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YAZARLARA BILGI/YAZIM KURALLARI
Selcuk Tip Dergisi (Selcuk Med J), Necmettin Erbakan Universitesi'nin bilimsel, bagimsiz, hakemli, acik erisimli yayin organidir. Tip doktorlari, aragtirmacilar ve
bilim adamlarindan olusan genis bir kitleye hitap eden disiplinli bir dergidir. Temel ama¢ Tip/Saglik alaninda, tani ve tedavideki gtincel gelismelerin, cerrahi
yenilikler ve bilim diinyasina katkida bulunacak ¢alismalarin ulusal ve uluslararasi literattirde paylasiminin saglanmasidir.

Selcuk Tip Dergisi, tip bilimine ve akademik calismalara katkisi olan, klinik ve deneysel calismalari, editryal yazilar, klinik olgu bildirimlerini, teknik ve egitici
derlemeleri, orijinal gorlintli raporlarini ve editdre mektuplar yayinlar. Anket/mulakat calismalari; Editorin ilk degerlendirmesi sonucunda cok degerli bir katki
sunuyorsa degerlendirmeye alinabilir.

Dergi gonderim kurallarina ve dergi kapsamina uygun gérilen, editoryal calismalar hari¢ tim yazilar alaninda uzman hakemlere bilimsel degerlendirme icin
gonderilir. En az iki hakem karari aranir. Yayimlanan tim makaleler cift tarafli kor akran degerlendirmesi siirecine tabidir. Uygunlugunu tartisilan calismalarda
yardimci editorler hakemlerin yorumlarini dikkate alarak kendi degerlendirmelerini eklerler. Gonderilen tiim yazilar icin nihai karar Bas Editor'e aittir. Butlin
makaleler icin stireclerin editor ve yayin kurulu tarafindan en geg Ug¢ ay icerisinde sonuclandiriimasi hedeflenir. Fakat elde olmayan gecikmelerden dolayi bu sire
uzayabilir.

Yayin kurulu kararlari ile belirlenen bazi konular hakkindaki yazilar, yayin kurulu tiyelerinin tamaminin incelemesine sunulur. incelemeler sonucu oy ¢okluguna
ulasan ¢alismalarin dergideki stirecleri devam edecektir. Yayin kurulu kararlari dergi web sitesinde yayinlanmaktadir.

Yayina kabul edilen yazilarin her tiirlti yayin hakki yazarlara ve Selcuk Tip Dergisine aittir. Selcuk Tip Dergisi, ilave olarak vebsitesinde bulunan telif haklari bildirim
belgesinin de yazarlar tarafindan onaylanarak imzalanmasini ve islak imzali formun sisteme eklenmesini talep etmektedir. Dergi her yil mart, haziran, eylul ve aralik
aylarinda olmak lizere dért sayi olarak yayimlanmaktadir. Derginin yayin dili ingilizcedir.

Gonderilen yazilarin daha 6nce herhangi bir yerde/dergide yayinlanmamis olmasi ve yayin icin baska bir dergiye génderilmemis olmasi gerekmektedir [Bilimsel
kongrelerde sunulan s6zli bildiri ve posterler (6zet ya da tam metin olabilir) bildiriimek kaydi ile harictir]. Dergide yayimlanan yazilarin her tiirli sorumlulugu (etik,
bilimsel, yasal vb.) yazarlara aittir. Dergide yayimlanan yazilarda ifade edilen ifadeler veya gorisler yazarlarin gérusleri olup, editorlerin, yayin kurulu ve yayincinin
goruslerini yansitmaz; editorler, yayin kurulu ve yayinci, bu tiir materyaller icin herhangi bir sorumluluk veya yukimluluk kabul etmemektedir. Yazim kurallarina
uygun olarak hazirlanmamis olan yazilarin incelenmeye alinip alinmamasi Editor ve Editoryal Kurulun insiyatifindedir.

Tiim calismalarda etik kurul onayi ve bu onamin belgelendirilmesi gerekmektedir. Tim calismalarda yazarlarin calismaya katki diizeyi ve onayi bildirilmelidir.
Calismada veri toplanmasi, deney asamasi, yazim ve dil diizenlemesi dahil olmak tizere herhangi bir asamasinda finansal cikar catismasi olmadigi bildirilmelidir.
Calismada varsa ticari sponsorluk bildirilmelidir. Selcuk Tip Dergisi'nde intihal programi (iThendicate) kullanilmaktadir. Akademik atif sinirini asan benzerlik tastyan
makaleler ve yayin kurallarina uygun olarak hazirlanmamis makaleler degerlendirmeye alinmayacaktir. Dergi intihal tarama raporunu yazardan talep edecedi gibi
kendisi de tarama yapabilir.

Derginin yayin politikasi ve stirecleri Uluslararasi Medikal Dergisi Editorleri Komitesi (International Committee of Medical Journal Editors-ICMJE), Diinya Tibbi
Editorler Dernegi (World Association of Medical Editors-WAME), Bilim Editorleri Konseyi (Council of Science Editors-CSE), Avrupa Birligi Dernegi Bilim Editorleri
(European Association of Science Editors-EASE) ve Yayin Etigi Komitesi (Committee on Publication Ethics-COPE) ve Ulusal Bilgi Standartlan Orgiitii (National
Information Standards Organization-NISO) ydnergelerini takip eder. Dergimiz ‘Seffaflik ve Akademik Yayincilik En lyi Uygulamalar Ilkelerine’ (Principles of
Transparency and Best Practice in Scholarly Publishing) (doaj.org/bestpractice) uygundur. Yayin Kurulu, dergimize gonderilen calismalar hakkindaki intihal, atif
manipulasyonu ve veri sahteciligi iddia ve stpheleri karsisinda COPE kurallarina uygun olarak hareket edecektir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini, COPE rehberleri kapsaminda isleme almaktadir. Yazarlar, itiraz ve sikayetleri icin dogrudan bas editor veya editor/
yayin kurulu ile temasa gecebilirler. ihtiyac duyuldugunda Yayin Kurulu’nun kendi icinde ¢c6zemedigi konular icin tarafsiz bir temsilci atanacaktir. itiraz ve sikayetler
icin karar verme sureclerinde nihai karari Bas Editor verecektir. Yayinci ve editor gerektiginde diizeltmeler, agiklamalar, geri cekilmeler ve 6zirler yayinlamaya her
zaman hazirdir.

Selcuk Tip Dergisi ile ilgili tim yazismalar, makale génderme, makalenin takibi, danisman raporlari, diizeltmelerin yapilip yiiklenmesi, kabul yazisi gonderimi ve
diger tim makale ile ilgili formlarin yiiklenmesi https://www. selcukmedj.org sayfasindan yapilacaktir. Bu site lzerinden yiiklenecek makaleler icin kurallar
asagida belirtilmistir.

Selcuk Tip Dergisi, Uicretsiz, acik erisim politikasi benimsemektedir. Bu baglamda dergide yayinlanan tiim yazilar https://www. selcukmedj.org adresinden erisime
acik olup yazarlardan hicbir ek Ucret talep edilmeyecektir.

Yazarhk

Selcuk Tip Dergisi'ne gonderilen caligmalarda yazar olarak listelenen herkesin ICMJE (www.icmje.org) tarafindan Onerilen yazarlik kosullarini karsilamasi
gerekmektedir. ICMJE, yazarlarin asagidaki 4 kosulu karsilamasini 5nermektedir:

e Calismanin konseptine/tasarimina; ya da ¢alisma icin verilerin toplanmasina, analiz edilmesine ve yorumlanmasina énemli katki saglamis olmak;

e Yaz taslagini hazirlamis ya da 6nemli fikirsel icerigin elestirel incelemelerini yapmis olmak;

e Yazinin yayindan 6nceki son halini gézden gecirmis ve onaylamis olmak;

e Calismanin herhangi bir bélimuniin gegerliligi ve dogruluguna iliskin sorularin uygun sekilde sorusturuldugunun ve ¢éziimlendiginin garantisini vermek
amaciyla calismanin her yoniinden sorumlu olmayi kabul etmek.

Yazar olarak belirtilen her kisi yazarligin dort kosulunu karsilamalidir ve bu dort kosulu karsilayan her kisi yazar olarak tanimlanmalidir. Yazar olarak atanan tim
kisiler yazarlik icin hak kazanmali ve hak kazanan herkes listelenmelidir. Dort kriterin hepsini karsilamayan kisilere makalenin baslik sayfasinda tesekkir edilmelidir.
Finansman alimi, veri toplanmasi ya da arastirma grubunun genel gézetimi, kendi baslarina, yazarligi hakl ¢cikarmaz. Bir ya da daha fazla yazar, calisma
baslangicindan yayinlanmis makaleye kadar, bitiin olarak calismanin bittinliginiin sorumlulugunu Gstlenmelidir.Cok merkezli calismalarda yazarlik bir gruba
atfedilir. Yazar olarak adlandirilan grubun tiim tyeleri, yukaridaki yazarlik kriterlerini tam olarak karsilamalidir. Bu kriterleri karsilamayan grup tyeleri, onaylari ile
birlikte listelenmelidir. Mali ve maddi destek de kabul edilmelidir.
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Yazar Degisikligi Talepleri

Yazar listesindeki yazar isimlerinin eklenmesi, silinmesi veya yeniden diizenlenmesi ancak makale kabul edilmeden 6nce ve ancak dergi Editori tarafindan
onaylandigi takdirde yapilabilir.

Boyle bir degisikligi talebi olursa Editor, sorumlu yazardan (a) yazar listesindeki degisikligin nedeni ve (b) tim yazarlardan eklemeyi kabul ettiklerine dair yazili onay
(e-posta), talep eder. Editor, yalnizca istisnai durumlarda, makale kabul edildikten sonra yazarlarin eklenmesini, silinmesini veya yeniden diizenlenmesini dikkate
alacaktir.

Makale Yazimi
Orijinal arastirma makalesi kaleme alanlar, konuyu 6zgtin bir sekilde ve nesnel bir tartisma ile ele almalidir. Makale, baskalarinin calismayi tekrarlamasina izin vermek
icin yeterli ayrinti ve referanslari icermelidir. Hileli veya bilerek yanlis beyanlar etik disi davranis teskil eder ve kabul edilemez.

Ozgiinliik

Yazar makalenin orijinal oldugu, daha 6nce baska bir yerde yayinlanmadigi ve baska bir yerde, baska bir dilde yayinlanmak lzere degerlendirmede olmadigi
konusunda teminat saglamalidir. Makale yaziminin yapay zeka sistemleri kullanilarak yapildigi ¢alismalar kabul edilmemektedir. Yapay zeka sistemleri, sadece
yazilarin dil diizenlemeleri icin kullanilabilir.

Orijinal Kaynak Kullanimi ve Atif Yapma
Yazarlar, tamamen 6zgiin eserler yazdiklarindan ve bagkalarinin eserlerini veya sozlerini kullanmiglarsa, bunun uygun sekilde alintilandigindan emin olmalidir.
Uctincii taraflarla konusma, yazisma veya tartismalarda oldugu gibi 6zel olarak elde edilen bilgiler, kaynagin acik ve yazili izni olmadan kullanilmamalidir.

Veri Erisimi ve Muhafazasi

Yazarlardan, editor incelemesi icin makalelerini destekleyen arastirma verilerini saglamalari ve/veya derginin acik veri gereksinimlerine uymalari istenebilir. Yazarlar,
mumkiinse, bu tir verilere kamu erisimi saglamaya ve bu tir verileri yayinlandiktan sonra makul bir stire boyunca saklamaya hazir olmalidir. Dergimiz, aragtirma
verilerinin TUBITAK'In Aperta Portali'na yiiklenmesini tavsiye etmektedir.

Coklu ve Eszamanh Yayin
Bir yazar ayni arastirmayi iceren makalesini birden fazla dergisinde yayimlamamalidir. Ayni makalenin ayni anda birden fazla dergiye gonderilmesi etik disi
davranistir. Bir yazar, 6zet seklinde yayinlanmis olmasi disinda, daha 6nce yayinlanmis bir makaleyi baska bir dergide degerlendirilmek tizere sunmamalidir.

Anket ve Miilakata Dayanan Calismalarin Yayini ve Etik Kurul Onamlar

Etik kurul izni gerektiren, tim bilim dallarinda yapilan arastirmalar icin (etik kurul onayi alinmis olmali, bu onay makalede belirtiimeli ve belgelendirilmelidir. Etik
kurul izni gerektiren arastirmalarda, izinle ilgili bilgilere (kurul adi, tarih ve sayi no) yontem boliimiinde, ayrica makalenin ilk/son sayfalarindan birinde; olgu
sunumlarinda, bilgilendirilmis gondilli olur/onam formunun imzalatildigina dair bilgiye makalede yer verilmelidir. Anket calismalari ve milakata dayanan
calismalarin etik kurul onam belgeleri alinmis olmali ve makale ytiklenirken dergi sistemine eklenmelidir.

Cikar Catismasi

Kisinin yaptigi iste celiskiye diismesine yol agacak, objektifligini Gnemli oranda bozabilecek veya herhangi bir kisi ya da kurulus lehine adil olmayan avantaj
saglayabilecek herhangi finansal ya da diger tur cikarlardir. Aragtirmanin yiritiilmesi ve makalenin hazirlanmasi siirecinde alinan tiim mali destek kaynaklari ve
sponsorlarin calismadaki rolt agiklanmalidir. Finansman kaynagi yoksa bu da belirtiimelidir. Agiklanmasi gereken olasi cikar catismasi ornekleri arasinda
danismanliklar, maas alimi, hibeler yer alir. Potansiyel ¢ikar catismalart miimkiin olan en erken asamada aciklanmalidir.

Hata Bildirimi

Bir yazar yayinlanmis calismasinda 6nemli bir hata veya yanlislik fark ettiginde, derhal dergiye bildirimde bulunmalidir. Editor tarafindan gerekli gorildiigi takdirde
makaleyi geri cekmek veya diizeltmek icin is birligi yapmak da yazarin yukimlaltgadiir. Editor veya yayinci, yayinlanan bir calismanin hata icerdigini tictinct bir
sahistan 6grenirse, yazarin konu hakkinda editore bilgi vermek de dahil olmak tizere editorle is birligi yapmasi yazarin yikimlulagadur.

Goriintii Butiinliigu
Bir goriinttide belirli bir 6zelligi gelistirmek, karartmak, tasimak, kaldirmak veya eklemek kabul edilemez. Yazarlar, dergi tarafindan uygulanan grafik gorseller icin
belirlenen politikaya uymalidir.

Diizeltme ve Yayindan Geri Cekme Talepleri

Selcuk Tip Dergisi tarafindan yayimlanan makaleler nihai versiyondur. Bu nedenle yayimlandiktan sonra diizeltme talepleri, Yayin Kurulu tarafindan COPE
yonergelerine gore degerlendirilir. Yayindan geri cekme talepleri, makale kabuliinden 6nce yapilmalidir ve Editor Kurulu onayina tabidir. Makale kabulii sonrasinda
heniliz yayinlanmadan 6nce bir geri ¢cekme talebi olursa, gerekgesi ile birlikte bas editére mail yolu ile ulastinimalidir. Gerekgeler editor kurulu toplantisinda
degerlendirilerek nihai karar verilecek ve yazara mail yolu ile bildirilecektir. Yayin asamasina alinmis bir makalenin geri cekme talep basvurulan dikkate
alinmayacaktir. Yayimlanmadan 6nce calismasini geri cekme talebinde bulunmak isteyen yazar (lar), Geri cekme formunu doldurarak her bir yazarin islak imzasi ile
imzalanmig ve taratilmis halini editor@selcukmedj.org.tr adresi lzerinden e-posta araciligiyla Bas Editor ve Editor kuruluna iletmekle yikimludir. Geri ¢cekme
formuna web sitemizin indirmeler sayfasindan ulasabilirsiniz(https://www.selcukmedj.org/tr-tr/indirmeler/). Editor Kurulu geri cekme bildirimini inceleyerek en gec
15 giin icerisinde doniis saglar.

Yazar isimleri, baglantilari, makale basliklari, 6zetler, anahtar kelimeler, herhangi bir bilgi yanlisi ve dijital nesne animlayicilardaki [digital object identifier (DOI)]
yazim hatalari, bir “erratum” ile duzeltilebilir.

Makale Degerlendirme Siireci

Dergiye gonderilen makalelerin hizli bir sekilde degerlendirilmesi ve yayinlanmasi hedeflenmistir. Tim makaleler cift kor hakem degerlendirme sirecine tabidir.
Makaleler, icerik, 6zgunliik, alandaki 6nem, istatistiksel analizin uygunlugu ve sonuglarin ¢ikarilmasi icin alaninda uzman hakemler tarafindan gézden gecirilecektir.
En az iki hakem karar aranacaktir. Hakemler arasinda tutarsizliklar olmasi durumunda, makale Gglinci ya da dordinct bir hakeme gonderilebilecektir. Hakem
kararlar yardimci editorler tarafindan degerlendirilerek degerlendirme sonuglari bas editore génderilecektir. Gonderilen makalelerin kabuliine iliskin nihai karar, bas
editore aittir.
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Hakemler tarafindan bildirilen ve yazarlar icin faydali olduklari degerlendirilen yorum ve degerlendirmeler yazarlara génderilir. Hakemler tarafindan yapilan talimat,
itiraz ve talepler kesinlikle yerine getirilmelidir. Hakem(ler)e cevap dosyasi ayrica bir Word belgesi halinde olusturulmalidir. Yazinin gézden gecirilmis sekliyle yazarlar,
bu dosyada, hakemlerin taleplerine uygun olarak atilan her adimi acik ve net bir sekilde belirtmelidir. Yazar agiklama notlari, hakemlerin degerlendirme sirasina gére
numaralandiriimis olarak listelenmelidir. Ayrica makale icerisinde de gerekli degisiklikleri yapmali ve bunlar makale icerisinde belirterek (boyayarak), revize edilmis
makale ve hakem 6nerilerine verilmis yanitlari iceren formlar https://www. selcukmedj.org adresinden titizlikle yiiklenmelidir.

Yazilarin Gonderilmesi

Yazarlar Yayin Haklari Bildirim Formunu sisteme yiiklemelidir. Tim yazismalar sorumlu yazara génderilecektir. lgili sorumlu yazarin, tim diger yazismalar icin bir e-
posta adresi bildiriimelidir. Yazarlar makalelerininin alindigindan kendisine verilen numara ile haberdar edilirler. Bildirilen makale numarasi yapilan tim yazismalarda
kullanilmalidir. Yazarlara beyan edilir ki; editor ofisinin ilk degerlendirmesi sonucu okuyucunun menfaatine dontik olarak makalelerin icerigi dolayisiyla makalesi geri
iade edilebilir. Bu hizli reddetme stireci, yazarin baska bir yerde makalesini yayinlanmasina olanak saglar.

Selcuk Tip Dergisi'ne makale génderilmesi, tim yazarlarin, derginin yayin politikalarini ve yayin etigini okudugu ve kabul ettigi anlamina gelir. Makale gonderimi ve
ilgili diger tim islemler https://www. selcukmedj.org adresinden online olarak yapilacaktir.

Yazilarin Hazirlanmasi
Yazarlarin, materyallerini gdéndermeden 6nce asagidaki kurallari okumalari ve makalelerini bu kurallara uygun halde sisteme yiiklemeleri gerekmektedir:

Genel yazi bicimi: Tum makaleler, her tarafta 2,5 cm genisliginde kenar bosluklar bulunan standart A4 boyutunda bir word dosyasi kullanilarak yazilmali, kaynaklar,
resim sekil ya da tablolar metinde gegis sirasina gére numaralandiriimalidir. Metin, sol hizali ve heceli satir sonlari olmayan 12 puntolu bir fontta cift bosluk
kullanilarak ve Times New Roman karakterinde yazilmalidir. Kelimeler arasinde ve climle noktasi sonrasinda tek bosluk birakmaya 6zen gosterilmelidir. Paragraf icin
sol girintiyi sekme tusu ile bir kez tiklayarak ayarlanmalidir. Olciim birimleri icin Uluslararasi Birimler Sistemi (SI) kullaniimalidir. Makalenin tiim sayfalar sayfa sonunda
numaralandiriimalidir. Tim yazilar yazim kurallarina uymali, noktalama isaretlerine uygun olmalidir.

Tiim makalelerde; Kapak sayfasi, On yaz (cover letter), makale dosyasi, Etik kurul onay Belgesi (kurumdan alinan), intihal analiz raporu, Sekiller ve Resimler, Telif
Haklari Devir Formu, ve gerekli ise hasta onam formu ayr dosyalar olarak ytklenmelidir.

Kaynaklar makale dosyasinda, makale biter bitmez degil ayri bir sayfada baslamalidir. Tablolar, tablo aciklamalari, resim/sekiller ve resim/sekil agiklamalari ayrica
makale ana dosyasina kaynaklarin ardindan ayri bir sayfada eklenmelidir. Tablo/Resim/sekil agiklamalari; Tablo/Resim/sekillerin hemen altlarinda olmalidir.

Makale boliimleri hakkinda

1-Kapak Sayfasi: Makalenin ingilizce tam basligi ve 50'den fazla karakter icermeyen kisa bir baslik, tim yazarlarin acik sekilde adlari ve soyadlari, ORCID numaralari,
kurumlari, sorumlu yazar ismi is veya cep telefonu, e-posta ve yazisma adresi belirtilmelidir.Makale daha 6nce teblig olarak sunulmus ise teblig yeri ve tarihi
belirtiimelidir. Yazarlar ve kurumlari hakkindaki bilgiler baslik sayfasi haricinde ana metinde (materyal metot bolimu dahil), tablolarda, sekillerde ve video
dokiumanlarinda yer almamalidir. Herhangi bir hibe ya da diger destek kaynaklarinin detaylari, makalenin hazirlanmasina katkida bulunan ancak yazarlik kriterlerini
karsilamayan bireylere tesekkiir bolimu de kapak sayfasina eklenmelidir.

2-Ana makale dosyasi; Ana makale dosyasi, yazar isimleri ve kurumlari gibi bilgiler icermemelidir. Ana makale dosyasi:

1. Baslik, 2. Ozet ve Anahtar Kelimeler, 3. Makale ana metni, 4. Kaynaklar, 5. Tablolar ve aciklamalari, 6. Resim ve Sekil aciklamalari ile birlikte resim ve sekiller, 7. Alt
yazilar seklinde dizilmelidir.

Baslik:Makale Word dosyasinda en bas kisimda makalenin yazim dilinde tek uzun basligi yer almaldir.

Ozet:Editdre Mektup haricinde tiim yazilar &zet icermelidir. Orijinal arastirma makalelerinin 6zetleri Amag, Geregler ve Yéntem, Bulgular ve Sonug alt basliklarini
icermelidir. Ozetler; kaynak, sekil veya tablo numarasi icermemelidir. Sézciik sayisi ve 6zellikler icin Tablo 1'deki veriler dikkate alinmalidir.

Anahtar sézciikler:Ozelerin sonunda en az {ic ile en fazla bes anahtar sdzciik bildirilmelidir. Anahtar sézciikler kisaltmalar olmaksizin tam olarak listelenmeli
birbirinden virgiil ya da noktali virgiil kullanilarak ayriimalidir. Anahtar kelimeler, “Tibbi Konu Basliklarina (MESH)” uygun olmalidir (Bakiniz: www.nlm.nih.gov/mesh/
MBrowser.html).

Kisaltmalar:Ozetlerde ve basliklarda kisaltmalar kullanilmamalidir. Makalede kullanilacak kisaltmalar, miimkiinse ulusal veya uluslararasi kabul gérmiis olmali, ilk
kullanildiginda metin icinde tanimlanmali ve parantez icinde yazilmalidir. Daha sonra metin boyunca o kisaltma kullanilmalidir. Yaygin olarak kabul edilen kisaltmalar
ve kullanim icin liitfen “Bilimsel Stil ve Bicim”e bakiniz. (https://www.scientificstyleandformat.org/Home.html). Ana metinde Bir ticari markali ilag, tirlin, donanim veya
yazilim programi ana metinde yer aldiginda, triin bilgisi, Grinln adin, Grintin imalatgisini ve sirket ile sirket merkezinin bulundugu tlkeyi asagidaki bicimde parantez
icinde verilmelidir: “Discovery St PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

Makale ana metni:

Girig: Konuyu ve calismanin amacini aciklayacak spesifik bilgilere yer verilir.

Gerecler ve Yontem: Calismanin gerceklestirildigi yer, zaman ve calismanin planlanmasi ile kullanilan elemanlar ve yontemler bildirilmelidir. Verilerin derlenmesi,
hasta ve bireylerin 6zellikleri, deneysel calismanin 6zellikleri ve istatistiksel metotlar detayli olarak aciklanmalidir. Calismaya alinanlar ve calismayi yuritmek igin
kullanilan tim yéntemler ayrintili olarak agiklanmalidir. Kullanilan yeni veya modifiye yéntemler ayrintili olarak aciklanmali kaynak belirtilmelidir. ilaglarin ve kimyasal
ajanlarin dozlari, konsantrasyonlari, verilme yollari ve siiresi belirtilmelidir. Elde edilen verileri 6zetlemek ve 6nerilen hipotezi test etmek icin kullanilan tim istatistiksel
yontemlerin kisa bir raporu, istatistiksel olarak anlaml farklilik icin belirlenen p degeri olcltleri de dahil olmak Uzere bir alt baslik altinda sunulmalidir. Yapilan
istatistiksel degerlendirme ayrintili olarak agiklanmalidir. Olabildigince standart istatistiksel yontemler kullaniimalidir. Nadiren kullaniimis veya yeni istatistiksel
yontemler kullanilmissa konuya iliskin ilgili referanslar belirtiimelidir. Gerekirse, olagandisi, karmasik veya yeni istatistiksel yontemlerle ilgili daha ayrintili aciklamalar,
cevrimici ek veri olarak okuyucular icin ayri dosyalarda verilmelidir.

Bulgular: Elde edilen veriler istatistiksel sonuclari ile beraber ayrintili olarak verilmelidir. Bulgular sekiller ve tablolar ile desteklenmelidir. Rakam ve tablolarda verilen
bilgilerin gerekli olmadik¢a metinde tekrarlanmamasina 6zen gosterilmelidir.

Tartisma: Calismanin sonuglan literatir verileri ile karsilastirlarak degerlendirilmeli, yerel ve/veya uluslararasi kaynaklarla desteklenmelidir. Yaziyla alakasiz veya
gereksiz genel bilgiler eklenmemeli, yazinin amacina uygun yeterli uzunlukta olmalidir.

Kaynaklar: Kaynaklar ayri bir sayfaya yazilmalidir. Kaynaklar Vancouver sistemine uygun olarak belirtiimelidir. Buna gore, kaynak numaralari cimle sonuna nokta
konmadan () icinde verilmeli, nokta daha sonra konulmalidir. Kaynak yazar isimleri ciimle icinde kullaniliyorsa ismin gectigi ilk yerden sonra () icinde kaynak
verilmelidir. Birden fazla kaynak numarasi veriliyorsa arasina “,, ikiden daha fazla ardisik kaynak numarasi veriliyor ise rakamlari arasina “-" konmalidir [6r. (1,2), (1-4)
gibi. Yazar sayisi 3 ve daha azsa tiim yazarlarin ismi olmali, 3'dan daha fazla ise ilk3 yazar yazilip digerleri icin et al. kullanilmalidir. Kaynaklar metindeki kullanilig
sirasina gore numaralandinlip listelenmelidir. Atif dogrulugu, yazarin sorumlulugundadir. Kaynaklar orijinal yazim, aksan, noktalama vb. ile tam olarak uyumlu
olmalidir. Metin icindeki tim kaynaklar belirtiimelidir. Kaynak listesinde miikerrer yazim yapilmamalidir. Farkl yayin tirleri icin kaynak stilleri asagidaki 6rneklerde
sunulmustur:
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Arastirma Makalesi:
o Kocakusak A, Yiicel AF, Arikan S. Karina nafiz delici kesici alet yaralanmalarinda rutin abdominal eksplorasyon yonteminin retrospektif analizi. Van Tip Dergisi
2006;13(3):90-6.
o Vikse BE, Aasard K, Bostad L, et al. Clinical prognostic factors in biopsyproven benign nephrosclerosis. Nephrol Dial Transplant 2003; 18:517-23.

Tek Yazarl Kitaplar:
e Danovitch GM. Handbook of Kidney Transplantation. Boston: Little, Brown and Company (Inc.), 1996: 323-8.

Kitap Boliimii:
e Soysal Z, Albek E, Eke M. Fetiis haklar. Soysal Z, Cakalir C, ed. Adli Tip, Cilt lll,istanbul Universitesi Cerrahpasa Tip Fakiiltesi Yayinlar, istanbul, 1999:1635-50.
e Davison AM, Cameron JS, Griinfeld JP, et al. Mesengiocapillary glomerulonephritis In: Williams G, ed. Oxford Textbook of Clinical Nephrology.New York:Oxford
University Press, 1998:591-613.

Baskidan dnce ¢evrim ici olarak yayimlanan dergi makalesi:
e Dogan GM, Sigirci A, Akyay A, Uguralp S, Gliven¢ MN. A Rare Malignancy in an Adolescent: Desmoplastic Small Round Cell Tumor. Turkiye Klinikleri J Case Rep.
10.5336/caserep.2020-77722. Published online: 31 December 2020.
e Cail, Yeh BM, Westphalen AC, Roberts JP, Wang ZJ. Adult living donor liver imaging.DiagnintervRadiol. 2016 Feb 24.doi: 10.5152/dir.2016.15323. [Epub ahead of
print].

Toplanti Raporlar::
e Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors.
MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992. pp.1561-5.

Bilimsel veya Teknik Rapor:
e Cusick M, Chew EY, Hoogwerf B, Agrén E, Wu L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study Research Group. Risk factors for renal replacement
therapy in the Early Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment Diabetic Retinopathy Study Kidney Int: 2004. Report No: 26.

Tez:
e Kaplan SI. Post-hospital home health care: elderly access and utilization (dissertation). St Louis (MO): Washington Univ; 1995.

Web sayfasi ve Sosyal Medya araclari: Yazar. Baslk. Erisim linki: URL. Erisim tarihi ve yili

3-Tablolar ve agiklamalari: Tablolar, ana makale metnine dahil edilmelidir, kaynak listesinden sonra sunulmali ve ayri bir sayfada olmalidir. Ana metinde yer alan
siraya gore numaralandiriimalidir. Her bir tablonun tizerine aciklayici bir baslik konulmalidir. Tabloda kullanilan kisaltmalar, tablonun altinda dipnotlarla
tanimlanmalidir (ana metin icerisinde tanimlanmis olsa bile). Tablolar kolay okunmasi icin acik bir sekilde dizenlenmelidir. Tablolarda sunulan veriler, ana metinde
sunulan verilerin tekrar olmamali, ancak ana metni desteklemelidir.

