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Dergimizin degerli okuyuculari,

10 yili agkin siiredir, 48 say1 ile, diizenli olarak yayinlanan Sakarya Tip Dergi'miz, ulusal ve uluslararast tip litera-
tirtine katkida bulunmaya devam ediyor.

Dergimizin, bilimsel yazilarinizda degerlendirme ve yayinlanma stireglerinde iyilegtirmeler yaptik. Makalelerin
sonuglanma stirelerini oldukea kisalttik. TR Dizin diginda, diger uluslararas: indekslere bagvurularimizi yaptik.
Oniimiizdeki sayilarda uluslararasi dergi kategorisine girecegimizi duyurmaktan mutluluk duyuyoruz.

Bu sayimizda, ilgiyle okuyacaginizi umdugumuz, 17 orijinal aragtirma ve 2 olgu sunumunu sizlerle paylasiyoruz.
Bagta hakemlerimiz ve yazarlarimiz olmak tizere, editor kurulumuz adina, emegi gecen herkese tesekkiirlerimi
sunuyorum.

Prof. Dr. Yusuf AYDEMIR
Bas editor
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GENEL BILGILER

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

Arastirma Makalesi:

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

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

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

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

prospektif veya deneysel arastirma, derleme, olgu sunumu, editoryal yorum/tartisma, editre mektup, cerrahi teknik, ay1-
rict tani, tibbi kitap degerlendirmeleri, soru- cevaplar ve tip giindemini belirleyen giincel konulari yayinlayan, Ulusal ve
Uluslararasi tiim tibbi kurum ve personele ulasmayi hedefleyen bilimsel bir dergidir. 06/07/2019 tarihinden itibaren Dis
Hekimlig, Beslenme ve Diyetetik, Saglik Yonetimi Bilim Dallarindan génderilen calismalar koruyucu hekimlik konularint
islemek kaydiyla kabul edilecektir.

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

bu adresten

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

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

ilgili komite

b3.htm) uyularak gerceklestirildigine

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

Degerlendirme Siireci:

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

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

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

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

d k.gov.tr/smj internet ad

aittir. Yazarlar, http & inden ul

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

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

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

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

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

indeksl dergilerd hsmalarind

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

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

oncelik

Ingilizce &

hizmeti veren p 1 kurum veya kur yardim i durumunda

Yazinin Hazirlanmast

Derleme tiiriindeki bilimsel galismalar igin yazar says ticii gegmemelidir.

Olgusunumlar igin yazar sayist altiy: gegmemelidir.

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

Yazilar Microsoft Word formatinda olmalidir. (Tablolar dahilolacak sekilde)

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

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

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

getirilen cklerde

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

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

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

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

terimler, kisaltmalar ve semboller d

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

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

Yazinin Béliimleri

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

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

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

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

Giris (Introduction)

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

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

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

Derleme:

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

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

Editore Mektup:

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

Anahtar Kelimeler

Enaz3 en fazla 6 adet, Tiirkce ve Ingilizce yazimalidir.

Kelimeler birbirlerinden noktal virgiil () ile ayrilmalidir.

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

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

Kaynaklar

Yazarlar yalnizca dogrudan yararlandiklar kaynaklar: yazilarinda gosterebilirler.

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

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

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

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

Kaynak sayisinin aragtirmalarda 50 ve derlemelerde 100, olgu sunumlarinda da

10 ile sinirlandirilmasina 6zen gosterilmelidir.

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

Makale igin; Yazar(lar)in soyad(lar)1 ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi, yl, cilt, say1, sayfa no'su belir-
tilmelidir.

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

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

oldugu, sehir, yaymevi, yil ve sayfalar belirtilmelidir.

Ornek:

« Yabancr dilde yayimlanan kitaplar icin;

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

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

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

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

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

Sekil, Resim, Tablo ve Grafikler

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

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

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

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

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

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

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

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

Galigmalar tam olmali ve sunlari kapsamalidir:

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

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

Editore Sunum Sayfasi

Kapak Sayfast

Yazinin Bolimleri

Tiirkge ve Ingilizce baslik

Oz (Tiirkge ve Ingilizce)

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

Uygun boliimlere ayrilmis ana metin

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

Dergi yazt kurallarina uygun olarak hazirlanmis kaynaklar listesi

Biitiin sekil, tablo ve grafikler

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

Kontrol listesinde belirtilen kosullart

icind siireci
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Information to Authors

General Information:

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

The manuscripts may be related to Emergency Medicine, Forensic Medicine, Family Medicine, Algology, Anatomy, Anesthe-
siology and Reanimation, Neurosurgery, Pediatrics, Dermatology, Infectious Diseases and Clinical Microbiology, Physical
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In this study, we aimed to evaluate the complications of carotid artery stenting in patients with extracranial carotid artery stenosis, retrospectively.

Complications such as stroke, death, restenosis in the first 30 days and 1 year after the CAS procedure, cerebral hyperperfusion and stent thrombosis/occlusion in the
perioperative first 24 hours and first 30 days were evaluated.

Of the 205 CAS procedures, complications developed in 12 patients. The complication rate for the first 30 days after the procedure was 4,87%, and at the end of the first
year, it was 5,85%. Of the 12 patients with complications, 8 had carotid stenosis of 290%. Death occurred in 4 of 195 patients with carotid artery stenosis. The mortality rate
within the first 30 days and during the 1-year follow-up period was 1,53% and 2,05%, respectively. Ischemic stroke occurred in 6 of 195 patients with carotid artery stenosis.
After the first 30 days and one year follow-up, ischemic stroke had occurred in 3,07% of patients. Stent thrombosis/occlusion rate was 4,87% in 205 CAS procedures, and
7 of them occurred in the perioperative first 24 hours and another 3 occurred within the first 30 days. Restenosis rates were 0,48% and 0,97% at 6 months and the first
year, respectively.

It has been observed that the incidence of complications in the CAS procedure is higher in symptomatic cases requiring emergency endovascular treatment or in cases with
a carotid artery stenosis rate of 90% or more. In addition, the most common CAS complication in our study was found to be carotid artery stent thrombosis/occlusion.

carotid artery stenting, carotid artery diseases, carotid artery stenosis, stents, stroke.
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Biz bu ¢alismada ekstrakraniyal karotis arter darlig olan hastalarda, karotis arter stentleme (KAS) komplikasyonlarini retrospektif olarak degerlendirmeyi amagladik.

KAS islemi sonrast ilk 30 giin ve 1 yil iginde inme, oliim, restenoz; perioperatif ilk 24 saat ve ilk 30 giinde serebral hiperperfiizyon ve stent trombozu/okliizyonu gibi komplikas-
yonlar degerlendirildi.

205 KAS islemde 12 hastada komplikasyon gelisti. 205 KAS islem sonrast ilk 30 giin icin komplikasyon orant % 4,87 iken, 1. yil sonunda % 5,85 oramnda izlendi. Komplikasyon
goriilen 12 hastanin 8'inin karotis arterlerinde % 90 ve iizeri darlik mevcuttu. 195 karotis arter hastasinin 4’ iinde 6liim gelisti. Ilk 30 giin icindeki mortalite oram % 1,53 iken
bir yillik izlem siirecinde toplam mortalite orant % 2,05 olarak bulundu. 195 karotis arter hastasinin 6’inda iskemik inme saptands. Ilk 30 giin ve bir yillik takip sonrast iskemik
inme orant % 3,07 olarak saptandh. Stent trombozu/okliizyonu orani 205 KAS islemde % 4,87 olup, 7’ si perioperatif ilk 24 saatte, 3’ ii ise ilk 30 giin i¢inde meydana gelmisti.
Restenoz ilk 6 ay sonunda % 0,48 oraninda goriiliirken, bu oran ilk bir yilsonunda % 0,97 olarak izlendi.

KAS isleminde komplikasyon gériilme sikliginin, acil endovaskiiler tedavi gerektiren semptomatik veya karotis arter darlik orani %90 ve iizeri olan vakalarda daha yiiksek

oldugu gozlenmistir. Ayrica ¢alis da en stk KAS komplikasyonun karotis arter stent trombozu/okliizyonu oldugu tespit edilmistir.

karotis arter stentleme, karotis arter hastaliklari, karotis arter stenozu, stentler, inme
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INTRODUCTION
Stroke is an important cause of mortality and morbidity.
One of the causes of ischemic stroke is carotid artery ste-
nosis. The recurrence rate is high in strokes due to symp-
tomatic carotid artery stenosis followed by medical treat-
ment. In carotid artery stenosis, the possibility of stroke
increases as the stenosis rate increases. Therefore, revas-
cularization is an effective and safe method of preventing
stroke in patients with severe carotid stenosis presenting
due to stroke and transient ischemic attack or those who
are asymptomatic."” Medical, interventional, and surgical
treatments (endarterectomy) are performed to treat carot-
id artery stenosis effectively. In studies utilizing embolic
protective devices, it was demonstrated that carotid artery
stenting (CAS) treatment was similar to carotid artery en-
darterectomy (CAE) in terms of preventing recurrent is-
chemic strokes, and these two methods were found to have

similar complication rates.>*

In this study, we aimed to examine the complications of
CAS, the causes of these complications, their frequency,
and their relationship with pre-procedural carotid artery

stenosis.

MATERIAL and METHODS
In this study, patients with symptomatic and asympto-
matic carotid artery stenosis who underwent CAS in Bez-
mialem Vakif University Neurology Clinic between 2011
and 2016 were analyzed retrospectively after obtaining the
approval of the Bezmialem University Ethics Committee
(10.09.2019/16-318). The procedures used in this study
adhere to the tenets of the Declaration of Helsinki. All par-
ticipants gave their written informed consent to partici-
pate in the study. Internal carotid artery (ICA) stenosis was
detected by computed tomography angiography, magnetic
resonance angiography (MRA) and/or digital subtraction
angiography (DSA). For CAS, symptomatic patients older
than 18 years with stenosis of >50% and asymptomatic pa-
tients with stenosis >70% were selected based on the North

American Symptomatic Carotid Endarterectomy Trial

(NASCET) criteria.’ Symptomatic stroke criteria were ipsi-
lateral transient ischemic attack or stroke in the previous 6
months. Patients with a recent history of hemorrhage, total
occlusion in the target vessel, bleeding coagulation disor-
der, who could not receive antiaggregant treatment or al-
lergic to antiaggregant and contrast agents, who had a life
expectancy of <1 year, and who could not undergo CAS
due to these reasons were excluded. The study included
195 patients who underwent 205 procedures. The patients
were divided into symptomatic and asymptomatic groups.
Four groups were formed based on carotid artery stenosis
rates: 50%-70%, 70%-90%, 90%-98%, and 98%-99%. In
addition, the contralateral carotid artery of the CAS site
was classified according to the same stenosis rates. Com-
plications, such as cerebral hyperperfusion, bleeding due
to hyperperfusion, stroke, death, stent thrombosis/occlu-
sion, and restenosis were evaluated on the 30th day after
CAS and at the end of 1 year.

The demographic data of the patients, risk factors, the
symptomatic and asymptomatic presentation of stroke
events, rates of carotid stenosis, the side (left/right) receiv-
ing CAS treatment, and complications in the perioperative

first 24 hours, first 30 days, first year were recorded.

Statistical Analysis
PASW Statistics 22 for Windows statistical package pro-
gram was used for transferring the data to the computer
and statistical analysis. Descriptive statistics (frequency,
percentage) were used in the presentation of data. Varia-
bles are expressed as mean, standard deviation, frequen-
cy and percentage. All other features/properties were as-

sessed by an expert observer.

Revascularization Procedure
Aspirin (100 mg/day) and clopidogrel (75 mg/day) were
administered at least 2 days before CAS after routine imag-
ing of the patients with brain computed tomography (CT).
On the day of the procedure, the patients were regularly

administered with antihypertensive drugs, except 8 block-
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ers. CAS was performed under local anesthesia through
the femoral approach. An 8F introducer sheath was placed,
and unfractionated heparin (100 IU/kg) was administered
to extend the anticoagulation time to 250-300 seconds.
Arterial pressure and echocardiography (ECG) of the pa-
tients were monitored continuously during the procedure.
An 8F guiding catheter (Cordis,USA) was placed proximal
to the target lesion. Distal embolic protection was applied
with a vascular filter (Filter wire EZ, Boston, USA) in all
patients during CAS. After the protection devices were
placed, the procedures were performed as follows: predila-
tion (2-3 mm), stent placement, and post-dilatation (4-6

mm).

Predilation was performed to facilitate the passage of the
stent to the lesion in cases with critical stenosis (>85%) or
when severe calcifications were seen during fluoroscopy.
Self-expanding stents (Wallstent, Boston Scientific, Natick,
MA, USA) were placed in the stenotic carotid arteries.
When necessary, residual stenosis of <30% was obtained

after the stent was placed by post-dilating the lesion.

To prevent bradycardia and hypotension, 0,5-1 mg intra-
venous atropine was routinely administered before balloon
inflation. Intravenous (IV) atropine was re-administered
in patients who had a >20 beats/min decrease in heart rate
during balloon dilation and stent placement. In case of
severe hypotension (systolic blood pressure <80 mmHg),
infusion of inotropic agents (dopamine 5-15 pg/kg/min)
and additional IV fluids were used. On the other hand,
nitroprusside infusion was administered in cases where
hypertension developed. Before removal of the protection
device, two angle angiograms and intracranial images of
the stent implantation area were obtained. The procedure
was considered successful when the stenotic segment of
the carotid artery was effectively dilated (residual steno-
sis <30% with adequate blood flow). After the procedure,
antiplatelet therapy was continued (dual antiaggregant
therapy for at least 3 months and aspirin continued indef-

initely). All patients were followed up in the intensive care

unit during the first 3 hours after the procedure. In addi-
tion,neurological examinations were continued regularly
until discharge, and magnetic resonance imaging (MRI)
or CT was performed in patients demonstrating neuro-
logical changes after the procedure. Strict blood pressure
control was achieved to maintain the systolic blood pres-
sure between 100 and 130 mmHg or maintain a decrease
of 10%-20% from baseline.

RESULTS

This study retrospectively analyzed 205 CAS procedures
performed on 195 patients with symptomatic (n = 133)
and asymptomatic (n = 62) carotid artery stenosis. Of the
patients with a mean age of 68,45 + 9,05 years, 143 were
males and 52 were females. CAS procedures were right-sid-
ed in 93 patients, left-sided in 92 patients and bilateral in
10 patients. The patients were divided into four groups ac-
cording to the degree of carotid artery stenosis (stenosis
rate): 50%-70%, 70%-90%, 90%-98%, and 98%-99%.

In patients with right ICA stenting, 8, 35, 51, and 9 patients
had carotid artery stenosis rates of 50%-70%, 70%-90%,
90%-98%, and 98%-99%, respectively. In patients with
left ICA stenting, 9, 29, 50, and 14 patients had carotid ar-
tery stenosis rates of 50%-70%, 70%-90%, 90%-98%, and
98%-99%, respectively. Additionally, the carotid artery
stenosis rates of the contralateral side (relative to the CAS
application site) were examined. Regarding the contralat-
eral carotid artery stenosis rates in patients with stenting
to the right ICA, 18, 12, 8, and 4 patients had carotid ar-
tery stenosis rates of 50%-70%, 70%-90%, 90%-98%,
98%-99%, respectively, and 10 patients had contralateral
carotid total occlusion; whereas the remaining 51 patients
had <50% stenosis. Regarding the contralateral carotid ar-
tery stenosis rates in patients with stenting to the left ICA,
16, 8,7, and 1 patient(s) had carotid artery stenosis rates of
50%-70%, 70%-90%, 90%-98%, 98%-99%, respectively.
Also, 17 patients had contralateral carotid total occlusion

and the remaining 54 patients had <50% stenosis.
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Considering the risk factors of patients who underwent
carotid stent; 86,66% hypertension, 63,58% hyperlipidem-
ia, 44,10% coronary artery disease, 38,97% diabetes mel-
litus, 19,48% smoking and 5,12% atrial fibrillation were

observed.

