner ve gastrointestinal toksisite sirastyla %0.9 ve %1.8 oraninda gozlendi.

Histoloji, grade, LVAI ve evre genel sagkalimi tizerinde anlamli etkisi olmamasina karsin, LVAI ve evre niiks acisindan en etkili prognostik faktorlerdi. Adjuvan radyoterapi
giivenli ve kabul edilebilir toksisite ile endometrium kanserli hastalar tarafindan iyi tolere edilmektedir.

Endometrium Kanseri, Adjuvan Radyoterapi, Sagkalim, Tedaviye bagl toksisite
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INTRODUCTION
Endometrial cancer (EC) is the sixth most common ma-
lignancy worldwide.! The first symptom of ECs is often
abnormal or postmenopausal uterine bleeding. Endo-
metrioid carcinoma is usually associated with unopposed
estrogenic stimulation and endometrial hyperplasia.? En-
dometrial cancer histologic subtypes are classified as en-
dometrioid and non-endometrioid. Endometrioid types
accounts for the majority of endometrial cancers and most
commonly occur is generally hormone-dependent, and
have a more favorable prognosis. Grade 3 endometrioid
cancers are more complex and generally have a less favo-
rable prognosis. Non-endometrioid cancers include more
aggressive subtypes such as serous cancers, clear cell can-

cers, and carcinosarcomas.?

The primary treatment for EC is surgery, and the Inter-
national Federation of Gynecology and Obstetrics (FIGO)
advocates surgical staging, including pelvic and para-aor-
tic lymphadenectomy and total abdominal hysterectomy
(TAH) and bilateral salpingo-oophorectomy. Adjuvant ra-
diotherapy (RT), including external beam pelvic radiothe-
rapy (EBRT) and/or vaginal brachytherapy (VBT), proves
a good prognosis and is generally recommended based on

risk stratification.*®

Adjuvant therapy indications depend on age, grade, his-
tological type, myometrial invasion depth, and lympho-
vascular space invasion (LVSI) presence.* LVSI is a strong
prognostic factor for pelvic recurrence, distant metastasis,
and decreased overall survival.® Early diagnosis of EC ge-
nerally improves outcomes, whereas 5-year OS is worse in
patients with advanced disease, ranging from 57% to 66%
(FIGO stage III) and 20% to 26% (FIGO stage IV). 5-year
DES is estimated at 90% in patients without lymph node
metastasis, 60-70% in those with pelvic lymph node me-
tastasis, and 30-40% in those with para-aortic lymph node

metastasis.” ®

This study aims to examine the survival outcomes, recur-

rence patterns, and toxicities of patients with EC diagno-

sed with adjuvant radiotherapy.

MATERIALS and METHODS

In this study, the data of patients who underwent adjuvant
radiotherapy with the diagnosis of endometrial cancer
between January 2012 and December 2021 in the Radiati-
on Oncology unit of Sakarya Training and Research Hos-
pital were retrospectively analyzed. The study included 114
patients who met the criteria. Patients excluded from the
study were those who received radiotherapy with palliative
or definitive intent and those with incomplete data This
study was approved by Sakarya University Institutional
Review Board (E-71522473-050.01.04-241720-167)

Demographic characteristics and age of the patients,
myometrial invasion depth of the tumor, lymphovascular
space invasion and tumor size, RT technique and doses
were analyzed. Outcomes were overall survival (OS), di-
sease-free survival (DFS), local recurrence-free survival
(LRFS), cancer-specific survival (CSS) and distant metas-

tasis-free survival (DMFS).

Patient and Tumor Characteristics
In total, one hundred fourteen patients were included. Ni-
nety-nine patients (86.8%) were with endometrioid type
histology. Sixty-six patients (57.9%) were at Stage I (29 in
Stage IA and 37 in Stage IB), 25 patients (21.9%) were in
Stage II and 23 patients (20.2%) were at Stage III (six in
Stage IIIA, one in Stage IIIB, seven in Stage IIIC1 and nine
in Stage IIIC2). The patient and tumor characteristics are

shown in Table 1.

Surgery
Ten patients (8.8%) underwent TAH and BSO without
lymphadenectomy, 33 patients (28.9%) underwent pelvic
lymphadenectomy in addition to TAH and BSO and 71
patients (62.3%) underwent pelvic and para-aortic lymp-
hadenectomy and peritoneal washing in addition to TAH
and BSO.
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Table 1. The patient and tumor characteristics
Characteristics Number of patients (%)
Age, years (median, range) 64 (30-81)
<60 38 (33.3)
60-70 44 (37.7)
>70 32 (30)
Histology
Endometrioid 99 (86.8)
Non-endometrioid 15(13.2)
Grade
Gradel-2 75 (65.8)
Grade3 34(29.8)
Unknown 5(4.4)
;[;lrgeo)r Size, cm (median, 5(1-11)
Lymphovascular space invasion
Yes 33 (29)
No 65 (57)
Unknown 16 (14)
Stage
I 66 (57.9)
11 25 (21.9)
11 23(20.2)
Lymph node presence
Positive 14 (12.3)
Negative 100 (87.7)
Radiotherapy

Planning CT scans of the patients were taken in a 2.5 mm
section thickness, in the supine position. RT was perfor-
med using the three-dimensional conformal radiotherapy
(3D-CRT) or voliimetric-modulated arc therapy (VMAT)
technique for all patients. EBRT was given at a dose of 50.4
Gy in 1.8 Gy fractions in 29 patients (25.4%), 45 Gy in 1.8
Gy fractions in 83 patients (72.8%) and 46 Gy in 2 Gy fra-
ctions in 2 patients (2%). The median total dose of radi-
otherapy was 45 Gy and the median fraction size was 1.8
Gy. Nine patients (7.9%) with para-aortic lymph node me-
tastases were also irradiated to the para-aortic field. After
EBRT, HDR brachytherapy was applied to the vaginal cuff
in 87 patients (76.3%). For brachytherapy, the dose was 5
to 7 Gy (median, 6 Gy) administered in 2 to 4 fractions

(median, 3 fractions).