4-Sekil ve Resimler: Sekil, grafik ve resimler makale gonderim sistemi araciligiyla ayr dosyalar (TIFF veya JPEG formatinda) halinde yiiklenmeli ilaveten ana makale
dosyasinda ayri bir sayfada tablolardan sonra ana metin icinde de gosterilmelidir. Sisteme ayri olarak yiiklenmeyen sadece makale icerisinde gecen resimler kabul
edilmeyecektir. Sekil ve resimler mutlaka isimlendirilmeli ve numaralandirilmali, metin icinde siralamaya dikkat edilerek belirtiimelidir. Ana metine eklenecek resim,
sekil ve grafik altina aciklamalar da eklenmelidir. Resimler minimum 300 dots per inch (dpi) ¢oziintrligliinde ve net olmalidir. Sekil ve resim altlarinda kisaltmalar
kullanilmis ise, kisaltmalarin agilimi alfabetik siraya gore alt yazinin altinda belirtiimelidir. Mikroskobik resimlerde biiytitme orani ve teknigi aciklanmalidir. Yayin kurulu,
yazinin 6ziinl degistirmeden gerekli gordigu degisiklikleri yapabilir. Sekil alt birimleri oldugunda, alt birimler tek bir goriintl olusturmak icin birlestirilebilir. Sekiller,
alt birimleri gostermek icin isaretlenmeli ve her birinin aciklamalari (a, b, ¢, vb.) yazilmalidir. Sekilleri desteklemek icin kalin ve ince oklar, ok uglan, yildizlar, yildiz
isaretleri ve benzer isaretler kullanilabilir. Makale icerigi gibi sekiller de kor olmalidir. Bir birey ya da kurumu tanimlayabilecek resimlerdeki olasi bilgiler
anonimlestirilmelidir. Hasta fotografi paylagimlarinda kimligin birebir taninmamasina 6zen gostermeli, hastaligi belirlemeye yetecek yeterlilikte gorinti
paylasilmalidir. Hastanin kimligini acik eden resim paylasimlari icin, hastanin resminin paylasimina izin verdigi onam formu sarttir.

Tablo 1. Makale tiirlerine gore sinirlamalar

Makal Sozciik siirn Ozet siur1 Kaynak siiri Tablo sinir1 ekil sinirn

Aragtirma 3500 300 50
makalesi
1500 15 5 5

1000 Ozet yok 8 Tablo icermez Sekil icermez

Orijinal goriinti 200 Ozet yok 5 1 3

raporu

Makale Tiirleri

Selcuk Tip Dergisi'nde asagida kisaca agiklanan makale tiirleri yayinlamaktadir:

Arastirma Makaleleri: Orijinal arastirmalara dayanan yeni sonugclar saglayan en dnemli makale turtdur. Orijinal makalelerin ana metni Giris, Yontemler, Bulgular,
Tartisma, Sonug ve Kaynaklar alt basliklaryla yapilandinimalidir. Sézciik sayisi ve 6zellikler icin liitfen Tablo 1'e bakiniz. Istatistiksel analiz genellikle sonuglari
desteklemek icin gereklidir. istatistiksel analizler uluslararasi istatistik raporlama standartlarina uygun olarak yapilmalidir (Altman DG, Gore SM, Gardner MJ, Pocock SJ.
Statistical guidelines for contributors to medical journals. Br Med J 1983:7;1489-93). istatistiksel analizler hakkinda bilgi Materyaller ve Yéntemler bélimiinde ayri bir
alt baslik ile saglanmali ve siire¢ boyunca kullanilan istatistiksel yazilim belirtilmelidir. Birimler Uluslararasi Birimler Sistemine (SI) uygun olarak hazirlanmalidir.
Makalenin kisithliklari, sakincalar ve eksik yonler, sonug paragrafindan 6nce Tartisma boliimiinde belirtilmelidir.

Derleme Makaleleri: Yeterli sayida bilimsel makaleyi tarayip, konuyu bugtinki bilgi ve teknoloji diizeyinde 6zetleyen, degerlendirme yapan ve bulgulari karsilastirarak
yorumlayan yazilar olmalidir. Temel ve uygulamali bilim alanlarinda tiim gelismeleri ile birlikte son bilimsel calismalardaki teknik ve uygulamalar degerlendirilir. Belirli
bir alan hakkinda kapsamli bilgi sahibi olan ve bilimsel gecmisi yuksek atif potansiyeli olan yazarlar tarafindan hazirlanan derlemeler dergimiz tarafindan kabul
edilecektir. Bu yazarlardan makale kabul sekli davet yontemiyle de olabilir. Ana metin Giris, Klinik ve Arastirma Sonuglari ve Sonug bolimlerini icermelidir. Sézciik sayisi
ve Ozellikler icin lUtfen Tablo 1'e bakiniz.

Olgu Sunumlari: Tani ve tedavide zorluk teskil eden, yeni tedaviler sunan veya literatlrde yer almayan bilgileri ortaya koyan nadir olgu veya durumlar hakkinda egitici
olgu sunumlari dergimizde yayinlanmak icin kabul edilir. Olgu sunumu, Giris, Olgu Sunumu ve Tartisma ve Sonug alt basliklarini icermelidir.
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ilging ve sira disi resimler degerlendirme siirecinde bir avantajdir. Hasta tanimlayici resimlerde hasta kimligi acik ediliyorsa resmin paylagimina izin veren hasta onami
mutlaka olmalidir. Sézciik sayisi ve 6zellikler iin liitfen Tablo 1'e bakiniz.

Editore Mektuplar: Bu yaz tiiri, daha 6nce yayinlanmis bir makalenin 6nemli kisimlarini, gézden kacan yonlerini veya eksik kisimlarini tartisir. Derginin dikkatini
cekebilecek konular basta olmak tizere, okuyucularin dikkatini cekebilecek konular hakkinda makaleler, 6zellikle egitici konularda Editore Mektup seklinde
sunulabilir. Okuyucular, yayinlanmis yazilar hakkindaki yorumlarini Editére Mektup olarak da sunabilirler. Ozet, Anahtar Sézciikler ve Tablolar, Sekiller, Goriintiler ve
diger medya eklenmemelidir. Metin alt baslklari icermemelidir. Sozciik sayisi ve 6zellikler icin liitfen Tablo 1'e bakiniz.

Editoryal: Tibbin herhangi bir alaninda bir géristin agiklandigi ya da baskalarinin gérislerinin yayinlandigi, kisa makalelerdir. Normal bir dergi makalesine gore daha
yaratici yazabilme olanagi saglar. Dergide yakin zamanda yayinlanmis bir makale tartisilabilir, Tarihi materyal, Halk sagligina dair konular, Saglik politikalari, Tip
Egitimi ve Tipta teknolojik gelismeler hakkindaki yazilar bu boliimde degerlendirilebilir. Tam bir derleme olamayacak bir konuda kisa derleme bu baslk altinda
degerlendirilebilir. Dergi editori; okuyuculara kisisel mesaj iletmek, ayni sayidaki bir makale ile ilgili yorum yapmak, okuyucunun dikkatini yeni gelismelere cekmek
isterse bu boliime yazabilir. Bilimsel makalelerin tipik yazim boltimlerini icermez. Temel mesaj bir cimlede 6zetlenebilmelidir. Bu ciimleyi editoryali yazmaya
baslamadan belirlemek yazimi kolaylastirir. Bu mesaj konusunda okuyucuyu ikna etmek icin mantikli bir tartisma yuratmelidir. Sekiller, Gorlintiler ve diger medya
eklenebilir. Sozciik sayisi ve 6zellikler icin liitfen Tablo 1'e bakiniz.

Orijinal Goriintii Raporu: Tibbin her alanina ait ilgi ¢ekici, tanimlayici veya egitici goriintiiler (ilustrasyon ya da Fotograf) birkag satirlik agiklayici metin ve
referanslarla birlikte bu bélimde degerlendirmeye sunulabilir. Makale uzunlugu 200 kelimeyi gegmemelidir. Ozet, tartisma veya sonuca gerek yoktur ancak kisa bir
baslik eklenmelidir. Sozciik sayisi ve 6zellikler iin ltitfen Tablo 1'e bakiniz.

Hakem Raporu Sonrasinda Degerlendirme

Yazarlar hakem raporunda belirtilen diizeltme istenen konulari maddelendirerek bir cevap olarak kendilerine ayrilan cevap béliimiine yazmalidirlar ve hakem (ler)e
cevap baslikli ek bir dosya seklinde https://www. selcukmedj.org adresinden yiiklenmelidir. Ayrica makale icerisinde de gerekli degisiklikleri yapmali ve bunlari
makale icerisinde belirterek (boyayarak) online olarak tekrar gonderilmelidir.

Son Kontrol

1. Yayin hakki devir ve yazarlarla ilgili bildirilmesi gereken konular formu geregince doldurulup
imzalanmis,

2. Ana makale metni ve 6zetlerde gerekli kelime sayilari agilmamis

3. Yeterli sayida anahtar kelime eklenmis,

4. Baslik uzun ve kisa baslik seklinde yazilmis,

5. Kaynaklar kurallara uygun olarak yazilmis,

6. Tablo, resim ve sekillerde buttin kisaltmalar agiklanmis olmalidir.

Online Yiikleme Basamaklari, https://www. selcukmedj.org sayfasinda;

1. Makale tirii *

. Uzun Baslik *
. Kisa bashk *
. Ozet*

. Anahtar kelimeler *
. Yiiklenmesi gerekli béltimler (Kapak sayfasi, On yazi (cover letter), makale dosyasi, Etik kurul onay Belgesi (kurumdan alinan), intihal analiz raporu, Sekiller
ve Resimler, Telif Haklar Bildirim Formu ve gerekli ise hasta onam formu seklinde tamamlanmalidir.

oA WN
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INFORMATION FOR AUTHORS/WRITING RULES

Selcuk Medical Journal is a scientific, independent, peer-reviewed, open access publication of Necmettin Erbakan University. It is a disciplinary journal that appeals
to a wide audience of medical doctors, researchers and scientists. The main objective is to ensure that current developments in the field of medicine / health,
diagnosis and treatment, surgical innovations and studies that will contribute to the world of science are shared in national and international literature.

Selcuk Medical Journal publishes clinical and experimental studies, editorials, short reports, clinical case reports, technical and educational reviews, original image
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Requests for Author Change
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Originality
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Publication of Studies Based on Surveys and Interviews

For research in all disciplines that require ethics committee approval, ethics committee approval must be obtained, this approval must be stated and documented in
the article. In researches requiring ethics committee approval, information about the approval (name of the committee, date and number) should be included in the
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Submission of Manuscript

Authors must upload the Notification of Publication Rights Form to the system. All correspondence will be sent to the corresponding author. The corresponding
author should be provided with an e-mail address for all other correspondence. Authors will be notified of the receipt of their manuscripts by the number given
to them. The article number should be used in all correspondence. Authors are advised that, following an initial evaluation by the editorial office, the
manuscript may be returned due to its content in the best interest of the reader. This rapid rejection process allows the author to publish the article elsewhere.
Submission of an article to Selcuk Medical Journal implies that all authors have read and accepted the journal's editorial policies and publication ethics. Manuscript
submission and all other related procedures will be done online at https://www. selcukmedj.org.

Preparation of Manuscripts
Authors are required to read the following rules before submitting their materials and upload their manuscripts in accordance with these rules:

General writing style: All manuscripts should be written in a standard A4 size word document with 2.5 cm wide margins on all sides, and references, figures or
tables should be numbered in the order of their occurrence in the text. The text should be written in Times New Roman font with double spaces in a 12-point font
without left-aligned and syllabic line breaks. Please leave a single space between words and after the sentence point. The left indent for the paragraph should be set
by clicking once with the tab key. The International System of Units (SI) should be used for units of measurement. All pages of the article should be numbered at the
end of the page. All articles should follow the spelling rules and punctuation marks should be appropriate.

In all articles; Cover page, cover letter, article file, Ethics committee approval document (obtained from the institution), iThenticate analysis report, Figures and
Images, Copyright Transfer Form, and patient consent form, if necessary, should be uploaded as separate files.

References should start on a separate page in the article file, not at the end of the article. Tables, table descriptions, images/figures and image/figure descriptions
should also be added to the main article file on a separate page after the references. Table/Picture/figure descriptions should be immediately below the tables/
pictures/figures.

About article sections

1-Cover Page: The full title of the article in English and a short title containing no more than 50 characters, the full names and surnames of all authors, ORCID
numbers, institutions, name of the corresponding author, work or mobile phone number, e-mail and correspondence address should be indicated. If the article has
been previously presented as a paper, the place and date of the paper should be indicated. Information about the authors and their institutions should not be
included in the main text (including the materials and methods section), tables, figures and video documents, except on the title page. Details of any grants or other
sources of support and acknowledgments to individuals who contributed to the preparation of the manuscript but do not meet the criteria for authorship should
also be included on the cover page.

2-Main article file: The main file should not contain information such as author names and institutions. Main article file should contain:

1. Title, 2. Abstract and Keywords, 3. Main text of the article, 4. References, 5. Tables and their descriptions, 6. Figures and figures with their descriptions, 7. Subtitles.
Title:At the very beginning of the article in the Word file, there should be a single long title of the article in written language.

Abstract:All manuscripts, except for Letters to the Editor, should include an abstract. Abstracts of original research articles should include the subtitles Objective,
Materials and Methods, Results and Conclusion. Abstracts should not include reference, figure or table numbers. The data in Table 1 should be considered for word
count and specifications.

Keywords: A minimum of three and a maximum of five keywords should be included at the end of the abstract. Keywords should be listed in full without
abbreviations and separated by commas or semicolons. Keywords should conform to the "Medical Subject Headings (MESH)" (see: www.nIm.nih.gov/mesh/
MBrowser.html).

Abbreviations: Abbreviations should not be used in abstracts and titles. The abbreviations to be used in the article should be nationally or internationally
recognized, if possible, and should be defined in the text and written in parentheses when first used. Then that abbreviation should be used throughout the text. For
commonly accepted abbreviations and usage, please refer to "Scientific Style and Format" (https://www.scientificstyleandformat.org/Home.html). When a
trademarked drug, product, hardware or software program is included in the main text, the product information should include the name of the product, the
manufacturer of the product, and the company and country of headquarters in parentheses in the following format: "Discovery St PET / CT scanner (General Electric,
Milwaukee, WI, USA).

Main text of the article:

Introduction; includes specific information to explain the topic and the purpose of the study.

Materials and Methods: The place, time and planning of the study and the elements and methods used should be reported. Data collection, characteristics of
patients and individuals, characteristics of the experimental study and statistical methods should be explained in detail. The recruitment and all methods used to
conduct the study should be described in detail. New or modified methods used should be described in detail and the source should be indicated. Doses,
concentrations, routes and duration of administration of drugs and chemical agents should be specified. A brief report of all statistical methods used to summarize
the data obtained and test the proposed hypothesis should be presented under a subheading, including the p-value criteria for statistically significant difference.
The statistical evaluation performed should be described in detail. Standard statistical methods should be used whenever possible. If rarely used or new statistical
methods are used, relevant references should be cited. If necessary, more detailed descriptions of unusual, complex or new statistical methods should be provided in
separate files for readers as online supplementary data.

Findings: The data obtained should be given in detail with statistical results. Findings should be supported with figures and tables. Please do not repeat the
information given in figures and tables in the text.

Discussion: The results of the study should be evaluated by comparing them with the literature and should be supported by local and/or international references.
General information that is irrelevant or unnecessary should not be added and should be of sufficient length for the purpose of the article.

References: References should be written on a separate page. References should be cited according to the Vancouver system. Accordingly, reference numbers
should be given in () without a full stop at the end of the sentence, and the full stop should be placed afterwards. If the names of the source authors are used in a
sentence, the reference should be given in () after the first mention of the name. If more than one source number is given, "," should be placed between them, and if
more than two consecutive source numbers are given, "-" should be placed between the numbers [e.g. (1,2), (1-4), etc.]. References should be numbered and listed in
the order in which they are used in the text. Citation accuracy is the responsibility of the author. References must exactly match the original spelling, accent,
punctuation, etc. All references in the text must be cited. There should be no duplicate spelling in the reference list. Reference styles for different types of
publications are presented in the examples below:

Research Paper:
e Kocakusak A, Yiicel AF, Arikan S. Karina nafiz delici kesici alet yaralanmalarinda rutin abdominal eksplorasyon yénteminin retrospektif analizi. Van Tip Dergisi
2006;13(3):90-6.
o Vikse BE, Aasard K, Bostad L, et al. Clinical prognostic factors in biopsyproven benign nephrosclerosis. Nephrol Dial Transplant 2003;18:517-23.
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Single Author Books:
e Danovitch GM. Handbook of Kidney Transplantation. Boston: Little, Brown and Company (Inc.), 1996: 323-8.

Book Chapter:
o Soysal Z, Albek E, Eke M. Fetiis haklar. Soysal Z, Cakalir C, ed. Adli Tip, Cilt lll,istanbul Universitesi Cerrahpasa Tip Fakiiltesi Yayinlari, istanbul, 1999:1635-50.
e Davison AM, Cameron JS, Griinfeld JP, et al. Oxford Textbook of Clinical Nephrology. In: Williams G, ed. Mesengiocapillary glomerulonephritis. New York: Oxford
University Press, 1998:591-613.

Journal article published online ahead of print:

e Dogan GM, Sigirci A, Akyay A, Uguralp S, Gliiveng MN. A Rare Malignancy in an Adolescent: Desmoplastic Small Round Cell Tumor. Turkiye Klinikleri J Case Rep.
10.5336/caserep.2020-77722. Published online: 31 December 2020.

e Cail, Yeh BM, Westphalen AC, Roberts JP, Wang ZJ. Adult living donor liver imaging.DiagnintervRadiol. 2016 Feb 24.doi: 10.5152/dir.2016.15323. [Epub ahead of
print].

Meeting Reports:
e Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors.
MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992. pp.1561-5.

Scientific or Technical Report:
e Cusick M, Chew EY, Hoogwerf B, Agron E, Wu L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study Research Group. Risk factors for renal replacement
therapy in the Early Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment Diabetic Retinopathy Study Kidney Int: 2004. Report No: 26.

Thesis:
e Kaplan SI. Post-hospital home health care: elderly access and utilization (dissertation). St Louis (MO): Washington Univ; 1995.

Website and Social Media Channels: Author. Title. Website: URL. Date and year

3-Tables and their descriptions: Tables should be included in the text of the main article, presented after the list of references and on a separate page. They should
be numbered according to the order in the main text. A descriptive title should be placed above each table. Abbreviations used in the table should be defined in
footnotes below the table (even if defined in the main text). Tables should be clearly organized for easy reading. The data presented in the tables should not repeat
data presented in the main text, but should support the main text.

4-Figures and Images: Figures, graphics and images should be uploaded as separate files (TIFF or JPEG format) through the manuscript submission system and
should also be shown in the main text after the tables on a separate page in the main file. Images that are not uploaded separately to the system and only included in
the article will not be accepted. Figures and illustrations must be named and numbered, and must be cited in the text, paying attention to their order. Descriptions
should be added under the pictures, figures and graphics to be added to the main text. Images should be clear with a minimum resolution of 300 dots per inch (dpi). If
abbreviations are used in the captions of figures and images, the abbreviations should be indicated below the caption in alphabetical order. For microscopic images,
the magnification ratio and technique should be explained. The editorial board may make changes it deems necessary without changing the essence of the
manuscript. When figures have subunits, the subunits may be combined to form a single image. Figures should be labeled to indicate the subunits and descriptions (a,
b, ¢, etc.) should be written for each. Thick and thin arrows, arrowheads, stars, asterisks and similar markings can be used to support figures. Like the content of the
article, the figures should be blind. Possible information in images that could identify an individual or institution should be anonymized.

When sharing patient photos, ensure that the identity is not recognized one-to-one, and images sufficient to identify the disease should be shared. For sharing images
that reveal the patient's identity, a consent form in which the patient authorizes the sharing of the image is necessary.

Table 1. Limitations according to article types

Word limitation Limitation of Limitation of  Limitation of
of abstract references Tables Figures

(0) al Image Report

Research Article

Article Types

Selcuk Medical Journal publishes the types of articles briefly described below:

Research Articles: This is the most important type of article that provides new results based on original research. The main text of original articles should be structured
with the subheadings Introduction, Methods, Results, Discussion, Conclusion and References. Please refer to Table 1 for word count and specifications. Statistical
analysis is often necessary to support leconclusions. Statistical analyses should be performed in accordance with international statistical reporting standards (Altman
DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors to medical journals. Br Med J 1983:7;1489-93). Information on statistical analyses should be
provided under a separate subheading in the Materials and Methods section and the statistical software used throughout the process should be indicated. Units
should be prepared in accordance with the International System of Units (SI). Limitations, drawbacks and shortcomings of the article should be stated in the Discussion
section before the conclusion paragraph.

Review Articles: Review articles should be articles that review a sufficient number of scientific articles, summarize the subject at the current level of knowledge and
technology, evaluate and interpret the findings by comparing them. Techniques and applications in the latest scientific studies with all the developments in basic and
applied sciences are evaluated. Reviews prepared by authors who have extensive knowledge of a particular field and have a scientific background with high citation
potential will be accepted by our journal. Acceptance of manuscripts from these authors can also be by invitation. The main text should include Introduction, Clinical
and Research Results and Conclusion. Please see Table 1 for word count and specifications.

Case Presentations: Educational case reports on rare cases or conditions that pose difficulties in diagnosis and treatment, offer new treatments or reveal information
not included in the literature are accepted for publication in our journal. The case report should include the subheadings Introduction, Case Presentation and
Discussion and Coclusion. Interesting and unusual pictures are an advantage in the evaluation process.
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If patient identity is disclosed in patient-identifying pictures, patient consent must be provided to share the picture. Please see Table 1 for word count and
specifications.

Letter to the Editor: This type of article discusses important parts, overlooked aspects or missing parts of a previously published article. Articles on topics that may
attract the attention of the journal, especially on topics that may attract the attention of readers, especially on educational topics, can be submitted in the form of
Letters to the Editor. Readers can also submit their comments on published articles as a Letter to the Editor. Abstract, Keywords and Tables, Figures, Images and other
media should not be included. The text should not include subheadings. Please see Table 1 for word count and specifications.

Editorial: These are short articles in which an opinion is expressed or the opinions of others are published in any field of medicine. It provides the opportunity to write
more creatively than a normal journal article. An article recently published in the journal can be discussed, historical material, public health issues, health policies,
medical education and technological developments in medicine can be evaluated in this section. A short review on a subject that cannot be a complete review can be
evaluated under this heading. Journal editor; If he/she wants to convey a personal message to the readers, comment on an article in the same issue, or draw the
reader's attention to new developments, he/she can write in this section. It does not contain the typical writing sections of scientific articles. The basic message should
be summarized in one sentence. Determining this sentence before starting to write the editorial makes writing easier. He/she must make a logical argument to
convince the reader of this message. Shapes, Images and other media can be added. Please see Table 1 for word count and specifications.

Original Image Report: Interesting, descriptive or educational images (illustration or photography) from any field of medicine can be submitted for evaluation in this
section, along with a few lines of explanatory text and references. Article length should not exceed 200 words. A summary, discussion, or conclusion is not required,
but a brief title should be included. Please see Table 1 for word count and specifications.

Evaluation After Referee Report

Authors should itemize the issues for correction in the referee's report and write them as a reply to the referee(s) in the reply section allocated to them and upload it as
an additional file titled reply to the referee(s) at https://www. selcukmedj.org. They should also make the necessary changes in the manuscript and indicate them in the
manuscript (by coloring) and resubmit online.

Final Control

1. The form for transfer of publication rights and matters to be notified about authors has been duly completed and signed,
2. Required word counts are not exceeded in the main article text and abstracts

3. Enough keywords have been added,

4.The title is written as long and short title,

5. References are written in accordance with the rules,

6. All abbreviations in tables, pictures and figures should be explained.

Online Uploading Steps

via https://www. selcukmedj.org website;

1. Article type *

2. Long Title *

3. Short title *

4. Summary*

5. Keywords*

6. The required sections to be uploaded (Cover page, Cover letter, manuscript file, document of Ethics committee approval (obtained from the institution), identicate
analysis report, Figures and Images, Copyright Form, and patient consent form if necessary.
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OZET

Amag: Kemik, onkolojik hastalarda primer timd&riin metastazinin sik goriildigi bir dokudur. Calismamizda histopatolojik olarak kemik metastazi
saptanan hastalarin klinik ve patolojik 6zelliklerini, sag kalim durumlarini degerlendirmek amaclanmistir.

Geregler ve Yontem: Patoloji anabilim dalimizda 2010-2023 yillari arasinda kemikte metastatik timor tanisi alan 107 hastaya ait materyallerin
hematoksilen-eozin ve immunohistokimyasal boyali preparatlari retrospektif olarak degerlendirildi. Hastalarin yas, cinsiyet, sag kalim, klinik
sonuclari hastane kayitlarindan elde edildi. Primer odak, timoriin lokalizasyonu, timorin histopatolojik 6zellikleri, hastalarin sag kalim durumu
retrospektif olarak degerlendirildi.

Bulgular: 107 hastanin yaslari 36 ile 84 arasinda degismekte olup; 61'i erkek, 46’ s1 kadindi. Kemige en sik metastaz yapan timor akciger malignitesi
(%32.7; n=35) olup onu meme malignitesinin (%22.4; n=24) takip ettigi izlendi. Hastalarin % 35.5’inin (n=38)ilk tanisini metastaz ile aldigi tespit
edildi. En cok femur kemigine (%65.4) metastaz izlendi. Bes yillik sag kalim analizinde tiikrik bezinin adenoid kistik karsinomunun metastazinda
sagkalimin en kisa (12 ay) oldugu, kolorektal, prostat ve tiroid timorlerinde en uzun (60 ay) oldugu goérilda.

Sonug: Kemikte en sik metastazin femurda géruldiguni ve nadiren atipik bélgelerde de metastaz olabilecegi, metastazin en sik adenokarsinom
morfolojisinde olmakla birlikte karsinosarkom gibi farkli bir morfolojide de olabilecegi saptandi. Hastalarin bir kisminin ilk tanisini metastaz
ile aldigi ve nadiren primer odadin belirlenemedigi goézlendi. Tumor iceren kemik materyalleri degerlendirilirken, metastazlarin cok cesitli
lokalizasyon ve morfoloji ile karsimiza ¢ikabilecegi akilda tutulmalidir.

Anahtar Kelimeler: Kemik, metastaz, histopatoloji, malign timor

ABSTRACT

Aim: Bone is a tissue in which metastasis of the primary tumor is common in oncological patients. In our study, we aimed to evaluate the clinical
and pathological features and survival status of patients with histopathological bone metastases.

Materials and Methods: Hematoxylin-eosin and immunohistochemical stained preparations of materials belonging to 107 patients diagnosed
with metastatic tumors in bone between 2010 and 2023 in our pathology department were evaluated retrospectively. Age, gender, survival, and
clinical outcomes of the patients were obtained from hospital records. Primary focus, localization of the tumor, histopathological features of the
tumor, and survival status of the patients were evaluated retrospectively.

Results: The ages of 107 patients ranged from 36 to 84; 61 of them were men and 46 were women. The tumor that most frequently metastasized
to the bone was lung malignancy (32.7%; n=35), followed by breast malignancy (22.4%; n=24). It was determined that 35.5% of the patients (n =
38) were initially diagnosed with metastasis. Metastasis was mostly observed in the femur bone (65.4%). In the five-year survival analysis, survival
was observed to be shortest (12 months) in metastasis of adenoid cystic carcinoma of the salivary gland and longest (60 months) in colorectal,
prostate and thyroid tumors.

Conclusion: It was determined that the most common metastasis in bone was in the femur, and rarely in atypical areas. Although metastasis was
most common in adenocarcinoma morphology, it could also be in a different morphology such as carcinosarcoma. It was observed that some of
the patients were initially diagnosed with metastasis and rarely the primary focus could not be determined. When evaluating tumor-containing
bone materials, it should be kept in mind that metastases can present with a wide variety of localizations and morphologies.

Keywords: Bone, metastases, histopathology, malignant tumor
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INTRODUCTION

One of the most frequent locations for primary tumor
metastases in cancer patients is the bone. Metastatic bone
cancers are more common than primary bone tumors.
Every year, at least 100,000 people are diagnosed with bone
metastases. However, the precise number is unknown (1,
2). Ninety percent of cancer-related fatalities globally are
attributable to metastasis, with over 1.5 million people
experiencing bone metastases (3). Additionally, in cases
with unknown primary cancers, it may be identified as the
sole finding (4). The prognosis is mainly determined by the
histological characteristics of the initial tumor; however, the
presence of bone metastases is a poor prognostic indication
(4).

Similar to other organs, bone metastasis is a complex
situation where tumor cells travel to the surrounding tissues
singly or in groups before entering the circulatory or lymphatic
system and eventually finding their way to the bone (5).

Bone metastases are more typically seen in the latter
stages of breast cancer in women and prostate cancer in men.
Epithelial malignancies often spread to the bone (5). Lung,
thyroid cancers, melanoma, and kidney tumors also frequently
spread to the bone (2, 6). Hematological cancers like lymphoma
and myeloma can spread to the bone (2). The lung, liver and
bone are the first three areas that should be considered in
cases of metastatic cancer. Commonly affected areas are the
femur, humerus, skull, vertebrae, ribs and pelvis (7).

Our study aimed to evaluate the clinical findings,
histopathological features and survival status of patients with
tumors that metastasized to the bone.

MATERIALS AND METHODS

The study included patients who were histopathologically
diagnosed with metastatic tumors in the bone within 13 years
and came to our Department of Medical Pathology between
2010 and 2023 and whose bone materials were available.
The research excluded patients with hematolymphoid
malignancies and primary bone cancers. The ethics committee
at our university gave its approval for this retrospective study

Gamze Erkilinc; Selcuk Med J 2024;40(2): 49-56

(21.06.2023/20.478.486/1904).