Complications developed in 10 patients within the first 30
days and in 2 patients at the end of 1 year. The compli-
cation rate was 4,87% for the first 30 days after CAS and
5,85% at the end of the first year. Of the 12 patients with
complications, 8 had >90% stenosis in their carotid arter-
ies. Stent thrombosis/ occlusion developed in 10 of the 12
patients, and 8 of these patients were symptomatic cases
with emergency. The rate of stent thrombosis/occlusion
was 4,87%, with 8 of them occurring in the perioperative

first 24 h and 2 within the first 30 days. Neurological defi-

cit development was prevented by performing CAS again
in one of the two patients who developed stent thrombo-
sis/occlusion, while CAE was utilized in the other patient.
Due to stent thrombosis/occlusion, two patients died dur-
ing the procedure; one patient died in the first month due
to a large infarction after the procedure, and one patient
died at the end of 1 year. The mortality rate during the 30
day and 1-year follow-up periods were 1,53% and 2,05%,
respectively. Furthermore, 6 patients had ischemic strokes
in the first 30 days. No new strokes were observed dur-
ing the 1-year follow-up; thus, ischemic stroke rate was
3,07% for both follow-up periods. Restenosis occurred in
2 patients, 1 at the end of the 6th month and 1 at the end
of 1 year; thus, restenosis rate was 0,48% at 6 months and
0,97% at the end of the first year (Table 1).

Table 1. Characteristics of patients with complications related to carotid artery stenting
Y

St L

2 Ey 38 . Byl . & g

g 2 2% =i g ES2| &8 = E

] ] -] s E S =5 s ~= ]

z 5 o £ S = S§E&| £ = g | 5

- = & ] S g E S8 E &9 S =

g 3 = £ B Teif SwET | 2| s | 5| &

= ) = 4 e g g g %3¢ -] S b - =

< % ¢ = < =2 2ol 3| 8cK= i=} 2 S 3

A < o ~ O® 7 < L0l PLOK @ =) [ —
1 48 M 50% symptomatic + - + - - 3
2 70 M CAD, DM, HT 99% asymptomatic + - - + - 6
3 70 F CAD, DM, HT 90% symptomatic + - + - - 1
4 81 F CAD, HT, HL 70% symptomatic + - - - - 0
5 60 M | CAD, HT, DM, HL 95% symptomatic - + + + - 6
6 82 F HT, HL 95 % symptomatic + - - - 0
7 86 F HT 70% asymptomatic - + + - - 1
8 81 M HL 90% asymptomatic + - + * - 5
9 58 M HT, DM, HL 90% symptomatic + - - + - 6
10 56 F HT, DM, HL 90% symptomatic + - + - - 5
11 64 M CAD, HL 95% symptomatic - - - - > 0
12 57 F HTHL, Smoking 70% symptomatic - - - - 10
*The patient died after 1 year, **Restenosis developed in the 6th month, ***Restenosis developed in the 1st year
HT hypertension, HL hyperlipidemia, CAD coronary artery disease, DM diabetes mellitus, mRS; Modified Rankin Score
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DISCUSSION
Approximately 75% of ischemic strokes are caused by the
anterior system, and the cause for one-third of them is
carotid artery stenosis. In carotid artery stenosis, the risk
of stroke recurrence is high in the first 7 days. In patients
with stroke due to symptomatic carotid artery stenosis, re-
currence rate in the first 2 years reaches up to 26% in those
treated medically after the first event.® In asymptomatic
patients with carotid artery stenosis (comprising >60% of
patients) the annual incidence of stroke has been report-
ed to be 2,5%, even under medical treatment.” Therefore,
surgical and interventional treatments have gained con-
siderable importance as effective alternatives to medical

treatment.

After carotid artery stenosis is diagnosed, the indication(s)
and method of treatment should be evaluated. The de-
gree of stenosis is important in this evaluation. Medical
treatment is usually sufficient in cases with a stenosis of
<50% in the vascular lumen.® The superiority of surgical
treatment over medical treatment in patients with sig-
nificant stenosis in the carotid arteries (=70%) has been
demonstrated by large-scale studies, such as the NASCET
study, the European Carotid Surgery Trial (ECST), and the
Asymptomatic Carotid Atherosclerosis Study (ACAS).>"*

The reliability and efficacy of CAS has been demonstrated
in studies conducted with comparisons to surgical treat-
ments. The Carotid and Vertebral Artery Transluminal
Angioplasty (CAVATAS) study, published in 2002, was the
first randomized study including symptomatic and asymp-
tomatic patients, and the rates of stroke with periproce-
dural sequela, death, and long-term stroke were found to
be similar.'®!! In the Stenting and Angioplasty with Pro-
tection in Patients at High Risk for Endarterectomy study
(SAPPHIRE) study, conducted in 2004, wherein only high-
risk patients were included from symptomatic and asymp-
tomatic patients, the rates of stroke, death and myocardial
infarction (MI) within 30 days; and ipsilateral stroke and
death rates between 31 days and 1 year (12,2% vs 20,1%)

were in favor of CAS. By contrast, no difference was found
in periprocedural stroke, death and MI rates between 31
days and 3 years, and ipsilateral stroke and death rates be-
tween 31 days and 3 years.*'? In 2006, the Endarterectomy
versus Angioplasty in Patients with Symptomatic Severe
Carotid Stenosis study (EVA 3S), wherein only sympto-
matic patients were included, was terminated early due to
periprocedural stroke on the CAS side and high mortali-
ty rate. The 5-year periprocedural stroke, death and non-
procedural ipsilateral stroke rates were similarly high on
the CAS side, and no difference was found in the 10-year
follow-up.’*** In the Stent-Protected Angioplasty versus
Carotid Endarterectomy (SPACE) study in 2006, which
included symptomatic patients, no significant difference
was observed between the groups in terms of periproce-
dural death and ipsilateral stroke (6,84% vs 6,34%). In the
2-year period, ipsilateral stroke, periprocedural stroke and
death rates were similar.’>'* In the largest study concerning
this topic, the Carotid Revascularization Endarterectomy
versus Stenting Trial (CREST) which included 2502 symp-
tomatic and asymptomatic patients, the rates of periproce-
dural stroke, death and MI were again found to be similar
(5,2% vs 4,5%). Although periprocedural stroke was more
common in the CAS arm of the study, MI was more com-
mon on the endarterectomy side. No significant difference
was found in stroke, MI and mortality rates at the 10-year
follow-up. Stroke, death and ipsilateral stroke were more
common in the CAS group in the 10-year period. The
long-term results of postprocedural ipsilateral stroke were

similar.>!”

In our study, although the mortality rate in the first 30 days
in CAS recipients was 1,53%, the total mortality rate was
2,05% during the 1-year follow-up period. The ipsilateral
ischemic stroke rate was 3,07% after the first 30 days and
1-year follow-up, which was compatible with the mortality
(0%-2%) and stroke (2,9%-8,3%) rates of CAS in various
series conducted since June 1997.'%* Although more than
half of the patients were symptomatic, stroke rates in our

study were low and consistent with the literature. Similar
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to previous studies, this may be related to appropriate pre-
and post-dilatation and the use of an embolism protective
device and a closed-cell stent. Emboli-preventive filters re-
duce the frequency of embolism associated with CAS ther-
apy. In addition, these vascular filters allow stenting while
blood flow continues, making it possible to treat patients
with occluded contralateral ICA.?° Although the benefit of
emboli protective devices is still not clearly demonstrated,
in a large-scale study involving 11243 patients, periproce-
dural stroke and mortality rates were lower among patients

in which emboli-protective devices were used.*!

In our study, 101 of the patients who underwent CAS had
>90% carotid stenosis. The mortality rate was 3,96% in
these patients who represented a group with a high risk
of stroke. Because this rate is within the acceptable range,
CAS has been suggested to be a reliable treatment method

in patients with severe stenosis (=90%).

Apart from ischemic stroke that may occur during carotid
revascularization, another major neurological complica-
tion is cerebral hyperperfusion. The mortality and morbid-
ity rates of hemorrhage due to hyperperfusion after CAS
was 1%.% In one study, to prevent postoperative hyperper-
fusion, percutaneous transluminal angioplasty (PTA) was
recommended (followed by CAS) with the use of a PTA
balloon with a diameter of <3.0 mm in the first session,
leaving an appropriate interval (such as 1-3 weeks) be-
tween PTA and CAS, and measurement of cerebral blood
flow.* None of our patients developed hemorrhage asso-
ciated with cerebral hyperperfusion, which may be due to
the use of a PTA balloon with a diameter of <3,0 mm in the

first session and strict blood pressure regulation.

Although stent thrombosis, another complication, is un-
common, it is a complication with serious mortality and
morbidity.** In stent thrombosis, the first 30 days have
been classified as the early stage, and after 30 days (usually
to 12 months) as late stage.”” For the early period, the first
24 hours is defined as the acute period, while the period

between 1 and 30 days is classified as subacute.” Stroke
following stent thrombosis is thought to occur either as a
direct result of thrombosis or as a complication of indi-
rect distal embolism.” In the data, acute stent thrombosis
rate was observed between 0,04% and 2%.?® The literature
on this topic mostly includes case-by-case evaluations, in-
stead of large, randomized studies on stent thrombosis. In
another study, the incidence of acute stent thrombosis was
0,5%-0,8%.% However, in the follow-up of acute carotid
stent thrombosis (ACST) using serial CT angiography, the
stent thrombosis rate in the early period was 43,5% in 23
cases.”® Some studies include only emergency and symp-
tomatic patients for stent thrombosis in CAS, while oth-
er studies also include asymptomatic patients. In elective
cases, the frequency of thrombosis ranged from 0,36% to
2,1%.’' In emergency situations, this rate demonstrates and
increase, with frequencies ranging from 5,6% to 33%.**
In some series, especially in tandem occlusions associat-
ed with intracranial thrombectomy, higher than expected
ACST rates up to 45% were observed.? In our study, the
stent thrombosis/ occlusion rate was 4,87%, and the rel-
atively high rate may be due to CAS being performed on
mostly emergency and symptomatic patients in this ret-
rospective study. Actually, among the eight patients who
developed stent thrombosis/occlusion six were emergency
cases, and most of them were symptomatic and had mul-
tiple risk factors. In addition, seven of the patients who
developed stent thrombosis/occlusion had a carotid artery
stenosis of 290%, and these patients were included in the

high-risk patient group.

The carotid artery stenosis rates of patients who died
were 290%. In 7 of the 10 patients who developed stent
thrombosis/occlusion, and in 4 of the 6 patients who had
a stroke, the carotid stenosis rate was also 290%. No com-
plications were observed in patients with bilateral carotid
stenosis, who had undergone treatment for each carotid
at different times. Thus, current evidence shows that the
incidence of complications for CAS does not increase in

those with bilateral carotid stenosis, but in those with high
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stenosis rate (=90%) those with emergency and patients

who are symptomatic.

Another complication associated with CAS is restenosis.
In studies, the restenosis rate after CAS was 5%-11% with
different follow-up periods.***® Barros et al. reported a
restenosis rate of 6% within 2 years.” In the CAVATAS,
carotid revascularization using endarterectomy or stent-
ing systems (CaRESS), and SPACE studies, a higher rate of
post-CAS restenosis was reported compared to post-CAE
restenosis rate.'®>* However, EVA3S and Mannheim and
Karmeli advocated the opposite in their studies including

a 1-year follow-up.*®*

Many factors, such as smoking, hyperlipidemia, hyperten-
sion and diabetes mellitus, can, increase the incidence of
restenosis after CAS.***! In addition, the role of sex and age
was also mentioned.’**® The CAVATAS study reported that
smoking contributed to the progression of restenosis.*” In
other studies, recurrent carotid artery stenosis increased in
patients with residual stenosis after CAS, history of cardi-
ovascular and cerebrovascular disease, high-grade carotid
artery stenosis, and contralateral carotid stenosis.** One
particular study also reported that the presence of calcified
plaque was associated with restenosis.*® From these data,
it is evident that improving risk factors can reduce the in-
cidence of restenosis. In our study, restenosis rate in our
patients who underwent CAS was 0,48% at the end of the
first 6 months and 0,97% at the end of 1 year. While look-
ing at antiaggregant resistance and genetic polymorphisms
for effective antiaggregant treatment in our patients, we
tried to control various risk factors with frequent polyclin-
ic controls throughout the first 6 months. This situation
may be associated with the low rate of restenosis in our

patients.

In our study, no complications were observed in high-risk
patients with bilateral stenosis after bilateral CAS proce-
dures had been performed at separate times. In a multi-

center, prospective study on bilateral carotid stenosis,

which included 747 patients at high risk for CAE47, two
separate CAS procedures were performed with a >30-day
interval in 78 of these patients (10,4%), while procedures
were bilateral in other patients. No significant differences
were found between the two groups with respect to any
of the endpoints, at neither 30 days nor 1 year. Thus, both
approaches are effective in the CAE treatment of high-risk
patients without any increase in morbidity and mortality.*
Our study also supports this finding, and it may be feasi-
ble to note that CAS may be an alternative in this group
of patients wherein CAE could be considered risky due to

bilateral stenosis.

CONCLUSION
Unilateral and bilateral CAS is a procedure with low mor-
tality rate and is an effective treatment method that can
prevent recurrent ischemic stroke. The incidence of pos-
sible complications is associated with presence of emer-
gency, the symptomatic nature of the patient and degree
of stenosis rate (290%), rather than the presence of bilat-
eral carotid stenosis. In addition, although the incidence
of stent thrombosis/occlusion was not observed as a clear
rate in the literature, it was the most common carotid stent

complication in our study.

Limitations
It can be said that the most important limitation of this
study was the small number of patients, its single centered
nature and retrospective design. Anatomical features such
as aortic arch type, target lesion length, calcification of the
target area, ICA/CCA angle/tortuosity were not evaluated
for perioperative risk. In addition, the type of stent used in
our study was only closed cell stent and only distal vascu-
lar filter type as embolic protective device. All these can be

considered as limitations of our study.
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Abstract

Introduction  This study aims to investigate the relationship between smokeless tobacco (Maras powder) and cigarette consumption with homocysteine, Paraoxonase-1 (PON-1),
Arylesterase (ARE), and Lipoprotein-a (Lp (a)), which are known as risk factors for cardiovascular diseases.

Materials ~ The individuals included in the study were divided into three groups as Maras powder users (n = 38), cigarette smokers (n = 38), and healthy volunteers who did not use
and Methods either tobacco group (n = 38). Serum homocysteine, PON-1, ARE, and Lp (a) levels of all participants were examined.

Results ~ When the groups are compared, the highest homocysteine level was in the Maras powder group. While the difference between the control group and the Maras powder
group was statistically significant, the difference between the control and smokers groups was statistically insignificant. Although PON values were lower in both the Maras
powder and smokers groups than the control group, the difference was significant only in the smoking group. ARE was significantly lower, and Lp (a) was significantly
higher in both tobacco smokers groups compared to the control group.

Conclusion  Serum homocysteine levels increase in both Maras powder users and smokers. Moreover; Decreased PON-1 and ARE levels in smokers, decreased ARE levels in Marag
powder users show that Marag powder use has side effects at least as much as cigarettes.

Keywords ~ Maras powder; homocysteine; Paraoxonase-1; Arylesterase; Lipoprotein-a

Ama¢  Bu ¢alisma, dumansiz tiitiin (Maras otu) ile sigara tiiketiminin kardiyovaskiiler hastaliklar icin risk faktorleri olarak bilinen homosistein, Paraoksonaz-1 (PON-1), Arylesteraz
(ARE) ve Lipoprotein-a (Lp (a)) ile iliskisini arastirmay: amaglamaktadur.

Yontem ve  Calismaya alinan bireyler Maras otu kullananlar (n=38), sigara icenler (n=38) ve her iki tiitiin grubunu da kullanmayan saglikli goniilliiler (n=38) olarak ii¢ gruba ayrilds. Tiim
Geregler  katilimcilarin serum homosistein, PON-1, ARE ve Lp (a) diizeylerine bakild:.

Bulgular  Gruplar karsilastirildiginda en yiiksek homosistein diizeyi Maras otu grubundaydi. Kontrol grubu ile Maras otu grubu arasindaki fark istatistiksel olarak anlamliyken, kontrol
grubu ile sigara icen grup arasindaki fark istatistiksel olarak anlamsizdi. Hem Maras otu hem de sigara icen grupta PON degerleri kontrol grubuna gore daha diisiik olmasina
ragmen, fark sadece sigara icen grupta anlamhiydi. Kontrol grubuna gore her iki tiitiin icen grupta ARE anlamls olarak daha diisiiktii ve Lp (a) anlamli olarak daha yiiksekti.

Sonu¢  Serum homosistein diizeylerinin hem Maras otu kullananlarda hem de sigara icenlerde artmaktadur. Ayrica; sigara icenlerde azalan PON-1 ve ARE seviyeleri, Maras otu kul-
lananlarda azalan ARE seviyeleri Maras otu kullamiminin en az sigara kadar yan etkileri oldugunu gostermektedir.