Chemotherapy
Chemotherapy was administered to 28 patients (24.6%)
with stage 3 disease or non-endometrioid histology. Che-
motherapy was administered as 6 cycles of paclitaxel and

carboplatin before radiotherapy.

Statistical Analysis
Statistical analysis was performed by using the SPSS 21.0
software package. Survival analysis was performed using
the Kaplan and Meier method. Univariate analysis was
performed using the log-rank test. OS, DFS, LRFS, CSS
and DMFS were calculated starting from the date of the

biopsy. p < 0.05 was considered statistically significant.

Follow-up
Patients were followed up with general clinical examina-
tion, pelvic examination, laboratory tests, and imaging
studies every 3 to 6 months in the first two years of their

follow-up, and every 6 to 12 months thereafter.

RESULTS
Median follow-up was 63 months (8 -135). The median age
was 64 years (30 to 81 years). Tumor size, histology, age,
presence of lymph nodes, tumor grade, LVSI, myometri-
al invasion depth, tumor localization, and chemotherapy
application were analyzed by univariate analysis in terms
of OS, DFS, LRFS, CSS, DMEFS. Statistically significant

data are shown in Table 2.

Outcome and pattern of failure
At the last control, 90 patients (78.9%) were alive, 24 pa-
tients (21.1%) died (8 patients (7%) died due to endomet-
rial cancer). Local recurrence was observed in 2 patients
(1.8%) and distant metastases were observed in 11 patients
(9.6%). The most common isolated organ metastasis was
lung metastasis in 3 patients (27.3%) and liver metastasis
in 3 patients (27.3%). Other organ metastases were present

in 5 patients (37.2%).
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Table 2. Univariate analysis affecting OS, DFS, LRFS, DMFS, and CSS

(oM DFS LRFS DMES CSS
Patient - Univariate analysis Univariate analysis Univariate analysis Univariate analysis Univariate analysis
characteristics

p p P P p

Histology 0.688 0.657 0.031 0.518 0.848
Grade 0.194 0.669 0.010 0.642 0.525
LVSI 0.766 0.019 0.518 0.019 0.021
Stage 0.246 0.007 0.049 0.020 0.135
LVSI, lymphovascular space invasion; OS, overall survival; DFS, disease-free survival; LRFS, local recurrence-free survival, CSS, can-
cer-specific survival; DMFS, distant metastasis-free survival.

Overall Survival and Disease-Free Survival

For all patients, the OS at 5 years was 85.5% and the DFS
at 5 years 90.5%. 5-year OS and DFS patients are shown in

Figure 1.
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Figure 1: Overall survival and disease-free survival at 5

years

When the univariate analysis of tumor size, histology, age,
presence of lymph nodes, tumor grade, LVSI, myometri-
al invasion depth, tumor localization, and chemotherapy
application is examined in terms of OS and DFS; there
wasn't any significant relationship with these factors for
OS. There was a significant relationship between LVSI and
stage, for DFS (respectively p=0.019 and 0.007); there was
no significant relationship between histology, and grade.
(Respectively p=0.657, 0.669).

Local Relapse-Free Survival, Cancer-Specific Survival,
and Distant Metastasis-Free Survival

The LREFS for all patients at 5 years was 98.9%, the CSS at

5 years were and 94.1% and the DMSF at 5 years was and

90.5%.

When the univariate analysis of tumor size, histology, age,
presence of lymph nodes, tumor grade, LVSI, myomet-
rial invasion depth, tumor localization, and chemothe-
rapy application is examined in terms of LRFS and CSS,
DMEFS; histology, tumor grade, stage was statistically sig-
nificant prognostic factor for LRFS, (respectively p=0.031,
p=0.010, p=0.049). LVSI was statistically significant for
DMES and CSS, (respectively p=0.019, p=0.021).

Toxicity
Acute Toxicity
Acute gastrointestinal toxicity was observed in 50 patients
(35.1%). Grade 1 and 2 acute gastrointestinal toxicity were

observed in 36 patients (31.6%) and 4 patients (3.5%), res-
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pectively. Grade 1 acute genitourinary toxicity was obser-

ved in 35 patients (30.7%).

Late Toxicity
Grade 1-2 late gastrointestinal toxicity was observed in 6
patients (5.3%). Grade 3 late toxicity was observed as 0.9%

genitourinary and 1.8% gastrointestinal.

DISCUSSION
We retrospectively reviewed single-center data of EC pa-
tients who underwent adjuvant RT and analyzed data on
survival outcomes, pattern of failure, and treatment-rela-

ted toxicities of patients.