The hospital automation system provided information on
the patients' ages, genders, presenting complaints, the bone
or bones the tumor metastasized to, other metastatic foci, and
their survival status. The patient's bone tissue samples were
cut to 3-4 micrometers thick, fixed with 10% buffered formalin,
and then stored in a 10% nitric acid solution for decalcification.
Slides were then stained with standard hematoxylin and
eosin and any additional immunohistochemically stained
preparations that were thought necessary or desirable were
retrospectively collected based on clinicopathological findings.
Statistical analysis

The normality of continuous data distribution was tested
using the Kolmogorov-Smirnov test or the Shapiro-Wilk test.
Continuous data were compared using the independent
sample t test or the Mann-Whitney U test. The SPSS ver. 21
software package (IBM Corp. Armonk, NY, USA) was used
for statistical analysis. The measurement of overall survival
(OS) was conducted from the initiation of primary therapy to
the occurrence of death or the last follow-up. The analysis of
associations was conducted using either Chi-square or Fisher's
exact test. The Kaplan-Meier method was employed to estimate
survival curves, and the log-rank test was utilized to calculate
p-values. The study also included Cox proportional hazards
regression models to investigate the association between
survival and variables in both univariate and multivariate
models. Significance was attributed to values of p < 0.05.

RESULTS

The ages of the patients diagnosed with metastases in a
total of 107 bones ranged between 36 and 84 years (median
62). The male/female ratio of the patients, 61 of whom were
male and 46 of whom were female, was 1.32. The distribution
of patients according to gender of primary focus is given
in Table 1. The youngest patient was a 36-year-old female
patient diagnosed with ductal adenocarcinoma metastasis
of the breast. The oldest patient was an 84-year-old man
with cutaneous squamous cell carcinoma metastases. It was
determined that most of the patients (84, 78.5%) applied

Table 1. Metastatic Tumor Distribution by Main Focus and Gender

Primary Tumor Focus Male, n(%)

Female, n(%) Total n(%)

Lung 30 (85.7)
Breast 0 (0)
Prostate 9 (100)
Not found 6 (66.7)
Kidney 5 (55.6)
Upper gastrointestinal 5(71.4)
Thyroid 0 (0)
Cutaneous 1(33.3)
Hepatopancreaticobiliary 2 (66.7)
Colorectal 1(100)
Bladder 1(100)
Uterus 0 (0)
Salivary gland 1(100)
Total 61(57)

50

5(14.3) 35 (32.7)
24(100) 24 (22.4)
0(0) 9(8.4)
3(33.3) 9 (8.4)
4 (44.4) 9 (8.4)
2 (28.6) 7 (6.5)
4 (100) 4 (3.7)
2 (66.7) 3(2.8)
1(33.3) 3(2.8)
0 (0) 1(0.9)
0 (0) 1(0.9)
1(100) 1(0.9)
0 (0) 1(0.9)
46 (43) 107 (100)
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to the hospital with complaints of pain. It was observed
that the most frequently metastasized cancer was lung
adenocarcinoma, followed by ductal adenocarcinoma of
the breast. Macroscopic images of the patients materials
are presented in figure 1. The following macroscopic images
show colon adenocarcinoma metastases to the hand's distal
phalanx (A), Lung adenocarcinoma metastases to the tibia
bone (B), Squamous cell carcinoma of the lung metastases to
the fibula bone (C), Breast ductal adenocarcinoma metastases
to the femur bone (D), Lung adenocarcinoma metastasis to the
femur bone (E), Clear cell renal cell carcinoma metastases to
the humerus bone (F), Metastatic prostate cancer to the femur
bone (G), Metastatic thyroid cancer to the femur bone (H),
Metastasis of lung squamous cell carcinoma to the humerus
bone (1)

The most commonly involved bone in metastasis is the
femur (n=71, 60.5%), followed by the humerus (n=13, 15.8%),
vertebrae (n=8, 7.4%), tibia (n=6, 5.6%) and pelvis (n=6, 5.6%),
forearm (n=2, 1.8%), scapula (n=1, 0.9%) and distal phalanx of
the hand (n=1, 0.9%).

Most of primary tumors metastasizing to the femur
81.7% (n=58) have adenocarcinoma morphology, followed
by squamous cell carcinoma 7% (n=5), malignant epithelial
tumor (Unable to determine specific subtypes) 7% (n=5),
and small cell carcinoma of the lung n=3 (4.2%). It was noted

Figure 2. Microscopic findings of the metastatic
tumors
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Figure 3. Microscopic findings of the metastatic
Figure 1. Macroscopicimages of the patients materials tumors
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Bone metastases

Table 2. Tumor histopathological subtypes of metastatic patient

Tumor Histopathology n % Total (%)
Adenocarcinoma 85 86.9 77.6
Squamous cell carcinoma 10 9.3 86.9
Malignant epithelial tumor (Unable to determine specific subtypes) 7 6.5 93.5
Small cell carcinoma 4 3.7 99.1
Carcinosarcoma 1 0.9 100.0
Total n (%) 107 100.0 100.0

that 32.4% (n=23) of primary tumors that metastasized to the
femur were diagnosed with metastasis. The most common
primary focus is lung in 29.6% (n=21), breast in 22.5% (n=16),
renal cell carcinoma of the kidney in 11.3% (n=8), prostate in
9.9% (n=7), upper gastrointestinal (Gl) system in 8.5% (n=7).
=6), thyroid 4.2% (n=3), not found 7% (n=>5), pancreaticobiliary
2.8% (n=2), salivary gland 1.4% (n=1) (Table 2). Microscopic
findings of the cases are shown in figure 2 and 3. Metastatic
prostate adenocarcinoma: (A) Epithelial island-like tumor cell
groups following bone trabeculae (H&E x100); (B) Positivity
of tumor cells with PSAP (x100), (C) Positivity of tumor cells
with PanCK (x100). Metastatic lung adenocarcinoma: (D)
Infiltration of epithelial cells in the papillary architecture
adjacent to the bone trabeculae (H&E x100), (E) Positivity of
tumor cells with TTF-1 (x100), (F) Positivity of tumor cells with
CK7 (x100), Metastatic urothelial carcinoma: (G) Epithelial cell
groups adjacent to bone trabeculae (H&E x100), (H) Positivity
of tumor cells with CK7 (x100), (I) Positivity of tumor cells with
GATA3 (x100), Metastatic carcinosarcoma: (J) Metastatic foci
where epithelial and mesenchymal components are observed
together between bone trabeculae (H&E x40), (K) Positivity
of tumor cells with estrogen receptor (x40), (L) Positivity of
tumor cells with vimentin (x40) and Metastatic adenoid cystic
carcinoma: (A) Epithelial tumor islands adjacent to bone
trabeculae (H&E x40), (B) Positivity of tumor cells with CK7
(x40), (C) Positivity of tumor cells with CD117 (x100), Metastatic
thyroid carcinoma: (D) Epithelial tumor cell groups in a
relatively follicular pattern with occasional overlap between
bleeding areas adjacent to millimetric bone trabeculae (H&E
x40), (E) Positivity of tumor cells with thyroglobulin (x200),
(F) Positivity of tumor cells with TTF-1 (x100), Metastatic
gastric signet ring cell carcinoma: (G) Intracytoplasmic mucin
accumulation between bone trabeculae, sometimes glandular,
sometimes scattered individual malignant epithelial cell
infiltration (H&E x200), (H) Pale focal positivity of tumor cells
with CDX2 (x200), (I) Positivity of tumor cells with CK7 (x200),
Metastatic breast ductal adenocarcinoma: (J) Epithelial cell
infiltration adjacent to bone trabeculae (H&E x100), (K) CK7
positivity of tumor cells (x100), (L) GATA 3 positivity of tumor
cells (x100), Metastatic small cell neuroendocrine carcinoma:
(M) Tumor cell infiltration adjacent to bone trabeculae (H&E
x100), (N) Pale punctate positivity of tumor cells with PanCK
(x100), (O) Positivity of tumor cells with chromogranin (x100)
Of the primary tumors that metastasized to the humerus,
30.8% (n=4) were lung and breast, 7.7% (n=1) could not
be found, and 1 (7.7%) patient each had metastasis from
the uterus and thyroid. The first diagnosis of malignancy
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were reported 46.2% (n=6) of the metastatic patients. It was
observed that most of the metastases, 69.2% (n=9), had
adenocarcinoma morphology. It was noted that 1 (7.7%)
patient had carcinosarcoma. Among these metastatic tumors,
one of them (12.5%) was originated from prostate and 37.5%
(n=3) of them from breast.

Adenocarcinoma was the most prevalent metastatic tumor
(77.6%; n = 83), with lung metastases accounting for 26.9% of
cases (n = 7). Of the patients, 70 (65.4%) had multiple bone
metastases. Hematoxylin and eosin-stained sections were used
to identify the significant focus in 79 (73.8%) of the tumors,
coupled with further immunohistochemistry slide targeted
at the primary focus. Based on histopathological analysis,
adenocarcinomas accounted for 23 (65.7%) of the tumors
that metastasized from the lung to the bone, squamous cell
carcinomas for 9 (25.7%), and small cell carcinomas for 3 (8.6%).
Diagnoses were established by immunohistochemistry using
the following done: p63, synaptophysin, chromogranin, CDX-2,
CK7, TTF-1, HMWCK, CD56, CK19, EMA, NAPSIN A, PanCK, and
synaptophysin. The most common site of metastasis in bone
was the femur (n=21).

According to histopathology, the tumor that spread from
the colorectal area to the bone had an adenocarcinoma-
like appearance. It was determined that CK7, CDX-2, CK20,
CEA, CK19, SATB2 positive or negative slides were used
immunohistochemically to make the diagnosis. If the 24
tumors that spread from the breast to the bone, 22 (91.6%)
had ductal adenocarcinoma-like histopathology, whereas
the remaining 2 (8.4%) had lobular adenocarcinoma-like
morphology. Immunohistochemistry was used to identify
GCDFP15, GATA3, Mamaglobin, CK7, Estrogen, Progesterone,
and e-cadherin slides as positive or negative. A tumor
exhibiting carcinosarcoma morphology on histopathology
metastasized from the uterus to the bone. It was discovered
that the vimentin, PanCK, EMA, and CK5/6 slides that were
immunohistochemically positive or negative were used to
make the diagnosis. Noted was metastasis to the humerus
bone.

Nine tumors with an acinar-type adenocarcinoma
morphology were found to have metastasized from the
prostate to the bone. By employing immunohistochemistry,
it was discovered that the diagnosis was achieved in cases of
positive or negative findings using the slides PSA, HMWCK,
NKX3.1, AMACR, CK7, CK20, and PSAP. The most prevalent
locations for bone metastases were seven femurs (77.7%), one
pelvic (11.1%), and one vertebral (11.1%). Histopathologically,
four tumors with a follicular pattern papillary carcinoma
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Table 3. Primary foci of tumors that metastasize to bone and their diagnosis based on metastasis

Primary Tumor Focus

Diagnosed with

Diagnosed with Total Percentage

Known, n(%) Metastasis, n(%) n(%)
Colorectal 1(100) 0(0) 1(0.9)
Lung 23 (65.7) 12 (34.3) 35 (32.6)
Upper gastrointestinal 3 (42.9) 4 (57.1) 7 (6.4)
Breast 22 (91.7) 2 (8.3) 24 (22.4)
Cutaneous 2 (66.7) 1(33.3) 3 (2.7)
Hepatopancreaticobiliary system 2 (66.7) 1(33.3) 3 (2.7)
Kidney 5 (55.6) 4 (44.4) 9 (8.4)
Prostate 8 (88.9) 1(11.1) 9 (8.4)
Thyroid 2 (50) 2 (50) 4 (3.7)
Not found 0 (100) 9 (100) 9 (8.4)
Bladder 0(0) 1(100) 1(0.9)
Uterus 1(100) 0 (0) 1(0.9)
Salivary gland 1(100) 0 (0) 1(0.9)
Total 70 (62.6) 37 (37.4) 107 (100)

Table 4. Univariate and Multivariate analysis results of tumors according to histopathological types

Univariate Multivariate
Tumor Histopathology OR (95% CI) p value OR (95% CI) p value
Adenocarcinoma Reference Reference
Squamous cell carcinoma 2.65 (1.33-5.27) 0.005 2.60 (1.28-5.30) 0.008
Malignant epithelial tumor (Unable
to determine specific subtypes) 0.71 (0.30-1.66) 0.431 0.75 (0.28-1.98) 0.564
Small cell carcinoma 1.99 (00.61-6.47) 0.260 1.90 (0.56-6.43) 0.302
Carsinosarcoma 9.64 (1.24-74.78) 0.030 9.88 (1.24-78.60) 0.030
Diagnosis with metastasis
Yes Reference Reference
No 1.12 (0.72-1.74) 0.625 1.18 (0.71-1.98) 0.492
Number of metastatic focus
Soliter Reference Reference
Multible 1.28 (0.82-2.00) 0.275 1.27 (0.78-2.08) 0.335
Gender
Male Reference Reference
Female 0.72 (0.47-1.12) 0.147 0.93 (0.58-1.50) 0.778
ot Funcions morphology had spread from the thyroid to the bone. It was
Lol histopatological type discovered that in cases of positive or negative thyroglobulin,
b e TTF-1, CK7, and CK20 slides, immunohistochemistry was used
o el to make the diagnosis. 25% (n=1) of the cases of metastasis
o il L were found in the humerus and 75% (n=3) in the femur.
_ oo According to histopathology, three tumors with cutaneous-
8 s — malgn epielal tm- to-bone metastases were squamous cell carcinomas. It was
E i treastlonllacetred discovered that immunohistochemistry was used to make
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Figure 4. Carcinosarcomas have a much lower survival

duration than other types
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clear cell carcinoma of the kidney in terms of histopathology.
It was discovered that CK7, CK20, AMACR, CD10, RCC, CA IX,
vimentin, and PAX8 slides that were immunohistochemically
positive or negative were used to make the diagnosis. Eight
patients (88.9%) had metastases to their femur malignancy,
whereas one patient (11.1%) had metastases to their forearm.
Histopathologically, the tumor that spread from the bladder
to the bone appeared to be papillary urothelial carcinoma.
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It was discovered that CK7, CK20, GATA 3, and AMACR slides
that were immunohistochemically positive or negative were
used to make a diagnosis. The primary focus could not be
determined with immunohistochemical results in 9 (8.4%)
of the patients (Table 3). Of the patients, 69 (64.5%) had a
primary diagnosis that was confirmed during follow-up, and
38 (35.5%) had metastases at the time of diagnosis (Table 3).
Of the patients having metastases at admission, twenty-five
(65.8%) and thirteen (34.2%) were female. Of the 69 patients
with a recognized diagnosis, thirty-three (47.8%) were male
and thirty-six (52.2%) were female. For 41% of male patients
and 28.3% of female patients, the first diagnosis of metastasis
was made.

The most common metastasis in men patients was to the
femur bone (37, 60.7%); followed by humerus (6, 9.8%), pelvis
(5, 8.2%), vertebrae (5, 8.2%), tibia (5, 8.2%), forearm (2, 3.3%)
and hand bones (1, 1.6%). The femur (34, 73.9%) is the most
often metastasized bone in female patients. Followed by
humerus (7, 15.2%), vertebrae (3, 6.5%), tibia (1, 2.2%), and
scapula (1, 2.2%). Male patients did not show signs of scapula
metastases, whereas female patients did not show signs of
metastases to the vertebrae, forearm, or hand bones. In our
study, the median survival time for patients was 30 weeks for
adenocarcinoma, 16 weeks for squamous cell carcinoma, 21
weeks for small cell carcinoma, 12 weeks for carcinosarcoma
(Table 4). Log Rank analysis revealed a statistically significant
difference (p = 0.002) in the survival duration between the
tumors. Carcinosarcomas have a much lower survival duration
than other types (Figure 4).

DISCUSSION

In our study, the relationship between the bones in which
the metastatic tumor foci were localized in patients whose
cancer spread to the bone, the histopathological characteristics
of the tumors, the age, gender of the patients, and survival
symptoms after diagnosis were investigated. Some patients
may present to pathology with a preliminary diagnosis of
a primary bone tumor because isolated metastases in long
bones might resemble primary sarcomas (8). 40 (37.4%) of
our patients had a preliminary diagnosis of bone cancer when
they arrived at the clinic. Most patients with bone metastasis
have been reported to be between 40 and 60 (9). In our study,
the ages of the patients ranged between 36 and 84, and the
median age was 62. Patients with bone metastases most often
consult a doctor with bone pain. In evaluating these patients,
accompanying pathological fractures can be detected (7, 10)
(11). In our study, 78.5% of patients who complained of bone
pain had pathological bone fractures. Pathological fractures,
most commonly in the proximal femur, occur in 10-30% of
patients (12). Our study noted that the primary tumor most
frequently metastasized to the femur (60.5%) in the patients.

Bone metastases are primarily seen in the pelvis, sternum,
femur, ribs, and vertebrae (7). In our study, the most frequently
involved bone was the femur (n=71, 60.5%), followed by the
humerus (n=13, 15.8%), vertebra (n=38, 7.4%), tibia (n=6, 5.6%)
and pelvis (n=6, 5.6%), forearm (n=2, 1.8%), scapula (n=1,
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Bone metastases

0.9%), and distal phalanx of the hand (n=1, 0.9%). Metastasis of
the male patient diagnosed with colon adenocarcinoma to the
distal phalanx bone in the hand was noted. Research involving
712 individuals with bone metastases revealed metastases
in various locations, including the elbow, knee and face
bones (11). In our study metastasis was observed in different
localizations such as hand bone, scapula and radius bone,
and the distribution of these metastasis was varied according
to gender. In male and female patients, the most common
metastasis was observed in the femur bone (34, 73.9%) (37,
60.7%); metastases to the scapula bone were not observed in
male patients and metastases to the vertebrae, forearm and
hand bones were not observed in female patients.

Adenocarcinoma is the most common epithelial tumor
among bone metastasis (13). In our study, the most common
morphology was adenocarcinoma (77.6%), followed by
squamous cell carcinoma (9.3%). The frequency of metastasis
to bone is significantly affected depending on the primary
focus. The rate of metastasis to bone in breast and prostate
cancers is about 70%. Other primary tumors that metastasize
to bone include thyroid carcinomas, malignant melanoma,
and renal cell carcinoma of the kidney (6). Lung, breast and
prostate was the most common metastatic malignancies
according to our study. Bone metastasis has been reported at a
rate of 3-15% in primary Gl tract tumor malignancies (14). In our
study, we observed upper Gl metastases in 7 patients (6.5%)
and Gl metastases in 1 patient (0.9%) in 7.3% of the patients.
Bone involvement can also be observed in hematological
malignancies, such as lymphoma and plasma cell neoplasia (2).
We did not include these patients in our study.

The primaryfocus cannot be detected in 3-15% of metastatic
malignancies, and 5-20% of this is seen to be skeletal metastasis
(9). Despite additional immunohistochemical methods in our
study, the primary focus could not be detected in 9 (23.7%)
patients. In a cohort study conducted in Denmark, the most
common metastasizing primary cancers were prostate, breast,
and lung, and 7.5% of patients showed metastasis to bone (15).
In our study, the primary focus was most frequently detected
in the lung, followed by breast and prostate. Metastasis to the
humerus in 1 patient diagnosed with uterine carcinosarcoma
was noted. A study conducted in the USA reported that patients
with solid tumors had metastases to the bone more frequently
in the first 2 years (9, 16). Our study detected metastases in 67
(62.6%) patients during follow-up after diagnosis. Bone is the
third most common site of metastasis after lung and liver (8).
There s limited data in the literature on which bone metastases
occur depending on the location of the primary focus. In our
study, we found that the primary tumors that metastasized to
the femur were most commonly adenocarcinoma morphology
(78.9%, n=56), and the primary focus was the lung (29.6%,
n=21), followed by the breast (22.5%, n=16). We also observed
that metastasis to the humerus bone occurred most frequently
from lung and breast (30.8%, n=4). It was determined that
37.5% (n=3) of the primary tumors that metastasized to the
vertebrae originated from the breast, and one patient (12.5%)
originated from the prostate.
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The tumor's primary focus and histopathological subtype
and the time taken for bone metastasis vary (17). In our study,
the time of patients with adenocarcinoma metastasis was
30 weeks. In comparison, it was 16 weeks for patients with
squamous cell carcinoma metastasis and 40 weeks for patients
with malignant epithelial tumor (Unable to determine specific
subtypes) metastasis. It was observed that the duration was 21
weeks for patients diagnosed with small cell carcinoma, and 12
weeks for patients diagnosed with carcinosarcoma. According
to Log Rank analysis regarding survival time among tumors,
it was observed that the survival time of carcinosarcomas was
significantly shorter than the others.

It has been shown that the primary cannot be found in
3-15% of all patients with cancer and that 5-20% of them have
skeletal metastases (9). There is a study of CK7, CK20 panel,
and organ-specific/organ-restricted markers in metastatic
carcinoma to suggest or confirm the primary focus of
metastasis (13). For skeletal metastases of unknown primary;
the primary could be identified in 85% of cases by a series of
methods such as anamnesis, physical examination, laboratory
tests, imaging methods of abdomen and pelvis, and finally
biopsy of the most accessible bone lesion (18). Errani et al.
used the immunohistochemical method to determine the
primary in 52% of metastasis cases of unknown origin (19). In
our study, out of 107 patients with bone metastases, different
immunohistochemical panels were applied to patients whose
primary diagnosis was unknown or whose primary diagnosis
was known but to confirm metastasis. CEA, CK19, EMA, NAPSIN
A, PanCK, p63, synaptophysin, chromogranin, CDX-2, CK7, TTF-
1, HMWCK, CD56 slides for lung adenocarcinoma, CK20, CK7
CDX-2, CEA, SATB2 slides for the Gl system, CK20, CK7, CDX-2,
CEA, CK19, SATB2 slides for hepatopancreatic biliary system,
GCDFP15, GATA3, Mamaglobin, CK7, Estrogen, Progesterone,
e-cadherin slides for breast ductal adenocarcinoma, PanCK,
AMACR, CK7, CK20, NKX3.1 for prostate, PSA, PSAP, HMWCK,
P63, PSAP slides for the prostate, thyroglobulin, TTF-1, CK7,
CK20 slides for the thyroid, PanCK, P63, P40, HMB45, MelanA
slides for the cutaneous, CK7, CK20, AMACR, CD10, RCC, CA IX,
vimentin, PAX8 slides for the kidney, and CK7, CK20, GATA 3,
AMACR for the bladder. Unfortunately, the primary focus could
not be detected in a small number of patients (n: 9, 8.4%). A
situation that may cause: This situation may be due to the
decalcification process (waiting with 10% nitric acid until they
become cuttable) before fixation.

Metastasis to hand bones is observed very rarely. In a study
conducted in 1984 by reviewing all the literature, metastases
to the hand bones were detected in 0.1% of all metastatic
patients (163 patients). It has been observed that metastases
from the lung, breast, and kidney are the most common (20).
More recently, in a study conducted in 2014, Gl metastases
were noted in 25% of patients (21). Our study detected colon
adenocarcinoma metastasis from the hand bones to the distal
phalanxin 1 patient.

CONCLUSION
Among bone metastasis the most common side was
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femur and rarely others. Metastasis was most commonly in
the morphology of adenocarcinoma, but determined also in
different morphology, such as carcinosarcoma. It was observed
that some of the patients were first diagnosed with metastasis.
Rarely the primary focus could not be determined. The survival
rate of metastatic tumors varies, with the lowest survival rate
being in salivary gland tumor metastases. When evaluating
tumor-containing bone materials, it should be remembered
that metastases can present with various localizations and
morphologies.
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Correlation Between BRAFVY°°% Positivity and Recurrence
and Poor Prognosis in Preoperative Fine Needle
Aspiration Biopsy of Papillary Thyroid Carcinoma

Papiller Tiroid Kanserlerinde Preoperatif ince i§ne Aspirasyon Biyopsisinde
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OZET

Amac: Tiroid maligniteleri epitelyal ve non-epitelyal olmak lizere iki ana gruptan olusmaktadir. Epitelyal olanlar; papiller, folliktiler ve anaplastik
karsinomlardir. Non-epitelyal olan ise meduller karsinomlardir. Papiller tiroid kanseri (PTK) tim tiroid maligniteleri icerisinde %80'lik bir kismi
olusturmaktadir ve bu maligniteler icerisinde tedaviye en iyi yanit alinanlardan birisidir. Papiller tiroid kanseri gelisiminde timd&rogenezisin
molekiiler genetiginde A-Raf, B-Raf (BRAFY¢°) ve C-Raf olmak tizere 3 farkli Raf kinaz mevcuttur. Calismamizda papiller tiroid kanserlerinde cerrahi
sonrasi olusan nikslerde BRAFYS%E pozitifliginin niks acisindan prognostik faktorlerle iliskisini ortaya koymayi amacladik.

Gereg ve Yontem: Papiller tiroid kanseri nedeni ile daha 6nce ameliyat edilmis ve niiks gelismis olan hastalarin ameliyat 6ncesi yapilan ince igne
aspirasyon biyopsi preparatlari temin edildi. Bu preparatlar Gizerinden kanserli bolge isaretlendi ve isaretli alanlardaki hiicrelerden DNA izole
edildi. izole edilen DNA {izerinde pyrosequence dizi analizi yéntemi ile BRAFY®°F mutasyonu varligi arastirildi. Hastalarin papiller tiroid kanserinde
niks acisindan diger prognostik kriterleri de kayit altina alinarak BRAFY°®E mutasyonu ile iliskileri istatistiksel olarak analiz edildi.

Bulgular: Papiller tiroid kanserlerinde niiks nedeni ile ameliyat edilen hastalarda tim c¢alisma grubunda BRAFY¢® pozitifligi oran1 %70,8 olarak
bulunmustur. Ayrica kapstl invazyonu, yumusak doku invazyonu, evresi, niks zamani ve lenf nodu metastazi ile BRAFV®%® mutasyonu arasinda
pozitif korelasyon gosterilmistir.

Sonug: BRAFV®® mutasyonu ile papiller tiroid kanserlerindeki bazi kot prognostik kriterler arasinda pozitif iliski gosterilmistir.

Anahtar Kelimeler: Tiroid, ince igne biyopsi, Papiller, K&tii Prognoz, BRAFYS%%, Sitoloji

ABSTRACT

Aim: Papillary thyroid carcinoma (PTC) accounts for 80% of all thyroid malignancies and is one of the most responsive thyroid malignancies to
treatment. There are three different Raf kinases implicated in the molecular genetics of tumorigenesis for the development of papillary thyroid
cancer: ARAF, BRAF (BRAFY%E) and CRAF. Among the BRAFY5%t mutations, T1799A (V600E amino acid translocation) is the most common and also
observed in thyroid cancer. In our study, we aimed to establish the association between BRAFV¢°*E positivity in preoperative fine needle aspiration
biopsy and prognostic factors in patients with recurrence.

Methods: Preoperative fine-needle aspiration biopsy slides were obtained from patients who had previously undergone surgery for PTC and had
recurrence. The cancerous areas on the slides were marked and DNA was isolated from cells within the marked areas. The presence of the BRAFV60%E
mutation was established from the DNA using the pyrosequencing method. Other patient prognostic criteria regarding the recurrence of PTC was
also recorded and their correlation with the BRAF°® mutation was statistically analyzed.

Results: In patients who underwent surgery for recurrence of papillary thyroid cancer, the BRAFV®%% positivity rate was 70.8% of the study group.
Furthermore, capsular invasion, soft tissue invasion, stage, recurrence time, and lymph node metastasis positively correlated with BRAFV60°E
mutation.

Conclusion: A positive correlation between BRAF mutation and some poor prognostic criteria in PTC was observed.

Keywords: Thyroid, papillary, fine needle biopsy, poor prognosis, BRAFY5%F, cytology
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INTRODUCTION

Papillary thyroid carcinoma (PTC) accounts for 80% of
all thyroid malignancies and is one of the most responsive
cancers to treatment. The survival rate for PTC is 90-95%
over 5-10 years. The diagnosis of PTC is made by radiological
imaging and fine needle aspiration biopsy (FNAB) (1). There
are three different Raf kinases implicated in the molecular
genetics of tumorigenesis for the development of PTC: ARAF,
BRAF (BRAFY®€), and CRAF. Many variations of BRAFY60
mutations have been reported, with T1799A (V600OE amino
acid translocation) the most common and occurring in thyroid
cancer (2,3).

There are published studies that show that papillary
carcinomas with a BRAF'®® gene mutation are aggressive
and have a poor prognosis. For this reason, it is becoming
increasingly important for preoperative treatment protocol for
PTCs and postoperative follow-up to determine the presence
of the BRAF¢®E mutation (4).

In our study, we aimed to investigate BRAFY®® mutation
positivity using FNAB preparations from patients diagnosed
with and surgically treated for PTC who were followed-up for at
least 1 year and who experienced recurrence during the follow-
up period. Therefore, by examining the FNAB specimens, we
aimed establish the presence of the BRAFY®t mutation before
patients underwent surgery and to compare the positive
mutation rate in patients with recurrence with the positive
mutation rate reported in the literature in patients diagnosed
with PTC.

MATERIALS AND METHODS

Patients who underwent surgery with a diagnosis of
recurrent PTC at Necmettin Erbakan University Faculty of
Medicine, Department of General Surgery were included in this
study. The Ethics Committee of Necmettin Erbakan University
Faculty of Medicine granted approval for the research
using non-drug and non-medical devices (decision number
2018/1396). 96 patients who had undergone surgery for PTC
between 2007 and 2017 and who had recurrence during the
follow-up period were included in the study. The follow-up
period was at least 12 months.