Anahtar X .
i Maras otu; homosistein; Paraoksonaz-1; Arylesteraz; Lipoprotein-a
Kelimeler
@ [T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License
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INTRODUCTION
Tobacco use is still one of the most important causes of
mortality and morbidity worldwide. Although tobac-
co smoking is mainly through cigarette smoking, other
smokeless tobacco use patterns are also common. Smoke-
less tobacco is used by many cultures worldwide, including
the United States, Sweden, India, and the Middle East.'*
Some common smokeless tobacco (ST) products include
chewing tobacco, rappee, snus, and topical tobacco paste’.
Maras powder (MW), an important example of the ST,
is widely used in Turkey’s eastern Mediterranean region.
Also, other countries, such as Sudan and Saudi Arabia,
often use MW as a smokeless tobacco type.>® The stud-
ies conducted in Turkey reported an MW use ratio of 4
- 16.8%.” Unlike chewing tobacco, Maras powder is used
orally. The leaves of the plant named “Nicotiana rustica
Linn,” which is called “Wild Tobacco, are dried and mixed
with the ashes of walnut, oak or vine wood with a ratio of
1/2 or 1/3. Then, this mixture is moistened by adding a
sum of water. A piece (approximately 1 g) of this mixture is
placed between the lower lip mucosa and the gingiva. The
mixture is spit after 4-5 minutes. Since this area’s capillary
blood vessels are rich where tobacco is applied, nicotine
quickly enters the bloodstream. People using MW repeat
this process several times a day, and some individuals even
sleep all night with tobacco in their mouths. The nicotine
content of N. Rustica L is approximately 6-10 times higher
than N. tabacum L in cigarette.® In this case, N.rustica L is
preferred to prepare wild tobacco due to its high nicotine
content. It is assumed that the ash in this mixture converts
the alkaloids into their base form and allows them to be

easily absorbed from the buccal mucosa.’

Several studies and meta-analyses have shown that smoke-
less tobacco has an increased risk for cardiovascular dis-

eases. 014

It is known that homocysteine has atherogenic properties
and is a risk factor for cardiovascular disease (CVD).!* The

effects of Maras powder use on the cardiovascular system

have been investigated by examining many parameters,
and the harmful effects of Maras powder on the cardiovas-
cular system have been revealed.*''” However, Homocyst-
eine, one of the known risk factors for CVD, has not been

studied in Maras powder users.

Clinical studies are showing that PON-1 plays an athero-
protective role 18 and that low PON-1 activity increases
the risk of CHD (coronary heart disease)."

In this study, we compared the serum Homocysteine,
PONI, ARE, Lp (a), HDL Cholesterol, LDL Cholesterol,
Total Cholesterol, and Triglyceride levels and compared
Maras powder users and cigarette smokers with the control
group. In this way, we aimed to contribute to the elucida-
tion of Maras powder use’s etiopathogenesis as a risk factor

for atherosclerosis and other cardiovascular diseases.

MATERIALS and METHODS
Thirty-eight male subjects using Maras powder, 38 male
cigarette smokers, and 38 healthy males for the control
group were included in the study. The study protocol was
conducted as the principles of the Declaration of Helsinki
and approved by the local Ethical Committee of our hos-
pital (21.03.2018/25). The signed informed consent form
was obtained from the participants who volunteered to

participate in the study.

Inclusion criteria for the study:
1. The Maras powder group: Participants using 1-2
grams of Maras powder each time, at least 3-6 times a

day, were included.

2. The cigarette smoking group: Participants smoking at
least one pack a day for at least one year were includ-
ed.

3. The Control Group: Participants who are not on reg-

ular cigarettes or Maras powder in addition to not be-

ing a passive smoker were included.

Exclusion criteria: Patients with any type of acute or
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chronic diseases, patients with medication use daily, and
patients who were using both cigarettes and Maras powder
at the same time were excluded. The participants’ blood
samples were taken after the 12-hour smoking and Maras
powder-free period between 08:00 and 10:00 a.m. follow-
ing the 12-hour fasting. The venous blood sampling was
placed in gel blood tubes and centrifuged at 4000 g for
5 minutes. Serum samples obtained were portioned into
appropriate containers and stored at -80°C until analysis.
Homocysteine, Vitamin B12, and Folate levels were meas-
ured with the Roche Cobas E602 device using the electro-
chemiluminescence method, and the lipids were meas-
ured on the Roche Cobas C702 device by the photometric
method. Paraoxonase and Arylesterase were measured by
using a commercial kit on an automatic analyzer with the
colorimetric principle, and Lipoprotein-a was measured
with ELISA (Enzyme-Linked Immunosorbent Assay) (Rel
Assay Diagnostic kit, Mega Tip, Gaziantep, Turkey) com-

mercial kits.

In the study, the number of samples for three different
groups was determined with a: 0.05 significance level, B:
0.20, and 0.80 test power analysis. Accordingly, a total of
114 individuals, 38 individuals in each group with a 0.80

test power, were included in the study.

The compatibility of the variables to the normal distribu-
tion was examined with the Shapiro-Wilk test in the eval-
uation of the data. Mann-Whitney U test was used to com-
pare two groups for the variables that did not show normal
distribution. Comparisons between the three groups were
made with the Kruskal Wallis H test. The statistical signif-
icance level was accepted as p<0.05. Statistical parameters
were expressed as Median (min-max). Data were evalu-
ated using IBM SPSS Statistics for Windows (IBM SPSS
for Windows version 22, IBM Corporation, Armonk, New
York, United States).

RESULTS
Demographic data are shown in Table 1. When the groups

were compared, the highest homocysteine level was in the

Maras powder group.

Table 1. Demographic Data

h::vl::r Smoking Control
powd Median Median P
Median . .
. (min-max) (min-max)
(min-max)
385 31.0 30.5
Age (200-70.0) | (22.0-65.0) | (21.0-50.0) | %098
. 172 175 177
Height (162-185) | (159-190) | (163-190) | %120
‘ 82 79 85
Weight (55-117) (62-128) 5-110) | 00
26.4 262 26.4
BMI (18.9-40.0) | (19.9-39.5) | (16.8-40.0) | *%7

Kruskal Wallis H test; a:0.05 BMI: Body Mass Index

While the difference between the control group and the
Maras powder group was statistically significant, the dif-
ference between the control and the smoker groups was
statistically insignificant. Although PON values were low-
er in both the Maras powder and smokers groups than the
control, the difference was significant only in the smoking
group. ARE was significantly lower, and Lp (a) was signif-
icantly higher in both tobacco and Maras powder groups
than the control group. (Table 2, Figure 1)

In the correlation analysis, there was a significant positive
correlation between the duration of Maras powder use and
cigarette smoking and homocysteine levels (p = 0.02, r =
0.491 and p =0.00, r = 0.614, respectively) (Figure 2). There

was no significant correlation between other parameters.
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Table 2: Comparison of the laboratory parameters of the groups

Maras powder Smoking Control
Median (min-max) Median (min-max) Median (min-max) P
Duration (years) 11.5(2-35) 14.0(3-40) 0.620
Amount (pack/day) 1.0(0.5-2.0) 1.0(0.5-5.0) 0.492
Homocysteine (umol/L) 15.65(9.80-27.40) ¢ 14.40(9.30-49.20) 13.30(10.00-19.20)a 0,026*
PON (U/L) 110.92(51.85-162.92) 91.03(5.86-354.15)c 121.61(67.35-264.58)b 0.043*
ARE (U/L) 126.67(83.30-148.97)c 123.42(44.61-211.48)c 134.89(107.78-176.74)a,b 0.011*
Lp a (mg/dL) 12.47(1.57-24.39)c 13.15(2.90-24.11)c 6.67(1.97-26.52)a,b p<0.001*
Cholesterol (mg/dL) 167.80(114.10-239.40) 172.65(115.50-218.90) 160.75(108.00-235.20) 0.766
HDL (mg/dL) 37.50(27.20-55.30) 36.45(26.20-60.10)c 41.60(29.50-66.20)b 0.031*
LDL (mg/dL) 101.60(878.70-153.00) 95.05(57.70-145.90) 94.55(59.00-158.00) 0.549
Triglyceride (mg/dL) 167.50(15.10-439.20) 165.70(59.60-313.00) 133.65(61.80-376.00) 0.357

Mann Whitney U test: Kruskal Wallis H test; a:0.05;* Statistically significant; a significant difference with Maras powder group b significant
difference with cigarette group; c significant difference with the control group

PON-1: Paraoxonase-1, ARE;Arylesterase, Lp (a);Lipoprotein-a

150,00 IE::’; oy w0134
Lpa
| Homocysteine
o
» oy o °
100,00+ o o 5
§ o
g »e] o 40 oo e
E 8 o o e
= o o_a" o
57
aiv /,/:»e ole 2w o
50,00 - o
- e °
.
?"” Y'l‘l’l‘ lf'm II'K :','31 !"7 &
Hemocyiteine
0,00- T T
Maras 1,00 Smoking 200 Control 3,00
powder .
Group a1 oy r‘u—-.otl
. . . . » e °
Figure 1. Comparison of the groups regarding the examined o
parameters §
¥ e
5
o
i
.
\ v—I
som 220

Figure 2. Relotionship between the duration of Maras pow-

der use and cigarette smoking and homocysteine

200




Sakarya Med ] 2023;13(2):197-203
BAYLAN et al, The Effects of Smokeless Tobacco “Maras Powder” on Homocysteine and Cardiovascular Risk

DISCUSSION
Our study observed that homocysteine concentrations in-
creased more in Maras powder users than cigarette smok-
ers compared to the control group. We found that PON
levels decreased with the use of Maras powder and ciga-
rette smoking; this decrease was statistically significant
only in cigarette smokers, ARE levels decreased, and Lp
(a) levels increased in both Maras powder and cigarette
smoking groups compared to the control. Our study is the
first study to evaluate homocysteine parameters in Maras

powder users.

Various studies have shown that smoking and ST use can
cause cardiovascular®, respiratory, endocrine and immune
systems®»** disorders. Atherosclerosis-related diseases
constitute a significant portion of cardiovascular diseases.
Atherosclerosis is the most important cause of heart attacks
and strokes, characterized by thickening and hardening of
the arterial walls. The atherosclerotic lesion is a chronic
inflammatory process. Vascular endothelium, monocytes/
macrophages, smooth muscle cells, some growth factors,
and cytokines are involved in this process. Although many
factors play a role in atherosclerosis formation, the most
important one is endothelial dysfunction. Although the
exact mechanism of endothelial dysfunction is unknown,
there is evidence that homocysteine, an intermediate
product of methionine metabolism, exerts its effects by
causing oxidative damage.” The increase in extracellular
homocysteine is toxic to cells and tissues and can initiate a
wide array of vascular complications. Vascular endothelial
cells are susceptible to even a slight increase in homocyst-
eine concentration. This sensitivity is explained by human
endothelial cells” inability to express the active form of the
cystathionine beta-synthase enzyme, that is, to initiate
homocysteine catabolism.** Oxidative radicals that cause
atherosclerosis are produced by homocysteine, and they
can oxidize plasma LDL. Plasma oxidized-LDL (ox-LDL)
increase is a well-known risk factor for endothelial dys-
function and atherosclerosis. A study conducted in a Pa-

kistani population shows a positive relationship between

ST consumption and hyperhomocysteinemia.”> We also
found that homocysteine was high in participants who use
Maras powder, a type of smokeless tobacco, and this eleva-
tion suggests that it may be a risk factor for atherosclerosis

and other cardiovascular diseases.

Homocysteine also triggers NADPH oxidase activity,
which contributes to increased reactive oxygen species
(ROS) production. Homocysteine-induced reactive ox-
ygen species accelerate atherosclerosis development by
decreasing HDL-associated PON-1 expression.” Paraox-
onases (PON) is a family of enzymes that catalyze the
same reaction using different substrates. These enzymes
protect lipids from peroxidation and consequently exhib-
it antioxidant properties. There are three known mem-
bers of the PON family; PON1, PON2, PON3. PONI is
a multifunctional enzyme with PON, diazoxonase, ARE
activities. It is synthesized in the liver and reduces ROS
in human endothelial cells, vascular smooth muscle cells,
and fibroblasts.” Another PON feature is its ability to de-
toxify homocysteine-thiolactone, a toxic, reactive inter-
mediate product for cells and proteins. Studies have re-
vealed the proatherogenic and neurodegenerative effects
of homocysteine with low serum PONI activity.”** Hu-
man serum PONT1 level and activity are affected by diet,
smoking and acute-phase proteins. Various studies have
reported that PON1 levels decreased in smokers compared
to non-smokers.®*' Again, in another study, PON1 and
ARE enzyme levels were found to be low in both cigarette
smokers and Maras powder users.*? Supporting this study,
we found low PON-1 levels in smokers and ARE levels in

both Maras powder users and smokers in our study.

Lp (a) is a lipoprotein that contains an Apo (a) molecule
disulfide-linked to Apo B100 as apolipoprotein; apart from
Apo (a), its structure is similar to low-density lipoprotein
(LDL). Lp (a) is synthesized in the liver. It is associated
with the serum transport of cholesterol and its storage in
tissues. 90% of the serum Lp (a) level is independent of the

serum LDL level, and the constant plasma concentration
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is under genetic control regulated by the ApoLp a locus.*
The effects of gender and age on Lp (a) levels are minimal.
Lp (a) shows homology with plasminogen; this homology
causes interaction with the fibrinolytic cascade, which ex-
plains the lipoprotein’s atherogenic mechanism. However,
as Lp (a) is more susceptible to oxidation than LDL, the
direct accumulation of Lp (a) on the artery wall is another
possible mechanism.** Numerous studies have associated
Lp (a) level with coronary artery disease.>*¢ In a study in-
vestigating the relationship between CVD risk and Lp (a)
level in smokers, they found increased homocysteine and
Lp (a) in smokers depending on the dose and duration of
smoking. They argued that high Lp (a) and hyperhomo-
cysteinemia, and smoking were the mechanisms that pro-
mote atherosclerosis.” In a study comparing Maras pow-
der users and smokers with the control group, the highest
Lp (a) value was found in the Maras powder group, and
Lp (a) was interpreted as a valuable biomarker for ather-
osclerosis and CVD.*? In accordance with this finding, in
our study, we found Lp (a) levels higher in both the Maras
powder users and the smokers’ groups than the control
group, but there was no difference in Lp (a) levels between
the Maras powder users and smokers. Although there was
an increase in plasma lipid profile in Maras powder users,

the difference was statistically insignificant.

As a result, we found that serum homocysteine levels,
which are considered a predisposing factor for CVD, in-
creased in both Maras powder users and smokers in this
study. This finding may be due to the breakdown of in-
tracellular antioxidant systems or excessive free radical
production. Decreased levels of PON-1 and ARE in smok-
ers, decreased ARE levels in Maras powder users can be
explained by the fact that reduce HDL-associated PON-1
expression of homocysteine-induced reactive oxygen spe-
cies. Both the increase in homocysteine and Lp (a) levels
and the decrease in PON1 and ARE enzyme activities may
play a role in developing tobacco-related disorders such as
atherosclerosis, CVD, and cancer. Our study also shows

that, contrary to the belief that smokeless tobacco is less

harmful than smoking, the use of Maras powder has at
least as many adverse effects as smoking. Larger-scale ex-
perimental and clinical studies are needed since the use of
Maras powder, and other smokeless tobacco is a potential
public health hazard.
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Travmatik hifema nedeniyle takip edilen olgularda demografik ve klinik ozelliklerin incelenmesi ve gorsel prognoza etki eden faktorlerin degerlendirilmesi

Travmatik hifema tanisiyla takip edilen 48 hastanin dosyalar: geriye doniik olarak taranarak; yas, cinsiyet, yaralanma nedeni, hifema diizeyi, baglangig en iyi diizeltilmis
gorme keskinligi (EIDGK), eslik eden klinik bulgular, son muayenedeki EIDGK incelendi. EIDGK’ne etki eden prognostik faktorler incelendi.

Hastalarin (38 erkek,10 kadn) yas ortalamasi 39,5 + 21,6 yil olup; en sik travma nedeni odun ¢arpmasina bagh kiint travma (%25) idi. Hifema diizeyi degerlendirildiginde
en sik Evre 1(%41,66) hifema mevcuttu. Travmaya eslik eden bulgular; 23 gozde (%47,91) kornea epitel defekti,11 gozde (%22,91) iridodiyaliz, 7 gozde (%14,58) fakodo-
nezis, 10 gozde (%20,83) vitreus hemorajisi idi. Bagvuru aninda 35 gdzde goz igi basinci (GIB) yiiksek olup medikal tedavi ile kontrol altina alindy, 3 gézde 6n kamara lavajt
yapilmasi gerekti. Hastalarin baslangig, 1.hafta ve 3.ay EIDGK sirastyla 1,7%0,8; 0,5%0,5; 0,2+0,3 (LogMAR )idi. Hastalarin 4iine ek cerrahi islem (lens ekstraksiyonu + goz
i¢i mercek implantasyonu ve/veya vitreoretinal cerrahi) gerekti. iridodiyaliz (p=0,023 r=-0,345), fakodonezis (p=0,020,r= -0,347) ve vitreus hemorajisi (p=0,000, r= -0,553)
varhg ile son gérme diizeyi arasinda negatif korelasyon mevcuttu.