Many studies, in EC; showed that age, stage, histology, tu-
mor grade, lymphovascular involvement, and myometrial
invasion are important prognostic factors.”!! Two impor-
tant nomograms are available to predict survival. The first
consists of five criteria: age at diagnosis, negative lymph
nodes, FIGO stage, final histological grade, and histologi-
cal subtype.'> Secondly, age, tumor grade, and lymphovas-
cular area involvement were shown to be highly predictive
in the PORTEC 1 and PORTEC 2 trials.”” Similarly, in this
study, we found that histology, LVSI, grade, and stage for
endometrial cancer adversely affect survival. However, we
could not find a significant effect of age and myometrial
invasion on survival. When evaluated according to histo-
logical type, in studies conducted that the endometrioid
type has a better prognosis. The non-endometrioid types
are more aggressive."*”” In our study, endometrioid his-
tology was more common (86.8%), which supports the
literature, and non-endometrioid histopathology was sta-
tistically significant for LRFS as a poor prognostic factor.
(p=0.031).

In studies conducted, the rate of LVSI varies between 12%
and 34%.'¢"® The presence of vascular invasion has been a
strong prognostic factor in studies of various malignant tu-
mors, including endometrial carcinoma. Vascular invasion

is considered an early step in the metastatic process and is

important for the progression of malignant tumors.” Ra-
sool et al. examined 176 patients with endometrial cancer
and found that LVSI was not predictive of recurrence or
poor outcome.? In contrast, Gaducci et al. found that LVSI
was associated with distant, hematogenous insufficiency.”
Similarly, in our study, the rate of LVSI was 28.9%, and DFS
and CSS were found to be significantly lower in patients

with LVSI involvement, respectively (p=0.019, p=0.021).

A three-tiered grading system (as suggested by FIGO) was
used to evaluate tumor grade, where the solid growth pat-
tern was up to 5% for Grade 1 tumors, 6 to 50% for Grade
2 tumors, and more than 50% for Grade 3 tumors. Grade
1 and 2 tumors are usually classified as low grade and fall
under the type I classification and typically have a good
prognosis; grade 3 tumors are classified as high grade and
fall under the type II classification and tend to be more
aggressive with a poorer prognosis.”? In our study, gra-
de 1-2 tumors were seen in 65.8% and grade 3 tumors in
29.8%. Supporting the literature, grade 3 tumors as a poor
prognostic factor were found to be statistically significant
in terms of LRFS (p=0.010).

5-year overall survival in EC by FIGO surgical stage;
IA(90.3%), IB (80.85%), II (80.5%), IIIA (68.5%), IIIB
(53.1%), IIIC1 (58.3%), ITIC2 ( 51.2%, IVA (22%) and IVB
(21.1%).” In our study, 5-year OS stage I (88.2%), stage II
(92.4%) and stage III (67.6%) (p=0.246), 5-year CSS, stage
1(98.8%), stage II (92.4%) and stage III (86.9%), (p=0.135),
5-year DFS and DMFS, stage I (96.8%), stage II (81%) and
stage III (83%), (p=0.007, p=0.020), respectively, 5-year
LRFS, stage I (100%), stage II (95.8%) and stage I1I (100%),
(p=0.049). In our study, OS and CSS were higher in stage II
patients compared to stage III patients, while LRFS, DFS,
and DMFS were significantly lower, unlike the literature.
According to our results, the presence of a tumor invading
the stromal connective tissue of the cervix can be conside-
red as a poor prognostic factor in terms of distant metas-
tasis and local recurrence. Ferriss JS et al. found that deep

cervical stromal invasion was an independent predictor of
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death in stage IT endometrial cancers.”* When a subgroup
analysis is performed for stage III, it can be understood
whether this difference is due to lymph node involvement
or neighboring organ invasion. However, subgroup analy-
sis could not be performed due to the small number of sta-

ge 3 patients in our study.

Overall, randomized prospective studies have not de-
monstrated OS benefit, although adjuvant RT can signi-
ficantly reduce the risk of local recurrence for early-sta-
ge endometrial cancer. Because of the high risk of death
from comorbidities in this elderly population, most trials
were not powered for OS. Acute side effects of adjuvant
radiotherapy may include fatigue, cystitis, diarrhea, skin
irritation, and vaginitis.”® In addition, adjuvant therapy for
the whole pelvis may be associated with toxicities such as
urinary incontinence and fecal leakage, adversely affecting
long-term quality of life.®* In our study, similar to the li-
terature, 5-year OS was lower than CSS, DFS, LRFS, and
DMES, respectively. (85.5%, 94.1%. 90.5%, 98.9%, and
90.5%). In our study, Grade 1 and 2 acute gastrointestinal
toxicity was observed in 40 patients (35.1%), and Grade 1
acute genitourinary toxicity was observed in 35 patients
(30.7%). Grade 3 late toxicity was observed in 0.9% geni-

tourinary and 1.8% gastrointestinal.

Our study has some limitations. Most importantly, it is a
retrospective study. It also includes all stages and histo-
pathology of endometrial cancer. In addition, our study’s
small number of patients didn’'t allow us to perform su-
bgroup analysis. The results of clinical studies with larger
patient groups will contribute to the creation of the most
appropriate multidisciplinary strategy according to histo-

logical subtype and stage.

CONCLUSION
OS was lower than CSS in patients with endometrial can-
cer due to comorbidities, and there was no significant re-
sult in terms of risk factors in univariate analysis. However,

the presence of LVSI was found to be a poor prognostic

factor for CSS in univariate analysis. Treatment-related
toxicity was tolerable and the grade 3 toxicity rate was very
low. This study demonstrated that adjuvant RT is a safe and
effective treatment option for patients with endometrial

cancer.
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Abstract

Introduction  Axial spondyloarthritis has characteristic clinical features such as enthesitis, sacroiliitis and spondylitis, and extra-articular manifestations. Sacroiliitis (SI) occurs as a result
of inflammation of the sacroiliac joint. Magnetic resonance imaging (MRI) of sacroiliac (SI) joints is used to detect early sacroiliitis. Sometimes, there can be variations in
the interpretation of MRI findings of the SI joint among observers. Our aim was to investigate the inter-observer agreement among the observers.