As a criterion in patients diagnosed with recurrent disease,
Thyroglobulin (Tg) levels were classified as: Tg >1 ng/ml with
suppressed thyroid stimulating hormone (TSH), and Tg >2
ng/ml with stimulated TSH or evidence of recurrent disease
seen on the ultrasonograph of the neck, recurrence on cross-
sectional imaging (CT/MRI) and/or nuclear medicine imaging
(if performed). It was accepted that a lesion was present. All
patients included in the study were diagnosed with PTC,
underwent total thyroidectomy or regional lymph node
dissection with total thyroidectomy at the first operation,
were older than 18 years. The inclusion criteria was that Tg was
negative (Tg<1ng/ml) and there was no suspicion of residual
tissue on the neck ultrasonography. None of the patients
underwent prophylactic lymph node dissection, except for
lymph node dissection for treatment purposes. Patients who
had residual tissue after the first surgery, who did not receive
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Figure 1. Labeled FNAB slides

radioactive iodine (RAI) treatment after surgical treatment,
who underwent prophylactic lymph node dissection, and who
were younger than 18 years were excluded from the study.
Patients who were Tg and anti-Tg positive were considered
inadequately treated and were excluded from the study. Each
patient in the study group was screened for the presence of a
BRAFV600E mutation by isolating DNA from the FNAB samples
taken from the lesion before primary surgery. To establish the
presence of the mutation, the areas with malignant cells on the
FNAB preparations were first labeled under a light microscope
(figure 1). After labeling, DNA was isolated and BRAFV600E
positivity was determined by PCR (Figure 2a, 2b).
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Figure 2a. ABRAFV600E positive mutation
Figure 2b. BRAFV600E negative mutation
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Table 1. Demographic and tumor characteristics of the study group

Patients (n)

Total number of patients
Age (years)
Sex

Tumor type

Tumor diameter

Tumor location

Multicentricity

Capsular invasion

Extracapsular invasion

Lymph node metastasis at initial diagnosis
BRAFV600E mutation

Distant metastasis

AJCC stage

Recurrence localization

Male

Female

Classic

Follicular

Other

1-2 cm

2,1-3 cm

3,1-4 cm

>4 cm

Upper lobe

Lower lobe

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Lung

Bone and lung
Stage 1

Stage 2

Stage 3

Stage 4

Central area of neck
Lateral area of neck
Thyroidectomy loj

926
45 (18-79)
19 (20%)
77 (80%)
56 (58.3%)
30 (31.3%)
10 (10.4%)
35 (36%)
31 (32%)
13 (13%)
17 (15%)
50 (52.1%
46 (47.9%
64 (67.7%
32 (32.3%
66 (77.6%
19 (22.4%
43 (44%)
53 (56%)
65 (67%)
31 (33%)
68 (70.8%)
28 (29.2%)
3

1

16 (16.6%
13 (13.5%
39 (40.6%

28 (29.3%
50 (52%)

18 (18.7%)
28 (29.3%)

NI IS

)
)
)
)

Relapse time <6 months 3 (3.1%)
6-12 months 24 (25%)
12-18 months 31 (32.2%)
18-24 months 17 (17.7%)
>24 months 19 (22%)
AJCC=American Joint Committee on Cancer. Other=oncocytic, columnar, and diffuse sclerosing variants.
Table 2. Relationship between continuous variables and BRAFY®% positivity
BRAFV600E positive BRAFV600E negative
Median (Min-max) Median (Min-max) P
Age 50 (18-79) 46.5 (19-79) 0.448
Tumor diameter (cm) 2.65 (1-6) 1.65 (1-3.5) 0.002
Multicentricity 2 (1-4) 2 (1-4) 0.709
Time of recurrence (months) 14 (7-65) 20 (4-66) 0.041
RAIl dose (mCi) 99 (49-159) 101 (51-156) 0.744

RAl=radioactive iodine.

Statistical analysis

The data were grouped and analyzed using IBM SPSS 20.0
software. In the Kaplan-Meier (K-M) survival analysis, the time
of PTC diagnosis and surgery was taken as the starting point
and the time at which the study ended was the overall follow-
up period.
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RESULTS

The demographic and clinical characteristics of the 96
cases included in our study are shown in table 1. The most
common PTC variant in our study group was the classical type.
In the BRAFV600E-positive group, 85% of the PTCs were the
classic type. The tumor diameter was significantly higher in
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Table 3. Relationship between AJCC clinical stage and BRAFY®%E mutation

BRAFV600E positive BRAFV600E negative Total
ACCJ stage Stage 1 n 6 10 16
% 37.50 62.50 100.00
Stage 2 n 9 4 13
% 69.20 30.80 100.00
Stage 3 n 28 11 39
% 71.80 28.20 100.00
Stage 4 n 25 3 28
% 89.30 10.70 100.00
Total n 68 28 926
% 70.80 29.20 100.00

Pearson’s chi-squared P value=0.004.

the group with BRAF mutation (table 2). The time to disease
relapse was significantly shorter in the BRAFY$®-positive
group than in the negative group. There was no statistically
significant difference between the BRAFY®t positive and
negative groups in terms of RAl dose given for treatment, age,
and multicentricity. When tumor, node, and metastasis staging
is performed according to the American Joint Committee on
Cancer (AJCC) system, most patients were in stages 3 and 4. As
the disease progresses towards stage 4, the rate of BRAF6%
positivity increased. While the BRAFY positivity rate in stage
1 was 37.50%, at stage 4 it was 89.30% (table 3). There was a
statistically significant association between the high stage
of patients at diagnosis and BRAFY®t positivity (P=0.004).
18.9% of patients relapsed with lymph node metastasis in
the cervical area, 29.50% in the thyroidectomy area, and
51.60% in the central area and underwent reoperation. Lymph
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Figure 3. Relationship between disease-free survival
and BRAFV®%E mutation
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node metastases were mostly seen in the central area as the
localization of recurrence. BRAFY®®® mutation was present in
73.50% of patients with lymph node metastases in the central
area. Although the number of recurrences in the cervical area
was low in the overall distribution (18.90%), the highest rate
of BRAFY5%% positivity was seen in recurrences detected in the
cervical area (77.30%). As for BRAFY®E mutation positivity,
the distribution between groups was similar when analyzed
by site of recurrence and there was no statistically significant
difference (P=0.376). However, in BRAF'®-positive patients
who had recurrence, the recurrence rate was highest in the
central region at 53.70%. Kaplan—-Meier analysis was performed
to investigate the relationship between BRAFY®®t mutation
and disease-free survival (figure 3).

Mean and median values of disease-free survival time
(months) were calculated. Since the recurrence time data were
not normally distributed, Kaplan-Meier analysis was calculated
with the median values. With a 95% confidence interval, the
expected disease-free survival time in the BRAFV**t-negative
group was 19 months, while it was 16 months in the BRAFY6°°E-
positive group and this difference was statistically significant
(P=0.035).

DISCUSSION

The BRAFY®t gene mutation is known to be associated
with PTC. In this study, patients who had previously undergone
surgery with a diagnosis of PTC were in remission at evaluation
after primary treatment and patients who developed
recurrence during follow-up were evaluated. In this group of
patients with recurrence, the association between prognosis-
related parameters, such as tumor diameter, capsular invasion,
soft tissue invasion, lymph node metastasis, and pathological
subtype with BRAFY6® mutation was investigated. A positive
correlation between capsular invasion, soft tissue invasion,
stage, recurrence time, and lymph node metastasis were seen
with BRAF6%E mutation.

The mutation rate of the BRAFV600E gene in our study
group was 70.8%. In the literature, BRAF'5°®® mutation rates in
patients with PTC were between 25-81% in various studies.
Kurtulmus et al. (5) found a BRAFY6%E mutation rate of 31.7% in
their study, Khan et al. (6) reported a rate of 25%, and Chunping
Liu et al. (7) in a meta-analysis of 34 studies, the range of
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BRAFYS%E mutation positivity was 14-81%. Although there are
varying rates of BRAFV¢% positivity associated with PTC in the
literature, the average prevalence is generally reported to be
around 45%. Since our study group consisted of patients with
complete recurrence, a significantly higher BRAF6%F mutation
positivity was found compared with the literature, with a rate
of 70.8% compared to a study group in which BRAF% was
investigated with a diagnosis of PTC. A reason for this increase
might be because we studied a group with poor prognosis and
possible recurrence rather than all patients diagnosed with
PTC.

In our study, patients were categorized into four groups
at preoperative assessment according to the AJCC staging
system. Chunping Liu et al. (7) in a meta-analysis, reported the
rate of patients with advanced stage and BRAFY6% positive
gene as 37.5%. A correlation was found between mutation
positivity and advanced stage. Tufano et al. (8) showed a strong
association between AJCC stage 3 and stage 4 and the BRAFV60%
mutation. In our study, a significantly higher BRAFY6°t mutation
was found in advanced stage patients (stage 3-4). Caroli Li et
al. (9) showed a positive correlation with the positivity of BRAF
mutation in patients with a tumor diameter of more than 1 cm.
In our study, the correlation between the increase in tumor
diameter and BRAFY®™t positivity was statistically significant
(P<0.05). While the median tumor diameter in the BRAFV60:-
positive group was 2.65 c¢cm, it was 1.65 cm in the BRAFV6E-
negative group. A close correlation was found between
BRAFYS%% positivity and capsular and soft tissue invasion. The
risk of capsular invasion was 5.61 times higher in the BRAFV60¢-
positive group than in the negative group.

The expected disease-free survival time in the BRAF6E-
negative group was 19 months, while it was 16 months in the
BRAFYS-positive group, which was statistically significant
(P=0.035) and it was observed that the mutation positive
patients relapsed earlier than the BRAF'6-negative patients.
However, it is possible that relapse occurs earlier in the
BRAFYS-positive group and that other prognostic factors
not directly related to the mutation are also associated with
BRAFV6%E |t is known in the literature from studies conducted
independently of BRAFV600 that the duration of disease-
free survival is shortened for reasons such as an increase in
tumor diameter, capsular invasion, multicentricity, and extra-
thyroidal spread (10). Since BRAFY®® mutation is associated
with parameters, such as capsular invasion, soft tissue invasion,
and tumor diameter in our study, the results are indirectly
associated with disease-free survival.

Patients were grouped by site of recurrence as central,
cervical, or locus. There was no statistically significant
difference between the areas of recurrence and the presence
of BRAFY6%°E mutation status. However, in the BRAFY6-positive
group, relapse occurred mostly in the central area. There are
no studies in the literature on the relationship between the
location of the primary tumor and BRAFY5%%; however, a study
by T. Zhang et al. (11) found a higher rate of lymph node
metastasis in the central area for tumors in the lower lobe
when comparing tumor location and lymph node metastasis
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location. In our study, no statistically significant differences
were found with respect to BRAFY®® mutation and tumor
localization in the upper and lower lobe, which has a high rate
of tumor localization. However, tumors were proportionally
more frequent in the upper lobe. Assuming that the BRAFY600¢
mutation, which is a somatic mutation, is influenced by
environmental factors, a panoramic X-ray of the jaw in the neck
area often used by dentists, is performed. It is thought that PTC
is more common in the upper lobes, partly due to exposure to
radioactivity. However, a larger series of studies with controlled
patient groups should be conducted to clarify this opinion.

Although many studies have found a significant association
between the BRAFYS® mutation and poor prognostic criteria,
the BRAFY5% mutation has not yet been definitively included in
the globally accepted PTC management algorithms. However,
if PTC can be detected preoperatively by FNAB, which is a
minimally invasive method, and if it is accepted as a prognostic
criterion by new and large-scale multicenter studies, the role
of BRAFY6%%® mutation in the management of PTC will increase
further.

CONCLUSION

In our study, the rate of BRAFY®t positivity was high
in patients who underwent surgery for recurrence of PTC.
Moreover, there was a positive correlation between BRAFV6%E
mutation and poor prognostic criteria, such as capsular
invasion, soft tissue invasion, stage, time to recurrence, and
lymph node metastasis. It is a fact that new studies from larger
comparative series are needed to reveal the prevalence of
BRAFY5%%® mutation and its relationship with poor prognostic
criteria in PTC. As such, it is likely that the BRAFY6%F mutation
will be included in future guidelines with the contribution of
new studies that will provide more definitive evidence.
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OZET

Amag: D vitamini hiperlipidemi, kardiyovaskiler hastalik riski ve glikoz/instlin metabolizmasinda 6nemli bir rol oynar. Bu calismanin amaci; tip
1 diyabetes mellituslu cocuklarin metabolik profilleri, aterojenik indeks ve kardiyovaskiler hastalik riski ile serum vitamin D diizeyleri arasindaki
iliskiyi arastirmaktir.

Gerecler ve Yontem: Calismaya 307 tip 1 diyabetes mellituslu hasta dahil edildi. Antropometrik ve klinik 6l¢ctimler, biyokimyasal parametreler,
aterojenik plazma indeksi (AIP) degerleri ve serum vitamin D diizeyleri degerlendirildi.

Bulgular: Calismayayasortalamasi 11.5£3.87 olan, 152'si (%49.5) kiz, 155'i (%50.5) erkek olmak tizere 307 diyabet hastasi dahil edildi. Hastalarimizin
biyik cogunlugunda Vitamin D eksikligi (%77.5; (n=193)) tespit edildi. Vitamin D duzeyi distk hastalarin glinlik ortalama instlin dozu 0.91+0.31
U/kg/giin; ortalama hemoglobin A1C (HbA1C) seviyesi %11.77; vitamin D diizeyi normal olanlarda ise ortalama insilin dozu 0.94+0.28 U/kg/gtin;
HbA1C seviyesi %12.19 olarak bulundu (p> 0.05). Kizlarda ortalama aterojenik plazma indeksi diizeyi 0.28+0.33 iken; erkeklerde 0.25+0.31 idi (p >
0.05). Vitamin D eksikligi olan vakalarin aterojenik plazma indeksi ortalamasi 0.29+0.31 iken, vitamin D eksikligi olmayanlarda aterojenik plazma
indeksi ortalamasi ise 0.13+0.28 olarak bulundu (p< 0.001).

Sonug: Aterojenik plazma indeksi; vitamin D eksikligi olan hastalarda daha yuksek bulunmustur. Calisma sonucunda elde edilen verilere gore;
Vitamin D dusukligu ve aterojenik plazma indeksi ylksekligi kardiyovaskuler komplikasyonlari 6ngormede 6nemli belirteclerdir. Tip 1 diyabetes
mellituslu cocuklarda bu parametrelerin yakin takibinin uzun dénem morbiditeyi 6nlemede yol gosterici olacagi dusuntlmektedir.

Anahtar Kelimeler: Tip 1 Diabetes Mellitus, Aterojenik indeks, D Vitamini

ABSTRACT

Objective: Vitamin D play an important role in hyperlipidemia, cardiovascular disease risk, and glucose/insulin metabolism. The aim of this study
is; To investigate the relationship between serum vitamin D levels and metabolic profiles of children with

type 1 diabetes mellitus (T1DM), atherogenic index, and cardiovascular disease risk.

Materials and Methods: Anthropometric and clinical measurements, biochemical parameters, atherogenic plasma index (AIP) values and serum
vitamin D levels were evaluated.

Results: The study included 307 diabetic patients, 152 (49.5%) females and 155 (50.5%) males, with a mean age of 11.5+3.87. Vitamin D deficiency
(77.5%; (n=193)) was detected in the majority of our patients. The mean daily insulin dose of patients with low vitamin D levels was 0.91+0.31
U/kg/day; mean hemoglobin A1C (HbA1C) level 11.77%; in those with normal vitamin D levels, the mean insulin dose is 0.94+0.28 U/kg/day; the
HbA1C level was found to be 12.19% (p>0.05). While the mean atherogenic plasma index level in females was 0.28+0.33; it was 0.25+0.31 in males
(p>0.05). While the mean atherogenic plasma index of cases with vitamin D deficiency was 0.29+0.31, the mean of atherogenic plasma index in
those without vitamin D deficiency was found to be 0.13+£0.28 (p<0.001).

Conclusion: Atherogenic plasma index was higher in patients with vitamin D deficiency. According to the data obtained as a result of the
study; low vitamin D and high atherogenic plasma index levels are important predictors of cardiovascular complications. It is thought that close
monitoring of these parameters will be a guide in preventing long-term morbidity in children with type 1 diabetes mellitus.
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INTRODUCTION

Type 1 Diabetes Mellitus (T1DM) is one of the most common
chronic diseases of childhood and is caused by partial or
absolute insulin deficiency due to the destruction of the beta
cells of the pancreas (1). 1t has been reported in epidemiological
studies that there is a high prevalence of vitamin D deficiency
in children and adolescents with TIDM and a relationship
between both (2). Studies have shown that 25(0OH)D levels of
T1DM patients are lower than the control groups, and vitamin
D supplementation in early infancy reduces the risk of T1DM by
approximately 30% (3). Vitamin D has anti-inflammatory and
immunomodulatory effects that may affect the autoimmune
pathology of T1DM (4). Epidemiological studies suggest
an inverse relationship between circulating 25(OH)D levels
and coronary vascular disease risk biomarkers, including the
atherogenic lipid profile (5). It has been suggested that Vitamin
D has both direct and indirect effects in changing lipid profile
by increasing lipoprotein lipase activity in adipose tissue and
decreasing serum levels of triglycerides (TG) (6).

MATERIALS AND METHODS

A total of 307 T1DM patients who were followed up in the
pediatric endocrinology outpatient clinic, 249 and 58 who
were not checked for vitamin D levels were retrospectively
included in the study. While 193 of the patients had vitamin
D deficiency, this level was found to be normal in 56 patients.
Vitamin D levels were considered deficient in those below 20
ng/mL (7). Inclusion criteria were determined as being in the
0-18 age range and having a diagnosis of insulin-dependent
diabetes mellitus. Non-insulin dependent diabetes mellitus
patients, history of drug use that impairs vitamin D metabolism
and those with disease were determined as exclusion criteria.

The body weights of the children and adolescents included
in the study were measured in kilograms (kg) by using a NAN
brand mechanical weighing device and their height was
measured with a standard type stable Holtain Limited height
measuring device (sensitive to 1 millimeter) and recorded in
centimeters (cm). Measurements were made in-room clothes,
onan empty stomach, and standing. Body mass index (BMI) was
calculated using the formula (Bodyweight (kg)/height (m2)).
Body weights, heights, and body mass indices were evaluated
with the Standard Deviation Score (SDS). SDSs were calculated
using an appropriate computer program prepared according
to age and gender (8). Patients with BMI-SDS>+2 are obese,
those between +1.5, +1.99 are overweight; those between -2,
+1.5 are normal weight; those with <-2 were considered to be
underweight (9).

Tanner staging was used for puberty classification (10,11).
Patients with Tanner stage 2 and above were evaluated as
pubertal, and those with stage 1 were evaluated as prepubertal
(12). After resting all patients for 10 minutes, blood pressure
was measured with a mercury sphygmomanometer in a sitting
position using a cuff suitable for their age. The value at which
the first Korotkoff sound was heard was recorded as systolic
blood pressure, and the value at which the sound disappeared
was recorded as diastolic blood pressure. Systolic and diastolic
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blood pressure limits were analyzed from tables determined
according to height percentile and age. Those with a blood
pressure level above the 95th percentile were considered
hypertensive (13).

HbA1C, lipid profile (Total cholesterol, TG, low-density
lipoprotein (LDL), high-density lipoprotein (HDL)), and vitamin
D levels were recorded at the first admission and follow-up
of patients with type 1 diabetes mellitus. Each patient gave
examinations in the morning, after 8-12 hours of fasting, in the
form of venous blood samples. Biochemical parameters were
determined by routine methods using the Abbot Architect
€ 8000 brand device. A Siemens Centaur device was used to
measure the 250HD level.

The Atherogenic Index (AIP) was calculated as log (TG/
HDL-C).Those with AlP ratios of 0.11 and below were considered
at low risk; those >0.11 and <0.21 at medium risk and AIP >0.21
at high risk (14). The study was conducted retrospectively. So
there was no need for patient informed consent form. The
study was conducted as a medical specialization thesis. Ethics
committee approval was received.

Statistical Analysis

The data obtained in this study were evaluated with the
SPPS 25 program. The Chi-square test was used for comparing
the differences between categorical variables. In cases
where independent numerical variables were not normally
distributed, the Mann-Whitney U test was used. In statistical
analysis, the significance level was taken into account as <0.05
(p-value).

Approval of research protocols by institutional committee
was taken with the number 2020/2549.

RESULTS

In our study, there were 307 diabetic patients, 152 (49.5%)
females and 155 (50.5%) males, whose ages ranged from 2.1 to
18 (Mean = 11.5243.87). Examining the distribution of diabetic
patients by puberty, 114 (37.1%) patients were prepubertal
and 193 (62.9%) patients were pubertal. The mean doses of
insulin usage of our patients were calculated as 0.90+0.30 U/
kg/g. HbA1C levels in the first year of diagnosis (11.9%) were
found to be significantly higher than the third (10%) and fifth
years (10.2%) (respectively; t(225)=9.56, p<0.001;150)=5.74,
p<0.001). There was no significant difference between the
HbA1C levels in the third and fifth years (p>0.05).

When the BMI of the cases with and without vitamin D
deficiency was examined, the mean BMI of the cases with
vitamin D deficiency was 19.50+5.74 kg/m?, while the cases
without vitamin D deficiency were calculated as 18.57+8.12
kg/m?>. It was observed that there was no significant difference
between the means of the groups (p>0.05). In our study, while
77.5% (n=193) of the patients whose vitamin D level was
checked had vitamin D deficiency, this level was normal in
22.5% (n=56). In patients with low vitamin D levels, the mean
insulin dose was 0.91+0.31 U/kg/day, and the mean HbA1C
level was 11.7%; In normal cases, it was 0.94+0.28 U/kg/day,
and the mean HbA1C level was 12.1%. When the insulin use
dose and the mean HbA1C value are compared in cases with
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low and normal vitamin D levels, it is seen that there is no
significant difference (p>0.05).

When the AIP levels of the patients were classified according
to puberty and gender, a significant difference was found in
AIP levels in the prepubertal and pubertal groups (x*(2)=10.34,
p<0.01). While the mean AIP value of prepubertal patients is
0.18+0.33, it is 0.31£0.30 in pubertal patients. On the contrary,
there is no significant difference in the AIP levels of males
and females (p>0.05). While the mean AIP value in females is
0.28+0.33, the mean AIP value in males is 0.25+0.31. Table 1can
be examined for detailed information. The results obtained
when comparing the HbA1C value of the patients with high
atherogenic index in the first year and those of the patients
with normal and low AIP show that there is a significant
difference (F(2,250)=3.87, p<0.05). It is observed that the mean
HbA1C value of the patients with low AIP levels in the first year
is significantly lower than that of the patients with high AIP
levels. Table 2 can be examined for detailed information. When
the mean AIP values of the cases with and without
vitamin D deficiency were examined, the mean AIP of the

cases with vitamin D deficiency was 0.29+0.31, while this rate
was calculated as 0.13£0.28 in those with normal vitamin D
deficiency. The results obtained show that there is a significant
difference between the two groups (p<0.001).

When the mean systolic and diastolic blood pressure of the
cases with and without Vitamin D deficiency were examined,
the mean systolic-diastolic blood pressure of the vitamin D
deficient cases was 103.94+11.24/65.31+8.91 mmHg; in cases
without vitamin D deficiency, mean systolic-diastolic blood
pressure was calculated as 104.11+10.62/64.64+9.53 mmHg.
The results show that there is no significant difference in the
mean systolic and diastolic blood pressure of the cases with
and without vitamin D deficiency (p>0.05).

When the mean of TG, cholesterol, HDL, and LDL values of
the cases with and without vitamin D deficiency was examined,
it was observed that the TG levels of the cases with vitamin D
deficiency were significantly higher (t(236)=-4.09, p<0.001).
However, there was no significant difference between the
groups in terms of cholesterol, HDL, and LDL means
(p>0.05). Table 3 can be examined for detailed information.

Table 1. Classification of Atherogenic Index Levels of Patients According to Puberty and Gender

Atherogenic Index Level

Low Medium High Total

Prepubertal n 43 15 38 96
% 44.8 15.6 39.6

Pubertal n 47 37 98 182
% 25.8 20.3 53.8

Total n 90 52 136 278
% 32.4 18.7 48.9

Female n 42 27 64 133
% 31.6 20.3 48.1

Male n 48 25 72 145
% 33.1 17.2 49.7

Total n 90 52 136 278
% 32.4 18.7 48.9

Table 2. First-Year HbA1C Values of Cases with High Atherogenic Index, Medium and Low Risk

95% Confidence Interval

Level Mean S n Lowest Highest

Low 11.34 2.81 82 10.72 11.95

Medium 11.94 3.18 47 11.13 12.76

High 12.46 2.73 124 11.96 12.96

Total 12.00 2.88 253 - -

Table 3. TG, Cholesterol HDL and LDL Values of Cases with and without Vitamin D Deficiency

Vitamin D Level Variables n Lowest Value Highest Value Mean S

Low TG(mmol/L) 185 1.27 54 6.66 5.18
Cholesterol(mmol/L) 185 4.94 20.2 9.41 2.37
HDL(mmol/L) 183 0.85 5.98 2.95 0.75
LDL(mmol/L) 183 0.99 11.7 5 1.82

Normal TG(mmol/L) 53 1.55 12.4 4.55 2.27
Cholesterol(mmol/L) 53 5.66 14.11 9.1 1.95
HDL(mmol/L) 52 1.41 7.33 3.16 0.91
LDL(mmol/L) 52 1.78 8.25 5 1.5
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DISCUSSION

It has been suggested that vitamin D has both direct
and indirect effects in changing lipid profile by increasing
lipoprotein lipase activity in adipose tissue and decreasing
serum levels of TG (6). There is no study in the literature on the
evaluation of vitamin D levels of pediatric patients with TIDM
diagnosis by atherogenic index. In our study, the mean AIP
of cases with vitamin D deficiency was 0.29+0.31, while the
mean AIP of those without vitamin D deficiency was found
to be 0.13%£0.28 (p<0.001). The fact that the mean value of
AIP is above 0.21 in TIDM patients with vitamin D deficiency
is an indication that vitamin D deficiency poses a high risk for
cardiovascular diseases in these patients

The age at which T1DM occurs in childhood has a bimodal
distribution, with a peak at four to six years of age and a
second in early adolescence (ages 10 to 14) (15). In the study
conducted by Al-Shaikh et al in Saudi Arabia in 2016, the mean
age of the patients was 13.9+£3.8 years (13.86+3.88 for males
and 14.06+3.86 for females) (16). In our study, the mean age of
the patients was found to be 11.52+3.87 (11.74 for males and
11.3 for females). In a study conducted in Egypt by Hafez et al
in 2019, 48% of the patients were found prepubertal and 52%
pubertal (17). In our study, it is seen that 37.1% patients were
prepubertal and 62.9% were pubertal, and it contains similar
findings with the studies in the literature.

Treatment of type 1 diabetes mellitus requires lifelong
administration of exogenous insulin (18). According to ISPAD;
At the onset of TIDM, typically 0.5-0.75 U/kg/day total insulin
doses are selected, and then these doses are adjusted daily
to reach the target glycemia (19). In our study, the mean daily
insulin dose of the patients was found to be 0.90+0.30 U/kg/
day.Hemoglobin A1Creflects the mean blood sugar level of 2-3
months and is used to predict the risk of developing diabetes
complications. Although there are different approaches
regarding the HbA1C level of TIDM patients in the pediatric
population in the literature, the mean value is expected to be
below 7.5% (20). In our study, it was found that the HbA1C level
in the first year of diagnosis was 11.90%.

In a study conducted in Egypt by Hafez et al in 2017, the
insulin dose of TIDM patients with vitamin D deficiency was
1.2+0.38 U/kg/day; In those with normal levels of vitamin D;
0.99+0.16 U/kg/day was found. HbA1C levels were 9.38+1.99%
for patients with vitamin D deficiency; For those with normal
vitamin D levels, it was found to be 8.56+0.49% (21). In our
study, the mean daily insulin dose of patients with low vitamin
D levels was 0.91+0.31 U/kg/day; The HbA1C level was found
to be 11.77%. In patients with normal vitamin D levels, the
mean insulin dose was 0.94+0.28 U/kg/day; The HbA1C level
was found to be 12.19%. In the studies in the literature, no
significant difference was found in the insulin use dose and
HbA1C level in patients with vitamin D deficiency and normal.
We think that this is since the vitamin D level of our patients
was not regularly checked at the time of diagnosis and during
the period when the HbA1C level was checked.

In a study conducted in Saudi Arabia in 2016 by Al-Shaikh et
al.the mean systolic-diastolic blood pressure measurement was
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113.2+£11.2/67.8£9.0 mmHg in those with insufficient vitamin
D,and 111.9+£12.8/67.9+8.5 mmHg in those with normal levels.
Again in this study, the BMI of those with vitamin D deficiency
was 21.6+4.5 kg/m?* the BMI of normal ones was found to
be 20.1+3.9 kg/m? (16). In our study, the mean systolic blood
pressure of cases with vitamin D deficiency was 103.94+11.24
mmHg; the mean diastolic blood pressure was calculated as
65.31+8.91 mmHg. Besides, the mean systolic blood pressure of
cases without vitamin D deficiency was 104.11+10.62 mmHg;
Mean diastolic blood pressure was found to be 64.64+9.53
mmHg, and no significant difference was found in those with
deficient and normal vitamin D levels (p>0.05). While the mean
BMI of our patients with vitamin D deficiency was 19.50+5.74
kg/m?,the mean BMI of cases without vitamin D deficiency was
calculated as 18.57+8.12 kg/m?>. It was observed that there was
no significant difference between the means of both groups
(p>0.05). Our study contains findings similar to the literature.

In a study conducted by Sapunar et al in 2018 with 208
children in Chile, the AIP value in males was 0.25+0.31;
0.26+0.23 in females; it was found to be 0.25+0.30 in
prepubertal children and 0.26+0.21 in pubertal children (22).
In a study conducted by Nogay on 400 children in our country
in 2017, the AIP value in females in pubertal patients was
—0.15+0.22; It was found to be —0.15£0.25 in males. AIP rate in
females in prepubertal patients was —0.04+0.20; It was found
to be —0.24+0.31 in males (23). In the results obtained from
our study, while the mean AIP value in females was 0.28+0.33;
the mean AIP value in males is 0.25+0.31. However, the mean
AIP value in prepubertal cases was found to be 0.18+0.33,
while it was 0.31+£0.30 in pubertal patients. In the studies in
the literature, we think that there is a difference in the mean
of AIP since the cases are not diagnosed with T1DM. Again, we
believe that this difference between pubertal and prepubertal
cases is due to the malnutrition in patients and the increase in
blood glucose regulation during adolescence.

In a study conducted by Zabeen et al (2018) in Bangladesh,
65% of 576 TIDM patients have dyslipidemia. It was found
that 50% of the patients had a high TG level, 66% had a high
LDL level, and 48% had a low HDL level. A higher mean HbA1C
(9.8%[8.4-11.8] versus 7.9%[9.3-10.5]) was found in patients
with dyslipidemia compared to those without (24). In our
study, in the comparison of the relationship between AIP and
HbA1C levels, the mean HbA1C level in the first year of patients
with high AIP values was 12.4%; those with low risk were
found to be 11.34%. No study was found in the literature on
the comparison of the relationship between AIP and HbA1Cin
T1DM patients; It was also found in our study that dyslipidemia
affects the increase of HbA1C.

In conclusion Blood sugar regulation must be ensured in
patients with type 1 diabetes mellitus and optimal vitamin D
support should be given importance in patients with diabetes
mellitus.
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Efficacy of Bevacizumab-Based Terapy in Patient With
Metastatic or Recurrent Cervical Cancer: Real Life Data

Metastatik veya Nuks Serviks Kanserli Hastalarda Bevacizumab Bazli Tedavinin
Etkinligi: Gercek yasam Verisi
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OZET

Amacg: Bu calismanin amaci metastatik serviks kanseri (SK) tanisi konulan hastalarda bevacizumab (BEV) bazli tedavilerin glivenligini ve etkinligini,
gercek yasam verileri baz alinarak degerlendirmektir.