Travmatik hifemaya siklikla gesitli 6n- arka segment bulgular: eslik etmekte olup; iridodiyaliz, fakodonezis ve vitreus hemorajisi varhg gérme prognozunu olumsuz
etkilemektedir.

Goz travmass; hifema; komplikasyon;grme prognozu
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To examine the clinical features and to evaluate the factors affecting the visual prognosis in traumatic hyphema.

The files of 48 patients followed up with the diagnosis of traumatic hyphema were analyzed retrospectively. Age, gender, cause of injury, grade of hyphema, initial visual acuity,
accompanying clinical findings, best corrected visual acuity (BCVA) at the last examination were examined. Prognostic factors affecting BCVA were examined.

The mean age of the patients (thirty-eight males, ten females) was 39.5+21.6 years. The most common cause of trauma was blunt trauma (25%) by a piece of wood. The most
common seen grade was Grade I (41.7%). The corneal epithelial defect was noted in 23 eyes (47.91%), iridodialysis in 11 eyes (22.91%), phacodonesis in 7 eyes (14.58%), and
vitreous hemorrhage in 10 eyes (20.83%). At initial examination, elevated intraocular pressure (IOP) was detected in 35 eyes and it was controlled with medical treatment.
Anterior chamber irrigation was performed in 3 eyes. The BCVA of the patients at baseline, week 1 and month 3 was 1.7 + 0.8, respectively; 0.5+0.5; was 0.2+0.3 (LogMAR).
Additional surgical procedures (lens extraction and intraocular lens implantation with or without vitreoretinal surgery) were performed in 4 patients. There was a negative
correlation between the presence of iridodialysis (p=0.023 r= -0.345), phacodonesis (p=0.020,r= -0.347), and vitreous hemorrhage (p=0.000, r= -0.553) and final BCVA.

Traumatic hyphema is often accompanied by various anterior-posterior segment findings. The presence of iridodialysis, phacodonesis, and vitreous hemorrhage affects the visual
prognosis negatively.

Eye injuries; hyphema; complications; visual prognosis
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GIiRiS
On kamarada birikmis kirmizi kan hiicrelerinin bulunma-
s1 olarak tanimlanan hifema, 6zellikle kiint goz travmala-
rindan sonra karsimiza ¢ikmaktadir. Kiint travma sonrast
gelisen ani goz ici basing artisiyla globun ekvatoryal ola-
rak genlesmesi ve lens iris diyaframinin arkaya dogru itil-
mesi sonucunda 6n kamara agisindaki dokularda yirtilma

ve kanama meydana gelmektedir.

Hifema ¢ogunlukla cerrahi miidahaleye gerek kalmaksizin
medikal tedaviyle geriler. Ancak bazi olgularda korneal
boyanma, sekonder hemoraji veya goz i¢i basing artis1 gibi
komplikasyonlara neden olarak kalic1 gérme hasarina yol

acabilir.!

Hifemanin en sik komplikasyonu olan artmis goz ici ba-
sinct (GIB), trabekiiler agin kirmizi kan hiicreleri veya
inflamatuar hiicreler tarafindan tikanmasiyla veya 6n
kamarada biiyiik bir pihtinin pupiller blok yaratmasiyla
gelisebilir. Hifema seviyesi arttikca GIB artisi riski de art-
maktadir. Ge¢ donemde ag1 resesyonu, periferik anteriyor
sinesi, bombe iris, posteriyor sinesi nedeniyle veya hemog-
lobinini kaybetmis eritrositlerin trabekiiler agda disa aki-

mi tikamastyla da glokom gelisebilir.

Hifemaya ikincil diger komplikasyonlar arasinda periferik
anterior sinesi, a1 kapanmasi, sekonder hemoraji, korneal
boyanma yer almaktadir ve bu komplikasyonlar 6zellikle
rehemoraji gegiren hastalarda daha sik karsimiza ¢ikmak-
tadir. Hifemal1 olgularin %0-38’inde goriilen rehemoraji

travmadan 5-7 giin sonra gozlenmektedir."*

Caliymamizda travmatik hifema nedeniyle takip edilen
hastalarin demografik ozelliklerini, klinik bulgularini ve
bu hastalarda gérme prognozuna etki eden faktérleri de-

gerlendirmeyi amagladik.

GEREC ve YONTEM
Travmatik hifema nedeniyle 2015-2020 yillar1 arasinda

Sakarya Egitim ve Aragtirma Hastanesi Go6z Kliniginde

takip edilen 48 hastanin dosyas: geriye doniik olarak in-
celendi. Calisma icin ilgili iniversitenin Tip Fakiltesi Etik
Kurulu'ndan etik kurul izni alinmistir (Say1:113290-56).
Helsinki flkeler Deklarasyonuna uyularak calisma gergek-
lestirilmistir. Calismaya katilan tiim hastalarimizdan bil-
gilendirilmis onam formu alinmigtir. Hastalarin téimiine
anamnez sonrasi gorme keskinligi, 6n segment, fundus
muayenesi, goz i¢i basing (GIB) él¢iimii yapilmustir. Olgu-
larin yass, cinsiyeti, hifemaya neden olan travmanin nede-
ni, hifemanin seviyesi, baglangic en iyi diizeltilmis gérme
keskinligi (EIDGK), eslik eden okiiler bulgular, uygulanan
tedavi (medikal/cerrahi), 1.hafta ve 3. ay (EIDGK), GIB ve
gelisen ek komplikasyonlar incelendi. Hastalarin son gor-
mesine etki eden faktorler degerlendirildi. Oncesinde bir
okiiler hastali1 olan ya da okiiler cerrahi ge¢irmis hastalar

caligma dig1 birakildi.

Hifema boyutu evrelendirilmesi ilk bagvuru sirasindaki
hifemanin seviyesine gore yapilmistir.> Bu evreleme siste-
mine gore; Evre 0: Ancak mikroskopla goriilecek kadar az
olup, seviye vermeyen hifema, Evre 1: On kamarada 1/3
diizeyine kadar seviye veren hifema, Evre-2: On kamarada
1/3-1/2 arasinda seviye veren hifema, Evre-3: On kama-
rada 1/2- totale yakin seviye veren hifema, Evre-4: Total

hifema olarak degerlendirilmistir.

Evre 3-4 hifemas! olan veya hifemaya bagli komplikasyon
gelisen hastalar yatirilarak tedavi edilmistir. Tiim hastalara
bol sivi alimi, hareket kisitlamasi ve 45 derece agiyla ya-
tis onerildi. Medikal olarak topikal %1 prednizolon asetat
6x1, topikal %1 siklopentolat 3x1 seklinde verildi. GIB’i 25
mmHg {stli olan hastalara topikal %0,5 timolol maleat,
gerektiginde oral asetazolamid tablet (¢ocuklarda 15 mg/
kg/giin, eriskinlerde 250 mg 4x1) ve intravendz %20 man-
nitol verildi. Medikal tedavi ile GIB1 30 mmHg’nin altina
diigmeyen, disk hematik gelisen ve 5 giinde total hifemada
gerileme olmayan hastalara cerrahi olarak 6n kamara la-

vaj1 yapildi.

Istatistiksel degerlendirme igin SPSS (Stastistical Package
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for Social Sciences Inc., Chicago, IL, USA) 23,0 Windows
paket programi kullanildi. Tanimlayici analiz; ortalama-
lar ve standart sapmalar kullanilarak raporlandi. Hifema
sonrasi son gorme keskinligine etki eden faktorler Pearson
Korelasyon Analizi ile degerlendirildi. Ayrica ¢ok degis-
kenli analizde, 6nceki analizlerde belirlenen olas: faktorler
kullanilarak tedavi sonucunu 6ngérmedeki bagimsiz be-
lirleyiciler lojistik regresyon analizi ile incelendi. P degeri
<0,05 oldugunda istatistiksel olarak anlamli kabul edildi.

BULGULAR
Hastalarin 381, erkek (%.79,17), 10’u (%.20,83) kadin olup;
yas ortalamasi 39,5+21,6 (3-72) yil idi. Yirmi sekiz has-
tada (%.58,33) sol gozde, 20 hastada sag gozde (%41,67)
hifema gézlendi.( Tablo 1).

Tablo 1: Hastalarin demografik ve klinik 6zellikleri
Demografik ve klinik 6zellikler n %
Erkek 38 79,17
Cinsiyet
Kadin 10 20,83
0-18 9 18,75
YTas 19-65 34 70,83
65> 5 10,42
Odun 12 25,00
Tas 8 16,68
AITK 5 10,42
Diisme 5 10,42
Torpil 5 10,42
Hifema etyolojisi Dal ’ 62>
Lastik 2 4,16
Gazoz kapagi 3 6,25
Top 2 4,16
Yumruk 1 2,08
Halat 1 2,08
Misir kogam 1 2,08
Mikrohifema 6 12,50
Evre 1 20 41,67
Hifema evresi Evre 2 15 31,25
Evre 3 3 6,25
Evre 4 4 8,33
AITK: Arag igi trafik kazas1

Hifemaya yol agan kiint travmanin en sik sebebi odun
carpmasi (%25) idi. Diger nedenler sirasiyla tas carpmasi,

diisme ve arag igi trafik kazasi idi (Tablo 1).

Hifema evresi degerlendirildiginde; 6 gozde (%12,50)
Evre 0; 20 gozde (%.41,67) Evre 1; 15 gozde (%31,25) Evre
2; 3 gozde (%.6,25) Evre 3 ve 4 gozde (%8,33) Evre 4 dii-
zeyde (total) hifema mevcuttu (Tablo 1).

Bagvuru aninda 35 hastanin  (%.72,92) GIB yiiksek ola-
rak saptandi ve medikal tedavi ile kontrol altina alind1. Bes
hastada (%.10,42) inat¢1 GIB yiiksekligi nedeniyle antig-
lokomatozlere devam edilerek glokom béliimiinde takibe

alind1

Hifemaya eslik eden bulgular sirasiyla kornea epitel defek-
ti (%47,91), iridodiyaliz (%22,91), fakodonezis (%14,58),
vitreus hemorajisi (%20,83), katarakt (% 4,17) ve koroid
riptiirt (%2,08) idi (Tablo 2).

Tablo 2: Hifema olgularina eslik eden klinik bulgular

Hifemaya Eslik Eden Klinik Bulgular n %

GIB artist 35 72.92
Kornea epitel defekti 23 47.91
Iridodiyaliz 11 2291
Vitre i¢i kanama 10 20.83
Fakodonezis 7 14.58
Travmatik katarakt 2 4.17
Iris sfinkter riiptiirii 2 4.17
Lensin vitreusa diigmesi 1 2.08
Koroid riiptiirii 1 2.08

GIB: Géz igi basinct

Hastalarin bagvuru anindaki gorme keskinlikleri ortalama
1,7 £0,8 (LogMAR) (151k hissi ile 0,1 seviyesi arasinda) idi.
Birinci hafta ve son muayene EIDK sirasiyla 0,5+0,5 ve
0,2+0,3 (LogMAR )idi.

Goz igi basinci, medikal antiglokomatéz tedaviye ragmen
yiksek devam eden 1 olguya (%2) ve disk hematik riski

olan Evre 4 hifemal1 2 olguya (%4,17) olmak tizere toplam
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3 olguya (%6,25) 6n kamara lavaji yapildi. Katarakt gelisen
2 hastaya (%4,17) fakoemiilsifikasyon ve intraokiiler lens
implantasyonu uygulandi. Bir hastaya (%2,08) ise travma-
ya bagli fakik lensin vitreusa diigmesi nedeniyle vitreore-

tinal cerrahi uygulandi.

Son gorme diizeyine etki eden faktorler incelendiginde;
iridodiyaliz, (p=0,023 r= -0,345), fakodonezis (p=0,020,r=
-0,347) ve vitreus hemorajisi (p=0,000, r= -0,553) varlig1
ile son gorme diizeyi arasinda negatif korelasyon saptan-
mistir. Glokom gelisimi (p=0,160), epitel defekti (p=0,214)
ve ek cerrahi gegirme (p=0,364) varlig1 ile belirgin bir ko-

relasyon saptanmamustir.

TARTISMA
Tim g6z travmalarinin yaklagik %11’ini olusturan hifema-
nin yillik insidansi, 100000de 0.52 olarak bildrilmigtir.*
Diger okiiler travmalarda oldugu gibi travmatik hifema da
orta yas grubundaki erkeklerde daha sik goriilmektedir.>*
Okiiler travmanin pik yaptig1 yas araligi, gesitli ¢aliyma-
larda 30 ile 50 yas arasinda degismektedir.”® Cesitli calig-
malarda, travmatik hifema olgularinin ¢ogunlugunu olus-
turan erkeklerin kadinlara oran1 2.5/1 ile 11/1 arasinda
degismektedir.”*!! Literatiire benzer olarak ¢calismamizda
erkek/ kadin orani 3,8/1 idi. Okiiler travmalarin bu yas
grubunda ve erkeklerde daha sik goriilme nedeni erkekle-
rin ¢alisma hayatinda ve riskli aktivitelerde daha fazla yer

almasiyla iliskilidir.

Travmatik hifemanin, gelismis tilkelerde, yetiskinlerde
is yerinde, evde, eglence ya da spor aktiviteleri sirasinda
daha sik goruldagi bildirilmistir.'>'? Gelismis tilkelerden
bildirilen ¢aligmalarda travmatik hifema sebebi degisken-
lik gostermekle birlikte tas ile yaralanmalar 6nemli bir yer

kaplamaktadir.'*"?

Ulkemizde yapilan caligmalar incelendiginde; Toptan ve
ark sonuglarimiza benzer olarak en sik etkenin sirasiyla
odun (%37,5), top (%33,5) ve tas (%22,8) oldugunu bil-

dirmistir.'* Caglar ve ark ise en sik etkenleri sirasiyla tas

(%23,6), odun (%19,2) ve top (%13,9) olarak bildirmistir."”®
Cesitli hifema olgu serilerinde, Evre 1 hifemanin %44,3
ile %79 arasinda degisen oranlar ile en fazla goriilen evre
oldugu bildirilmistir.>'>". Calismamizda literatiire benzer
olarak %41,67’lik oranla Evre 1 hifema en sik goriilen evre
idi. Bunu sirasiyla evre 2, Evre 0, Evre 4 ve Evre 3 izlemek-

teydi.

Literatiire gore hifemalt her {i¢ hastadan birinde GIB yiik-
sekligi gortilmektedir. Mikrohifema dahil, tim hifema ev-
relerinde glokom goriilebilse de, evre ilerledik¢e glokom
riski artmaktadir.® Cesitli caligmalarda travmatik hifema-
ya sekonder glokom oranlar1 %22-23 olarak bildirilmis-
tir.'%12!3 Calismamizda bagvuru anindaki GIB yiiksekligi
orant %72,92 olarak bulunmus olup; olgularin ¢ogunda
GIB, medikal tedaviyle kontrol altina alinmugtir. Uzun va-
deli antiglokomat6z kullanimina ise olgularin %10’unda
devam edilmistir. Akut donemde GIB yiiksekligi trabe-
kuler agin kirmizi kan hiicreleri veya inflamatuar hiicre-
ler tarafindan tikanmasiyla veya 6n kamarada biiytik bir
pihtinin pupiller blok yaratmasiyla gelismektedir. Bu ol-
gularda medikal tedavide 6ncelikle beta-adrenerjik anta-
gonistler ve alfa-adrenerjik agonistler tercih edilmektedir
ve hastalarin ¢ogu medikal tedavi ile diizelme egiliminde-
dir. Hifemal1 hastalarda enflamasyonu arttirabilecegi icin
prostoglandin analoglari 6nerilmemektedir. Medikal teda-
viye direngli vakalarda, gerilemeyen ileri evre hifemalarda,
korneal boyanma ve kontrol altina alinamayan glokom
eslik ettiginde cerrahi tedavi endikasyonu dogmaktadir.®
Orak hiicreli anemi gibi durumlarda, eritrosit seklinden
dolay1 hifema seviyesinin ¢ok az oldugu durumlarda bile,
trabekiiler disa akimda tikaniklik sonucu ciddi goz igi ba-
sinci yiiksekligine yol agabilir. Béyle durumlarda cerrahi
karar1 daha erkene ¢ekilmelidir.* Calismamizda GIB medi-
kal tedaviye ragmen yiiksek devam eden 1 olguya, ve disk
hematik riski olan 2 olguya olmak iizere toplam 3 olguya
(%6,25) 6n kamara lavaji yapildi. Ulkemizde yapilan alis-
malarda GIB diisiisii saglanamayan olgularda 6n kamara
lavaji yapma orani %9,60, %15 ve %21,80 oraninda bildi-

rilmigtir.'*
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Literatiirde travmatik hifemali olgularda rehemoraji %0 ile
%38%e kadar degisen oranlarda goriilmektedir.'>”'* Rehe-
moraji, genelde travmanin 3. ve 5. giinlerinde gozlenmek-
te olup, hastaligin siirecini uzatmakta ve gorsel prognozu
olumsuz etkilemektedir."” Calismamizda rehemoraji geli-

sen olguya rastlamadik.