Materials ~ The study included the MRI results of 1150 patients who were diagnosed with active or chronic sacroiliitis based on the findings from sacroiliac MRIs, or whose MRI was
and Methods  deemed indicative of sacroiliitis by the rheumatologist. 1150 MRIs were re-evaluated by a different and expert radiologist.

Results ~ Out of the total 1150 patients investigated within the scope of this study. A statistically significant disparity emerged between the assessments provided by the expert
radiologists and those obtained from outsourced radiologist evaluations.

Conclusion  The diagnosis of spondyloarthropathy may be delayed for some reasons. If the patient’s clinic and MRI report are not consistent, the patient should not be removed from
follow-up.

Keywords  Ankylosing spondylitis, magnetic resonance imaging, inter-observer agreement

0z

Amag  Aksiyal spondiloartropatiler entezit, sakroiliit ve spondilit gibi karakteristik klinik ozelliklere sahiptir, ayrica eklem digt belirtiler de goriilebilir. Sakroiliit (SI), sakroiliak eklemin
inflamasyonu sonucu olusur. SI eklem manyetik rezonans goriintiilemesi (MRG), erken sakroiliiti tespit etmek icin kullanilir. Bazen SI eklem MRG bulgularinin yorumlanma-
sinda gozlemciler arasinda farkliliklar olabilir. Amacimiz, gozlemciler arasindaki uyumu arastirmaktir.

Yontem ve  Calisma, sakroiliak MRG bulgularina dayanarak aktif veya kronik sakroiliit teshisi konulan ve/veya MRG sonuglari romatolog tarafindan sakroiliiti gosterir nitelikte bulunan
Geregler 1150 hastanin MRG sonuglarin igeriyordu. 1150 MRG uzman bir radyolog tarafindan yeniden degerlendirildi.

Bulgular  Bu ¢alisma kapsaminda incelenen toplam 1150 hastadan; uzman radyologun degerlendirmeleri ile dis kaynakli radyolog degerlendirmeleri arasinda istatistiksel olarak anlaml
bir farklilik ortaya cikt1.

Sonu¢  Spondiloartropatilerin teshisi bazi nedenlerle gecikebilir. Eger hastanin klinik durumu ve MRG raporu tam uyum gostermiyorsa, | takipten gikaril gerekmektedir.
Anahtar
Ankilozan spondilit, manyetik rezonans goriintiileme, gézlemciler arast uyum
Kelimeler P 4 & & 4
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INTRODUCTION
Conditions within the category of axial spondyloarthritis
are classified into two distinct groups: radiographic sacroi-
liitis or ankylosing spondylitis, and non-radiographic axial
spondyloarthritis. This division is based on the presence of
radiographic sacroiliitis in conjunction with clinical mani-
festations.! Ankylosing Spondylitis (AS) primarily affects
the axial skeleton and the sacroiliac joint. AS is a chro-
nically inflammatory disease with an etiology that is not
fully understood and a progressive course.” Its prevalence
varies across different geographical regions. For instance,
while the prevalence of AS in Turkey is around 0.49%, it is
approximately 1.4% in other countries.’ In progressive ca-
ses, functional impairment accompanies joint fusion, whe-
reas early diagnosis and appropriate treatment can lead to
substantial clinical remission rates. Despite the ongoing
uncertainty surrounding its etiology, it is acknowledged
that inflammation plays a significant role in the pathoge-
nesis and progression of the disease.* While advancements
have been made in the diagnosis of spondyloarthritis in
recent times, the refinement of imaging techniques emp-
loyed in diagnostic procedures remains an ongoing pro-
cess.” Timely identification and implementation of early
therapeutic strategies for these individuals are imperative
to preempt and manage associated conditions and avert
potential future functional impairment. In addition to the
patient’s medical background, diagnostic measures en-
compass imaging techniques like sacroiliac joint radiog-
raphy and sacroiliac magnetic resonance imaging (MRI).®
For disease diagnosis, prognosis estimation, and treatment
response assessment, it is essential to monitor the degree
of inflammation at regular intervals. However, there is no
universally established standard laboratory method for
this purpose.” Currently, sedimentation rate (ESR) and
C-reactive protein (CRP) are commonly employed inf-
lammatory markers due to their reliability and cost-effe-
ctiveness. Despite their widespread use, these tests have
limitations including low sensitivity and specificity, as well
as their ability to reflect short-term inflammatory activity.®

Furthermore, elevated levels of these parameters have

been observed in only around 70% of individuals with
active disease.” MRI assumes a pivotal role in diagnosing
and monitoring sacroiliitis in spondyloarthritis cases. No-
tably, active sacroiliitis lesions detected through MRI are
crucial for both diagnosing the condition and evaluating
the persistence of active inflammation. As time progres-
ses, the significance of structural lesions grows in terms of
diagnosis and ongoing monitoring.'° Due to rising deman-
ds and costs, outsourcing teleradiology services maintain
their relevance and it is also utilized in the monitoring and

treatment of rheumatological conditions.!!