Geregler ve Yontem: Bu calisma, retrospektif gozlemsel bir analiz icermektedir. Calismaya Ocak 2012-Aralik 2022 tarihleri arasinda Tibbi Onkoloji
boliminde BEV tedavisi alan metastatik SK tanili hastalar dahil edilmistir.

Bulgular: Bu calismaya ortalama yasi 51 (medyan: 21-78) ve tedavi sonrasi ortalama takip stresi 16,6 ay olan 40 hasta dahil edildi. Yaygin
metastatik bolgeler arasinda %72,5 (n=29) lenf nodu, %55 (n=22) periton, %35 (n=14) akciger, %22,5 (n=9) karaciger ve %15 (n=6) kemik yer
almaktadir. Tedavi yanitlarina iliskin olarak hastalarin %12,5'inde (n = 5) tam yanit, %45'inde (n = 18) kismi yanit, %17,5'inde (n = 7) stabil yanit,
%25'inde ise (n = 10) progresyon saptandi. Medyan progresyonsuz sagkalim 8,5 ay (%(95% Cl: 6.838 - 10.295) ve genel sagkalim ise 16,3 ay (95%
Cl: 11.305 - 21.362) olarak bulundu. Kemik metastazi varligi (p=0,024) ve obezite (p=0,020) sagkalim sonuclarini etkileyen istatistiksel olarak
anlaml faktorlerdir. Yas, patoloji alt gruplari, metastatik bolge sayisi, tumor gradi, baslangi¢ evresi, tedavi 6ncesi cerrahi ve radyoterapi, ve BEV
ile eszamanli uygulanan sitotoksik ajan turl gibi ¢esitli faktorlere bagli olarak genel sagkalim sonuclarinda istatistiksel olarak anlamli bir fark
bulunmadi (p > 0.05).

Sonug¢: Metastatik SK tanili hastalarin prognozu koétudir. BEV'in kemoterapi ajanlariyla kombinasyonlari bu hasta grubunun tedavisinde etkili ve
guvenlidir.

Anahtar Kelimeler: Serviks kanseri, bevacizumab, kemoterapi

ABSTRACT

Aim: This study’s goal is to evaluate the safety and efficacy of bevacizumab (BEV)-based therapies in patients with metastatic cervical cancer (CC)
using real-life data.

Materials and Methods: This study constitutes a retrospective observational analysis. Patients diagnosed with metastatic CC who received BEV
treatment in the Medical Oncology department between January 2012 and December 2022 were included in the study.

Results: This study encompassed 40 patients, with a median age of 51 years (range: 21-78), and a median follow-up duration post-treatment
of 16.6 months. Predominant metastatic sites included the lymph nodes 72.5% (n=29), peritoneum 55% ( n=22), lungs 35% (n=14), liver 22.5%
(n=9) and bones 15%( n=6). Regarding treatment responses, 12.5% (n = 5) of patients achieved complete response , 45% (n = 18) achieved partial
response, 17.5% (n = 7) had stable disaese, and 25% (n = 10) experienced disease progression. The median progression-free survival was found
8.5 months (95% Cl: 6.838 - 10.295), and the median overall survival was 16.3 months (95% Cl: 11.305 - 21.362). The presence of bone metastasis
(p=0.024) and obesity (p=0.020) are statistically significant factors affecting survival outcomes. There were no statistically significant differences
in survival outcomes due to several factors, including age, pathology classification, number of metastatic sites, tumor grade, initial staging,
previous surgeries and radiotherapy before starting therapy, and the type of cytotoxic agents administered with BEV (p > 0.05).

Conclusions: Metastatic CC has a challenging prognosis. Combinations of BEV with chemotherapy agents are effective and safe in the treatment
of this patient group.

Keywords: Cervical cancer, bevacizumab, chemotherapy
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INTRODUCTION

Cervical cancer (CC) is the fourth most common malignancy
among women worldwide after breast, colorectal and lung
cancers, with 600,000 new cases and 340,000 deaths annually
(1). While the incidence of CC has considerably diminished
in developed countries due to cytologic screening and HPV
vaccination campaigns, it still remains the predominant
gynecological malignancy (2). In the management of primary
CC, therapeutic approaches encompass surgical interventions
for early-stage disease and the utilization of concurrent
cisplatin chemotherapy (ChT) combined with pelvic radiation
therapy for locally advanced lesions (3). Additionally, even
the progress in the prevention and detection of CC is huge,
individuals identified with advanced or recurrent stages
experience unfavorable prognoses. In the United States, the
5-year survival rate for CC diagnosed at the locally advanced
stage is 57%. Yet, for those categorized as stage IV, the rate
diminishes to 16% or lower, and for recurrent cases, it dips
below 5% (4). In the past, the standard treatment involved
cisplatin as a monotherapy, followed by the adoption of a
platin and paclitaxel combination (5).

Bevacizumab (BEV), a synthetic antibody against vascular

endothelial growth factor, impedes tumor development
by suppressing angiogenesis (6). Due to randomized trials,
incorporating BEV into ChT regimens has demonstrated
favorable results in terms of response rates and overall
survival (OS) outcomes (7). Based on these outcomes, current
recommendations endorse this regimen as the standard
therapeutic approach for metastatic CC (8). Despite these
accomplishments, there remains a necessity for innovative
therapies to address metastatic CC in both initial and
subsequent treatment lines (9).
Randomized prospective trials are essential to ascertain
a drug's efficacy and safety. However, since these studies
frequently encompass selected patient groups, variations
from real-world results are possible. In our research, we aimed
to retrospectively assess the safety and efficacy of combining
BEV with ChT in patients with metastatic CC, mirroring real-life
clinical practices.

MATERIALS AND METHODS

The study was carried out with the permission of the
Istanbul University, Istanbul Faculty of Medicine Scientific
Research Evaluation and Ethics Committee (Date:13.10.2022,
Decision No: 2022/1651). It was conducted in strict adherence
to the principles outlined in the Declaration of Helsinki and
in accordance with the recommended guidelines for good
clinical practice. Retrospective analysis was performed on
patients who were hospitalized between January 2012 and
December 2022. Individuals diagnosed with metastatic CCand
subjected to ChT protocols incorporating BEV were included
for this study. All patients received BEV at a dose of 15 mg/kg
every three weeks until disease progression, severe toxicity
and adequate treatment duration. Patients with insufficient
data for statistical evaluation were omitted from the study.
Comprehensive demographic and clinical information,
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encompassing age at diagnosis, familial history, stage,
histological findings, perioperative interventions, the count of
BEV cycles administered, specific ChT protocols, radiotherapy
regimens, surgical procedures, and associated toxicities, were
conducted from the medical database. This information was
meticulously documented and organized for subsequent
analysis.

Clinical and radiological evaluations were performed
at approximately two-three month intervals to determine
the effectiveness of the treatment. Utilizing the Response
Evaluation Criteria in Solid Tumors guidelines as a reference,
treatment outcomes were segmented into four categories:
complete response (CR), partial response (PR), stable disease
(SD), and progressive disease. Using this classification, we
determined the optimal response exhibited by patients
according to the set criteria. The overall response rate (ORR)
was derived from the combined instances of CR and PR.
Concurrently, the disease control rate (DCR) was ascertained
by encompassing cases categorized as CR, PR, and SD.
Progression-free survival (PFS) was determined as the time
from initiation of BEV treatment to progression.The time from
beginning BEV to death from any cause was defined as OS. An
univariate analysis was executed to examine the influence of
clinicopathological factors on OS. A multivariate analysis was
conducted, incorporating both the notable factors identified
in the univariate analysis of this study and those recognized
as significant in the current literature. To ensure precise and
trustworthy data, patient statuses were verified by cross-
referencing with the Ministry of Health's death registration
system.

Survival curves were generated employing the Kaplan-
Meier methodology. The log-rank test was utilized to conduct
univariate analysis. The Cox regression model was employed
for multivariate analysis to determine the independentimpacts
of different variables on the desired outcomes. Statistical
evaluations were performed utilizing SPSS version 25 (IBM
Corp., Armonk, NY, USA).

RESULTS

The current study included 40 patients diagnosed with
metastatic CC. The median age of the patients was 51 years
(range, 21-78 years). Based on pathological features, 82.5%
(n = 33) of the patients were diagnosed with squamous
carcinoma, 10% (n = 4) exhibited adenocarcinoma, 5% (n =
2) clear cell carcinoma, and 2.5% (n = 1) presented with the
adenosquamous subtype. The predominant sites of metastatic
spread included the lymph nodes at 72.5% (n=29), peritoneum
at 55% (n=22), lungs at 35% (n=14), liver at 22.5% (n=9), bones
at 15% (n=6) and brain at 2.5% (Table 1). Prior to receiving BEV
treatment, 75% (n = 30) underwent definitive radiotherapy,
while 45% (n=18) had surgical interventions. Among the
participants, 17.5% (n=7) underwent perioperative ChT.
Additionally, approximately 32.5% of the patients, equivalent
to 13 individuals, had received palliative ChT before initiating
BEV. After BEV treatment, 22.5% (n = 9) of patients received
palliative ChT.
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Table 1. Clinical and pathological features of the patients.

Characteristics n (%)
Age at diagnosis <50 years 17 (42.5)
=50 years 23 (57.5)
Pathologic subtypes Squamous 33 (82.5)
Adenocancer 4(10)
Clear cell 2 (5)
Adenosquamous 1(2.5)
Grade status Grade 1-2 30 (75)
Grade 3 10 (25)
BMI (kg/m?) <19 1(2.5)
19-25 11 (27.5)
25-30 17 (42.5)
>30 11 (27.5)
Stage at diagnosis Stage 1 6 (15.0)
Stage 2 14 (35.0)
Stage 3 10 (25.0)
Stage 4 10 (25.0)
Sites of metastasis Liver 9 (22.5)
Periton 22 (55.0)
Lungs 14 (35.0)
Bone 6 (15.0)
Brain 1(2.5)
Lymphadenopathy 29 (72.5)
Others 9 (22.5)
The number of metastatic sites < 2 sites 19 (47.5)
> 2 sites 21 (52.5)
Surgeries prior to bevacizumab Yes 18 (45.0)
No 22(55)
Radioterapy before bevacizumab based terapy No 8 (20)
Definitive 30 (75)
Palliative 2 (5)
Perioperative chemoterapy before bevacizumab based terapy No 33 (82.5)
Yes 7 (17.5)
Chemotherapy regimens used in combination with bevacizumab Paclitaxel + Carboplatin 17 (42.5)
Cisplatin + Paclitaxel 15 (37.5)
Gemcitabine +Carboplatin 2 (5.0)
Gemcitabine + Cisplatin 1(2.5)
Weekly Paclitaxel 3 (7.5)
Others 2 (5.0)
Palliative chemotherapy before Bevacizumab No 27 (67.5)
Yes 13 (32.5)
After bevacizumab treatment Chemotherapy 9 (22.5)
Other (HT, Surgery, RT) 3 (7.5)

Table 2. Responses to bevacizumab-based treatment

in metastatic or recurrent cervical cancer. Table 3. Grade >2 side effects of bevacizumab-based

Total n=40 therapy

n (%) Variables n =40
Response ratios n (%)
Complete response 5(12.5) Hypertension 7(17.5)
Partial response 18 (45) Proteinuria 1(2.5)
Stable disease 7 (17.5) Fistula 2(5)
Progression 10 (25.0) Thromboembolic events/hemorrhage 4(10)
Objective response ratio 23 (57.5) Febrile neutropenia 2 (5)
Disease control ratio 30 (75) Congestive heart failure 0

0 [SINEU
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Table 4. Univariate analysis for survival analysis

Total Ex Survivors Survival rate (%) P-value
N N N (24 months)

Age at diagnosis <50 17 12 5 29 0.409
>50 23 18 5 22

Obesite Non-obese 12 9 3 25 0,009**
Obese 28 21 7 25

Radioterapy before bevacizumab based terapy No 8 6 2 25 0,156
Definitive 30 22 8 27
Palliative 2 2 0 0

Pathologic subtype Squamose 33 24 9 27 0.080
Others 7 6 1 14

Grade status Grade 1-2 33 24 9 27 0.724
Grade 3 7 6 1 14

Primary surgery before bevacizumab No 22 18 4 18 0.910
Yes 18 12 6 33

Palliative chemotherapy before bevacizumab No 27 19 8 30 0.139
Yes 13 11 2 15

Liver No 31 23 8 26 0,908
Yes 9 7 2 22

Peritoneum metastasis No 18 11 7 39 0.375
Yes 22 19 3 14

Lung metastasis No 26 18 8 31 0.427
Yes 14 12 2 14

Bone metastasis No 34 25 9 27 0,009%**
Yes 6 5 1 17

Brain metastasis No 39 29 10 25 0,006**
Yes 1 1 0 0

Number of metastatic sites < 2 Sites 13 11 2 15 0.076
> 2 Sites 18 12 6 33

Chemotherapy regimens used in combination

with bevacizumab Paclitaxel +
Carboplatin 17 13 4 24 0,732
Paclitaxel +
Cisplatin 15 11 4 27
Others 8 6 2 25
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Table 5. Multivariate Cox Regression Analysis for Overall Survival

P-value HR 95% ClI

Lower Upper
Age (<50years vs. = 50) 0,611 1,224 0,561 2,672
Obesite
(non-obese vs. obes) 0,020* 2,758 1,175 6,475
Grade
(1-2 vs.3) 0,879 0,934 0,387 2,254
Number of metastatic sites (< 2 sites vs. > 2 sites) 0,451 1,392 0,589 3,289
Bone metastasis
(yes vs. no) 0,024* 3,494 1,179 10,354
Brain metastasis
(yes vs. no) 0,401 2,815 0,252 31,446

Multivariate analysis model p-value *p<0,05

The median number of ChT cycles administered in

conjunction with BEV was 6 (range, 1-30 cycles). Patients, on
average, received 8 cycles of BEV, with the range spanning
from 1 to 30 cycles. Regarding the ChT regimens used with BEV,
the most prevalent ones included paclitaxel plus carboplatin,
used in 42.5% (n = 17) of patients, and cisplatin plus paclitaxel,
employed in 37.5% (n = 15). In terms of treatment outcomes,
12.5% (n = 5) of patients accomplished a CR, 45% (n = 18)
achieved a PR, 17.5% (n = 7) maintained SD, while 25% (n =
10) faced disease progression. The ORR stood at 57.5% (n
= 23), and the DCR was 75% (n = 30), as depicted in Table 2.
When it comes to main side effects, roughly 17.5% (n = 7) of
patients exhibited hypertension categorized as grade >2.
Additionally, proteinuria of grade =3 was observed in 2.5%
(n = 1) of patients, while gastrointestinal fistula occurred in
5% (n = 2) (Table 3). The cessation of BEV treatment occurred
due to disease progression in 72.5% (n = 29) of patients,
adverse effects in 7.5% (n = 3), and completion of an adequate
treatment duration in 7.5% (n = 3).
Following treatment with BEV, the median follow-up duration
was 16.6 months. The median PFS accounted for 8.5 months
(95% Cl: 6.838 - 10.295), as illustrated in Figure 1, whereas
the median OS was 16.3 months (95% ClI: 11.305 - 21.362)
(Figure 2). The existence of bone metastases emerged as a
statistically significant factor associated with lower survival
rates (95% Cl: 1,179 - 10,354) (p=0.024; p<0.05). Moreover,
there were no statistically noteworthy differences in survival
outcomes related to various factors, including age, pathology
classification, metastatic region count, tumor grade, initial
staging, prior chemotherapy surgeries and radiotherapy before
starting BEV, and the type of ChT administered alongside BEV
(p > 0.05) (Tables 4 and 5).

DISCUSSION

Despite the progress made in screening and diagnostic
techniques for CC, a considerable number of cases are
diagnosed each year, and a significant proportion of these cases
progress to advanced stages (10). For individuals diagnosed
with stage IVB disease or those experiencing recurrent disease
characterized by metastases across multiple sites particularly
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those that cannot be encompassed within a single radiation
field or metastatic disease that is not responsive to localized
treatments, the primary aim of treatment is palliative care.
In these advanced scenarios, long-term survival remains
a challenge. The introduction of novel targeted therapies,
particularly the incorporation of BEV with platinum-based ChT,
has led to enhanced OS rates as evidenced by randomized
studies involving patients with metastatic CC (11).

In the GOG 240 study, 452 women with metastatic or
recurrent cervical carcinoma were randomly assigned to
either receive ChT alone or in combination with BEV. The trial
demonstrated an enhancement in OS by 3.7 months, with
figures of 17 months for those on BEV versus 13.3 months
without, regardless of the specific ChT regimen they were
receiving concurrently. Additionally, patients administered
BEV exhibited superior ORR at 48%, compared to 36% (12).
Considering all the above-mentioned findings, this trial
advocates for the utilization of ChT in conjunction with BEV as
an initial treatment approach for metastatic CC.

In a retrospective investigation by Lee et al., utilizing real-
world data, the effectiveness of pairing BEV with platinum-
based doublet ChT in managing metastatic CC was examined.
The study encompassed 52 patients. Ultimately, the PFS and OS
stood at 9.8 months and 15.3 months, respectively. Regarding
response rates, the study revealed a CR rate of 15.4%, a PR
rate of 34.6%, and a stable response rate of 19.2%. The ORR
among these patients was 69% (13). In this real-world analysis,
we aimed to explore the effectiveness and safety of approach
mainly focused on using BEV for treating recurrent and
metastatic CC. According to our findings, PFS was determined
to be 8.5 months, OS was 16.3 months, and the ORR was 57.5%.
These results are similar to the results of the studies referenced
above.

In the research led by Matsumiya et al.,, the identification
of bone metastasis among patients with CC was consistently
linked with a diminished OS prognosis (14). Likewise, our study
identified bone metastases as a statistically notable factor
correlating with decreased OS rates.

In the study of Gross et al., it was observed that survival
rates increased in patients diagnosed with CC with a BMI =30.

[GNEU



Similarly, in our study, we determined that obese patients
had better OS. In our research, the administration of BEV
was generally well-received, with predominant grade 3-4
adverse effects encompassing hypertension, proteinuria,
thromboembolic incidents, and febrile neutropenia. Only a
minimal 7.5% (n = 3) of patients discontinued treatment due
to toxicity reasons. These observations align with findings
reported in earlier studies (15,16).

This study is subject to certain constraints. The retrospective
nature of the design introduced heterogeneity within the
patient group, leading to some missing data. Additionally,
being a single-center study poses a potential risk of selection
bias.

In summary, in real-world clinical settings, BEV-based
therapy for recurrent or metastatic CC demonstrates feasibility
and tolerability. Additionally, the presence of bone metastases
and obesity were found to be statistically significant factors for
a survival outcomes in this patient cohort.
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OZET

Amag: COVID-19 kiiresel capta salgina neden olmustur. infeksiyon kontrolii, tekrarlayan infeksiyonlarin énlenmesi ve asi ¢alismalarinda salgisal
bagisik yanitin aydinlatilmasi yol gostericidir.

Gereg ve Yontemler: Calismaya 18 yasindan buyiik, gebelik ve antikor cevabini etkileyen bagisiklik sistemi baskilanmis ek hastaligi olmayan,
SARS-CoV-2 PCR testi pozitif 100 hasta dahil edildi. Hastalardan 7, 15 ve 30.gtinlerle, 3. ve 6. aylarda kan numunesi alinarak notralizan IgM ve
IgG antikor diizeyleri hem pozitif veya negatif olarak hem de kantitatif olarak kaydedildi.

Bulgular: Olgularin nétralizan IgM ve IgG antikorlari sirasiyla 3. ayda % 65 ve % 94; 6. ayda % 35 ve %100 pozitif olarak bulundu. Halsizlik,
okstiriik, nefes darligi, ishal semptomlari olan hastalarda, gogis tomografisinde akcigerde tutulumu olanlarda antikor diizeyleri daha yiiksek
oranlarda bulundu. Lenfosit sayisi, C-Reaktif Protein, prokalsitonin dizeyleri ile antikor diizeyleri arasinda pozitif yonde korelasyon goruldii
Sonug: COVID-19 geciren hastalarda biylk oranda noétralizan antikorlarin olustugu ve 6 ay boyunca devamlilik gosterdigi tespit edildi. Bu
bulgular, SARS-CoV-2 infeksiyonuna karsi olusan immunolojik yanitin anlasiimasina katkida bulunmakta ve uzun vadeli bagisiklik ile asi
stratejileri Gzerinde etkileri olabilecegini gostermektedir.

Anahtar Kelimeler: Antikor diizeyi, COVID-19, Nétralizan antikor

ABSTRACT

Objective: The COVID-19 pandemic has affected the entire world. Understanding the humoral immune response is crucial for protection
against the disease, prevention of reinfections and guiding vaccine development.

Materials and Methods: A hundred patients who were over 18 years of age, did not have pregnancy or additional immunosuppressive
diseases and had a positive SARS-CoV-2 PCR test were included in the study. Blood samples were taken from the patients on the 7th day, 15th
day, in the 1st month, 3rd month and 6th month and COVID-19 IgM and IgG antibody levels were recorded both as positive or negative and
quantitatively.

Results: The COVID-19 IgM and IgG antibodies of the patients were found positive at the following rates: 65% and 94% in the 3rd month, and
35% and 100% in the 6th month, respectively. Higher antibody levels were observed in patients with symptoms such as fatigue, cough and
shortness of breath, those with lung involvement in chest tomography. Positive correlations were found between lymphocyte count, C-
reactive protein, procalcitonin levels and antibody levels.

Conclusion: Our findings indicated the presence of a significant level of neutralizing antibodies which persisted for 6 months in patients
who recovered from COVID-19. These results contribute to understanding the immunological response to COVID-19, and may have
implications for long-term immunity and vaccine strategies.

Keywords: Antibody level, COVID-19, Neutralizing antibody
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INTRODUCTION

The virus, which was first identified in December 2019 in
Wuhan, China, and could not be controlled and spread around
the world in a short time causing a pandemic and led to severe
acute respiratory syndrome, was called coronavirus-2 (SARS-
CoV-2) and the disease was called coronavirus disease 2019
(COVID-19) (1). SARS-CoV-2 infection can progress in a wide
spectrum, ranging from asymptomatic or upper respiratory
tract disease to severe pneumonia (2). The humoral immune
response is necessary and beneficial for the clearance of
cytopathic viruses and the establishment of the immune
memory required to prevent recurrent infections. After
infection, virus-specific IgM, IgG, IgA and neutralized 1gG
antibodies are detected (3). Although detection times in
circulation vary, approximately 5 days (3-6 days) for IgM and
IgA, and an average of 14 days (10-18 days) for IgG (4). It has
been found that IgM levels increase before IgG and decrease
within a month, while IgG levels increase later and persist for a
long time (5).

SARS-CoV-2 Spike (S) protein is the most basic
immunological target as it is responsible for the entry of the
virus into the host cell through the angiotensin-converting
enzyme 2 (ACE-2) receptor, its neutralizing antibody induction
capacity and its species-specific antigenic specificity. S protein
consists of two subunits called S1 and S2 respectively, which
are responsible for binding to the host cell receptor and fusion
of host cell membranes. It contains two important domains:
S1 N-terminal domain (S1-NTD) and S1 C-terminal domain
(S1-CTD). One or both of the ST domains potentially bind the
receptor and function as the receptor-binding domain (RBD).
Studies show that SARS-CoV-2-specific antibody-related
neutralization is predominantly associated with epitopes
within the S protein RBD of the virus (6).

It is essential to explain the secretory immune response
well in protecting against COVID-19 infection, preventing
recurrent infections and in vaccine applications. In our study,
in addition to the dynamics of the humoral immune response
against infection; It was aimed to investigate whether there
is a significant relationship between these dynamics and the
epidemiological characteristics of the patients and clinical and
laboratory findings.

MATERIALS AND METHODS

The study was carried out with the approval of Necmettin
Erbakan University Non-drug and medical device research
ethics committee, meeting number 120 dated December 18,
2020 and decision number 2020/2937. One hundred patients,
who were followed up in the COVID-19 clinic or admitted to
the outpatient clinic at Necmettin Erbakan University, and
volunteered, =18 years of age, did not have pregnancy or severe
immunocompromised comorbidities that would prevent
antibody formation, and whose SARS-CoV-2 Polymerase Chain
Reaction (SARS-CoV-2 PCR) test was positive, were included in
the study. Informed consent was obtained from the patients
before the study. When blood samples were taken from
the patients on the 7th, 15th day and in the 1st, 3rd and 6th
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months after PCR positivity, the plasma part was separated by
centrifugation and the samples were stored at (-80) degrees.
After the sample collection was completed in 9 months, SARS-
CoV-2IgMand IgG antibodies were investigated in the samples.
For the qualitative and quantitative determination of IgM and
IgG antibodies in serum and plasma, the Chemiluminescence
Microparticle Immunoassay (CMIA) method was used using
SARS-CoV-2 IgM and IgG Il Quant kits (ARCHITECT SYSTEM).
This method quantitatively detects IgG and IgM antibodies
against the RBD region of SARS-CoV-2. IgG >50 AU/mL is
positive, <50 AU/mL is negative. I|gM response is evaluated with
the threshold value of >1.0 S/C according to the index (S/C)
calculated with the help of the reaction relative light unit (RLU)
measured by the CMIA method. IgM >1 Index unit was reported
as positive and <1 Index unit was reported as negative. It was
determined and reported that the positive percent agreement
(PPA) of the test was 95% and the confidence interval (Cl) was
95%, the negative percent agreement (NPA) was 99.55% and
the confidence interval (Cl) was 95%. The neutralizing IgG and
IgM results of the patients, measured on the 7th and 15th days,
and in the 1st, 3rd and 6th months, were recorded both as
positive or negative and quantitatively.

The patients age, gender, inpatient or outpatient follow-
up, and hospitalization days were recorded; their symptoms
were questioned. Ways of transmission were defined as
domestic transmission, workplace transmission, healthcare
setting and unknown groups. Physicians, technicians, nurses,
caregivers and medical secretaries who had close contact with
the patient were included in the healthcare worker group.
Hospital staff and non-hospital-related professional groups
such as kitchen staff and technical staff were included in
the non-healthcare group. Diabetes Mellitus, hypertension,
asthma, Chronic Obstructive Pulmonary Disease (COPD),
chronic renal failure and other comorbidities were questioned.
Influenza, conjugated pneumococcal and polysaccharide
pneumococcal vaccines of the cases were recorded. PCR
positivity days and COVID-19 vaccinations of the patients were
questioned and recorded in detail. According to the thorax
computed tomography (CT) results, the cases were recorded in
3 groups: those for whom CT was not performed, those whose
CT result was reported as normal, and those whose CT result
was reported as highly suspicious for COVID-19 pneumonia.
The patients' leukocyte, lymphocyte, neutrophil and platelet
counts and CRP, procalcitonin, D-dimer, fibrinogen, Aspartate
Aminotransferase (AST), Alanine Aminotransferase (ALT) and
ferritin levels at the time of admission were recorded.
Statistical analysis

The collected data were analyzed in computer environment.
Dataentryandstatisticalanalysiswere performedusingthe SPSS
for Windows version 18.0 (SPSS Inc. Chicago, IL, USA) package
program. The suitability of the data for normal distribution
was examined using visual (histogram and probability graphs)
and analytical methods (Kolmogrorov-Smirnov/Shapiro-Wilk
tests). In evaluating numerical data, arithmetic mean (Mean),
standard deviation (SD), median, minimum and maximum
(min-max) values were employed, and frequency distributions
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and percentages were used to summarize categorical data.
Chi-square (x2) test and Fisher Exact test were used to compare
categorical data. The relationship between non-normally
distributed numerical data and categorical data was evaluated
with the Man-Whitney U test. The Kruskal Wallis test was used to
evaluate three or more non-normally distributed groups with
numerical data. Posthoc Man-Whitney U test and Bonferroni
correction were performed for pairwise comparisons between
groups with significant Kruskal Wallis test results. Correlations
of non-normally distributed numerical variables were analyzed
with the Spearman correlation coefficient (r). In the evaluation
of Spearman Correlation Coefficients, between 0.05-0.30
was considered a low or insignificant relationship, between
0.30-0.40 a low-moderate relationship, between 0.40-0.60 a
moderate relationship, between 0.60-0.70 a good relationship,
between 0.70-0.75 a very good relationship, and between 0.75-
1.00. was considered a perfect relationship. Positive correlation
coefficients indicate that the variables increase or decrease
together, and negative correlation coefficients indicate that as
one variable increases, the other decreases, or vice versa (7).
p<0.05 were considered statistically significant.

RESULTS

The average age of 100 patients included in the study was
37.4£11.7 (19-68) and 51% were male. The average length
of stay for patients who were hospitalized and monitored
was 8.69+3.8 (2-15) days. The rates of patients receiving
influenza and conjugated pneumococcal vaccines in the same
year were found as 11% and 1%, respectively. None of the
patients had received polysaccharide pneumococcal vaccine.
10 of those vaccinated were healthcare workers. Thorax CT

imaging was performed in 29% of the patients. While normal
findings were detected in 41.4% of these patients, findings
compatible with highly suspicious COVID-19 were detected in
58.6%. 98 of the patients were symptomatic; while the most
common symptoms were muscle-joint pain, fever and fatigue;
hypertension, Diabetes Mellitus and COPD-asthma were the
most common comorbidities (Table 1). Laboratory findings of
patients included in the study with a diagnosis of COVID-19
revealed high levels of leukopenia, lymphopenia, AST and ALT
elevations, as well as other parameters. When the IgM and IgG
dynamics of the cases were investigated on the 7th, 15th, 30th
days and in the 3rd and 6th months, respectively, IgM was 96%
positive and IgG was 98% positive on the 15th day (Table 2).

In our study, in which antibody dynamics were followed for 6
months, IgM levels were close to the normal index unit value
(1.5 index unit) in the 6th month while IgG continued to remain
at very high values (average 1053 AU/mL) (Figure 1 and Figure
2).

It was investigated whether there was a statistical
relationship between the epidemiological and clinical
characteristics of the patients and the dynamics of COVID-19
IgM and IgG antibodies. When antibody levels were evaluated
according to the age of the patients, a low-medium level
positive correlation was observed. When antibody levels were
evaluated between inpatients and outpatients, there was a
significant difference, being higher in inpatients (p<0.05). Of
all patients, 61% were healthcare workers. When antibody
levels were compared between groups of healthcare workers
and non-healthcare workers, the 1st and 3rd month IgG levels
were observed high in favor of the non-healthcare worker
group (p<0.05), while no significant difference was detected

Table 1. Epidemiological and Clinical Characteristics of Patients

Epidemiological and Clinical Characteristics

Number (%)

Female Gender

Healthcare Professional

Comorbidities (exist)
Hypertension
Diabetes Mellitus
COPD-Asthma
Immunosuppressive State
Coronary Artery Disease
Chronic Renal Failure
Others (hypothyroidism, spondylitis etc.)