Kiint travma sonrast gérme diizeyinde azalmaya siklikla
eslik eden 6n ve arka segment travmalar1 neden olur. Trav-
matik katarakt, koroid riiptiirii, vitreus hemorajisi, Berlin
6demi ve makula deligi eslik edebilecek en sik bulgulardir.
Odarosa ve ark. yaptig1 caligmada, travmatik hifemalilarda
lens subluksasyonu goriilme orant %11,1, vitreus hemora-
jisi ve katarakt goriilme oranlar1 ise %8,9 olarak saptan-
mustir.'” Olgularimizda ise fakodonezis, vitreus hemorajisi
ve katarakt goriilme oranlari sirasiyla, %14,58, %20,83 ve
% 4,17 olarak bulunmustur. Lens subluksasyonu ise olgu-

larimizin sadece birinde (% 0,02) gorilmistir.

Calismamizda son gorme diizeyine etki eden faktorler
incelendiginde; iridodiyaliz, fakodonezis ve vitreus he-
morajisi varligi ile son gérme diizeyi arasinda negatif
korelasyon saptanmustir. Sonuglarimiza benzer olarak Si-
manjuntak ve ark 97 hastadan olusan ¢aligmalarinda kotii
gorsel prognozu iridodiyaliz, koroid riiptiiri, vitre ii he-
moraji ve katarakt varlig: ile iligkili bulmuslardir'?. Ek ola-
rak hifema evresinin, rehemoraji varliginin, rezorbsiyon
zamaninin kornea boyanma varliginin prognozu belirle-
yebilecek diger faktorler oldugunu bildirmislerdir.'? Baska
bir caligmada ise makiiler delik, koryoretinal skar gelisimi,
retina dekolmani ve optik atrofi gibi durumlarin da gorsel

prognozu kotii etkiledigi bildirilmistir.°

Sonug olarak kiint travmaya ikincil hifema gelisen olgular-
da GIB yiiksekligi en sik karsilastigimiz olgu olup; medikal
tedaviyle kontrol altina alinabilmektedir. Bu olgularda es-
lik eden diger klinik bulgular ve komplikasyonlar, 6zellikle
retinal patolojiler gorsel prognozu olumsuz etkilemekte-

dir. Bu nedenle hifema olgular1 dikkatle degerlendirilmeli

ve tedavi edilmelidir.

Etik Kurul
Sakarya Universitesi Tip Fakiiltesi Dekanligi, Giri-
simsel Olmaya Etik Kurulu Tarih:04/03/2022, Sa-
yr:E-71522473-050.01.04-113290-56.
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Abstract

Introduction  The present study aimed to look into any potential ameliorative benefits of boric acid on liver damage in rats caused by cyclophosphamide (CTX).

Materials ~ Four groups, control, boric acid, CTX, and boric acid+CTX, were created. Female Wistar albino rats were given daily injections of CTX (75 mg/kg) to create the liver
and Methods  damage model. Cyclophosphamide (75 mg/kg) was administered intraperitoneally, and boron (1.3 g/rat/day) was administered by gavage every day for two weeks in the
boric acid+CTX group. The histopathological changes were evaluated in liver tissue staining with hematoxylin and eosin, Masson trichrome, and periodic acid Schiff.

In addition, we assessed liver tissue enzyme activity as malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GSH-Px).

Results  Images in the boric acid+CTX group had lower histological evaluations than those in the CTX group under the light microscope. According to the findings, boric acid
reduced MDA levels in the liver tissues. Additionally, boric acid improved the actions of oxidative stress indicators to reduce oxidative stress brought on by CTX and

upregulated antioxidant parameters.

Conclusion  In conclusion, our study has demonstrated that CTX- induced liver injury can be alleviated by reducing the tissue MDA levels, and increasing the liver’s SOD, GSH-Px, and

CAT activities. In order to reduce the liver damage caused by CTX, boric acid may be administered as a dietary supplement or functional food.

Keywords  Boric acid; Cyclophosphamide; Liver injury

0z

Amag  Mevcut calismanin amact, borik asidin sicanlarda siklofosfamidin (CTX) neden oldugu karaciger hasari iizerindeki olast iyilestirici etkilerini arastirmaktir.

Yontem ve  Calismada dort grup olusturuldu; kontrol, borik asit, CTX ve borik asit+CTX. Karaciger hasart modelini olusturmak icin Wistar albino cinsi disi ratlara giinliik 75 mg/kg CTX
Geregler  intraperitoneal (i.p.) olarak verildi. Borik asit+CTX grubuna 75 mg/kg CTX (i.p.) ve 1,3 g/rat/giin boron gavaj ile iki hafta boyunca her giin verildi. Karaciger dokusundaki his-
topatolojik degisiklikler hematoksilen ve eozin, masson trikrom ve periyodik asit-Schiff boyamalart ile degerlendirildi. Karaciger dokusunda malondialdehit (MDA), siiperoksit

dismutaz (SOD), katalaz (CAT) ve glutatyon peroksidaz (GSH-Px) enzim aktiviteleri belirlendi.

Bulgular  Isik mikroskobunda borik asit+CTX grubundaki histolojik degisikliklerin CTX grubuna gore daha diisiik oldugu belirlendi. Bulgulara gore borik asit, karaciger dokularindaki
MDA seviyesini azalttigi gozlendi. Buna ek olarak, borik asit, CTX in neden oldugu oksidatif stresi azaltmak igin oksidatif stres belirteglerinin etkilerini iyilestirdigi ve antiok-

sidan parametrelerini artirdign belirlendi.

Sonu¢  Sonug olarak, ¢alismamiz, CTX'in neden oldugu karaciger hasarimn, doku MDA seviyelerinin diisiiriilmesi, karacigerin SOD, GSH-Px ve CAT aktivitelerinin arttirilmast ile

hafifletilebilecegini gostermistir. CTXin neden oldugu karaciger hasarini azaltmak icin borik asit, diyet takviyesi veya fonksiyonel gida olarak verilebilir.

Anahtar

Kelimeler Borik asit, Karaciger hasari, Siklofosfamid.
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INTRODUCTION
One of the most prevalent diseases in society, liver disea-
se is a frequent health issue. Chemical toxins can readily
harm the liver, which results in metabolic and coagulatory
diseases.! Cyclophosphamide (CTX), an anticancer medi-
cation, is the standard of care for a variety of human malig-
nant tumors.” However high the therapeutic index of CTX
and variety of CTX’s medical applications, its clinical use
is limited because of the drug’s side effects, which include
immunotoxicity, bone marrow suppression, cardiotoxicity,
nephrotoxicity, and neurotoxicity.>* Since CTX and its me-
tabolites are mostly metabolized and excreted through the
liver and kidney, hepatotoxicity and nephrotoxicity are two
of the most common adverse effects.” High doses of CTX
exposure can cause immediate hepatotoxic consequences,
characterized by liver inflammation and oxidative stress
caused by the production of inflammatory cytokines and
free radicals.® According to reports, phosphoramide mus-
tard has antineoplastic properties, and acrolein adds to the
hepatotoxicity brought on by CTX.” The production of re-
active oxygen species (ROS) by acrolein and the inhibition
of antioxidant defense systems are closely connected pro-
cesses known as lipid peroxidation.® The disruption of the
glutathione defense system, oxidative stress, and apoptosis
can also result from ROS production.’ Therefore, finding
natural substances to reduce CTX-induced hepatotoxicity

would be very important.

A non-metallic element, borax (sodium tetraborate; Bx)
and boric acid (BA) are two natural forms. Foods are rich
in boron, which has been found to be present in human
plasma at levels between 10 and 20 M.'* The physiological
effects of boron were the subject of several investigations."!
Additionally, boron has been found to have anticancer, an-
tigenotoxic, anti-oxidant, and hepatoprotective properties
by various studies.'*"* Therefore, we wanted to study the
role of oxidant/antioxidant pathways and the potential cu-

rative benefit of BA in the treatment of CTX toxicity.

MATERIALS and METHODS
Chemicals and reagents

In this work, we used Wistar albino female rats (16-24 we-
eks old, average body weight 250 g) from the Erciyes Uni-
versity’s animal house. The Erciyes University’s Animal Re-
search Ethics Committee approved this work (No:23/013).
Rat feed and filtered tap water were readily available, and
the rats were kept under temperature control (24 °C), re-
lative humidity control (50% relative humidity), and ligh-
ting control (12 hours of light and 12 hours of darkness).
Application of BA: MIAFERT provided the boric acid so-
lution for human food directly. In the study, the treatment
groups received daily oral gavage administration of 1.3 g/
rat/day of 200 pL of liquid BA solution under the MIA-
FERT brand. In the CTX group, sterile physiological saline
was used to dissolve CTX and administered at a dose of
75 mg/kg/day for two weeks by intraperitoneal injection
(Sigma-Aldrich, St. Louis, MO, USA).

Animal experimental design

The rats were assigned to four groups randomly (n = 10)

(temperature: 23 25 °C, 12-hour light/dark cycle):

o Group 1 (the control group, n = 10); normal saline
was administered orally.

o Group 2 (the CTX group, n = 10); 75 mg/kg, intrape-
ritoneally, CTX was given once a week on the 1st and
8th days of the experiment.'*!?

o Group 3 (the Boric acid group, n = 10), received 1.3
g/rat/day and 200 uL boric acid orally every day by
gavage for 15 days.'®

o Group 4 (the CTX+ Boric acid group, n = 10), rece-
ived 75 mg/kg intraperitoneally once a week for two
weeks on the 1st and 8th days, and 1.3 g/rat/day of
200 pL boric acid was administered orally by gavage
every day for 15 days.

The study rats were sacrificed by cervical dislocation, and
liver tissue samples were obtained for tissue assays and his-

topathological analysis.
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Histological analysis of liver
Saline was used to gently wash the liver tissue samples.
They were immediately fixed in a 10% formaldehyde so-
lution, then histologically produced utilizing conventional
methods. Tissue sections that were five micrometers thi-
ck were obtained and stained with hematoxylin and eosin
(H&E), Masson’s trichrome (MT) and periodic acid-Schiff
(PAS). As previously reported, a histologist assessed the
extent of liver damage for inflammatory cell infiltration,
hepatocyte vacuolization, sinusoidal dilatation and blo-
od vessel congestion. The histopathological findings were
evaluated as no (0), mild (1), moderate (2), and severe (3).
Malondialdehyde and antioxidant enzyme activity measu-

rements

After the sacrifice, liver tissue was removed and twice-was-
hed in phosphate buffer solution (PBS) to remove any blo-
od or blood clots. After the liver tissue was homogenized
in ice-cold PBS, then centrifuged (2000 g, 4°C, 15 min).
Next, the supernatant was collected to measure malonyl-
dialdehyde to evaluate hepatic lipid peroxidation (MDA).
Additionally, commercial kits were used to measure the

levels of antioxidant enzymes such as glutathione peroxi-

Group 1

PAS

dase (GSH-Px), superoxide dismutase (SOD) and catalase
(CAT) (Bio-diagnostics Co., Cairo, Egypt and BioVision,
Inc., California, USA). As stated by the manufacturer’s re-

commendations, each assay was carried out three times.

Statistical analysis
The expression of all data was the mean and standard de-
viation. Differences between the groups were analyzed by
one-way analysis of variance with the Tukey multiple com-
parison tests using GraphPad Prism 8.0. P values less than

0.05 could be considered statistically significant changes.

RESULT
Effect of boric acid on liver histopathology
induced by CTX
When histopathology was evaluated using H&E staining,
it was apparent that the liver tissue from the CTX-indu-
ced and control group had distinct structural differences.
According to HE staining, the liver tissue from the control
group had a normal structure, complete hepatic lobules,
and obvious borders. Figure 1 demonstrates how signifi-
cant pathological changes were seen after CTX stimulation

compared to the control group.

Group 4

Group 3

Figure 1. Liver tissue of al experimental groups stained with H&E, MT and PAS. X200. n, necrosis; arrow, sinusoid dilation;

thick arrow, congestion; star, mononuclear cell infiltration; f, fibrosis, triangle, reduced glycogen content in hepatocytes.




Sakarya Med ] 2023;13(2):210-216
BORIK et al, Boric Acid Ameliorates Liver Injury in Rat Induced by Cyclophosphamide

Hepatocyte degeneration and lymphocyte infiltration in
liver slices caused by CTX alone were used as evidence. BA
considerably reduced the degree of hepatocyte degenera-
tion and inhibited lymphocyte infiltration, demonstrating
that the treatment could slow the histological progression
of CTX-induced hepatotoxicity. Histopathological scorin-

gs in all groups are reported in Table 1.

Table 1. Statical analysis of histopathological scoring.

Group 1 Group 2 Group 3 Group 4 P
0.0 2.0 0.5 1.0
00-1.0y | (10300 | (00-10¢ | (08201 | 0

Data are expressed as median (quarterl-quarter3). The same
letters on the same line indicate similarity between groups and
different letters indicate difference between groups.

According to the MT data, blue pigments stained colla-
gen fibers in liver tissue in all groups, although the CTX
group’s staining was more intense (Figure 1). The wall of
the vena centralis and surrounding veins in the control
and BA groups’ liver sections showed normal connecti-
ve tissue supporting the vein and portal area. Little or no

fibrosis was seen in the BA-treated group.

PAS stained sections showed that the control group’s he-
patocytes had intense glycogen staining. Compared to the
control group, the cells along the central vein had less gly-
cogen in the CTX group. Treatment with BA increased the
glycogen content compared to the CTX group (Figure 1).

Oxidative stress findings
The levels of MDA, GSH-Px, SOD and CAT were assessed

in liver tissue samples. The model group had significant-
ly higher MDA levels than the control group, as shown in
Table 2 (p<0.001). Additionally, compared to the control
group, treatment with CTX injection dramatically reduced
the GSH-Px, SOD, and CAT activities (p<0.001). However,
treatment with boric acid markedly decreased the MDA
levels and markedly improved SOD, GSH-Px, and CAT
activity (p<0.001). These findings showed that boric acid
decreased MDA levels, increased antioxidant enzyme acti-

vity, and reduced oxidative stress caused by CTX.

DISCUSSION
The liver tissue damage that was experimentally produced
in the current study was carried on by CTX metabolites.
The increased tissue oxidative stress parameters are con-
sistent with these pathogenic changes in the findings. The
liver tissue has likely significantly improved as seen by a
decrease in abnormal pathological signs, such as tissue da-

mage at the BA treatment.

The liver is susceptible to toxicity and damage due to its
vital function in metabolizing drugs and toxins.18 The
number of chemotherapeutic drugs that can treat cancer is
constrained because of severe side effects.”” A drug known
as CTX that nitrogen mustard alkylates has a well-known
anti-cancer effect and a variety of anti-tumor activities.?
Studies show that prolonged or severe CTX use can harm
the liver and kidneys.?! Because CTX will unavoidably be
used in therapeutic treatments, it is essential to research
different compounds that can reduce its side effects.