We opted to assess the level of agreement among observers
concerning active MRI findings of the sacroiliac (SI) joint.
This evaluation pertains to both radiologists from outsour-
ced radiology services and expert radiologists specializing

in musculoskeletal diseases.

MATERIAL and METHODS
During the period from 2015 to 2019, a total of 8100 sac-
roiliac MRIs were conducted at our hospital. The study fo-
cused on the MRI results of 1150 patients who were either
diagnosed with active or chronic sacroiliitis based on the
sacroiliac MRIs or had their MRI results favoring sacroili-
itis as determined by the primary physician. SI joint MRIs
were reinterpreted by the expert radiologist. The MRI in-
terpretations of the SI joint have been performed accor-
ding to the Assessment of SpondyloArthritis International

Society (ASAS) criteria for active sacroiliitis.

Ethics Approval
This study was conducted in accordance with the Helsin-
ki Declaration. All procedures carried out in this study
were approved by Sakarya University Local Ethics Com-
mittee on 23.03.2023 (Ethics committee approval no:
E-71522473-050.01.04-194674-330). Due to the retrospe-
ctive nature of the study, informed consent forms were not

obtained.
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Statistical Analysis

Descriptive analyses were conducted to present an over-
view of the general characteristics of the study population.
To assess normal distribution, both visual methods (such
as probability plots and histograms) and analytical tests
(including the Kolmogorov-Smirnov and Shapiro-Wilk
tests) were employed. For continuous variables that exhi-
bited a normal distribution, Student t-test was employed.
Conversely, for continuous variables that did not adhere
to a normal distribution, Mann-Whitney U test was uti-
lized. Furthermore, categorical data were compared using
the Chi-square test. The agreement between the expert and
outsourced services was evaluated using Kappa (k) coeffi-
cients. To compare evaluation outcomes between two ob-
servers, the McNemar test was employed. A p-value of less
than 0.05 was deemed statistically significant. All analyses
were performed using commercial software (IBM SPSS
Statistics, Version 22.0. Armonk, NY: IBM Corp.).

RESULTS

Among the 1150 patients who were subjects of this in-
vestigation, 526 (45.7%) were identified as male, while
624 (54.3%) were classified as female. The overall mean
age was recorded as 37.20 £11.65 years, with the respe-
ctive mean ages for male and female being 34.98 +11.19
and 39.07 £11.71 years. Notably, a statistically significant
distinction emerged between the evaluations provided by
expert radiologist and those of the outsourced radiology
reports. This divergence underscores a substantial lack of
consensus among the assessors (p < 0.001). When scruti-
nizing the agreement between expert radiologist and out-
sourced radiologist reports, a noteworthy moderate level
of concordance came to light, denoted by a kappa (k) coef-
ficient of 0.589 (Table 1).

Table 1: Comparison of outsourcing and expert radiologist reports

Outsourcing radiologist reports
Not active sacroiliitis Active sacroiliitis Total p k
Expert Not active sacroiliitis 508 178 686
adiologist <0.001 0.589
reports Active sacroiliitis 59 405 464
Total 567 583 1150

k: kappa value
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DISCUSSION
AS is a chronic autoimmune disease with an uncertain eti-
ology; nevertheless, inflammation is widely acknowledged
to play a significant role in its pathogenesis and progres-
sion."”” Mortality rates in individuals with AS are higher
compared to the general population. If patients access
treatment late, joint fusion can lead to significant func-
tional impairment. Since achieving clinical remission at
high rates is possible with early diagnosis and appropriate
treatment, avoiding delays in diagnosis is crucial for the

prognosis of the patient."?

Teleradiology, a component of telemedicine, encompas-
ses the analysis of diagnostic imaging tests conducted at
a location distant from where the images were initially
captured.* During the 1990s, teleradiology advanced as a
technology enabling radiologists to deliver urgent in-hou-
se radiology services remotely from their residences. Tele-
radiology was initially developed with the goal of ensuring
that essential healthcare services could be provided across
all geographical areas.’ Teleradiology’s evolution aimed to
widen healthcare access. From 1994 to 2015, emergency
imaging use spiked by 660%, and certain neurovascular
exams even surged by 17,000%, due to technology advan-
ces and increased clinical use. The yearly teleradiology
volume is consistently increasing.'*” Quality standards
necessitate that radiologists hold licenses to offer teleradi-
ology services in both the transmitting and receiving faci-
lities in some countries.’® The utilization of teleradiology
through the outsourced model has enhanced the efficien-
cy of healthcare services and facilitated patients’ access to
healthcare. Subjecting teleradiology and outsourced radi-
ology services to certification will elevate the standards of
both service recipients and providers. With the increasing
volume of teleradiology in recent years, the time per MRI
could decrease. There might be interobserver disagre-
ement in assessing SI joint. The combination of all these
factors could negatively impact the quality of healthcare
service. Accreditation could be a solution for establishing

and monitoring the standards of teleradiology.

The use of artificial intelligence in healthcare and radio-
logy is rapidly increasing. Artificial intelligence has be-
come widespread, especially in radiological imaging with
interobserver disagreement. In a study involving 1553 SI
joint radiographs, an accuracy rate of over 80% was achie-

ved in predictions.”

The secondary outcomes of a study involving 328 patients
revealed a moderate agreement between two radiologists
in sacroiliac joint MRI assessments. Development of
sacroiliitis was observed in MRI after an average of 34.8
months. The risk model indicated that the presence of ac-
tive inflammatory damage or chronic structural damage
increases the risk of developing radiologic sacroiliitis in
subsequent years.”’ The sacroiliac MRIs of 99 patients un-
der the age of *', who were following for sacroiliitis, were
interpreted and analyzed by different radiologists. Mo-
derate agreement among the radiologists was observed.”!