Those who have symptoms
Muscle and Joint Pain

Fever

Fatigue

Cough

Anosmia

Ageusia

Headache

Dyspnea

Diarrhea

Others (vomiting, rheum, sore throat)

49 (49)
61 (61)
26 (26)
11 (42.3)

5(5.1)
26 (26.5)

COPD: Chronic Obstructive Pulmonary Disease
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Table 2. Laboratory Findings and Antibody Dynamics of Patients

Laboratory Findings Mean = SD

Minimum- Maximum

Normal Value

C-Reactive Protein (CRP)
Procalcitonin

Leukocyte Count
Lymphocyte Count
Neutrophil Count
Platelet Count

13.33£31.53 mg/L
0.8%£1.64 ng/mL
5.662+2.003 u/L
1.490+£634 u/L
3.693+1.830 u/L
219.000+ 64.400 u/L

0.2-209 mg/L

0.03-6 ng/mL
1.000-12.000 u/L
370- 3.800 u/L
1.200-9.600u/L
108.000-401.000 u/L

0-5 mg/L

0-0.046 ng/mL
4.000-10.000 u/L
800-5.500u/L
1.500-7.300u/L
150.000-400.000 u/L

D-dimer 132+132.5 mg/L 18-1005 mg/L 0-0.55 mg/L
Ferritin 129+143 ug/L 7-892 ug/L 30-400 ug/L
Fibrinogen 317+81 mg/dL 202-609 mg/dL 200-400 mg/dL
AST 32+109 U/L 13-1076 U/L 0-33 U/L
ALT 36+82 U/L 13-768 U/L 0-32 U/L
Antibody Dynamics 7tk Day 15t Day 30" Day 3th Day 6t Day
IgM Level 6.1£12.2 11.8+16.3 9.15%+13 4.32+8 1.5+2.5
Detection rate (%) 69 96 76 65 35
IgG Level 344+1120 194946755 1738+2730 114241707 1053+1895
Detection rate (%) 49 98 98 94 100
SD: Standard Deviation
IgM lgG

14,00 2500,00

200 — |

10,00 '

8.00 1500,00

6,00 1000,00

500,00
o Tth Day 15th Diay 30th Day 3rd Month 6th Month o 7th Day 15th Day 30th Day 3rd Month &th Mornth

Figure 1. Average IgM Antibody Dynamic Changes (>1
Index unit, positive)

in other times and antibody types. When the relationship
between the route of transmission and the antibody response
was investigated, a significant relationship was found only in
the 6th month IgG levels due to the lower antibody levels in
the family transmission group (p<0.05) while there was no
significant difference between the other groups. There was
no significant difference for 6 months between COVID-19
neutralizing antibody levels and the gender of the patients
and whether they had received influenza or pneumococcal
vaccination (p>0.05).

When the relationship between the complaints and
symptoms of the patients and their antibody levels was
evaluated, IgM and IgG values were reported higher on the
7th day in symptomatic patients (p<0.05). While antibody
levels were higher in those with complaints and symptoms of
fatigue, cough, dyspnea, and diarrhea than in those without,
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Figure 2. Average IgG Antibody Dynamic Changes
(>50 AU/mL, positive)

Levels were lower in those with headache than in those
without (p<0.05). When thorax CT results and antibody levels
were compared, IgM and IgG levels were significantly higher in
patients with high-riskinvolvement on CT compared to patients
who did not undergo CT. IgG levels on the 15th day and 1st
month were higher in patients with high-risk CT findings than
in patients without CT and with normal CT findings (p<0.05).
There was no relationship between the presence or absence
of fever, muscle-joint pain, loss of taste, loss of smell and other
symptoms and antibody levels (p>0.05).

It was explored whether there was a statistical relationship
between the laboratory indicators of the patients and the
dynamics of COVID-19 IgM and IgG antibodies. There was a
low-moderate positive correlation between CRP and IgG level
on the 15th day, and a positive moderate correlation between
the IgG level on the 30th day. Again, there was a low positive

[GINEU



SELCUK TIP DERGISI/ SELCUK MEDICAL JOURNAL

Table 3. Correlation Coefficients (r) Relationship Between Laboratory Findings and Antibody Levels of Patients

Laboratory Findings 7th 7th 15th  15th 30th 30th 3rd 3rd 6th 6th
Day Day Day Day Day Day Month Month Month Month
IgM lgG IgM lgG IgM lgG IgM lgG IgM lgG
CRP 0.45** 0.092 0.263 0.399* 0.243 0.416** 0.107 0.287 0.079 0.236
D-dimer 0.162 0.180 0.273 0.363* 0.251 0.297 0.139 0.240 0.132 0.230
Fibrinogen 0.098 0.140 0.257 0.335* 0.277 0.324* 0.122 0.298 0.083 0.209
ALT 0.057 0.060 0.307* 0.338* 0.322* 0.381* 0.289 0.396* 0.222 0.157
AST 0.093 0.115 0.310* 0.373* 0.341* 0.412** 0.282 0.334* 0.236 0.124
Ferritin 0.133 0.117 0.167 0.200 0.206 0.187 0.204 0.253 0.059 0.084
Leucocyte -0.040 0.114 -0.035 0.054 0.035 0.098 -0.033 -0.077 0.013 -0.003
Neutrophile -0.126 0.043 -0.038 0.123 0.041 0.140 0.000 -0.72 0.037 0.041
Lymphocyte 0.158 0.227 -0.037 -0.067 -0.061 -0.090 -0.064 -0.162 -0.007 -0.231
Thrombocyte -0.007 0.087 0.013 0.043 -0.080 0.041 -0.095 -0.161 -0.022 -0.071
Procalcitonin 0.542%* 0.548** 0.250 0.295 0.224 0.361* 0.347* 0.390* 0.152 0.139
Sedimentation -0.086 0.049 0.151 0.245 0.092 0.246 0.004 0.168 0.152 -0.017

r: Spearman Correlation Coefficient *: Positively low-moderate relationship **: Moderate, good, very good relationship in positive direction.

correlation or insignificant correlation between 7th day IgG,
15th day IgM, 30th day IgM, 3rd month IgG and 6th month IgG
levels. A low to moderate positive correlation was reported
between D-dimer level and 15th day IgG, while a low positive
correlation or insignificant correlation was observed between
15th day IgM, 30th day IgM, 30th day IgG, 3rd month IgG and
6th month IgG. A positive low to moderate correlation was
detected between fibrinogen level and day 15 IgG and day 30
IgG levels. There was a positive low-medium level correlation
between ALT and AST levels and 15th day IgM, 15th day
IgG, 30th day IgM, 30th day IgG, 3rd month IgG levels. A low
or insignificant positive correlation was reported between
ferritin level and IgG only in the 3rd month. While a positive,
moderate correlation was found between procalcitonin level
and 7th day IgM and 7th day IgG, a low and moderate positive
correlation was detected between 30th day IgG, 3rd month
IgM and IgG levels. While there was a low positive correlation
or insignificant correlation between the lymphocyte count and
7th day IgG and 6th month IgG, no correlation was observed
between leukocyte, neutrophil, platelet count and erythrocyte
sedimentation rate values and antibody levels (Table 3).

DISCUSSION

It is unclear which components of the immune system
are important for SARS-CoV-2 infection and the antibody
levels required to maintain immunity. Most patients develop
a humoral immune response in the early period, which leads
to the emergence of neutralizing antibodies in a majority of
cases with SARS-CoV-2 infection. However, the duration of
the developing immune response and its protective capacity
have not been fully elucidated. In some of the studies, it has
been shown that neutralizing and protective anti-SARS-CoV-2
antibodies that appear after infection reduce the possibility
of re-infection in the 13 months following the infection (8).
Despite the difficulty of measuring neutralizing antibodies
outside the laboratory environment, recent studies have shown
that IgG levels are associated with neutralizing antibody levels
(9). Antibodies are detected 6 days after the symptoms occur
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and increase during the first 3-4 weeks (4). In our research,
we studied how these antibodies changed over 6 months
and whether there was a significant relationship with clinical,
laboratory and epidemiological features.

Figueiredo-Campos et al. (10) in their 6-month COVID-19
antibody seroprevalence studies; the female and male ratios in
COVID-19 patients were reported as 52% and 48%, respectively.
In the study of Cervia et al. (11) in which the systemic and
mucosal specific antibody response was evaluated in mild and
severe COVID-19 cases, it was reported that 54.7% of the cases
were male and 45.3% female. In the COVID-19 antibody study
conducted by Simanek et al. (12), it was reported that 51% of
110 patients were male and 49% were female. We have seen
that antibody studies are generally carried out with numbers
of patients between 100-200. In this study, 51% of 100 patients
were male and 49% were female. In most studies evaluating
the antibody response in COVID-19 patients, the comorbidities
of the patients were most frequently reported as hypertension,
diabetes mellitus and coronary artery disease (10, 11, 13, 14).In
our study, the most common comorbidities were hypertension
and diabetes mellitus.

In Sandri et al's (15) study, when the patients were asked
about the possible way of transmission; while 27% did not
report any means of transmission, 40.2% had contact with a
diagnosed patient, 21.5% had contact with a co-worker, 3.5%
had family contact and 7.8% had other contact. In our study,
the most common possible route of transmission was reported
as healthcare environment with 59%. Since the majority of
the patients were healthcare workers, similar to the other
study, healthcare-related contact was the most frequently
detected route of transmission, while family contact was the
second most common route of transmission in our study.
In the study of Simanek et al. (12), it was stated that 6.1% of
the cases had received influenza vaccination. In the study
of Liu et al. (13), it was reported that COVID-19 IgG levels of
those vaccinated with pneumococcal vaccine were low and
there was no difference in COVID-19 antibody levels after
influenza vaccination. In a different study conducted in Italy,
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it was stated that there was an inverse relationship between
COVID-19 cases and influenza vaccine, that the influenza
vaccine played a protective role, and that it might be possible
for the prognosis of COVID-19 infection to be better in these
people by inhibiting the accompanying infection (16). In our
study, 11% of the patients declared that they had influenza and
2% had conjugated pneumococcal vaccination; no significant
difference in antibody response was detected in both patient
groups. Although the majority of cases are healthcare workers,
it is noteworthy that the vaccination rate is very low. This issue
should also be studied separately in our country.

During the course of COVID-19, the reliability of antibody
testing increases with the time passed after the onset of
symptoms, and at least 14 days after the onset of symptoms
is the most appropriate period for antibody testing (17). In our
study, COVID-19 IgM seroconversion rates were highest on the
15th day and gradually decreased to the lowest rate in the 6th
month; the percentage of IgG seroconversion was highest in
the 6th month. In our study, while IgM and IgG were positive
in 69 % and 49 % of the patients, respectively, in the first week,
these rates increased on the 15th day. Although it decreased
in the 3rd month, it was determined that IgM positivity
continued in 35% of the patients and IgG positivity continued
in all patients in the 6th month. Zhao et al. (18) in their study
evaluating 173 inpatients, seroconversion rates were reported
as 93.1%, 82.7% and 64.7% for total antibody (Ab), IgM and
IgG, respectively, and the median seroconversion time was the
11th day, the 12th day and 14th days. While antibody positivity
was < 40% in the first week, it rapidly increased to 100 % (total
Ab), 94.3% (IgM) and 79.8% (IgG) from the 15th day. Also, in
a meta-analysis evaluation, the IgM seroconversion rate was
found as approximately 75.3%; the mean IgM seroconversion
rates on day 7, day 14, day 21, day 28 and >28 days were
37.5%, 73.3%, 81.3%, 72.3% and 73.3%, respectively. Mean IgG
seroconversion rate was 85.8%; on the 7th, 14th, 21st, 28th day
and >28th days, it was found as 35.4%, 80.6%, 93.3%, 84.4%
and 98.9%, respectively. In this meta-analysis, IgM and IgG
seroconversion rates were low in the first week of infection, at
37.5% and 35.4%, respectively; While the IgM detection rate
decreased to 81.3% on the 21st day and to 73.3% after the 28th
day, the IgG detection rate increased to 93.3% on the 21st day
and to 98.9% after the 28th day (19). In the study by Wajnberg
et al. (20) in which they evaluated more than 30,000 COVID-19
PCR positive cases, approximately 93% of the cases had
medium-high titer anti-spike antibodies, and more than 90% of
them had a detectable neutralizing antibody response. It was
determined that these antibody titers were stable for 3 months
and modest decreases were observed in the 5th month. In a
different study, it was observed that the neutralizing antibody
levels of cases diagnosed with COVID-19 started to decrease
after approximately 6-8 months (21). In another different
cohort study evaluating symptomatic COVID-19 cases in North
America, it was stated that IgM and IgA responses to SARS-
CoV-2RBD were transient and seroreversion occurred within 2.5
months after the onset of symptoms in the majority of patients,
However, the IgG response remained positive for more than
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90 days and seroreversion was minimal (22). In a population-
based serosurveillance study in Iceland, the seropositivity rate
in COVID-19 patients with PCR positivity was found over 90%,
and it was reported that the patients remained seropositive
even after 120 days and no decrease in antibody levels was
detected (23). In a different study by Zhang et al. (24), it was
shown that although there may be a variable decrease in the
antibody titer against SARS-COV-2 in most patients, antibody
positivity may remain even after 194 days. In our study, the fact
that the IgG detection rate decreased from 98% on the 15th
day to 94% in the 3rd month and then increased to 100% in the
6th month can be related to the re-increase in antibody levels
due to the COVID-19 vaccine administration that coincided
with this period. As found in other studies and in our research,
similar results are achieved in intermittent monitoring of
antibody dynamics; while IgM levels, which are initially high,
decrease over time, IgG levels increase and remain constant
at high rates. COVID-19 vaccine applications and difficulties
in obtaining study kits during the pandemic period have not
made it possible to monitor antibody dynamics for a longer
period of time.

In the study of Sandri et al. (15), it was stated that the IgG
level was higher in individuals between the ages of 31-50,
and an age-related decreasing trend was observed in the
analysis of the frequency of IgG positivity in different age
ranges. Additionally, it was determined that this relation was
particularly prevalent in patients between the ages of 20 and
40 or older than 60, and in women rather than men. In the same
study, it was also found that there was no significant difference
in plasma IgG levels between men and women. When patients
over the age of 60 were evaluated, the antibody level was
higher in men than in women, but it was emphasized that
the prognosis was worse in men, which was interesting. No
significant difference was found in other age groups. In a study
investigating the IgG and IgA response, there was no significant
relationship between the formation of antibodies and age
and gender (11). In our study, no significant relationship was
observed between gender and antibody formation and level,
but there was a low positive correlation between the 15th day
IgG, 30th day IgG and 3rd month IgM level and age, and a low-
medium level positive correlation between the 30th day IgM
level and age.

Sandri et al. (15) and Cervia et al. (11) did not find a
relationship between IgG positivity and comorbid diseases. In
our study, 1st and 6th month IgG levels were approximately
2 times higher in patients with comorbid diseases than in
those without, and there was a significant relationship (p
<0.05). Also, in our study, there was a significant relationship
due to lower 6th month IgG levels in the family transmission
group. This relationship may be due to the fact that healthcare
workers have been given priority for COVID-19 vaccination, so
non-healthcare workers have not yet been vaccinated.

Studies have reported that there is a delayed and weaker
immune response in asymptomatic COVID-19 infection and
that the IgG titer decreases more and faster (24, 25). IgM
and IgG titers are higher in severe cases compared to mild
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COVID-19 cases (25-28). In the study of Liu et al. (29) in which
they evaluated COVID-19 antibody dynamics, there was no
difference in IgG levels in mild and severe cases in the first 2
weeks, but after the 2nd week, a stronger IgG response was
observed in severe cases compared to mild cases. Similar to
these findings, in our study, 15th day IgM and IgG, 30th day
IgM and IgG, 3rd and 6th month IgG levels were significantly
higher in inpatients than in outpatients (p<0.05). In this
context, it can be concluded that those who have more severe
COVID-19 infections have a stronger immune response to
maintain immunity both in the early and long term.

In a study evaluating symptoms, researchers determined
that all patients with myalgia, cough, fever, asthenia,
dyspnea, angina pectoris, anosmia/dysgeusia, tachycardia or
pneumonia had higher IgG levels than asymptomatic patients,
and that, in addition to pneumonia, fever, anosmia/dysgeusia
and chest pain were the symptoms that best characterized the
IgG positive population (15). In our study, day 7 IgG and IgM
levels were found higher in symptomatic patients, but contrary
to expectations, no correlation was observed between fever,
muscle-joint pain, anosmia/dysgeusia and antibody levels.
There was a positive correlation between symptoms of fatigue,
dyspnea, cough, diarrhea and antibody levels, while a negative
correlation was observed between headache and antibody
levels.

In a study conducted on 243 healthcare workers in which
IgM and IgG antibodies were tested, the positive IgM and IgG
rates in cases with findings on thorax CT were 1.6 and 1.3 times
higher, respectively, than in those without CT findings (30).
Similarly, in our study, antibody levels were higher in patients
with involvement on thorax CT, especially those with high-risk
involvement. This result suggests that the antibody response is
stronger due to the more severe clinical course.

When the literature is reviewed, it is seen that the
relationship between laboratory parameters and the severity
of COVID-19 infection has been frequently investigated, but
there are not enough studies on the relationship between
COVID-19 antibodies and laboratory parameters. In a study
conducted with 28 intensive care unit patients, researchers
reported that they could not detect a significant relationship
when leukocyte, neutrophil and lymphocyte counts, ferritin,
CRP and procalcitonin levels and antibody levels were
evaluated separately (31). In our study, no correlation was
observed between the leukocyte, neutrophil and platelet
levels of the cases and the antibody level, but there was a
positive correlation between the lymphocyte count, ferritin,
D-dimer, fibrinogen, CRP, procalcitonin, AST, ALT levels and
antibody levels. We believe that this situation is due to the
relationship between the immune response to the disease and
the antibody response.

In addition, in a 25-year-old female patient in our study
population, two SARS-CoV-2 PCR tests taken 24 hours intervals
were positive because she complained of fever and cough
again 3 months after the first infection, and reinfection was
diagnosed (this patient's SARS-CoV-2 PCR test taken on days
10 and 11 after initial infection was negative). While the 7th
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15th day and 1st month IgM and IgG results of this patient,
who had no known comorbidities or immunosuppression,
were negative, the 3rd month IgM level 61 index units; 1gG
112 and 6th month IgM 1, IgG 190 index units were positive. It
was observed that the patient had an antibody response after
reinfection. Although statistical evaluation cannot be made
becauseitis asingle case, this case suggests that IgG antibodies
against the SARS-CoV-2 spike antigen are protective.

While the limitations of this study are that the sample size
was small and the fact that some of the patients participating
in the study were vaccinated during the very intense period
of the pandemic, the study was conducted in a period when
there was no previous COVID-19 infection and most of the
time the COVID-19 vaccine was not available; monitoring
the neutralizing antibody dynamics on the 7th, 15th and
30th days and in the 3rd and 6th months, and investigating
the correlation and duration of the patients' epidemiological
and clinical characteristics, laboratory parameters and serum
protective antibody levels reveal the very strengths of the
study.

In conclusion; It has been determined that neutralizing
antibodies are formed to a large extent in those who have had
COVID-19 infection and usually persist for at least 6 months.
Antibody levels were found higher in symptomatic patients,
those who were hospitalized, and those with moderate-
high suspicious infiltration in the lungs. Also, a significant
relationship was detected between laboratory indicators such
as CRP, AST, ALT, procalcitonin, ferritin, D-dimer and antibody
dynamics. These findings contribute to the understanding
of the immunological response to COVID-19 and suggest
that they may have implications for long-term immunity and
vaccine strategies.
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OZET

Amag: Programlanmis 6lim 1 (PD-1) / PD-ligandi (PDL) yolu, T hiicresi aracili immin yanitlarinin diizenlenmesi icin dnemli bir kontrol noktasidir.
Kanserler ne yazik ki PD-1/ PD-L1 yolunun immuinstpresif etkilerinden de yararlanmaktadir. Yaygin Blyik B Hicreli Lenfoma (YBBHL) ve Kronik
Lenfositer Losemi (KLL)'de PD-1/ PD-L1’in 6nemi ile ilgili yeterli kanit yoktur. Calismamizda YBBHL ve KLL'de PD-1/ PD-L1 ekspresyonun varligini
ve prognostik 6nemini degerlendirmeyi amacladik.

Geregler ve Yontem: Hematoloji Kliniginde Ocak 2010 ile Eylil 2018 tarihleri arasinda takip edilen 18-80 yas arasi 26 YBBHL hastasi ve 27 KLL
hastasi calismaya dahil edildi. immunhistokimyasal boyama icin Tibbi Patoloji Anabilim Dali arsivinde bulunan hastalara ait parafin bloklari
kullanildi. YBBHL hastalarinin lenf bezi biyopsi materyalleri ve KLL hastalarinin kemik iligi biyopsi materyalleri degerlendirildi. PD-1 neoplastik
olmayan dokularda boyandi ve PD-L1 neoplastik hiicrelerde boyandi. Boyanma ytizdesi %5'in Gzerinde olanlar pozitif kabul edildi.

Bulgular: PD-1; YBBHL olgularinin %65,4'inde (n=17) pozitif, KLL olgularinin %14,8'inde (n=4) pozitif saptandi. PD-L1; YBBHL olgularinin
%69,2'sinde (n=18) pozitif, KLL olgularinin PD-L1 %3,7’sinde (n=1) pozitif saptandi. PD-1 ve PD-L1 ekspresyon ve boyanma sikligi istatistiksel
olarak anlamli sekilde YBBHL'da daha yiiksek bulundu (p=<0.001). PD-L1'de YBBHL tanili olgularda evreler arasinda ekspresyon agisinda anlamli
fark bulundu (P=0,004).

Sonug¢: Calismamizda YBBHL'de literatiirden daha yiiksek oranda PD-1/ PD-L1 ekspresyonu tespit edildi. KLL'de diger calismalara gére daha diisiik
oranda PD-1/PD-L1ekspresyonu saptandi. PD-1/ PD-L1 ekspresyonun YBBHL'de KLL'den daha fazla oldugu gésterildi.

Anahtar Kelimeler: Yaygin Buytk B Hucreli Lenfoma, Kronik Lenfositer L6semi, PD-1, PD-L1.

ABSTRACT

Aim: The programmed death 1 (PD-1) / PD-ligand (PDL) pathway is an important checkpoint for regulation of T cell mediated immune responses.
Malignancies unfortunately also benefit from the immunosuppressive effects of the PD-1/PD-L1 pathway. There is not enough evidence regarding
the importance of PD-1/ PD-L1 in Diffuse large B cell lymphoma (DLBCL) and Chronic lymphocytic leukemia (CLL). We aimed to evaluate the
presence and prognostic significance of PD-1/ PD-L1 expression in DLBCL and CLL.

Materials and Methods: 26 DLBCL patients and 27 CLL patients aged between 18-80 years, who were followed up between January 2010 and
September 2018 in Hematology Clinic, were included. For immunohistochemical staining, paraffin blocks belonging to the patients in the archive
of Medical Pathology Department were used. Lymph node biopsy materials of DLBCL patients and bone marrow biopsy materials of CLL patients
were evaluated. PD-1 was stained in non-neoplastic tissues and PD-L1 was stained in neoplastic cells. Those whose staining percentage was above
5% were considered positive.

Results: PD-1; It was detected positive in 65.4% (n=17) of DLBCL cases and 14.8% (n=4) of CLL cases. PD-L1 was detected positive in 69.2% (n=18)
of DLBCL cases, and PD-L1 was positive in 3.7% (n=1) of CLL cases. The frequency of PD-1 and PD-L1 expression and staining was found to be
statistically significantly higher in DLBCL (p=<0.001). In PD-L1, a significant difference in expression was found between stages only in cases
diagnosed with DLBCL (P=0,004).

Conclusion: In our study, a higher rate of PD-1/ PD-L1 expression was detected in DLBCL than in the literature. A lower rate of PD-1/ PD-L1
expression was detected in CLL compared to other studies. It has been shown that PD-1/ PD-L1 expression is higher in DLBCL than in CLL.

Keywords: Diffuse large B cell lymphoma, Chronic lymphocytic leukemia, PD-1, PD-L1.
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INTRODUCTION

The programmed death 1 (PD-1)/PD-ligand (PDL) pathway
is important for the regulation of T cell-mediated immune
responses (1). The complex consists of the transmembrane
protein PD-1/CD279 and its two ligands PD-L1 (B7-H1, CD274)
and PD-L2 (B7-DC, CD273). PD-1 is expressed on activated
T cells, B cells, natural killer cells, macrophages, as well as a
large proportion of tumor-infiltrating lymphocytes (TIL) (2).
PD-1 functions as an important immune checkpoint in the
regulation of T cell-mediated responses. PD-L1 is expressed
mainly by antigen-presenting cells (APCs) as well as various
non-hematopoietic cells and tumor cells (3).

PD-L1 is activated by PD-1 and causes reversible inhibition
of T cell activity and proliferation (4-6). Malignant cells can
also exploit the immunosuppressive effects of the PD-1-PD-L1
pathway (7). Many tumors are known to express PD-L1 as a
line of defense against TILs (8). The importance of PD-1/PD-L1
expression in some solid tumors and in Hodgkin’s lymphoma
(HL), a hematological neoplasm, is well known. Anti-PD-1/PD-
L1-directed treatments have begun to be used successfully in
the clinics (9). However, there is insufficient evidence regarding
the importance of PD-1/PD-L1 in Diffuse large B cell ymphoma
(DLBCL) and Chronic lymphocytic leukemia (CLL). In the current
study, we aimed to evaluate the presence and prognostic
significance of PD-1/PD-L1 expression in DLBCL and CLL.

MATERIALS AND METHODS
Patients

The current study included 26 DLBCL and 27 CLL cases
who received chemotherapy and were followed up at the
Hematology Clinic between January 2010 and September
2018, and whose post-chemotherapy response data was
available. Lymph node biopsy materials of DLBCL patients and

Table 1. Laboratory Data
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bone marrow biopsy materials of CLL patients were evaluated.
Patients between the ages of 18 and 80 years were included in
the study. DLBCL disease stage at diagnosis was determined
according to the Ann Arbor staging system, and risk scoring
was calculated according to the International Prognostic
Index (IPI) score. CLL staging was carried out according to
the RAI classification. Stage at diagnosis and risk scores were
determined from patient files. The study was approved by Non-
Interventional Clinical Research Ethics Committee (Decision
no: 08, Date: 09.11.2018). Financial support for the study was
obtained from the Scientific Research Project unit (project
number TTU-2019-7741).
Immunohistochemical Analysis

Paraffin  blocks of specimens collected from
patients diagnosed with DLBCL and CLL were used for
immunohistochemical staining. The appropriate paraffin
blocks were selected from Hematoxylin - Eosin sections.
The presence of sufficient tissue from the paraffin blocks for
immunohistochemical examination was first evaluated. Next,
4 micrometer thick sections were obtained from the selected
paraffin blocks with a Leica RM® 2135 (Leica MICROSYSTEMS,
GERMANY) brand rotary microtome device and placed on
poly-L-lysine coated slides. Primary antibodies against PD-1
(NAT105) and PDL-1 (SP263) were used. The sections were
stained with these antibodies using the Ventana Benchmark
XT immunohistochemistry automatic staining system and
Ventanaultra View Universal DAB Detection Kit (REF 760-500,
Ventana Medical Systems, Inc., Arizona, USA) accompanied by
appropriate positive controls. The stainings were evaluated
at different magnifications on an Olympus BX53F (Olympus,
Tokyo, Japan) light microscope. The staining intensity was
evaluated in non-neoplastic tissues for PD-1 and in neoplastic
cells for PD-L1 as follows:

DLBCL CLL

Mean+SD Mean+SD
Hb (g/dl) 12.5+ 2.1 12.1 £ 2.98
WBC (x109/L) 7.68 +3.16 7.53 £ 8.81
PLT(x109/L) 220.23 £ 103.27 152.51 £ 85.73
Neutrophil count (x109/L) 5.37 £ 2.84 8.05 +7.86
Lymphocyte count (x109/L) 1.59 + 1.85 59.99 + 74.61
Eosinophil count (x109/L) 0.90 + 0.87 0.33 £ 0.60
Monocyte count (x109/L) 0.51 + 0.43 599+ 11.84
MCV(fL) 86.23 +5.36 91.59 £ 7.99
Glucose (mg/dl) 112.07 £ 61.23 102 + 24.11
ALT (U/L) 28.65 + 27.09 20.55 + 14.10
AST (U/L) 35.03 £ 6.68 23.44 + 7.94
Uric acid (mg/dl) 5.15+2.20 5.35+1.55
Creatine (mg/dl) 1.06 £ 0.50 0.83 + 0.265
Urea (mg/dl) 1,03 £ 2,05 3,31 £ 6,06
Ferritin(ng/ml) 318.39 = 410.92 151.19 £ 265.69
Sedimentation (mm/h) 33.26 + 26.16 27.33 £ 29.20
CRP (mg/L) 49.19 £ 5.,69 19.13 £ 29.64
Albumin (g/dl) 3.56 + 0.67 4.13 £ 0.762
Ki-67(%) 67.11 £ 22.27 12.03 £ 10.917

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CRP: C-reactive protein, Hb: hemoglobin, PLT: platelet count, MCV: Mean corpuscular volume,
WBC: white blood cell, DLBCL: Diffuse large B cell lymphoma, CLL:Chronic lymphocytic leukemia
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(-) or (0): No staining The sections with a staining percentage above 5% were
(+) or (1): Weak staining considered positive, and those below 5% were considered
(++) or (2): Moderately strong staining negative.

(+++) or (3): No strong staining

Table 2. PD-1/ PD-L1 expression frequency and staining intensity in DLBCL-CLL.

DLBCL (n:26) CLL (n:27) P value
N % N %

PD-1 expression

Positive 17 65.4 4 14,8

Negative 9 34.6 23 85,2 <0.001

PD-1 staining intensity

-(0) 7 26.9 19 70,4

+ (1) 3 11.5 5 18,5 0,001

++ (2) 13 50 3 11,1

+++ (3) 3 11.5 0 0

PD-L1 expression

Positive 18 69.2 1 3,7

Negative 8 30.8 26 96,3 <0.001

PD-L1 staining intensity

-(0) 7 26.9 26 96,3

+ (1) 0 0 0 0

++ (2) 1 3,8 0 0

+++ (3) 18 69.2 1 3,7 <0.001

Those with a staining percentage above 5% were considered positive, and those below were considered negative. DLBCL: Diffuse large B cell lymphoma,
CLL:Chronic lymphocytic leukemia

Table 3. Prognostic significance of PD-1 / PD-L1 in DLBCL.