Antioxidants include enzymes such as CAT and GSH-Px,

Table 2. Descriptive statistics of tissue MDA, SOD, CAT, and GSH-Px levels.
Group 1 Group 2 Group 3 Group 4 P
MDA (1.65+0.09)* (1.67+0.22)* (2.54+0.23)° (1.86+0.28)* .001
SOD (17.28+6.20)* (17.23+1.06)* (4.80+3.00)" (12.40+2.96)* 001
CAT (32.66+10.55)* (30.44+1.26)* (15.63+£0.91)° (25.42+4.77)® .001
GSH-Px (41.87+4.09)* (38.67+3.61)* (21.68+3.73" (30.62+8.34)¢ .001

Data are expressed as mean (X) + standard deviation (SD). The same letters on the same line indicate similarity between groups and different
letters indicate difference between groups.
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as well as minerals such as zinc, selenium, vitamins, and
boron. It has been shown to protect cells from DNA da-
mage and lipid peroxidation, which are the early phases
of many disease processes.”> Numerous writers have noted
that the increased free radical generation causes the an-
tioxidant levels in the experimental study to decrease.”**
The naturally occurring mineral boron, together with BA,
is extensively employed in agricultural, industrial, and
cosmetic applications, besides its traditional medical app-
lication. In many studies, BA has been shown to have anti-
oxidant,* hepatoprotective,”” and anti-genotoxic effects.?
Additionally, it has been hypothesized that BA increases
the body’s glutathione stores and prevents oxidative dama-
ge by blocking other reactive oxygen species. Additionally,
it has been proposed that BA reduces oxidative damage by
increasing glutathione levels in the body and preventing
the production of additional reactive oxygen species.” In
light of all of this, the current investigation sought to as-
certain the preventive effects of BA on liver damage brou-

ght on by CTX in rats.

However, BA can act as a metabolic manager in some enz-
ymatic systems. In addition to decreasing oxidative dama-
ge’s effects and inhibiting ROS generation and apoptosis,
BA also increases the body’s level of reduced glutathione.*
One study found that just 1.5 g/kg of ethanol increased the
levels of AST, ALT, MDA, and caspase-3 while decreasing
the SOD and CAT levels. However, in the 100 mg/kg BA +
ethanol group, AST, ALT, MDA, and caspase-3 levels dec-
reased while levels of SOD and CAT increased.”” In mice,
Ince et al. found that 200 mg/kg boric acid significantly
reduced the liver damage caused by carbon tetra chloride.
This may be because it activates the body’s antioxidant de-
fense mechanism and reduces lipid peroxidation.”® These
researchers’ conclusions and those of the current investi-
gation are similar. BA may also limit inflammatory pro-
cesses, reduce ROS levels, and increase antioxidant levels
(likely by limiting GSH depletion). Drug exposure can
lead to impaired liver function, which is typically carried

on by oxidative stress. ROS damages the cells by targeting

the polyunsaturated fatty acids in the phospholipids of the
biofilms and triggering lipid peroxidation. MDA is an in-
direct marker of lipid peroxidation and serves as an indire-
ctindicator of oxidative stress-related damage.” Generally,
hepatic GSH-Px, SOD, and CAT are significant antioxi-
dant system enzymes that scavenge ROS and keep the anti-
oxidant system functioning properly, preventing oxidative
stress from damaging the liver.*® As a result, the liver’s level
of antioxidant enzymes can indirectly determine its ability
to fight free radicals. In our investigation, treatment with
BA markedly reduced the MDA level and enhanced GSH-
Px, SOD, and CAT activities in the groups treated with BA.
These findings suggest that BA’s anti-oxidant abilities may
be used to reduce the liver damage caused by CTX.

CONCLUSIONS
In conclusion, the current study further showed that CTX
could cause liver damage while inducing oxidative stress in
rats. The BA treatment considerably decreased the MDA
level, and the GSH-Px, SOD, and CAT activities were sig-
nificantly increased in the BA-treated groups. These fin-
dings suggest that BAs anti-oxidant properties may be
used to decrease the liver damage caused by CTX. There-
fore, BA could prevent all of these negative consequences
of CTX, and its protective mechanism against oxidative
stress brought on by CTX might include BA’s effects on
reducing oxidative stress. The findings of this study could
lead to the development of a BA treatment that is used in
combination with CTX to reduce the side effects of can-
cer treatment. The observed benefits herein may therefore
be attributed to the anti-inflammatory and tissue-regene-
rating characteristics of BA, which are carried on by the
compound’s numerous active components, in addition to

its antioxidant activities.
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Abstract
Introduction ~ MicroRNAs (miRNAs) are key regulators in the progression and development of hepatocellular carcinoma (HCC). In recent study the miR-4746 was found to be
overexpressed in HCC, however, differential expression pattern and clinicopathological significance of miR-4746 in HCC remains unclear. In current study we aimed to
evaluate expression profile, clinicopathological role and prognostic value of miR-4746 by using computational approaches.
Materials  The expression profile of miR-4746 in various human cancers was determined using the dbDEMC database. Also, we used ENCORI/Starbase v2 and UALCAN databases
and Methods  to analyze miR-4746 expression level in HCC. Moreover, we investigated clinicopathological function of miR-4746 by using UALCAN database. Finally, survival analysis
was performed to determine prognostic significance of miR-4746 in HCC by Kaplan-Meier plotter and ENCORI/Starbase v2 databases.

Results  The miR-4746 had differential expression patterns in various human cancers and was significantly upregulated in HCC tissues compared with normal samples.
Clinicopathological analysis revealed that, miR-4746 was differentially expressed in different clinical parameters including cancer stage, tumor grade, nodal metastasis
status, TP53 mutation status, and patient’s age. In addition, high expression of miR-4746 was significantly correlated with poor prognosis in HCC.

Conclusion  Our findings indicated that miR-4746 might be as an oncogenic miRNA which were correlated with poor prognosis and worse clinicopathological outcomes. Furthermore,
miR-4746 might have an important role in tumorigenesis of HCC and it might serve as potential prognostic biomarker.
Keywords ~ miR-4746; hepatocellular carcinoma; miRNA; bioinformatics; prognosis
0z
Ama¢  MikroRNA’lar, hep lliiler karsij (HCC) gelisiminde ve ilerl inde anahtar diizenleyicilerdir. Yakin tarihli bir ¢calismada, miR-4746'nin HCC'de agirt ifade edildigi
bulunmus olsa da miR-4746 nin HCCdeki farkli seviyelerde ifade edilmesi ve klinikopatolojik 6nemi belirsizligini korumaktadir. Bu calismada miR-4746"min gen ifade ozelligini,
klinikopatolojik roliinii ve kestirim degerini hesaplamal yaklasimlar kullanarak degerlendirmeyi amagladik.
Yontem ve  Cesitli insan kanserlerinde miR-4746"nin gen ifade ozelligi dAbDEMC veri tabani kullanilarak belirlendi. Ayrica, HCCde miR-4746 gen ifade seviyesini analiz etmek icin ENCO-

Geregler  RI/Starbase v2 ve UALCAN veri tabanlarin kullandik. Ayrica UALCAN veri tabanini kullanarak miR-4746’nin klinikopatolojik iglevini arastirdik. Son olarak, miR-4746’nin
HCCdeki prognoz ozelligini belirleyebilmek icin Kaplan-Meier plotter ve ENCORI/Starbase v2 veri tabanlari araciligiyla sag kalim analizi ile gerceklestirdik.

Bulgular ~ miR-4746, cesitli insan kanserlerinde farkl: gen ifade degerlerine sahipti ve normal orneklere kiyasla HCC dokularinda onemli élgiide arttigi gozlemlenmistir. Klinikopatolojik
analiz, miR-4746'nin kanser evresi, tiimor derecesi, lenf bezi metastaz durumu, TP53 mutasyon durumu ve hastamn yasi dahil olmak iizere farkls klinik parametrelerde farkl:
gen ifade seviyelerine sahip oldugunu koydu. Ek olarak, miR-4746'mn yiiksek ifadesi, HCCide kitii prognoz ile onemli olciide iliskili oldugu bulunmugtur.

Sonu¢  Bulgularimiz, miR-4746 'nin kétii kestirim ve ¢ok kétii klinikopatolojik ¢iktilarla iliskilendirilen onkojenik bir miRNA olabilecegini gosterdi. Ayrica miR-4746, HCC'nin tiimo-
rogenezinde Gnemli bir role sahip olabilir ve potansiyel prognostik biyobelirte¢ olarak hizmet edebilir.

Anahtar . . . . o . L

. miR-4746; hepatoselliiler karsinom; miRNA; biyoinformatik; kestirim
Kelimeler
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INTRODUCTION
Hepatocellular carcinoma (HCC) has high mortality rates
and its incidence is increasing steadily in the developed
countries such as Europe, Australia and North America'.
HCC is mainly induced by chronic liver inflammation
mainly due to infection of hepatitis viruses (Hepatitis B
and C). In addition, excessive alcohol intake, aflatoxin,

obesity and diabetes are the risk factors for HCC~.

The microRNAs (miRNAs) are short non-coding RNA
molecules which are valuable gene regulators involved
many cancer related processes such as cell cycle, cell dif-
ferentiation, apoptosis and tumorigenesis’. miRNAs can
regulate the wide range of gene expression by binding
3’UTR regions of their target genes®. Therefore, overex-
pression or downregulation of miRNAs generally have
been associated with many human pathologies such as
cancer, cardiovascular, neurological, metabolic, and de-
velopmental diseases®”. In previous studies, increasing
evidence have suggested that many miRNAs differentially
expressed in HCC. In their study Liu et. al®, determined
five significantly differentially expressed miRNAs in HCC
samples. The hsa-miR-4746-5p is one of these miRNAs
which is upregulated in HCC samples®. On the other hand,
Ren et al,, have showed that miR-4746 was downregulat-
ed in colorectal cancer (CRC) and inhibits CRC growth’.
However, the prognostic and clinicopathological roles of
miR-4746 in many cancers including HCC have not been

reported yet in literature.

In this study, we determined differential expression of
miR-4746 in various human cancers the data obtained
from miRNA-microarray or miRNA-seq platforms. Next,
we identified expression level of miR-4746 in HCC and liv-
er tissues by using computational approaches. Additional-
ly, we analyzed the prognostic and clinicopathological role

of miR-4746 via using bioinformatics tools.

MATERIAL and METHODS
Ethics Committee Approval
Ethics statement is not applicable to our study as this study

only uses publicly available data.

Differential expression analysis of miR-4746
Differentially Expressed miRNAs in Human Cancers
(dbDEMC)  (https://www.biosino.org/dbDEMC/index)
database is an online tool for detection of differentially
expressed miRNAs based on microarray or miRNA-seq
platforms’®. We performed differential expression analysis
of miR-4746 in various human cancers by using dbDEMC.
Next, we used the Encyclopedia of RNA Interactomes
(ENCORI/Starbase v2, https://starbase.sysu.edu.cn) data-
base to analyze miR-4746 expression level in HCC datasets
obtained from The Cancer Genome Atlas (TCGA) data.

UALCAN database analysis
The University of Alabama at Birmingham Cancer data
analysis portal (UALCAN) is an online web tool which
provides to access OMICS data and evaluate multiple gene
expression''. By using miRNA expression analysis module
of UALCAN database, we determined expression level of
miR-4746 in 369 HCC samples and 49 normal samples.
Besides, we analyzed association between the expression
level of miR-4746 and various clinicopathological charac-
teristics of HCC patients including individual cancer stage,
tumor grade, nodal metastasis status (NO and N1), TP53

mutation status, patient’s race and patient’s age.

Survival analysis of miR-4746

To further evaluate prognostic significance of miR-4746
in HCC patients, we used Kaplan-Meier plotter (KMplot,
https://kmplot.com/analysis/) web tool. KMplot is an in-
tegrated web tool to analyze correlation between gene ex-
pression and survival rates in various tumor types based
on TCGA, European Genome-Phenome Archive (EGA)
and Gene Expression Omnibus (GEO) databases'. In ad-
dition, we confirmed KMplot survival analysis by using
the ENCORI/Starbase v2 database.
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RESULTS
The types of cancer acronyms analyzed in this study are
as follows: adrenocortical cancer (ADCA), biliary tract
cancer/cholangiocarcinoma (BTCA), bladder
(BLCA), BNCA BRCA cervical cancer/cervical squa-
mous cell carcinoma (CECA), chordoma (CHOR), colon
cancer (COAD), colorectal cancer (CLCA), endometrial

cancer

cancer/uterine corpus endometrial carcinoma (ENCA),
esophageal cancer/ esophageal carcinoma (ESCA), gall-
bladder carcinoma (GBCA), gastric cancer/stomach ad-
enocarcinoma (GSCA), gastrointestinal stromal tumor
(GAST), head and neck cancer/head and neck squamous
cell carcinoma (HNSC), hemangioma (HEGI), hepatocel-
lular carcinoma (LIHC), kidney cancer/kidney chromo-
phobe cancer (KDCA), larynx cancer (LNCA), leukemia
(LEUK), liver cancer (LICA), lung cancer/lung squamous
cell carcinoma (LUCA), lymphoma (LYMP), melanoma
(MELA), mesothelioma (MESO), NSCA (nasopharyngeal
cancer), neuroendocrine neoplasia (NDCA), oral squa-
mous cell carcinoma (OSCA), oropharyngeal squamous
cell carcinoma (OPSC), ovarian cancer (OVCA), prostate
cancer (PCNA), prostate cancer/prostate adenocarcinoma
(PRCA), retinoblastoma (RETI), sarcoma (SCRA), skin
cancer (SKCA), small intestinal neuroendocrine tumor
(SINT), testicular cancer (TECA), thyroid cancer/thyroid
carcinoma (THCA), tonsil cancer (TOCA), uterus cancer
(UTCA).

According to differential expression analysis of miR-4746
we found that miR-4746 was significantly upregulated
in ADCA, BTCA, BLCA, BRCA, CECA, ENCA, ESCA,
GBCA, GSCA, HNSC, LIHC, KDCA, LUCA, PRCA and
THCA meanwhile it was significantly downregulated in
PCNA (Fig 1a).

To identify expression level of miR-4746 in normal liver
tissues and HCC tissues, we performed ENCORI/Star-
base v2 database analysis. Our results showed that miR-
4746 significantly upregulated in HCC datasets (n=370)
compared with normal datasets (n=50) (Fig 1b). We also

confirmed miR-4746 expression level in HCC and normal
tissues by using UALCAN database results. UALCAN da-
tabase analysis also confirmed that, miR-4746 was signif-
icantly upregulated in HCC samples (n=369) compared
with normal samples (n=49) (p<0.01) (Fig 1c).

The analysis of miR-4746 expression profile based on in-
dividual cancer stages showed that miR-4746 was signif-
icantly upregulated in stage 1 (n=171) (p<0.001), stage 2
(n=85) (p<0.001), stage 3 (n=85) (p<0.001) HCC samples
compared with normal (n=49) liver samples. Also, miR-
4746 had high expression level in stage 4 (n=5) of HCC
samples compared with normal samples but it was not
statistically significant. In addition, miR-4746 was signifi-
cantly upregulated in stage 2 (p<0.05) and stage 3 (p<0.01)
compared with stage 1 (Fig 2a).

Next, we analyzed miR-4746 expression profile based on
HCC tumor grade. Our results demonstrated that miR-
4746 was significantly upregulated in all grades of HCC
samples compared with normal samples (grade 1 (n=55)
(p<0.001), grade 2 (n=173) (p<0.001), grade 3 (n=124)
(p<0.001), grade 4 (n=13) (p<0.001)). Furthermore, miR-
4746 was differentially upregulated in grade 3 compared
with grade 1 (p<0.05) and grade 2 (p<0.01) (Fig 2b).

In addition, we evaluated association between nodal me-
tastasis status and expression level of miR-4746. Accord-
ing to our results, miR-4746 was remarkably upregulated
in NO (n=253) compared with normal samples (n=49)
(p<0.001), however, there was no significant difference in
expression level of miR-4746 in each nodal metastasis sta-
tus (N1 (n=4) and NO (n=253)) of HCC (Fig 2c).

TP53 mutation status analysis showed that miR-4746 is re-
markably upregulated in TP53 mutant (n=107) and TP53
non-mutant (n=260) samples compared with normal sam-
ples (n=49) (p<0.001). TP53 mutant and non-mutant were
expressed differentially and TP53 mutant samples had

higher expression level compared with TP53 non-mutant
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Figure 1. miR-4746 was significantly upregulated in HCC. a. Differential expression profile of miR-4746 in various human

cancers and normal tissues. Red boxes indicate high expression, green boxes indicate low expression. b. The analysis of EN-
CORI/Starbase v2 database showed the upregulation of miR-4746 in HCC tissues. c. The UALCAN database expression
analysis showed the upregulation of miR-4746 in HCC samples.

samples and the difference was significant (p<0.001) (Fig
2d).

Patient’s race-based expression level analysis was demon-
strated that miR-4746 significantly upregulated in Cau-
casian (n=179) (p<0.001), African-American (n=17)
(p<0.01), Asian (n=161) (p<0.001) compared with normal
samples (n=49). However, there was no significant differ-
ence in expression level of miR-4746 between each race
(Fig 2e).