These results are similar to the findings of our study.

We anticipate that in the near future, the use of artificial
intelligence techniques will become more prevalent to re-
duce interobserver disagreement and achieve more precise

and accurate results.

CONCLUSION
The diagnosis of spondyloarthropathies may be delayed
for some reasons. Given the subtle progression of the di-
sease, we underscore the significance of jointly assessing
the patient’s sacroiliac MRI report alongside their clinical
findings. If the patient’s clinic and MRI report are not con-

sistent, the patient should not be removed from follow-up.

Limitations
The limitations of the study include its retrospective de-
sign, and the comparison of radiology interpretations so-

lely by a single expert radiologist.

Thanks
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Abstract

Introduction  This study aimed to investigate whether de novo extended-release tacrolimus therapy is safe in kidney recipients.

Materials ~ The study was single-center, retrospective, and included a total of 57 patients, including 30 patients in the extended-release tacrolimus group (Group 1) and 27 patients in
and Methods  the immediate-release tacrolimus group (Group 2). Demographic and laboratory characteristics of the patients were recorded. Complications such as acute drug toxicity,

acute rejection, new-onset diabetes mellitus after transplantation, and development of hypertension, opportunistic infection, and hospitalization data were recorded.

Results  The mean age of the patients was 46.23+14.2 years in group 1 and 47.04+14.6 years in group 2. There were 21 (70%) males in group 1, while 20 (74%) patients in group 2

had a male gender (P=0.73). The rate of improved serum creatinine values in the first week postoperatively was similar in both groups. While the mean tacrolimus levels
on postoperative day 1 were significantly lower in group- 1 (P<0.05), there was no significant difference between tacrolimus levels on postoperative days 2-7. There was
no significant difference between the groups regarding opportunistic infections, diabetes mellitus, and the need for hospitalization in the first six months of follow-up.

Conclusion  Initiation of de novo extended-release tacrolimus therapy in kidney recipients is safe in the long term and preserves graft function.

Keywords  Kidney transplantation, extended-release tacrolimus, immediate-release tacrolimus, graft function.

Oz

Ama¢  Bu ¢alismada, bobrek alicilarinda de novo uzatilmis salumli takrolimus tedavisinin giivenli olup olmadigimi aragtirmay: amagland.

Yontem ve  Calisma tek merkezli, retrospektif olup, uzatilms saliniml takrolimus grubunda 30 hasta (Grup 1) ve hizl salinimli takrolimus grubunda 27 hasta (Grup 2) olmak iizere toplam
Geregler 57 hastayt icermektedir. Hastalarin demografik ve laboratuvar ozellikleri kaydedildi. Akut ilag toksisitesi, akut rejeksiyon, nakil sonrast yeni baslayan diyabet, hipertansiyon

gelisimi, firsatct enfeksiyon gibi komplikasyonlar ile hastaneye yatis verileri kaydedildi.

Bulgular  Hastalarin yas ortalamas: grup 1de 46,23+14,2 yil, grup 2de 47,04+14,6 yil idi. Grup 1de 21 (%70) erkek hasta bulunurken, grup 2de 20 (%74) hasta erkek idi (P=0.73).

Ameliyat sonrast ilk haftada serum kreatinin degerlerinde iyilesme orami her iki grupta da benzerdi. Ameliyat sonras 1. giin ortalama takrolimus diizeyleri grup 1de anlaml
derecede diisiik iken (P<0.05), ameliyat sonras 2-7. giinler arasindaki takrolimus diizeyleri arasinda anlamli fark yoktu. Ilk alt: aylik takipte firsat¢i enfeksiyon, diyabet ve

hastaneye yatis ihtiyaci agisindan gruplar arasinda anlaml fark yoktu.
Sonu¢  Bobrek alicilarinda de novo uzatilmis salimli takrolimus tedavisine baglanmast uzun vadede giivenlidir ve greft fonksiyonunu yoniinden giivenli bir secenektir..

Anahtar

Kelimeler Bobrek nakli, uzatilmus salinimli takrolimus, izl salmimli takrolimus, greft fonksiyonu.

©NOIS
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INTRODUCTION
Kidney transplantation is still the best renal replacement
therapy option that significantly improves patient sur-
vival and quality of life.! After transplantation, patients
have to take regular immunosuppressive drugs to pre-
vent graft loss in the long term. Calcineurin inhibitors
are indispensable drugs used in solid organ transplants.?
Immediate-release tacrolimus (IRT) has been shown to
significantly reduce acute rejection rates, resulting in suc-
cessful kidney transplantation in the short term and, thus,
considerably improving graft and patient survival.’ In re-
cent years, long-release tacrolimus (ERT) therapy, which
allows once-daily use, is safe with pharmacokinetic and
efficacy studies.* Noncompliance is one of the more cri-
tical risk factors for kidney graft loss over the long term.
A meta-analysis that investigated nonadherence in kidney
transplant recipients showed that the odds of graft failure
increased sevenfold (95% confidence interval, 4%-12%) in
non-adherent patients compared with adherent patients.®
In addition, using de novo ERT in renal recipients may
reduce non-adherence events, especially in the long term.
This study aimed to investigate the efficacy of de novo ex-
tended-release tacrolimus versus immediate-release tacro-

limus therapy in kidney recipients.