PD-1 PD-L1

n Positive (%) Negative (%) P value Positive (%) Negative (%) P value
Stage
1 6 4 (66,6) 2 (33,3) 4 (66,7) 2 (33,3)
2 5 2 (40) 3 (60) 0,058 2 (40) 3 (60) 0,004
3 11 10(90,9) 1(9,1) 11 (100) 0 (0)
4 4 1(25) 3 (75) 1(25) 3 (75)
ECOG Performance Status
1 11 8(72,7) 3(27,3) 8(72,7) 3(27,3)
2 3 2 (66,7) 1(33,3) 0,615 2 (66,7) 1(33,3) 0,962
3 5 2 (40) 3 (60) 3 (60) 2 (40)
4 7 5(71,4) 2 (28,6) 5(71,4) 2 (28,6)
IPl score
Low risk 9 7(77,8) 2(22,2) 7(77,8) 2(22,2)
Low-intermediate risk 2 0 (0) 2 (100) 0,131 0 (0) 2 (100) 0,145
High-intermediate risk 9 5 (55,6) 4 (44,4) 6 (66,7) 3 (33,3)
High risk 6 5(3,3) 1(16,7) 5(83,3) 1(16,7)
Disease subtype
Germinal Center 6 5(83,3) 1(16,7) 4 (66,7) 2 (33,3)
Non-Germinal 20 12 (60) 8 (40) 0,380 14 (70) 6 (30) 1,00
Ki 67 index
<30 1 1(100) 0 (0) 1(100) 0 (0)
>30 25 16 (64) 9 (36) 1,00 17 (68) 8 (32) 1,00
Treatment response
Complete response 5 4 (80) 1(20) 4 (80) 1(20)
Partial response 8 4 (50) 4 (50) 0,505 4 (50) 4 (50) 0,263
Unresponsive 9 7 (77,8) 2(22,2) 8 (88,9) 1(11,1)
Stable disease 4 2 (50) 2 (50) 2 (50) 2 (50)

ECOG: Eastern Cooperative Oncology Group, IPI: International Prognostic Index, PD-1: Programmed death 1, PD-L1: Programmed death ligand-1, DLBCL: Diffuse
large B cell lymphoma,
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Table 4. Prognostic significance of PD-1/PD-L1 in CLL.

Evaluation of PD-1/ PDL-1 Expressions

PD-1 PD-L1

n Positive (%) Negative (%) P value Positive (%) Negative (%) P value
Stage
0 1 0 (0) 1(100) 0,710 0 (0) 1(100) 0,842
1 6 1(16,7) 5(83,3) 0 (0) 6 (100)
2 5 0 (0) 5(100) 0 (0) 5(100)
3 15 3 (20) 12 (80) 1(6,7) 14 (93,3)
4 0 0 (0) 0 (0) 0 (0) 0 (0)
ECOG Performance Status
1 8 2 (25) 6 (75) 0,708 0 (0) 8 (100) 0,397
2 7 1(14,3) 6 (85,7) 1(14,3) 6 (85,7)
3 4 0 (0) 4 (100) 0 (0) 4 (100)
4 8 1(87,5) 7 (12,5) 0 (0) 8 (100)
Ki67 index
<30 23 2(8,7) 21 (91,3) 0,92 1(4,3) 22 (95,7) 1,00
>30 4 2 (50) 2 (50) 0 (0) 4 (100)
Treatment response
Complete response 11 2(18,2) 9 (81,8) 0,358 0 (0) 11 (100) 0,206
Unresponsive 5 0 (0) 5(100) 1(20) 4 (80)
Stable disease 3 0 (0) 3 (100) 0 (0) 3 (100)
Progressive disease 8 2 (25) 6 (75) 0 (0) 8 (100)

ECOG: Eastern Cooperative Oncology Group, IPI: International Prognostic Index, PD-1: Programmed death 1, PD-L1: Programmed death ligand-1, CLL:Chronic

lymphocytic leukemia

Statistical Analysis

The data were evaluated with the SPSS 22.0 statistical
program. Frequency distributions were examined. Descriptive
statistics are given as percentages and averages. Chi-square
and Fisher's exact test were used for categorical variables. The
suitability of numerical variables for normal distribution was
evaluated with the Kolmogorov-Smirnov test.When paramettric
test conditions were met for numerical variables, Student-t test
was used for binary variables, analysis of variance (ANOVA) was
used in groups with more than 2 variables, Mann-Whitney U
test was used when parametric conditions were not met, and
Kruskal Wallis test was used in groups with more than two
variables. The study was conducted with a 95% confidence
interval, and p<0.05 was considered to be statistically
significant.

RESULTS

The average age of the DLBCL cases at diagnosis was 56.4
+ 17.26 years; 46.2% (n=12) were female and 53.8% (n=14)
were male. The average age of CLL cases at diagnosis was
61.40 + 10.95 years, 44.4% (n=12) female and 55.6% (n=15)
male. The distribution of the age at diagnosis of DLBCL
and CLL was evaluated with the Mann-Whitney U test; no
statistically significant difference was detected (p= 0.130). The
mean leukocyte count was found to be higher in CLL patients
(75326/uL) than in DLBCL patients (7683/uL). The Ki-67 index
was found to be higher in DLBCL (67.11%) compared to CLL
(12.03%). All other laboratory data are shown in Table 1.

The expression of PD-1/PD-L1 and their staining intensities
in DLBCL and CLL (Table 2) were evaluated with the Pearson
Chi-Square test; the proteins were found to be expressed
statistically significantly more in DLBCL than in CLL (p=0.00)
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(Table 2). We observed that PD-1 was expressed in 65.4% and
PD-L1 in 69.2% of the patients with DLBCL, while PD-1 was
expressed in 14.8% and PD-L1 in 3.7% of the patients with
CLL. No statistically significant difference in Ann Arbor stage,
Eastern Cooperative Oncology Group (ECOG) score, IPI score,
disease subtype, Ki67 index, treatment response and PD-1
expression could be identified in the cases diagnosed with
DLBCL (P>0.05). A significant difference in PD-L1 expression
was identified; additionally, a significant difference could
be identified in the expression of PDL-1 between Ann Arbor
stages (P=0.004) (Table 3).

We also evaluated the relationship between the expression
of PD-1 and PD-L1 and RAI stage, ECOG score, IPI, Ki67 index,
and treatment response in the cases diagnosed with CLL using
the Chi-Square test. No statistically significant difference could
be identified for either PD-1 or PD-L1 (Table 4).

DISCUSSION

The current study was designed to evaluate the expression
of PD-1 and PD-L1 in patients with DLBCL and CLL. Yang et al.
evaluated the plasma levels of PD-L1 in patients with B-cell
lymphoma. The highest PD-L1 expression was found in DLBCL,
followed by small lymphocytic lymphoma, mucosa-associated
lymphoid tissue lymphoma, mantle cell ymphoma; the lowest
expression of PD-L1 was detected in follicular lymphoma (10).
Corroborating these data, we also observed stronger PD-L1
expression in DLBCL compared to CLL.

In one of the largest studies reported to date, PD-L1 and
PAX5 were analyzed together in biopsy samples from 1253
DLBCL patients. PD-L1 was reported to be positively expressed
in 11% of the tumor cells while PD-L1 (mPD-L1) was expressed
in the tumor microenvironment in 15.3% of the cases. Both
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tumor PD-L1(+) and mPD-L1(+) DLBCL were associated with
non-germinal center B-cell type and Epstein-Barr virus (EBV)
positivity. Patients with PD-L1(+) DLBCL had lower overall
survival (OS) compared to patients with PD-L1(-) DLBCL.
Contrary to our findings, a previous study has reported no
significant difference in OS between mPD-L1(+) and mPD-L1(-)
DLBCL (11). Another study investigated the relationship
between the prognosis of DLBCL patients and PD-1 expression
on the surface of CD4+ T cells. Patients with =30.25% PD-1
expression on CD4+ T cells had significantly lower event free
survival (EFS) and OS compared to patients with <30.25% PD-1
expression on CD4+ T cells (10, 12). Kwon et al. reported that
61.1% of tumor cells in patients diagnosed with DLBCL showed
expression of PD-L1. Strong PD-L1 expression on tumor cells
was significantly associated with the presence of B symptoms
and EBV infection and tended to be higher in activated B cell-
like cells (16.7%) compared to the germinal center B cell (GCB)-
like immunophenotype (2.5%). Increased infiltration of PD-1(+)
cells was associated with prolonged progression-free survival
(PFS) (P = 0.005) and OS (P = 0.026) in DLBCL patients treated
with rituximab-cyclophosphamide, doxorubicin, vincristine,
prednisone (R-CHOP). The prognostic significance of PD-L1
expression, however, was not reported in the study (13).

DLBCL is divided into two subtypes: GCB type, which
generally has a good prognosis, and the non-GCB (activated B
cell-like (ABQ)) type, which shows poor prognosis. Compared
with classical HL, the expression of PD-L1 is known to be much
lower in DLBCL (except for some specific subtypes). Only 10-
24% of DLBCL cases are known to be positive for PD-L1; of
these, PD-L1 expression is observed more frequently in non-
GCB than in the GCB subtype. Moreover, PD-L1 expression
is detected more frequently in de-novo DLBCL than in
transformed DLBCL. PD-L1 expression is seen in approximately
two-thirds of EBV+ DLBCLs, while it is seen in 5-10% of EBV-
negative DLBCLs (11, 14-16). In the current study, we observed
more PD-L1 expression in the GCB arm (83.3%) compared
to the non-GCB arm (60%), although the difference was not
statistically significant.

PD-L1 was reported to be expressed in 70% of classical HL,
54% of nodular lymphocyte-predominant HL, 35% of primary
mediastinal B-cell ymphomas, and 31% of primary DLBCL (17).
Gassner et.al reported that T cells express high levels of the
inhibitory exhaustion markers PD-1 and lymphocyte-activation
gene 3 (LAG3), whereas CLL cells express high levels of PDL-1.
The fraction of exhausted T cells was shown to increase with
the progression of CLL. The same study also demonstrate
that exhausted T cells could be reinvigorated and show CLL
cytotoxicity by the inhibition of PD-1/PD-L1 interaction in vivo
(18).

Grzywnowicz et.al demonstrated the expression of PD-1
and PD-L1 on the surface of CLL cells and reported that the
expression of PD-1 was higherin CLL cells compared to healthy
donors. However, the relationship between PD-1 and PD-L1
with time to progression and OS could not be demonstrated
(19). Similarly, another study also reported higher expression
of PD-1/PD-L1 in CLL patients compared to the control group;
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this high expression was associated with RAl stage, CD38, ZAP-
70, chromosome karyotype (20). Another study that evaluated
the effect of EBV status on CLL prognosis also reported a higher
expression of PD-1/PD-L1 in the patient group compared to the
control group. High expression of PD-1/PD-L1 was associated
with poor prognostic markers (RAl stages of CLL, del 17p13,
ZAP70 and CD38 expression), failure of complete remission,
shorter PFS and OS (21). In the current study, we detected
PD-1/PD-L1 expression in CLL cells; however, contrary to the
literature, we could not identify any significant relationship
between PD-1/PD-L1 expression and stage, ECOG, IPI, disease
type, Ki67 index, and treatment response.

A Phase Ib study using Nivolumab in patients with relapsed/
refractory hematological malignancies reported an objective
response of 40% in follicular lymphoma, 36% in DLBCL, 15%
in Mycosis Fungoides, 40% in peripheral T-cell lymphoma and
4% in Multiple myeloma. Genetic alterations of PD-L1 and PD-
L2 were rare among the Non-Hodgkin's lymphoma patients
evaluated in the referred study (22).

Study Limitations

One of the limitations of the current study is the short
follow-up period after treatment. CLL and DLBCL are diseases
that are known to have high treatment response and longer
survival compared to other malignancies. Another limitation
of our study is that the number of patients in both DLBCL and
CLL was too small to show statistically significant differences in
subgroup analyses.

CONCLUSION

Higher PD-1 and PDL-1 expression and staining intensity
were observed in DLBCL patient samples compared to the cases
diagnosed with CLL. The current study suggests that PD-1/PD-
L1 expression in B-cell ymphomas can be used diagnostically
and may be a target forimmunotherapy, especially in DLBCL.
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HLA-Related Drug Hypsensitivity Reactions

HLA iliskili ilac Asiri Duyarlilik Reaksiyonlari

@® Makbule Nihan Somuncu’,®Ayse Gul Zamani'
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OZET

ilac reaksiyonlari (iR) iki temel grupta siniflandirihir. ilki, immiinolojik mekanizma aracili alerjik reaksiyonlari; ikincisi, spesifik imminolojik
mekanizmanin katilimi olmadan gelisen ilag asiri duyarhlik reaksiyonlaridir (IADR). Morbidite ve mortalite prevalansi IADR'de yiiksektir. Bu siddetli
reaksiyonlarin bazilari spesifik insan lokosit antijen (HLA) alelleri ile baglantilidir. Clinkl, HLA genleri genomun en yiksek oranda polimorfik
lokuslarini barindirir. Dolayisiyla, IADR etyolojisinde farmakolojik doz etkisinden ziyade genetik yatkinlik farmokogenetik arastirmalarin son
dénem merak uyandiran alanlarindan birini olusturmaktadir. IADR ile spesifik HLA iliskileri cografi bélgeler ve etnik gruplar arasinda farklilik
gosterebilir. Ayni populasyonun bireyleri arasinda dahi HLA allellerine gore ilag yaniti ve duyarliligi farklilik teskil edebilir. Cok sayida ¢alisma,
spesifik HLA alellerinin IADR gelistirme riskini artirdigina dair kanitlar saglamistir. Ciinkd, ilaca yanit veren T hiicresi aktivasyonunda HLA, ilaclar
ve T hicresi reseptorleri arasindaki etkilesim HLA allellerine gore degisebilmektedir. Allel tiriine gore, T hucresinin aktivasyonu, antijen ile
etkilesimi dogurdugu immiin cevap farklihigi doguran en 6nemli molekiiler sistemdir. Bu 6zellikler HLA allerinin IADR iizerinden farmakogenetik
iliskisini ortaya koyarken, farmakokinetik etki icinde HLA allel cesitlerine gore ilaci hizli metabolize eden veya hi¢ metabolize etmeden toksik yanit
gelistiren bireyler de olabilir. Bu dogrultuda, toplumlarda farmakogenomik iliskilerin incelenmesi, HLA alleleri ile ila¢ duyarliligi i¢in yeni verilerin
kesfedilmesi, kanit oraniyla bulunanlarin dogrulanmasi hem ilag yararlanimi icin saghk kalitesi tizerinden hem de maliyet etkinligi Gzerinden
biiyik fayda saglayacaktir. ila¢ kullanimindan énce HLA kimliklendirmesi ile kisiye zel farmakolojik tedavi, gelisen toplumlarda giincel tedavi
hedeflerinin basinda gelmektedir. Bu derlemede, ilag asiri duyarlilik reaksiyonlarina yol acan modeller, en sik reaksiyon veren ilaglar, iligkili HLA
alleleri ve izlenen klinik tablolar arastiriimistir.

Anahtar Kelimeler: HLA, ilag, asiri duyarlilik reaksiyonlari

ABSTRACT

Drug reactions (DR) are grouped into two basic classes. Allergic reactions through by immunological mechanisms is one of them; the second
is the drug hypersensitivity reactions (DHR) that occur without the engagment of a specific immunological response. Prevelance of DHR is a
extensive cause of morbidity and mortality. These severe reactions are originated from specific human leukocyte antigen (HLA) alleles. Since,
HLA genes include the high rate of polymorphic loci in the genome significantly. Thus, genetic predisposition rather than the pharmacological
dose effect in the etiology of DHR account for one of the most intriguing sites of pharmacogenetic research. Specific HLA associations with DHR
may be varry between geographic regions and ethnic groups. Even among individuals of the same population, drug response and sensitivity
may differ according as HLA alleles. Numerous investigations have provided evidence that some of HLA’s increase the risk of growing DHR. In
view of the fact that the interconnection between HLA, drugs and T cell receptors in drug-responsive T cell reaction may vary widely depending
on HLA alleles. According to, the allele type, the activation of the T cell and its interaction with the antigen is the most significant molecular
system that causes variations in the immune response. While these features reveal the didtinctive genetic relationship of HLA alleles through
DHR, there may be individuals who metabolize the drug rapidly or develop a toxic response without metabolizing it at according to HLA allele
types within the pharmacokinetic effect. In this line, determining pharmacogenomic datas in societies, discovering new evidence for HLA alleles
and drug sensitivity, and verifying the findings with the evidence rate will provide great benefits both in terms of health quality for drug use
and cost effectiveness. Personalized pharmacological treatment with HLA identification before drug use is one of the current treatment targets
in developing countries. In this review, the models that cause drug hypersensitivity reactions, the most frequently reacting drugs, the associated
HLA alleles and the clinical presentations were investigated.
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INTRODUCTION

OlIn the region of the Major Histocompatibility Complex
(MHC) of the human genome, HLA class | and class Il loci
are located. HLA genes are highly polymorphic about 8000
functional HLA-A/B/C alleles and 3000 HLA-DR/DQ/DP
alleles (1). Drug hypersensitivity reaction (DHR) is explained
by the World Health Organization (WHO) as "a harmful and
undesirable answer to normal doses of a drug used for the
prophylaxis, diagnosis or treatment of disease". While most
DHRs are considered predictable (type A) based on the
known pharmacologic effect of the drug, immune responses
caused by a smaller number of drugs are generally considered
unpredictable (type B) and dose most polymorphisms are
located in the antigen-binding cleft peptide binding region.
The purpose of HLA genes are to provide the antigens
produced by HLA class | or to present peptides stem from on
the cell surface HLA class Il forimmune system. These peptides
are recognized by circulating T cells via T cell receptors (TCRs).
Since antigen-MHC association is responsible for the formation
of pharmacologic adverse reactions, HLA genotype is an
important risk factor in drug reactions (2).

A drug hypersensitivity reaction is defined as "a harmful
and undesired response to normal doses of a drug used for the
prophylaxis, diagnosis or treatment of a disease" by the WHO.
Most DHRs are accepted as predictable (type A) sourced from
pharmacological interconnection of the drug, while immune
responses caused by a smaller number of drugs are generally
considered unpredictable (type B) and independent of dose
(3). Type B reactions constitute only about 13% of DHRs and are
more severe than the type A reactions. A subtype B of DHRis T
cell-mediated drug hypersensitivity. T cell-mediated reactions
are characterized by systemic reactions (drug-induced
hypersensitivity SNGSrome) and skin reactions. These reactions
occur after 3-4 days of drug remedy and sometimes longer >30
days. Consistent with removal of antigen, symptoms decrease
with discontinuation of drug treatment; but, represent of the
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drug may be fatal, owing to rapid activation of a memory T
cell population (4). Studies considering the role of HLA alleles
triggiered T cell have revealed corporations between DHRs
and polymorphic HLA alleles. The association between DHRs
and HLA class I-ll alleles in some ethnic communities has been
clearly established. There are also strong associations between
DHR and genetic polymorphisms of some enzymes that
metabolize drugs. In this compilation, the models leading to
drug hypersensitivity reactions, the associated HLA alleles and
the clinical pictures observed are reviewed.

1.Models Leading to Drug Hypersensitivity Reactions

Reactions developed with HLA alleles are T cell-mediated
Type IV delayed-type reactions. It is not defined drug-mediated
T cell activation yet so, different models have been proposed.
According to these models, HLA genes give out drugs to TCRs
in three different ways (figure 1).

Hapten model has been demostrated that the drug has an
irreversible covalent bond with the peptide. Drug-modified
peptides are generated. These drug-modified peptides are
then presented to TCRs by HLA molecules (5). The second
mechanism is hold on the pharmacologic interconnection with
immunity (P-1). The drug links directly with HLA complexesin a
non-covalent bond here to trigger activation. Since the drug
interconnets with peptides on the surface of cell presented
by HLA in the P-l model, it does not depend on intracellular
protein processing mechanism. Theoretically, the drug first
triggers the T cell by interacting with HLA or TCRs. However,
both scenarios involve the formation of a drug-peptide HLA-
TCR complex. In both models, TCRs receive binding signals
from HLA, peptide and drug, the only difference is in the nature
of the binding of the drug molecule with HLA (6). The third
mechanism is the modified peptide repertoire model. There
is a non-covalent interaction between the drug and the HLA
molecule. The drug interacts with the antigen binding cleft of
the HLA molecule instead of interacting at the -TCR interface. It
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occupies some part of the space available for peptide binding.
It changes the peptide binding preferences and peptit binding
motif of the HLA molecule while doing this. The emerged HLA-
drug-peptide complexes are conformationally different from
the constitutive HLA-peptide complexes and are recognized
as unfamiliar by circulating T cells (7).

Figures show drug presentation of HLA alleles in the MHC
region to the TCR. *The green pyramid symbolizes the drug.

2.Clinical Consequences of Drug Hypersensitivity Reactions

HLA antigens vary according to individual, race, community
and disease. The relationship between HLA class | and Il alleles
and drug allergy is specific to drug, phenotype (clinical picture)
and ethnicity. The most important HLA-ADR associations found
in studies conducted in the last 10 years are as follows (table 1).
2.1. Stevens Johnson Syndrome (SJS)/Toxic Epidermal
Necrolysis (Ten)

Stevens Johnson Syndrome characterized by acute, rare
and potentially fatal skin reactions involving loss of skin and
by systemic symptoms. In more than 80 percent of cases,
drugs are the triggering factor. SJS is less common but
unpredictable reaction for DHR involving drug-specific CD8+
cytotoxic lymphocytes, the Fas-Fas ligand (FasL) pathway,
and the tumor necrosis factor-alpha (TNF) pathway. Clinically,
these two manifestations are distinguished from each other
by examining body surface area: it is defined as SJS if there
is less than 10% skin damage, TEN if there is more than 30%
epidermal detachment, and SJS-TEN if there are skin problems
between 10% and 30% (8).

2.2. Drug-induced Hypersensitivity Syndrome (DIHS)/Drug
Reaction Syndrome with Eosinopophilia and Systemic
Symptoms (DRESS)

DRESS is a rare T cell-mediated delayed-type drug
hypersensitivity reaction that is serious and potentially fatal.
It is more common in adults. The syndrome affects not only
the skin but also other organs such as the liver, kidneys and
heart. The "R" in the acronym DRESS, which previously stood
for "rash", was later changed to "reaction" The mortality
rate is approximately 10%, depending on the age of the
patient, underlying comorbidities and the drug involved.
Typically occurs in two weeks or two months after starting a
medicine. It characteristically occurs with fever, widespread
rash, lymphadenopathy, hematologic abnormalities and
involvement of one or more internal organs (9).

2.3. Maculopapular Exanthema (MPE)

It is a frequently observed drug-induced cutaneous
hypersensitivity with a favorable outcome. It is a T cell-
mediated reaction. It occurs within 1 week after the initiation
of the causative drug use and regresses in 7-14 days. It usually
has a mild course and is observed in generalized form less
frequently (10).

2.4. Drug-Induced Liver Injury (DILI)

Drug-Induced Liver Injury (DILI) has been the most
significant source of acute liver failure. It is an important but
rare side effect that can range from asymptomatic elevation in
liver tests to acute liver failure, transplantation or death. DILI
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has classically been categorized as direct dose-dependent
or idiosyncratic, but indirect injury has emerged as the third
type of drug-induced liver injury. Idiosyncratic DILI cannot be
predicted (11).
2.5. Agranulocytosis

Itis a rarely seen, potentially life-threatening state. It can be
attributed to drugs in >70% of cases. In agranulocytosis, the
peripheral neutrophil count is < 0.5 x 10 9. It often presents
with a severe sore throat, but isolated fever, pneumonia or
septicemia are not uncommon

3. HLA Alleles Associated with Drug Hypersensitivity
Reactions

Well-known drugs associated with HLA alleles causing
drug hypersensitivity reactions are given in table 1. Data
of pharmacogenomics including HLA alleles are regularly
updated and available on the ‘Pharmacogenomics Knowledge
Base’ with significant evidence (13). Prominent drug-HLA- DHR
associations are described below.
3.1. Abacavir

Abacavir-induced hypersensitivity reaction develops
against HIV-1 remedy. Fever, common rash, fatigue,
gastrointestinal symptoms and shortness of breath are
observed. It has been reported that HLA-B*57:01 carrying was
a significant risk abacavir-induced hypersensitivity syndrome
(14). According to predict 1 and shape studies that patients
with HLA-B*57:01 carriage should not use abacavir. (15,16).
The FDA has issued a package insert warning for abacavir
stating that "HLA-B*57:01 detecting should be performed in
all patients before abacavir is started for the first time or given
again, with or without prior allelic detecting” (17). HLA-B*57:01
related with abacavir-induced hypersensitivity at about %3 in
Middle Eastern. The prevalence of the allele in Caucasian race,
African-Americans and Thai populations is approximately 6%.
Itis 2% and 4%, respectively (18) In Chinese and Koreans.
3.2. Carbamazepine

Carbamazepine is used for epilepsy treatment, bipolar
disorder and the other neurological disorders. SJS/TEN,
maculopapular exanthema and DRESS reactions have been
reported following carbamazepine treatment (19). People
carriying HLA-B*15:02 have been risk with SJS/TEN (20). It is
important to note that not all patients with carbamazepine-
associated SJS/TEN reactions carried the HLA-B*15:02 allele. In
recent studies carbamazepine-SJS/TEN have been assosiated
with HLA-B*15:21, HLA-B*15:11 and HLA-B*15:08 genotypes
(20,21). DRESS/DIHS observed with carbamazepine usage
is not related with HLA-B*15:02. Carbamazepine-induced
immunity related drug reactions and HLA-A*31:01 allele has
been associated in Chinese, Northern European, Japanese
and Korean origin (22). The US Food and Drug Administration
(FDA) states on its website that HLA B*15:02 allele scanning
should be performed before starting carbamazepine in high-
risk groups (people of Southeast Asian origin) and if positive,
the drug should not be started. It is also recommended to
avoid all aromatic antiepileptic drugs in HLA B*15:02 positive
individuals (23).
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The prevalence of HLA-A*31:01 in Caucasians and Asians
was found to be high as another allele associated with
carbamazepine cutaneous adverse reactions (24). In another
study, it was found evidince between HLA-A*31:01 and
carbamazepine. Whereas the HLA-A*02:01 allele is associated
with an significant risk triggired by carbamazepine and
lamotrigine with maculopapular exanthema (25,26).

3.3. Phenytoin

Phenytoin is used for epileptic remedy has been related
with severe cutaneous effect including SJS/TEN, DRESS and
maculopapular eruption as well. HLA-B*13:01, HLA-B*15:02
and HLA-B*51:01 carriage have been risk factor for the
treatment of phenytoin. In an investigation further, phenytoin-
SJS/TEN was reported to be associated with HLA-B*15:02
carriers (27-30). It was identified that severe skin reactions
caused by phenytoin were significantly related with CYP2C9*3
carried. In a study, in which combined displaying was done for
detecting CYP2C9 variants and HLA-B*15:02 carriage, it was
shown that the sensitivity of phenytoin-SJS/TEN was 62.5% in
combination (20).

3.4. Allopurinol

Allopurinol is used against hyperuricemia and gout. The
variable in approximately 2% of patients starting treatment, is
responsible for a drug sensivity reaction primarily of cutaneous
phenotype. In 2005, the HLA-B*58:01 genotype was shown to
be related with allopurinol-trigered SJS/TEN and DRESS in Han
Chinese individual descent. It has been similar association in
Thai, Korean and Japanese populations (29).

HLA-B*58:01 is estimated to be responsible for almost
50% of allopurinol-induced adverse effect in European and
Japanese people. Itis thought to be a dose-dependent reaction
(19). A very strong HLA -DHR association between HLA B*58:01
and allopurinol-associated SJS/TEN has been demonstrated
in different populations. Besides, HLA-A*33:03, which is
significantly found in Europeans for allopurinol. HLA-C*03:02
is another allele that has been shown to be associated (9).

3.5. Nevirapine

In recent years, HLA-C*04:01 was significantly associated
withanincreasedrisk of cutaneous reactions and hepatotoxicity
hypersensitivity to nevirapineis an antiretroviral. Black Africans,
Caucasians and Thais populations can be ranged from 8% to
14% or even higher in the Iranian-Baluch population, where it
can be 28%. HLA-B*35:01 and HLA-DRB1*01:01 are associated
with nevirapine hypersensitivity as well (31).

3.6. Lapatinib

Lapatinib is a therapeutic drug used for breast cancer
and carrier of -DRB1*07:01 have been found increased risk in
patients treated with lapatinib. These HLA alleles are present
by 15-25% of Caucasian, Asian, African and Hispanic indivudials
and the risk have been found more less in Japanese. Prevalence
can range from 10% to 25% in GME. Accoring to FDA lapatinib
drug label is that liver can be adviced by monitoring for
lapatinib treatment, irrespective of HLA allelles (32).

3.7. Aspirin

Using of aspirin and carried of HLA-DPB1*03:01 have

been found significant risk by 15% in Sudanese and Tunisians
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with asthma. It was found an associations in the White Polish
inviduals and Koreans. However, studies will be needed to
validate the findings of the HLA-DPB1*03:01 allele in different
populations (32,33).

4. Methods Used for Detection of HLA Alleles

Since the association between HLA alleles and developing
DHR has been shown in many studies, genetic testing for
determining HLA alleles is very important for new users
of the above drugs. Haplotype results are either "positive"
HLA-B*57:01 is detect in one or both copies of the HLA-B gene
or "negative" no copies of HLA-B*57:01 are detect. Since HLA
genes are expressed in a codominant manner, there are no
intermediate phenotypes. Although most of the technologies
have been developed to detect the HLA-B*57:01 allele, one of
the first prominent alleles identified, tests can also be applied
to test for other alleles (34). Several techniques are available for
HLA genotyping methods.

5. DNA-Related Molecular Genetic Tests

DNA sequence-specific primers (SSP), sequence-specific
oligonucleotides (SSO), real-time polymerase chain reaction
(real-time PCR), Sanger and next generation sequencing
(NGS/Next generation sequencing-NGS) are all DNA-related
molecular genetic methods. DNA based HLA types amplified
by PCR are common laboratory procedures. PCR amplification
of DNA is used as a means of enriching a selected DNA
region. Different methods are used for HLA typing after
this stage; SSP (sequence specific primer), SSO (sequence
specific oligonucleotide), RFLP (restriction fragment length
polymorphism) and reverse SSOP dot blot technologies (33).