Finally, we evaluated miR-4746 expression profile based
on patient’s age. According to our results, miR-4746 was
significantly upregulated in 21-40 (n=27) (p<0.001), 41-
60 (n=145) (p<0.001), 61-80 (n=180) (p<0.001), 81-100
(n=10) (p<0.05) years of age groups of the patients com-
pared with normal healthy samples (n=49). In addition,

we found that miR-4746 expression level was significantly
lower in 81-100 years of age group of HCC patients com-
pared with 21-40 (p<0.01), 41-60 (p<0.001) and 61-80
(p<0.01) age groups (Fig 2f).

Kaplan-Meier plotter analysis indicated that the high ex-
pression level of miR-4746 was significantly correlated
with poor overall survival rates in HCC patients (Fig 3a).
We also evaluated prognostic significance of miR-4746
in HCC patients by using ENCORI/Starbase v2 database
analysis. The results of ENCORI/Starbase v2 analysis were
consistent with our Kaplan-Meier plotter analysis results
(Fig 3b). These results have suggested that miR-4746 may
function as an oncogenic miRNA and serve as a prognos-

tic biomarker.
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Figure 2. Expression level of miR-4746 in various clinicopathological parameters of HCC patients. Expression of miR-4746 in

HCC based on a) individual cancer stages, b) tumor grade, c) nodal metastasis status, d) TP53 mutation status, e) patient’s

race, and f) patient’s age.

DISCUSSION

Dysregulation of ncRNAs has been reported in numerous
cancers including HCC*”'*'*. One of the most studied
class of ncRNAs, miRNAs, has been linked to orchestra-
tion of cell cycle progression, metastasis, apoptosis, cel-
lular differentiation, and tumorigenesis®’. Also, in many
studies it has been suggested that differentially expression
of miRNAs serve as a prognostic and diagnostic biomarker
in human cancers”. In recent study, Liu et al., determined
10 (5 downregulated and 5 upregulated) differentially ex-
pressed miRNAs including miR-4746 in HCC by using
multi-omics data and various bioinformatic approaches®.
miR-9", miR-21'° and miR-221" has been identified as
prognostically significant miRNAs in HCC. However, the
role of miR-4746 has not been reported before in HCC-re-
lated studies.

In this study, first we used dbDEMC database to evalu-
ate differential expression of miR-4746 in 40 types of hu-
man cancers. Our results indicated that miR-4746 over-
expressed in 15 types of human cancers including HCC,
however, it was downregulated in PNCA (Fig la). Thus,
we speculate that miR-4746 acts as an oncogenic miRNA
and it may have an important regulatory role in expres-
sion level of tumor suppressor genes. On the other hand, in
their study Ren et al., reported that miR-4746 significantly
downregulated in CRC, and miR-4746 regulates expres-
sion level of CCND1 by degrading of CCND1 mRNAS.
The group of studies have revealed that some miRNAs
may have bidirectional functions in cancer cells'®. Taken
together, these two studies®® it can be predicted miR-4746
may also be a potential miRNA with bidirectional function

in human cancers.
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Figure 3. High expression level of miR-4746 was significantly associated with poor overall survival rates of HCC patients.

The Kaplan-Meier (a) and ENCORI/Starbase v2 database, (b) survival curves for overall survival analysis between high

expression and low expression of miR-4746 in HCC patients

To determine expression level of miR-4746 we used UAL-
CAN and ENCORI databases. Our UALCAN and EN-
CORI database analysis demonstrated that miR-4746 up-
regulated in HCC tissues compared with normal tissues
(Fig 1b-c).

Increasing evidence supports that there is a strong associa-
tion between miRNA expression and various clinicopatho-
logical parameters in many of cancer patients. Therefore,
great number of miRNAs have been demonstrated as po-
tential candidates for prognostic and diagnostic biomark-
ers in cancer related studies”. According to our UALCAN
database analysis was revealed that for the first time miR-
4746 differentially expressed in clinicopathological pa-
rameters of HCC, including individual cancer stage, tumor
grade, nodal metastasis status, TP53 mutation status, and
patient’s age (Fig 2). Furthermore, miR-4746 was upregu-
lated among patients with HCC, however it has not been

differentially expressed in different patient’s race (Fig 2e).

To evaluate prognostic significance of miR-4746 expres-
sion level in HCC we used ENCORI and KM plotter data-
bases. According to our results upregulation of miR-4746

positively correlated with poor overall survival rates (Fig

. HR, hazard ratio, Num, number.

3). These findings support oncogenic function of miR-
4746 in HCC within poor prognosis. However, more solid
experiments are required to identify the exact role of miR-

4746 in molecular mechanisms in HCC progression.

In conclusion, our current findings revealed that for the
first time miR-4746 might act as an oncogenic miRNA that
plays a crucial role in clinicopathological features of HCC.
Moreover, the results exhibited that upregulated miR-4746

might serve as a valuable prognostic biomarker for HCC.
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Abstract

Introduction It is very important to identify individuals at high risk of atherosclerotic cardiovascular diseases (ASCVD) and for this purpose, many risk calculation tools and parameters
are used. In this study, we aimed to investigate the correlation between the ACC/AHA cardiovascular risk and serum lipid indices and high sensitivity C-reactive protein

(hs-CRP) in a healthy population.

Materials ~ Our study was conducted retrospectively on individuals aged between 40 and 79 years and with sufficient data, using the hospital database. Patients with a history of any
and Methods  chronic disease and active infection were excluded. Individuals were analyzed by grouping them into low (<5%) and borderline to high (>5%) estimated 10-year risk of

ASCVD.

Results 184 individuals with a median age of 46 and 37.5% women were included in the study. The median 10-year estimated risk of ASCVD in the study population was 3%
(1.3/5.98). The low-risk group had a significantly lower atherogenic index of plasma (AIP), Castelli I risk index (CR-I), and Castelli II risk index (CR-II) compared to
the borderline to high-risk group (p <0.001 for all). However, CRP was not different between groups (p: 0.683). The 10-year risk of ASCVD was statistically significantly

correlated with AIP (R:0.380; p<0.001), CR-I (R:0.467; p<0.001), and CR-II (R:0.482; p<0.001), but no correlation was detected with hs-CRP (R:0.065; p:0.381).

Conclusion  The lack of correlation between ACC/AHA's risk calculation tool and hs-CRPsuggests that hs-CRP cannot be used as a high-risk indicator in these individuals or that this

tool is insufficient to detect some high-risk patients.

Keywords  C-reactive protein, Cardiovascular Risk Score, Dyslipidemias

(3

Amag  Aterosklerotik kardiyovaskiiler hastalik (ASKH) agisindan yiiksek risk altindaki bireylerin belirlenmesi olduk¢a énemlidir ve bu amagla bircok risk hesaplama araci ve para-

metresi kull $
duyarlikls C-reaktif protein (hs-CRP) arasindaki iliskiyi arastirmayr amagladik.

Imaktadir. Bu ¢al da, saglikli bir popiilasyonda ACC/AHA tarafindan gelistirilen kardiyovaskiiler risk hesaplama aract ile serum lipid indeksleri ve yiiksek

Yontem ve  Calismamuz, hastane veri tabani kullamlarak, 40-79 yas aras ve yeterli veriye sahip bireyler iizerinde geriye doniik olarak yapildi. Herhangi bir kronik hastaligi ve aktif enfeksi-

Geregler  yonu olan hastalar calisma dist birakilds. Bireyler, diisiik (<%5) ve stnirda-yiiksek (>%5) tahmini 10 yillik ASKH riski olarak gruplandirilarak analiz edildi.

Bulgular ~ Calismaya ortanca yasi 46 ve %37,5’i kadin olan 184 kisi dahil edildi. Calisma popiilasyonunda ortanca 10 yillik tahmini ASKH riski %3'tii (1.3/5.98). Diisiik risk grubu,
siirda-yiiksek risk grubuna kiyasla 6nemli él¢iide daha diisiik aterojenik plazma indeksi (AIP), Castelli I risk indeksi (CR-I) ve Castelli II risk indeksine (CR-II) sahipti (tiimii
icin p <0,001). Ancak CRP gruplar arasinda farkls degildi (p: 0.683). 10 yillik ASKH riski, AIP (R:0.380; p<0.001), CR-I (R:0.467; p<0.001) ve CR-II (R:0.482; p<0.001) ile

istatistiksel olarak anlamli sekilde korele idi, ancak hs-CRP ile korelasyon saptanmad (R:0.065; p:0.381).

Sonu¢  ACC/AHAmn risk hesaplama araci ile hs-CRP arasinda korelasyon olmamast, hs-CRP’nin bu bireylerde yiiksek risk gostergesi olarak kullanilamayacagimi veya bu aracin bazi

yiiksek riskli hastalar1 tespit etmede yetersiz oldugunu diisiindiirmektedir.

Anahtar
. C-Reaktif Protein, Kardiyovaskiiler Risk Skoru, Dislipidemiler
Kelimeler
@ [T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License
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INTRODUCTION
Atherosclerotic cardiovascular diseases (ASCVD) are
among the leading causes of death worldwide.! For this
reason, it is very important to identify individuals at high
risk for ASCVD and to take preventive measures for these
individuals. Many parameters and tools have been devel-
oped to determine the risk of ASCVD.? In addition to clas-
sical risk factors such as smoking, hypertension, diabetes
mellitus, and hyperlipidemia, many new risk factors such
as PCSK9, CRP, IL-6, copeptin, cystatin-C, and various
micro-RNA particles have been identified.’ The majority
of newly identified risk factors are currently unsuitable
for clinical use. Castelli I risk index (CR-I), Castelli IT risk
index (CR-II), and atherogenic index of plasma(AIP) are
factors calculated from the lipid parameters that are more
widely used because of the easy accessibility and their
clear relationship with ASCVD.* The American Society
of Cardiology/American Heart Association (ACC/AHA)
has developed a cardiovascular risk calculation tool using
classical risk factors such as age, gender, blood pressure,
diabetes, as well as lipid parameters.” With this tool, the

10-year cardiovascular risk can be calculated.

C-reactive protein (CRP) is an acute-phase reactant that is
increased in serum and produced in the liver in inflamma-
tory diseases.® Since atherosclerosis is a chronic inflamma-
tory disease, high CRP is associated with the prevalence
and severity of atherosclerotic diseases.” In previous stud-
ies, in addition to classical risk factors, patients with high
CRP have been found to have a much higher risk of car-
diovascular events.® In addition, it was observed that high
CRP was associated with classical risk factors.” However,
the patient groups in these studies were not homogene-
ous and included individuals at high risk of cardiovascular

disease.

In this study, we aimed to investigate the relationship be-
tween the 10-year cardiovascular disease risk calculated
by the ACC/AHA tool and the AIP, CR-I, CR-II, and high
sensitivity C-reactive protein (hs-CRP) in the healthy pop-

ulation.

MATERIAL and METHODS
This study was approved by institutional review board. Our
study was carried out retrospectively, using the records of
our hospital database between the years 2015-2020. Since
the 10-year risk can be calculated only in 40-79 years of age
with the ACC/AHA ASCVD risk calculation tool, patients
in this age group were included in the study.Individuals
with a history of any cardiovascular disease, hypertension,
diabetes, oncologic disease, rheumatic disease, nephrolog-
ical disease, endocrinological disease, recent surgery, and
active infection were excluded. Individuals who did not

have sufficient data were not included in the study.

All laboratory tests were performed on fasting peripher-
al venous blood samples. Biochemical and hematological
measurements were made using standard methods. Serum
hs-CRP was measured with a C8000 Architect Abbott bi-
ochemical auto analyzer (Abbott Laboratories, Chicago,
USA) and the lowest detectable level was 0.01 mg/l. The
10-year estimated risk of ASCVD was calculated with the
ACC/AHAS’ online tool.10 Individuals were classified ac-
cording to their estimated 10-year risk of ASCVD: <5%
low risk, 5-7.5% borderline risk, 7.5-20% moderate risk,
and >20% high risk. AIP was calculated by calculating the
logarithm of the TG/HDL ratio from molar units, CR-I by
calculating the total cholesterol/HDL cholesterol ratio, and
CR-II by calculating the LDL cholesterol/HDL cholester-
ol ratio. The estimated glomerular filtration rate was cal-
culated using the Chronic Kidney Disease Epidemiology
Collaboration formula. Body mass index was calculated as
the ratio of body weight in kilograms to the square of the

height in meters.

Statistical analyzes were performed using SPSS 22.0 statis-
tical analysis software. The normality of the distribution
of continuous variables was evaluated with the Kolmog-
orov-Smirnov test. Normally distributed continuous var-

iables were expressed as mean and standard deviation,
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and non-normally distributed variables were expressed as
median and 25/75 quartiles. Categorical variables were ex-
pressed as numbers and percentages. Categorical variables
were compared with the chi-square test. Normally distrib-
uted continuous variables were compared with Student’s
t-test, and those that were not normally distributed were
compared with Mann Whitney U test. The relationship
between the variables was evaluated with Pearson correla-
tion analysis. All tests were two-sided and statistical signif-

icance was accepted as p<0.05.

RESULTS
184 individuals who met the study criteria were included
in the study. The median age of the individuals included
in the study was 46, and 115 (62.5%) were male. The me-
dian estimated 10-year risk of ASCVD was 3%. Of the in-
dividuals, 128 (69.6%) were at low risk, 18 (9.8%) were at
borderline risk, 36 (19.6%) were at intermediate risk, and
2 (1.1%) were at high risk. Since there were few individu-
als in the borderline, medium, and high-risk groups, these
groups were combined and evaluated as the borderline to
high-risk group. Analyzes were performed between low-

risk and borderline-to-high-risk groups.

The clinical, laboratory characteristics and risk indexes
of individuals according to risk groups are given in de-
tail in the table. In the low-risk group, the age was low-
er, the female gender was more, active smoking was less,
and diastolic blood pressure was lower (p: <0.001, <0.001,
<0.001, 0.009, respectively). However, systolic blood pres-
sure and body mass index were not different between the
groups (p: 0.515, 0.960, respectively). Hemoglobin and
creatinine values were lower and GFR was higher in the
low-risk group (p: <0.001, <0.001, and 0.002, respectively).
Glucose, leukocyte count, and hs-CRP values were not dif-
ferent (p: 0.294, 0.054, and 0.683, respectively). Total cho-
lesterol, LDL cholesterol, and triglyceride were lower and
HDL cholesterol was higher in the low-risk group (p:0.002,
<0.001, <0.001, and <0.001, respectively). Similarly, AIP,
CR-I, and CR-II were significantly lower in the low-risk

group (p<0.001 for all).

The estimated 10-year risk of ASCVD was statistically sig-
nificantly correlated with AIP (R: 0.380; p<0.001), CR-I
(R: 0.467; p<0.001), and CR-II (R: 0.482; p<0.001), but no
correlation was detected with hs-CRP (R: 0.065; p: 0.381)
(Figure).

R
nnnnnn

§

Athorogenic Indox of Plasma
L]

3
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Figure: Correlation graphs of 10-year estimated risk of ath-
erosclerotic cardiovascular disease (ASCVD) with other risk
parameters A. Correlation of 10-year ASCVD risk with Cas-
telli I risk index, B. Correlation of 10-year ASCVD risk with
Castelli I risk index, C. Correlation of 10-year ASCVD risk
and atherogenic index of plasma, D. Correlation of 10-year
risk of ASCVD with hs-CRP
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Table: Clinical and laboratory findings of groups separated according to 10-year ASCVD risk.
Variable Total Low Risk Borderlil.le to High P
Risk
Number, % 184(100) 128(69.6) 56(30.4)
Age, years 46(43/51) 46(42/49) 50(45/57) <0.001
Male/Female, N (%) 115(62.5) /69(37.5) 65(50.8)/63(49.2) 50(89.3)/6(10.7) <0.001
Active smoker, N (%) 71(38.6) 29(22.7) 42(75) <0.001
Systolic BP, mmHg 120(115/125) 120(111/125) 120(120/125) 0.515
Diastolic BP, mmHg 70(70/80) 70(70/80) 75(70/80) 0.009
Body Mass Index, kg/m2 27.5(25.6/30) 27.5(15.5/30.3) 27.2(26/29.4) 0.960
Hemoglobin, g/dl 14.7(13.4/15.6) 14.3(13/15.3) 15.2(14.4/15.9) <0.001
Leucocyte count, x1000/pL 6.9(5.9/8.3) 6.9(5.9/7.96) 7.5(5.9/8.9) 0.054
hs-CRP, mg/1 1(0.5/1.26) 1(0.49/1.25) 1(0.5/1.32) 0.683
Glucose, mg/dl 91(85/97.8) 90(85/96) 91(86/99) 0.294
Total Cholesterol, mg/dl 207.9+42.1 201.5+41.6 222.4+39.7 0.002
HDL Cholesterol, mg/dl 47(40/54.8) 49(41/57) 42(37.2/48) <0.001
LDL Cholesterol, mg/dl 125+31.5 117.9+30.4 141.3+28.1 <0.001
Triglyceride, mg/dl 115.5(84.3/179) 107(75/153) 168(110/212) <0.001
Creatinine, mg/dl 0.79(0.7/0.87) 0.77(0.68/0.83) 0.83(0.75/0.93) <0.001
Glomerular Filtration Rate, ml/min 104(95/109) 106(97/109) 100(90/107) 0.002
Atherogenic Index of Plasma 0.059+0.285 -0.009+0.275 0.213+0.247 <0.001
Castelli I Risk Index 4.55+1.28 4.18+1.13 5.39+1.21 <0.001
Castelli IT Risk Index 2.77+0.95 2.47+0.81 3.44+0.89 <0.001
10-year risk for ASCVD, % 3(1.3/5.98) 1.8(1/3.18) 8.4(6.3/11.8) <0.001
Categorical variables were expressed as numbers and percentages. Continuous variables that were normally distributed were expressed as
meanz+ standard deviation, and non-normally distributed ones were as median and 25/75 quartiles.
ASCVD: Atherosclerotic cardiovascular disease, BP: Blood pressure, hs-CRP: High sensitivity C-reactive protein, HDL: High-density lipo-
protein, LDL: Low-density lipoprotein, N: Number

DISCUSSION
In our study, we found that the estimated 10-year cardi-
ovascular risk in a normotensive, nondiabetic population
had a moderate correlation with serum lipid indices such
as CR-I, CR-II, and AIP, but not with hs-CRP. Unlike most
previous studies, our study mostly included patients at low
risk of ASCVD.