MATERIAL and METHODS
Patients who underwent kidney transplants between
May 2019 and March 2022 were evaluated retrospecti-
vely. Ethical approval of the study was obtained from the
Sakarya University Ethics Committee (no: E-71522473-
050.01.04.146272-192). All patients received steroid and
anti-thymocyte globulin (ATG) as induction therapy,
followed by a maintenance immunosuppressive therapy
consisting of prednisone, tacrolimus, and mycophenolate
mofetil. We included 57 patients, 30 in the ERT (Group
1) and 27 in the IRT (Group 2) group as shown in figu-
re 1. Demographic and laboratory characteristics of the
patients were recorded. Both types of tacrolimus drugs
were started at a dose of 0.15 mg/kg/day on the day of

the operation, and necessary dose changes were made

so that the target serum level for both drugs was betwe-
en 8-10 ng/mL. Cadaveric transplants, patients under 18
years of age, patients who underwent different immuno-
suppressive therapy protocols, patients with high immune
risk, patients with active malignancies, and patients using
drugs interacting with tacrolimus were not included in the
study. Patients’ information on dialysis duration, primary
disease, presence of comorbid disease, hospitalization
time, graft functions, tacrolimus blood levels, acute drug
toxicity, acute rejection, new-onset diabetes mellitus after
transplantation (NODAT), development of hypertension,
opportunistic infection, and hospitalization was recorded.

All results were evaluated in the first 6 months.

Figurel: Flowchart of the study population

Patients Transplanted
n=89

Excluded):
* High immune risk (n=29)
« Missing data (n=3)

Patients included

n=57

ERT group
=30

IRT group
=27

Abbreviations: ERT: extended-release tacrolimus, IRT: in-

termittent-release tacrolimu
Statistical analysis

SPSS version 26.0 software was used for statistical analysis
(SPSS Inc., Chicago, IL, USA). Mean, standard deviation,
number, and percentage values were used for descriptive
variables, and median and interquartile range values were
used for data showing non-parametric distribution. Whet-
her the numerical variables showed normal distribution or
not was evaluated with the Kolmogorov-Smirnov test. In-
dependent samples t-test was used for independent groups
in comparing two normally distributed groups, and the
Mann-Whitney U test was used in comparing the two
groups in terms of normally distributed numerical variab-

les. Statistical significance was accepted as p <0.05.
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RESULTS
The mean age of patients in was 46.23+14.2 years and
47.04%14.6 years in ERT and IRT groups, respectively. 70%
(n=21) of the ERT group were male versus 74 % (n=20)
in the IRT group (P=0.73). The number of preemptive

transplants was similar (n=18) in both groups (Table 1).

groups in terms of opportunistic infections, NODAT, or
the requirement for hospitalization in the initial six mont-
hs of follow-up. Although the ERT group experienced a
greater rate (1.8 times) of acute rejection than the IRT
group (26.6% vs. 14.8%). This difference was not statisti-
cally significant (p=0.273) (Table 2).

Table 1: Demographic characteristics of patients

Table 2: Laboratory outcomes of patients in both study groups

The difference between the two groups in terms of primary
disease, HLA miss-match, and cumulative ATG inducti-
on treatment was not significant (P>0.05) (Table 1). Both
groups had similar rates of improvement in serum crea-
tinine values in the first week after transplantation. Tac-
rolimus levels were significantly lower in the ERT group
on the first postoperative day, but there was no difference
between the two groups on the subsequent days. Additi-

onally, there were no appreciable differences between the

Characteristics ERT Group, | IRT Group, P Characteristics ERT Group, | IRT Group, P
no=30 no=27 no=30 no=27
* P
Age (year) 46.23+14.2 | 47.04+14.6 | 0917 ffs/a(ilserum Creatinine, 6.48+1.61 639+152 | 0773
Sex M/E, No (%) 21(9%) 20 (7%) 0.733 g
BMI, kg/m2* 23.9+4.7 24.2+46.4 0.786 1st day Creatinine, mg/dl 3.21+1.98 2.83+1.26 | 0.492
Type of transplantation, no, % 0.460 2nd day Creatinine, mg/dl 2.11£2.23 1.71+1.41 | 0.329
Preemptive 18 (60) 18 (66.7) 3rd day Creatinine, mg/dl 1.85+2.02 1.39+0.97 | 0.306
After Dialysis 12 (40) 9(33,30) 5th day Creatinine, mg/dl 1.58+1.39 1.19+0.59 | 0.125
Pre-transplant dialvsis 7th day Creatinine, mg/dl 1.41+0.78 1.35+1.03 | 0.357
duration I;nonth ‘)/y 90(207) 108(348) | 0870 1st month Creatinine.
> i Jdl > 1.24+0.23 1.21+£0.37 0.517
Primary Disease, no, % 0.107 me
Diabetes Mellitus 8(26.7) 2(7.4) ifg/giomh Creatinine, 1224024 | 1184038 | 0.370
Hypertension 4(13.3) 4(14.8) )
Chronic 6th mom/}éls erum Creati- | ) 514033 | 1142027 | 0447
lomerulonephritis 9(30) 8(29.6) —— %
& p 1st day Tacrolimus ng/mL | 5.5(1.4-30) | 7.3 (4.1-36) | 0.040
Pol tic kid Di 2 (6.7 5(18.5
Oyrystlc ArTey lsease ©7) ( 3rd day Tacrolimus ng/mL | 8.6 (2.4-21) | 8.4(43-21) | 0.672
Oth 7(23.3 8(29.6
o ( ) ( ) 5th day Tacrolimus ng/mL 8(3.2-19) 8.5 (4.6-15) | 0.362
Pretransplant residual
1437+1217 15551072 0.785 -
urine, ml/day* 7th day Tacrolimus ng/mL 7196%)7 8.5(1.8-14) | 0.299
HLA mi tch di 3(1-5 3(1-6 0.5
mismatch (median) (1-5) (1-6) BK nephropathy, no, % 1(3.33) 2 (7.40) 0.492
lative total AT
ggguggﬂv‘* otal ATG 391.7+194.3 | 534.5£350.9 | 0.262 CMYV infection, n, % 1(3.33) 0(0) 0.339
Abbreviations: ATG: Anti-thymocyte globulin, ERT: Extend- NODAT, n, % 0 ) 137 0.288
ed-release tacrolimus, IRT: immediate release tacrolimus, M: Re-hospitalization, n, % 12 (40) 13 (48.1) 0.536
male, F: female, BMI: body mass index, HLA: human leucocyte Biopsy proven acute rejec-
antigen, OPSY P ) 8 (26.6) 4(148) | 0273
tion, n, %
* Shown as mean+SD