Fortyping,HLA-SSOusessequence-specificoligonucleotides
(SSOs) to determine which HLA alleles are present in a sample
that has been amplified by using biotin-labeled primers in
PCR. It is the sequence-specific oligonucleotide-hybridization
probes used following amplification that provide specificity.
Microbead and fluorescence detection technology have been
combined with an automated software technique in SSO which
is made with Luminex. For each locus, an array of microspheres
is used, which can be recognized by their specific color
resulting from two internal fluorescent dyes. Each microbead is
combined with a single probe capable of hybridization with a
biotin-labeled complementary amplicon. When hybridization
occurs, fluorescence signal ,stemming from the fluorescent
(streptavidin-PE)-labeled amplicons captured by the beads,
can be quantified by measuring. That is, all SSOs are analyzed
at the same time. Luminex and Auto-Lipa devices can also be
studied on a gel basis. It is a low resolution method.

HLA-SSP is a method in which only the desired alleles are
amplified with specific primers. Exactly matched primers are
used. The amplified PCR product is processed by agarose
gel electrophoresis. The image obtained following the
electrophoresis process is evaluated as 'Score' by means of
various software. HLA-SSOP dot blot; DNA amplified with PCR
is passed on the membrane by dot technique. The probes on
the membrane are subjected to DNA for hybridization, then
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the membranes are washed very well. Hybridization of the
probe indicates the presence of target HLA antigens (35).

Restriction fragment length polymorphism (RFLP) is a
method that is no longer used today. Alleles can also be
detected by sequencing methods after PCR. These tests are
high resolution. Sanger sequencing and new generation
sequencing methods are used. Due to its accuracy, high
throughput and speed, NGS is increasingly becoming the
preferred method for HLA typing. The most important benefit
of NGS is that it eliminates ambiguities at a cost comparable
to Sanger sequencing and without the need for additional
screens. The international ImMunoGeneTics project/human
leukocyte antigen (IMGT/HLA) database is actively used in
the variant calling process of NGS. The use of flow cytometry-
monoclonal antibody and patch testing are tests that are not
performed with PCR and DNA.

CONCLUSION

HLA-ADR pharmacogenomic relationships are not a well-
studied area in our country. The daily use of next-generation
sequencing and bioinformatic algorithms developed for HLA
genotyping will soon provide an opportunity to reduce the
information gap in this field in countries around the world. In
the near future, new HLA-related pharmacogenomic markers
will be identified, especially in populations where genomic
projects are ongoing. Revealing the pharmacogenomic HLA
profiles of countries will play an important role in reducing
drug-related side effects. Polimorphism of HLA allelles
especially due to ethnic origin should motivate HLA-related
investigations in different populations. As a result of the data
obtained, scanning the relevant HLA allele before the drug
usage will be important for cost-effectiveness evaluation.
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OZET

Giris: Meme anjiyosarkomu, vaskiiler endotelden kéken alan, tim yumusak doku meme timorlerinin yaklasik %1'ini olusturan ve kotu prognoz
tasiyan nadir gériilen bir timérdir. iki farkli tipte ortaya cikar: Primer meme anjiyosarkomu (PMAS) ve sekonder meme anjiyosarkomu (SMAS).
PMAS tipik olarak meme kanseri veya radyoterapi 6yklsi olmayan genc kadinlari etkiler; siklikla meme parankiminden kaynaklanir ve ara sira
cilt tutulumuyla birlikte hizla buyuyen, genellikle agrisiz, ele gelen bir kitle olarak ortaya cikar. Buna karsin SMAS yasli kadinlarda goérulir, meme
dermisinden kaynaklanir, bazen parankimi tutar, multifokalite gosterir. Ciltte renk degisikligi ve sislik gibi karakteristik 6zellikler sunar. Mevcut
literatiirde, memenin radyasyonla iliskili anjiyosarkomunu Flor-18 florodeoksiglukoz pozitron emisyon tomografisi/bilgisayarli tomografi (FDG
PET-BT) kullanilarak yapilan goriunttleme bulgulari ile rapor eden vakalarin eksikligi bulunmaktadir. Bu vaka raporu, sol meme kanseri nedeniyle
meme koruyucu cerrahi ve ardindan radyoterapi uygulanan 55 yasindaki kadin hastayi ayrintilariyla anlatmaktadir.

Olgu: Spesifik olmayan mamografik ve ultrason 6zellikleri olan hastada radyoterapiden 48 ay sonra radyasyona bagli anjiyosarkom gelisti. FDG
PET-BT'de meme derisinde FDG tutulumunun arttigi noduler lezyonlar gorildi. Artmis FDG tutulumu gosteren bu noddllerin yapilan patolojik
inceleme sonucunda radyasyona bagli meme anjosarkomu oldugu dogrulandi. Hastaya tedavi amaciyla total mastektomi operasyonu yapildi.
Sonu¢: Meme koruyucu cerrahi ve radyoterapi Oyklisi olan hastalarda, takip sirasinda semptomlarin ortaya ¢ikmasi, radyasyona baglh
anjiyosarkomun gelisimini akla getirmelidir. Erken tani cok 6nemlidir ve FDG PET-BT lokal goruintiileme ve uzak organ metastazi taramasi agisindan
faydali olabilir.

Anahtar Kelimeler: Radyasyona bagli anjiosarkom, Meme Koruyucu Cerrahi, Radyoterapi, FDG PET-BT

ABSTRACT

Introduction: Breast angiosarcoma is a rare tumor arising from the vascular endothelium, accounting for approximately 1% of all soft tissue breast
tumors and carrying poor prognosis. It manifests in two distinct types: Primary breast angiosarcoma (PBAS) and secondary breast angiosarcoma
(SBAS). PBAS typically affects young women without a history of breast cancer or radiotherapy, often originating from the breast parenchyma
with occasionally skin involvement presenting as a rapidly growing, usually painless, palpable mass. In contrast, SBAS occurs in older women,
originates from the breast dermis, occasionally involves the parenchyma, displays multifocality, and presents characteristic features such as
skin discoloration and swelling. There is a lack of cases in the current literature reporting radiation-associated angiosarcoma of the breast with
imaging findings using Fluorine-18 fluorodeoxyglucose positron emission tomography/computed tomography (FDG PET-CT). This case report
details the development of radiation-associated angiosarcoma in a 55-year-old woman who underwent breast-conserving surgery and subsequent
radiotherapy for left breast cancer.

Case: The patient developed radiation-associated angiosarcoma 48 months after radiotherapy, with non-specific mammographic and ultrasound
features. FDG PET-CT revealed increased FDG uptake in the breast skin and nodular lesions. Pathological examination of the nodules with increased
FDG uptake confirmed radiation-induced breast angiosarcoma. The patient underwent a total mastectomy for treatment.

Conclusion: In patients with a history of breast-conserving surgery and radiotherapy, presenting symptoms during follow-up should prompt
consideration of radiation-associated angiosarcoma. Early diagnosis is crucial, and FDG PET-CT can be beneficial for local visualization and distant
organ metastasis screening.

Keywords: Radiation-associated angiosarcoma, breast-conserving surgery, radiotherapy, FDG PET-CT
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INTRODUCTION

Breast angiosarcoma (AS) is a rare tumor arising from the
vascular endothelium, comprising approximately 1% of all soft
tissue breast tumors and carrying poor prognosis. It manifests
in two distinct types: primary breast angiosarcoma (PBAS) and
secondary breast angiosarcoma (SBAS). PBAS typically affects
young women without a history of breast cancer or radiothe-
rapy, often originating from the breast parenchyma with
occasionally skin involvement presenting as a rapidly growing,
usually painless, palpable mass (1,2). In contrast, SBAS occurs in
older women, originates from the breast dermis, occasionally
involves the parenchyma, displays multifocality, and presents
characteristic features such as skin discoloration and swelling
(2,3).

SBAS can occur in the ipsilateral extremity with chronic
lymphedema outside the radiation field after radical
mastectomy and axillary dissection (known as Stewart-Treves
syndrome). It can also present as radiation-associated breast
angiosarcoma (RABAS), whose frequency is increasing due to
the rising prevalence of breast-conserving surgery followed by
adjuvant radiotherapy. RABAS develops in the ipsilateral chest
wall or breast within the "twilight zone," where radiation is
not homogeneously distributed (2,3). The incidence of RABAS
ranges between 0.9-1.1 per 1000 cases (4). In the literature,
the latent period for AS development post-radiotherapy is
reported to range from 3 to 20 years, with an average duration
of 6-8 years (4,5).

In the existing literature, there is a dearth of reported
cases documenting radiation-associated angiosarcoma of
the breast along with imaging findings utilizing Flour-18
fluorodeoxyglucose positron emission tomography (FDG
PET-CT) (6). The primary objective of this study is to present
a case involving a patient who underwent breast-conserving
surgery and received radiotherapy on the same breast for the
treatment of breast cancer. Subsequently, during the follow-
up period post-treatment, the patient developed radiation-
induced secondary AS. Furthermore, our aim encompasses the
presentation of the FDG PET-CT imaging findings associated
with this particular patient.

CASE

A 55-year-old female patient with no family history of
cancer underwent breast-conserving surgery in August 2015
due to left breast cancer. Concurrently, axillary lymph node
sampling on the same side was performed. The postoperative
pathology report revealed the tumor stage as pT1 pNO. The
tumor exhibited positive estrogen receptor (ER) at 90%,
positive progesterone receptor (PR) at 40% with a +3 intensity,
negative Cerb-2, Ki-67 proliferative index at 20%, and positive
E-cadherin, indicating invasive ductal carcinoma.

Following the surgery, the patient received a total radiation
dose of 60 Gy over 30 days: 50 Gy to the left breast (2 Gy perday, 5
days aweek) and 10 Gy to the tumor bed (2 Gy per day for 5 days
in one week). Also hormonal therapy consisting of two years
of tamoxifen and three years of letrozole was administered for
five years following the radiation therapy. Until August 2019,
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Figure 1. In the axial (A: fusion, B: CT) and sagittal
sections (C: fusion, D: CT) of the left breast skin, a
thickening indicating FDG uptake is observed in the
area indicated by the arrows.

the patient underwent regular follow-ups, including blood
tests, tumor markers, breast ultrasounds, mammograms, and
computed tomography (CT) scans, revealing no pathological
findings. However, in August 2019, mammography showed
non-specific features such as volume reduction in the operated
area of the left breast, skin retraction in the outer quadrant, and
mild thickening of the breast skin. The same day, ultrasound
revealed a slightly heterogeneous area in the outer-middle
quadrant of the left breast, corresponding to the operation
site, with vertical irregularly bordered hypoechoic nodular
lesions measuring 5x4 mm. An incisional biopsy from this area
resulted in the diagnosis of AS. Magnetic resonance imaging
(MRI) was not conducted; instead, FDG PET-CT imaging was
performed in October 2019 for possible metastasis screening.
The FDG PET-CT imaging indicated increased FDG uptake in
the thickening of the breast skin in the outer-upper segment,
along with millimetric nodular soft tissue lesions with elevated
FDG uptake (Figure 1). The maximum standard up-take value
(SUV max) of the tumor was measured as 3.2.

In February 2020, the patient underwent a left breast
mastectomy and lymph node sampling on the same side. In

Figure 2. Microscopic appearance of angiosarcoma:
A tumoral lesion consisting of irregularly shaped
anastomosing vascular channels under the skin, lined
with atypical endothelial cells. HE,x50
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Figure 3. Microscopic appearance of
angiosarcoma: Tumor cells are polygonal
shaped, plump and pleomorphic cells. HE,x400

the macroscopic examination of the mastectomy material,
a 3x3x1.5 cm sized lesion with a white fibrotic appearance in
most areas and a dirty yellow calcified appearance in some
areas was observed. In addition, the presence of nodules,
the largest of which was 5 mm in diameter, in the white
fibrotic area under the skin in the old incision area was noted.
Microscopic examination of nodular lesions reveald a tumoral
lesion consisting of irregularly shaped anastomosing vascular
channels under the skin, lined with polygonal shaped, plump,
atypical endothelial cells (Figures 2,3). Immunohistochemically,
the tumor cells were diffusely strongly positive for CD34, CD31,
and FLI-1, focally weakly positive for CD117 and negative
for HHV-8, CK7 (Figure 4). Eighteen mitoses were counted
in ten highpower fields using PHH3, and the Ki67
proliferation index was 40%. The surgical margins were
tumor-negative. In the frozen material of the sentinel
lymph node in the left axilla, one reactive lymph node was

)
< !'.-99':
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i
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Figure 4. Immunohistochemical CD31 positivity of

tumor cells in angiosarcoma. CD31x100
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observed and no metastasis was detected. Based on the
pathology results, the tumor in the left breast, attributed
to the prior radiation therapy, was considered RABAS.

Our patient received six cycles of adjuvant
chemotherapy following the surgery.

DISCUSSION

SBAS developing as a result of radiation can manifest
in the early period, approximately 3-4 years after
radiotherapy, or even emerge in the late period, up to 25
years later (4,5,7). In our case, the onset of the disease after
radiotherapy was found to be consistent with the literature,
occurring at 48 months. "Despite the 5-year overall
survival rate being over 80% in breast cancer, the
prognosis of RABAS is notably poor, with a 5-year overall
survival rate generally ranging between 20% and 54%
(1,7,8). Factors such as tumor size exceeding 5 cm,
advanced age of the patient, multiple skin lesions, and high
tumor grade have been reported to be associated with a poor
prognosis (5,7,9). After a postoperative period of 48 months,
no evidence of recurrence or metastasis has been identified
in our patient. We attribute the favorable prognosis in our
case to the small size of the tumor and the patient's young
age. In RABAS, mammography typically shows non-specific
findings such as skin retraction, skin thickening, and distortion
of breast parenchyma. Despite these findings, approximately
one-third of patients may not exhibit any specific symptoms
(10,11). In our case, non-specific features were observed,
including skin retraction and mild thickening of the breast skin
in the outer quadrant. Similarly, ultrasound revealed a slightly
heterogeneous area in the outer-middle quadrant of the left
breast, corresponding to the operation site, with irregularly
bordered hypoechoic nodular lesions measuring 5x4 mm, a
pattern frequently reported in the literature (12). Although
magnetic resonance imaging (MRI) was not performed in our
study, MRI has been shown to be the most sensitive technique
for detecting the primary tumor, recurrence, and residual lesi-
ons in RABAS (13). FDG PET-CT is commonly used for staging
malignant tumors and post-treatment follow-ups. While its
routine use for staging early-stage breast cancers is not re-
commended, FDG PET-CT is recommended in advanced-stage
breast cancerandin cases where distant metastasisis suspected
(14). Breast AS is not considered a commonly encountered
neoplasm; therefore, there is limited research examining the
use of FDG PET-CT in the imaging of this tumor (6). In our case,
FDG PET-CT imaging revealed heterogeneous FDG uptake in
the breast skin and increased FDG uptake in small millimetric
nodular lesions on the skin. When a suspicious lesion arises
in a previously irradiated area, the most suitable method for
diagnosing RABAS is recommended to be the application of
a core biopsy or diagnostic excision (13). Treatment decisions
should be made promptly. Due to the rarity of the disease, there
is no consensus on treatment, and it varies from simple wide
excision to radical mastectomy. There is no clear consensus on
chemotherapy (9,15).
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CONCLUSION

In patients who have undergone breast-conserving
surgery and received radiotherapy on the same breast for
breast cancer, presenting symptoms such as thickening of
the skin, bruising, discoloration, and rash on the same side
during follow-up should prompt consideration of RABAS in
the differential diagnosis. Early diagnosis is crucial, and for
treatment planning, FDG PET-CT imaging can be beneficial for
local visualization and screening for distant organ metastasis.
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A Case of Lung Cancer Presenting with Paraneoplastic
Pruritus

Paraneoplastik Kasinti ile Prezente Olan Akciger Kanseri Olgusu
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OZET

Kasinti, dermatolojik rahatsizliklar arasinda sikga gorilen ve kisiyi kasimaya zorlayan hos olmayan bir duygu olarak tanimlanir. Kronik kasinti
alti haftadan daha uzun siren kasinti olarak tanimlanir. Liken simpleks kronikus (LSC), kronik kasinti sonrasinda ortaya ¢ikan kuru, pullu ve
kalin cilt lekeleri olarak tanimlanir. Tipik olarak cildin belirli bir bélgesinin aliskanlik olarak kasinmasinin sonucudur. Ayrica, paraneoplastik
kasinti, solid timorlerin erken bir belirtisi olarak ortaya ¢ikabilir. Bu vaka sunumu, bir cilt biyopsisinin sonucunda dogrulanmis olan LSC tanisi
konan 73 yasindaki bir erkek hastanin tetkik ve tedavi strecini sunmaktadir. Hastada cilt biyopsi sonrasi LSC tanisi almasinin ardindan yapilan
malignite taramasinda, akcigerde solid nodil ve karacigerde multipl metastatik kitleler tespit edildi. Hastaya hem akciger kitleden hem de
karacigerdeki metastatik kitleden biyopsi yapildi. Biyopsilerin patolojik degerlendirilmesi sonucunda TTF-1 ve sinaptofizin pozitifti. Hem TTF-1
hem de sinoptofizin pozitif olan hasta Mikst timor olarak degerlendirildi. Tetkikler sonucunda hastaya, mikst bilesenli akciger adenokarsinomu
ve kiicik hucreli akciger kanseri tanisi konmustur. Kronik kasinti etyolojisini degerlendirmek icin, hematolojik hastaliklar, endokrin hastaliklar,
karaciger hastaliklari, enfeksiyonlar ve ilaglara bagli etkenler, norolojik ve psikiyatrik nedenler gibi olasiliklar arastirildi. Ancak, kronik kasintinin
etyolojisi tam olarak belirlenememistir. Akciger kanseri icin karboplatin ve etoposid tedavisi baslandiktan sonra, hastanin kasinti sikayetinde
belirgin azalma olmasi, kronik kasinti ile malignite arasinda bir iliski olabilecegini distindirmektedir. Ne yazik ki, hasta akciger kanseri tanisi
konulduktan iki ay sonra hipoksi, pndmoni ve multi-organ yetmezligi nedeniyle hayatini kaybetmistir. Bu vaka, kronik kasintinin kanser belirtisi
olma potansiyelini vurgulamaktadir. Paraneoplastik kasinti genellikle hematolojik malignitelerle iliskilendirilse de, bu durumun solid timorlerde
de gorilebilecedi unutulmamalidir.

Anahtar Kelimeler: Kasinti, lichen simplex chronicus, paraneoplastik, karsinom

ABSTRACT

Pruritus, defined as an unpleasant sensation that compels scratching, is a common occurrence in dermatological disorders. Chronic pruritus
is defined as itching that persists for a period exceeding six weeks. Lichen simplex chronicus (LSC) is a chronic dermatological condition that
presents with dry, scaly, and thickened skin lesions, which typically arise from habitual scratching. Additionally, paraneoplastic pruritus may
serve as an early indicator of the presence of solid tumours. This case report outlines the diagnostic and therapeutic process of a 73-year-old
male diagnosed with lichen simplex chronicus (LSC), confirmed by skin biopsy. Subsequent malignancy screening revealed the presence of solid
nodules in the lungs and multiple metastatic masses in the liver. Biopsies of the lung nodule and liver mass demonstrated positivity for TTF-1 and
synaptophysin, leading to a diagnosis of mixed component lung adenocarcinoma and small cell lung cancer. In order to ascertain the underlying
cause of the patient's chronic itching, a comprehensive investigation was conducted, which considered a range of potential factors, including
haematological diseases, endocrine disorders, liver diseases, infections, drug-related factors, and neurological and psychiatric causes. Despite a
comprehensive evaluation, the precise etiology of the chronic itching remained elusive. The initiation of carboplatin and etoposide therapy for
lung cancer resulted in a significant reduction in the patient's itching, which may suggest a possible link between chronic itching and malignancy.
Unfortunately, the patient succumbed to hypoxia, pneumonia, and multiple organ failure two months post-diagnosis. This case serves to illustrate
the potential of chronic pruritus as a symptom of cancer. While paraneoplastic pruritus is often associated with haematological malignancies, this
report highlights that it can also occur with solid tumours. It is important for clinicians to be aware of this potential association, as it allows for
timely diagnosis and treatment.

Keywords: Pruritus, lichen simplex chronicus, paraneoplastic, carcinoma
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INTRODUCTION

Pruritus, defined as an uncomfortable sensation, is one
of the most common clinical findings known for centuries in
dermatology (1). Pruritus can be acute or chronic depending
on the duration of clinical findings; Chronic pruritus is defined
as pruritus lasting longer than 6 weeks (2). Causes of systemic
chronic pruritus include hematologic diseases, malignancies,
endocrine diseases, liver diseases, postmenopausal pruritus,
HIV infection, pregnancy, senile pruritus, brachioradial
pruritus, notalgia paresthetica, neuropathic pruritus, and
drugs (3). Less than 10% of patients with chronic pruritus can
have a malignant disease (4). Lichen simplex chronicus (LSC) is
defined as patches of dry, scaly, and thick skin that appear after
chronic pruritus. It is typically the result of habitual scratching
or rubbing of a particular area of the skin (5). We diagnosed
lung small cell carcinoma and lung adenocarcinoma in a
patient who presented with LSC after chronic pruritus. In this
report, we present this case of paraneoplastic pruritus due to
malignancy.

CASE

A 73-year-old male patient was admitted to the hospital in
September 2022 with complaints of pruritus all over his body.
He had no comorbidities. The patient reported experiencing
pruritus for 8-10 months. An investigation into the etiology of
chronic pruritus was initiated. Physical examination revealed
dry, scaly, and thickened skin patches (Figure 1). A skin biopsy

Figure 1. Dry, scaly, and thickened skin patches of the
patient
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was performed, resulting in a diagnosis of lichen simplex
chronicus (LSC) (Figure 2A). These lesions are associated
with chronic pruritus. Following pathology results, the
investigation into the etiology of chronic pruritus continued.
Due to the onset of chronic pruritus at an advanced age,
malignancy screening was conducted. Abdominal computed
tomography (CT) revealed multiple hypodense lesions, with
the largest lesion measuring 3 cm in the liver. Thoracic CT
identified a 17 mm solid nodule with irregular borders in the
anterior aspect of the right lung upper lobe and an 8 mm
nodule in the anteromedial aspect of the right lung upper lobe.
Biopsies were performed from both liver and lung masses, and
pathological examination of both biopsy materials revealed
the presence of areas stained with TTF-1 and synaptophysin,
suggesting a dual tumor. Lung adenocarcinoma and small cell
lung cancer metastases were considered (Figures 2B,C,D,E,F).
The patient underwent screening for hematological diseases,
endocrine diseases, liver disease, infection, and drug-related
causes of chronic pruritus. No other underlying cause for the
chronic pruritus was identified. Chronic pruritus was attributed
to malignancy. Treatment with carboplatin and etoposide was
initiated for lung cancer. Additionally, the patient received
topical antihistamines, topical anesthetics, topical steroids,
and oral antihistamines for pruritus. Following chemotherapy,
the patient's pruritus and skin lesions improved. However, two
months after the lung cancer diagnosis, the patient passed
away due to hypoxia, pneumonia, and multiorgan failure.

DISCUSSION

Paraneoplastic syndromes are clinical conditions that arise
as a result of the influence of cytokines, antibodies, or the
immune system's reaction against the tumor, irrespective of
the tumor's local or metastatic effects. There is a correlation
between the stage of the paraneoplastic syndrome and
the size of the tumor. Additionally, it can manifest in early-
stage disease (6). Small cell lung cancer (SCLC) is the most
common cause of paraneoplastic syndromes (7). Inappropriate
Antidiuretic Hormone Syndrome (SIADH) is a common finding
in 10% of cases of SCLC (8). Cushing syndrome, which develops
due to ectopic corticotropin release in SCLC, is also frequently
observed (9). Hypercalcemia in lung cancer may be caused by
the secretion of parathyroid hormone-related protein (PTHrP)
from the tumor or, less commonly, by bone metastases or
primary hyperparathyroidism (10).

Pruritus that lasts for 6 weeks or longer is referred to as
chronic pruritus (11). Lichen simplex chronicus (LSC) is defined
as patches of dry, scaly, and thickened skin that develop
following chronic pruritus. It may manifest as paraneoplastic
pruritus. Hematological malignancies are more commonly
associated with pruritus than solid tumors (3). The most
common hematologic malignancies associated with pruritus
include Hodgkin lymphoma, non-Hodgkin lymphoma,
polycythemia vera, leukemias, mycosis fungoides, plasma
cell dyscrasias, and cutaneous lymphoma (12). In some
studies, pruritus was detected in 48-70% of polycythemia
vera patients, approximately 30% in Hodgkin’s disease, and
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Figure 2. A) In the skin tissue, hypergranulosis (asterisk), irregular acanthosis in the epidermis, hyperkeratosis on
the surface, perivascular lymphocytes and rare eosinophils (arrow) in the dermis are observed. B) In the biopsy
sample taken from the liver, infiltrative tumor cells forming groups within the fibrotic stroma are observed. C)
Nuclear TTF-1 positivity is observed in tumor cells observed in the liver. D) In the lung biopsy sample, tumoral
infiltration is observed within the fibroinflammatory stroma (chondroid tissue of the bronchial wall is marked
with an asterisk). E) Nuclear TTF-1 positivity is observed in tumor cells observed in the lung. F) Cytoplasmic
Synaptophysin positivity is observed in some of the tumor cells (Arrows in D, E and F point to the bronchial
surface epithelium) (A, B, D: Hematoxylin&Eosin, 100x magnification; C, E: Immunohistochemical TTF-1, 100x
magnification; F: Immunohistochemical Synaptophysin, 100x magnification).

approximately 3% in other hematological malignancies.
Chronic pruritus has also been reported in breast cancer,
non-melanoma skin cancer, biliary tract cancer, and gastric
carcinoid tumors. (13,14). Treatment of LSC aims to reduce
pruritus and minimize existing lesions. Rubbing and scratching
increase LSC. Pruritus and inflammation can be treated with
a lotion or steroid cream applied to the affected area of the
skin (15). Jaxon et al. investigated pruritus in more than 25,000
patients with solid cancer during follow-up and treatment.
A total of 203 patients were included in the study. The most
common tumor associated with pruritus was breast cancer at
36.5%, followed by lung cancer at 23.2%. In this study, pruritus
was evaluated during the cancer treatment process, and no
data were provided on the rate of pruritus etiology at the
time of diagnosis. Our patient had chronic pruritus and had
no additional disease other than the underlying cancer, and
her pruritus was relieved after chemotherapy. In this study,
pruritus was assessed during the treatment process, but
patients diagnosed due to pruritus were not reported (16). In
paraneoplastic pruritus, pruritus decreases or disappears with
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the treatment of the underlying malignancy. If the malignant
disease recurs, the pruritus may also recur (4).

In conclusion, chronic pruritus can be a symptom of
paraneoplastic syndrome. It is most commonly associated
with hematological malignancies. However, it should be kept
in mind that, although rare, it may be due to underlying solid
malignancies. Therefore, patients with chronic pruritus should
be screened for malignancy.
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Reactive Lymphocytosis Mimicking Acute Lymphoblastic
Leukemia in A Patient with DRESS Syndrome

DRESS Sendromlu Hastada Akut Lenfoblastik Losemiyi Taklit Eden Reaktif
Lenfositoz
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A 30-year-old female patient, who had been taking salazopyrine for reactive arthritis for three months, presented
with fever and icterus for the last 2 weeks, accompanied with erythematous maculopapular rash located on the
proximal areas of the trunk and upper extremities for the last two days. The patient also had facial edema on
admission. Oral and genital mucosa appeared normal on inspection. On physical examination, the patient had
peripheral cervical, axillary and inguinal lymph nodes not exceeding 2 cm in diameter. There were intrabdominal and
mediastinal lymph nodes of 1 to 2 cm in diameter with no signs of hepatosplenomegaly or mass lesion observed in
computed tomography evaluation. Hemogram analyses revealed leukocytosis with a white blood cell count of 20300/
uL, lymphocyte count of 7920/uL, absolute neutrophil count of 10960/uL and a monocyte count of 790/uL with no
eosinophilia. Hemoglobin level was 12.1 g/dl and platelet count was 233000/pL. Antinuclear antibody (ANA) was
positive with a titer of 1/100. Epstein-Barr virus (EBV) DNA was 486 copies/ml. EBV EBNA Ig G and EBV-VCA Ig G were
positive, while EBV IgM was negative. Other viral tests (HIV, HBV, HCV, HSV) and Rose Bengal test were negative. CRP
was 23 mg/dL and ferritin was 1304 ng/ml. Sedimentation rate was 41 mm/h. In biochemical analyses, transaminases
were elevated to 5 times the upper limit of normal (ULN). Lactate dehydrogenase was elevated to 4 times the ULN. Total
bilirubin was elevated as 5.6 mg/dL with direct bilirubin level of 4.4 mg/dL. There were slight elevations observed in
alkaline phosphatase and gamma glutamyl transferase (1.5 times the ULN). Other biochemical parameters were within
the normal limits. In the peripheral smear, mature lymphocytes, neutrophils and large granular lymphocytes were
observed, along with large lymphomonocytoid cells (Figure-1A and 1B), which were approximately 4 erythrocytes
in size, resembling acute lymphoblastic leukemia blasts with no granules in their basophilic cytoplasm, and having
large nuclei, thin chromatin and nucleoli in some of the nuclei. Flow cytometry analysis of peripheral blood revealed
no immunophenotypically compatible cells with acute leukemia blasts. Ninety percent of the lymphocytes were
identified as T cells immunophenotypically. In the bone marrow biopsy, the cellularity was between 80-85% and
the myeloid/erythroid ratio was 7 and increased which favors myeloid predominance. No infiltrative disease or
maturation arrest was observed. A diagnosis of DRESS (Drug Reaction with Eosinophilia and Systemic Symptoms)
associated with salazopyrine was suspected and Registry of Severe Cutaneous Adverse Reactions (RegiSCAR) scoring
system was applied (1). The patient had a score of 6 and was categorized as “definite” according to the RegiSCAR
scoring system. With corticosteroid and cyclosporine A treatment, the patient's clinical course hasimproved and
hemogram parameters has returned to normal values within 3 weeks. Her lymphadenopathieshave also disappeared.
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Figure 1A and 1B. Lymphomonocytoid cells
mimicking acute lymphoblastic leukemia, (White
arrows), Wright-Giemsa stain; x100 objective, original
magnification x1000
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