Abbreviations: CMV: Cytomegalovirus, ERT: Extended-release
tacrolimus, IRT: immediate release tacrolimus NODAT: New
onset diabetes mellitus after transplantation

DISCUSSION
In this study, we found that de novo ERT can be used safely
and effectively in living donor kidney recipients without
considerable immunological risk. Similar cumulative ste-
roid and ATG doses were administered to both groups.
In the postoperative follow-up, the rates of graft function

improvement and hospital stay were comparable betwe-
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en the two groups. ERT’s excellent benefits for transplant
recipients’ quality of life and facilitate treatment adheren-
ce. In the systemic review, de novo ERT compared to IRT
showed similar posttransplant 6-month graft survival ra-
tes in deceased and living kidney transplant recipients.® In
Our study conducted only on living kidney recipients, we
found similar 6-month graft function results. ERT gene-
rally requires higher daily dosages than IRT to achieve the
target through blood levels, at least in de novo use from
the first day of kidney transplantation. However, similar
blood concentrations are achieved in ERT and IRT 3 days
after starting treatment.” In our study, however, we used
the same dose per kilogram (0.15 mg/kg/day) from base-
line for both drug forms and tacrolimus levels measured
every other day for one week post-transplant were similar
in both groups except day one only. Regarding pharma-
cokinetic properties, tacrolimus blood level shows high
intra- and inter-patient variability. The balance between
effective tacrolimus concentrations and toxicity is difficult
to find, and close monitoring is required in the first days
after transplantation to adjust the level of the drug thera-
peutically.® The patients who received ERT had a broader
range of tacrolimus level values on their first day than the
patients who received IRT. The results were noticeably
different between the two groups. However, both groups’
tacrolimus blood levels in the following days were compa-
rable. We made the necessary dose modifications to reach
the targeted drug level in both patient groups. The simi-
larity between the two groups may be because we made
fewer dose adjustments, and the drug levels were evalua-
ted every other day rather than daily. In addition, this may
have reduced the frequency of drug variability. The advan-
tages of switching to ERT in adherence to an immuno-
suppressed regimen in liver transplant patients have been
demonstrated.” The immunosuppressive regimen in kid-
ney transplant patients requires multiple drugs, A Swedish
study evaluating compliance with ERT and ERT regimens
reported no significant difference between the two groups
in the 12-month evaluation'. Fluctuations in tacrolimus

drug concentrations can occur due to delayed or missed

doses, which can lead to rejection.! Most patients prefer
to eliminate evening doses of immunosuppressive therapy,
with ERT being associated with improved quality of life
compared to ERT and adherence to immunosuppressive
therapy.’? The meta-analysis showed that the studies per-
formed mostly had short-term results of 6 and 12 months
and that there was no significant difference between the
two groups.13 Beyond our expectations, patients receiving
ERT had a higher rejection rate than patients receiving
IRT, but the results were not statistically significant. This
should not be misinterpreted and should not be generali-
zed to all transplanted patients.. Tacrolimus causes glucose
metabolism disorder as a side effect and thus may cause
diabetes®. During the specified follow-up period, diabe-
tes mellitus was observed in 1 patient in the ERT group.
There was no statistical difference between the two groups
regarding drug-induced diabetes mellitus. Post-transplant
infections can impact graft and patient survival, and infe-
ctious complications can cause significant morbidity and
require hospitalization and follow-up of patients’. There
was no significant difference between the two groups re-
garding post-discharge hospitalization, BK nephropathy,
and CMYV infection.

Our study has some limitations. First, it is retrospective
and included a small number of matched patients in both
arms. As a low-volume single renal transplant center, we
had few eligible patients compliant with the inclusion cri-

teria within the time frame of the study.

In conclusion, de novo ERT was found to be as safe and as
effective as ERT in kidney transplant recipients. Nonadhe-
rence to medications has multiple reasons, but the increa-
sed frequency of administration of medications constitutes
the most important one. Therefore, the improved conve-
nience of less frequent administration would be expected
to improve adherence and, consequently, increase graft
survival. De novo ERT drug level monitoring every other
day rather than daily may prevent rapid dose changes and
variability of drug levels. Initiating de novo ERT therapy
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in kidney recipients is safe in the long term and preser-
ves graft function. Randomized prospective studies with
higher numbers will contribute to a better clarification of

this issue.
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