The relationship between plasma lipid parameters and
ASCVD has been known for a long time. However, stud-
ies have shown that AIP, CR-I, and CR-II, which are risk
indices calculated from lipid parameters, make better risk
predictions than lipid parameters alone."" Edward et al.

have revealed that AIP is more successful than individual

cholesterol risk parameters in estimating mortality risk in
elderly patients.”! In our study, a moderate but significant
correlation was found between AIP, CR-I, and CR-II and
the estimated 10-year risk of ASCVD. This relationship is
expected since total, HDL, and LDL cholesterol values are
also used when calculating the risk of ASCVD. However,
this relationship is not strong since there are other param-
eters such as age, gender, smoking, blood pressure, diabe-
tes, and drug use in risk calculation. Therefore, although
these parameters reflect lipid risk factors, they are insuffi-
cient to calculate the global risk of ASCVD.

Atherosclerosis is a chronic inflammatory disease trig-

gered by sequestration and modification of lipoproteins
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in the subendothelial space.’” The relationship between
chronic elevation of CRP, an inflammation marker, with
atherosclerosis has been known for a long time."* Recently,
Yang et al.found a linear relationship between CRP level
and cardiovascular diseases in a meta-analysis of 36 ar-
ticles.® According to this meta-analysis, with each 1 mg/l
increase in CRP, the relative risk of cardiovascular disease
increases by 18%. In the light of these findings, some risk
factors, including hs-CRP, have been developed to calcu-
late the risk of ASCVD. Reynold risk index that incorpo-
rates hs-CRP and parental history to classical risk factors
significantly improves global cardiovascular risk predic-
tion."* However, hs-CRP has not been used routinely to
determine the risk of ASCVD. In the 2019 cardiovascular
diseases primary prevention guideline of the ACC/AHA,
it was classified as a risk-increasing factor, especially in the
moderate-risk patient group.” However, hs-CRP is not de-

fined as a risk factor in the ESC guidelines.!

Confusing results have been obtained in studies in terms
of the contribution of CRP to classical risk factors in de-
tecting cardiovascular events. Juonolo et al. evaluated
1617 people in 2001, who had CRP measurements in 1980
when they are aged between 3-18 years.!* In their study,
they found that the childhood CRP value showed a weak
but significant correlation with the adult CRP value, but
not with the adulthood carotid intima-media thickness
(CIMT). They found that the classical risk factors of child-
hood, BMI, HDL-C, smoking, LDL-C, blood pressure, and
adulthood CIMT were significantly related. In the JUPI-
TER study, rosuvastatin significantly reduced cardiovas-
cular events in patients with CRP above 2 g/l and LDL-C
below 130 mg/dl."” Although the protective effects of ro-
suvastatin were demonstrated in individuals with high hs-
CRP in this study, a proportional relationship with CRP
was not observed. In an analysis of the Heart Protection
Study, 20376 people aged 40-80 years at high cardiovas-
cular risk were evaluated for the protective effects of sim-
vastatin based on baseline CRP levels."® As a result of this

analysis, it was determined that simvastatin provided a

significant reduction in major vascular events, but its pro-
tective effects were not proportionally related to baseline
CRP levels. In the study conducted by Koening et al. on
3435 German men aged 45-74 years, they found that CRP
provides prognostic information in addition to the Fram-
ingham risk score.'” However, in the meta-analysis of Shah
et al,, it was seen that CRP alone did not perform discrim-
ination better than the Framingham risk score, and when
added to this risk score, it made a small and inconsistent

contribution to the risk calculation.?®

In the study of Sharif et al., they investigated the relation-
ship of low level of hs-CRP increase with death and cardi-
ovascular events in a mean follow-up of 7.8 years in 1679
type 2 diabetic patients. In this study, they found a low
level of inflammation to be associated with all-cause and
vascular mortality, but not with vascular events.?! Buila et
al. studied CRP and classic cardiovascular risk factors in
335 pilots and air traffic control workers.” In this study,
they found that CRP was associated with factors such as
age, smoking, metabolic syndrome and physical inactivity,
and adding CRP to the classical risk factors improved car-

diovascular risk calculation.

Our study reveals that the estimated 10-year risk of AS-
CVD calculated by ACC/AHAT tool in normotensive and
non-diabetic individuals is not associated with hs-CRP
levels. Since vascular inflammation in the presence of ath-
erosclerosis causes hs-CRP elevation, unlike classical risk
factors, high CRP is an indicator of active inflammation
in the presence of atherosclerosis, rather than being a risk
factor for the development of atherosclerosis. However,
the population of our study consists mostly of low-risk
individuals. In this patient group, the probability of ather-
osclerosis and associated hs-CRP elevation is low. There-
fore, individuals may not have an atherosclerotic disease
that may cause CRP elevation in this period, regardless of
the estimated 10-year risk of ASCVD. This finding is con-
sistent with the study of Juonolo et al., which did not find
a relationship between childhood CRP level and CIMT.'®
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Another possible explanation for this finding may be that
the 10-year estimated ASCVD risk calculation tool of
ACC/AHA in this group of patients is insufficient to detect

some individuals who may be at high risk.

The most important limitation of the study is that it was
conducted retrospectively. Although we excluded condi-
tions that may have an effect on CRP with strict criteria,
we may not have been able to detect some factors due to
the retrospective design. Another limitation is the small
number of cases for an epidemiological study. A reevalu-
ation of the association of hs-CRP and estimated cardio-
vascular risk in a larger case group will provide a clearer
result. In addition, a study with long-term follow-up will
provide a better understanding of the relationship between
hs-CRP, estimated risk of ASCVD, and future cardiovas-

cular events.
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Amacimuz, distal tibia eklem hattina uzanan tibia diyafiz kiriklarinda intramediiller givilemenin sonuglarinin arastirilmas: ve minimal invaziv plak osteosentez yontemi
ile karsilagtirilmasidir.

Klinigimizde tibia distal eklem hattina uzanan ancak eklemde impaksiyon izlenmeyen tibia diyafiz kirig1 nedeni ile 2019 — 2021 yillar1 arasinda tedavi ve takibi yapilan tim
hastalar retrospektif olarak arastirildi. Tiim hastalarin yas, cinsiyet ve taraf gibi demografik verileri, yaralanma mekanizmalari, tibia diyafiz ve pilon kirik tipleri, klinik agr1
skorlari, radyolojik kaynamalar1 ve komplikasyonlar degerlendirildi.

Calismaya dahil edilen 27 hastadan 15 hasta (%55,56) intramediiller ¢ivileme ile tedavi edilirken, 12 hastada (%44,44) minimal invaziv plak osteosentez kullanilmugtir.
IMG uygulanan grubun ortanca yagi 62 (Aralik: 34-67 yas) iken, MIPO uygulanan grupta ortanca yast 51 (Aralik: 33-52) oldugu ve aralarinda anlamli fark oldugu goriildii
(p=0,038). Yaralanma mekanizmalar1 agisindan gruplar arasinda anlaml fark tespit edildi (p=0,023). Taraf, cinsiyet, kirik tipi ve agr1 skorlar1 agisindan iki grup arasinda
fark goriilmedi (p>0,050). Hastalarin tamaminda radyolojik tam iyilesme elde edildi. Dért hastada (%14,81) yara yerinde yumusak doku iliskili komplikasyonlar tespit edil-
di. Komplikasyon gelisen hastalarin tamaminin MIPO grubunda oldugu goriildii ve gruplar arasinda komplikasyon gelisimi agisindan anlaml fark tespit edildi (p=0,028).

Distal tibia eklem hattina uzanan tibia diyafiz kiriklarinda, eklemde impaksiyon eslik etmiyor ise, perkiitan kaniillii vidalar ile eklemde mutlak stabilitenin elde edilmesini
takiben uygulanan intramediiller ¢ivileme ile tatminkar klinik ve radyolojik sonuglar ve diisiik komplikasyon oranlar1 elde edilebilir.

Tibia diyafiz kirigs; Ekleme uzanan diyafiz kiriklars; Perkiitan pinleme; Intramediiller Civileme; MIPO
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Conclusion
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Our aim was to investigate the results of intramedullary nailing in tibial diaphyseal fractures extending to the distal tibial joint line and to compare them with the minimally
invasive plate osteosynthesis method.

All patients who were treated and followed-up in our clinic between 2019 and 2021 for tibial diaphyseal fracture extending to the tibial distal joint line but without impact on
the joint were retrospectively investigated. Demographic data such as age, gender and side, injury mechanisms, tibia diaphysis and pilon fracture types, clinical pain scores,
radiological union rates and complications of all patients were evaluated.

Of the 27 patients included in the study, 15 patients (55.56%) were treated with intramedullary nailing, while minimally invasive plate osteosynthesis was used in 12 patients
(44.44%). While the median age of the IMN group was 62 years (Range: 34-67 years), the median age of the MIPO group was 51 years (Range: 33-52), and there was a significant
difference between them (p=0.038). There was a significant difference between the groups in terms of injury mechanisms (p=0.023). There was no difference between the two
groups in terms of side, gender, fracture type and pain scores (p>0.050). Radiological complete recovery was achieved in all patients. Soft tissue-related complications were
detected at the wound site in four patients (14.81%). It was observed that all the patients who developed complications were in the MIPO group, and a significant difference was
found between the groups in terms of complication rates (p=0.028).

In tibial diaphyseal fractures extending to the distal tibial joint line, if the joint is not accompanied by impaction, satisfactory clinical and radiological results and low complication
rates can be obtained with intramedullary nailing, which is applied after obtaining absolute stability in the joint with percutaneous cannulated screws.

Tibia diaphysis fracture; Joint-related diaphyseal fractures; Perc pinning; Intr dullary Nailing; MIPO
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GIiRiS
Tibia diyafiz kiriklar1 en sik goriilen uzun kemik kiriklarin-
dandir."? Tedavilerinde amag uzunluk ve dizilimi saglam-
ak ve erken hareket baglamaktir.! Hizli iyilesme ve diigiik
komplikasyon oranlar: nedeniyle tibia diyafiz kiriklarin-
da literatiirde 6ncelikli tercih edilen tedavi yontemi in-
tramediiller civileme (IMC) olup, alternatif tedavi yon-
temleri olarak minimal invaziv plak osteosentez (MIPO)

ve eksternal fiksatorler sayilabilir."?

Distal tibia eklem hattinin (pilon) pargali kiriklari, tiim alt
ekstremite kiriklarinin %1-5"ini olusturmakta olup, uzun
donemde yiiksek komplikasyon ve diisiik agrisiz normal
yasam oranlar1 bildirilmektedir.*® Tedavilerinde O6nce-
likli amag, diger eklem kiriklarina benzer sekilde, eklem
yiizeyinin anatomik rekonstritksiyonu ve erken harekete
izin verecek kadar stabil fiksasyonudur.>”* Literatiirde pek
cok farkli cerrahi yaklasim ve tedavi modalitesi tanimlan-
mis olup, kirik paternine gore cerrahi tedavi yaklasiminin

sekillendirilmesi onerilmektedir.*®

Tibia diyafiz kiriklar, distal tibia eklem hattina uzandigin-
da ise tedavi daha karmagiktir. Literatiirde bu kiriklar i¢in
en yaygin kullanilan tedavi yontemi MIPO ydntemi olup,
IMC ve eksternal fiksatérler daha az tercih edilmektedir.

Calismadaki amacimiz, distal tibia eklem hattina uzanan

tibia diyafiz kiriklarinda intramediiller ¢ivilemenin
sonuclarimin arastirilmas: ve minimal invaziv plak oste-
osentez yontemi ile karsilagtirilmasidir. Hipotezimiz, dis-
tal tibia eklem hattina uzanan tibia diyafiz kiriklarinda,
kapali perkiitan pinleme ile kombine edilen intramediiller
civileme ile, tatminkar klinik ve radyolojik sonuglar elde

edilebilecegidir.

GEREC ve YONTEMLER
Hasta Se¢imi
Etik kurul onaymi takiben (Ankara $ehir Hastanesi 1
Nolu Klinik Arastirmalar Etik Kurulunun 21/09/2022
tarih ve E1-22-2907 sayili karar1) klinigimizde tibia di-

yafiz kirig1 nedeni ile 2019 — 2021 yillar1 arasinda tedavi
ve takibi yapilan tim hastalar retrospektif olarak klinik
arsivimiz ve hastane kayit sistemi tizerinden arastirildi.
Calismaya dahil edilme kriterleri olarak; 18 yas ve tizer-
inde tibia distal eklem hattina uzanan tibia diyafiz kirig
olan, IMC veya MIPO ile tedavi edilmis ve kirik dncesi
agrisiz aktif mobilize olabilen tiim hastalar ¢alismaya da-
hil edildi. Calismanin diglanma kriterleri pilon kiriginin
eslik etmedigi izole tibia diyafiz kiriklari, eksternal fik-
sator veya agsamali cerrahi ile tedavi edilen hastalar, acik
kariklar, patolojik kiriklar, kirik 6ncesi aktif mobilizasyonu
kasitl olan hastalar ve kompleks pilon kirig1 ve/veya tibia
distal eklem hattinda impaksiyon olan ve bu nedenle mut-
lak agik rediiksiyon ve internal fiksasyon ihtiyaci duyulan
hastalar ¢alisma diginda birakildi. Dahil edilme ve hari¢
tutulma kriterlerine uyan toplam 27 hasta incelendi. Hast-
alar, uygulanan tedavi sekline gore iki gruba ayrildi, eklem
hattindaki kirigin perkiitan pinlenmesini takiben IMC
uygulanan hastalar (Grup 1, 15 hasta) ve eklem hattina
uzanan diyafiz kirigina MIPO uygulanan hastalar (Grup 2,
12 hasta). Bu ¢alisma, “Helsinki Deklarasyonu” kararlarina
uygun olarak gerceklestirilmistir.

Cerrahi teknik

Tim hastalar standart ameliyat masasina alindi ve Grup
I'deki hastalar (IMC grubu), ameliyat edilecek taraf alt
ekstremitesi masanin kenarinda sarkacak ve fleksiyona
izin verecek sekilde turnikesiz olarak hazirlanirken, Grup
2'deki hastalar (MIPO grubu) turnike altinda klasik supin
pozisyonda hazirlandi. Cerrahi profilaksi ve steril ortiin-
meyi takiben, oncelikle eslik eden lateral malleol kirig:
var ise, literatiirde tarif edildigi sekilde, klasik lateral in-
sizyon ile yaklagildi ve fikse edildi.** Ardindan, IMC uy-
gulanacak hastalarda, floroskopi altinda, 6ncelikle eklem
hattina uzanan kirik, kapali olarak rediikte edildi ve 4,5
milimetrelik kanilli vidalar kirik hattina dik olacak sekil-
de antero-posterior ya da medio-lateral olarak gonderildi
ve perkiitan pinleme yapildi. Daha sonra literatiirde tarif
edildigi sekilde, patellar tendon split olarak ayrilarak IMC
uygulamasina gecildi."* MIPO uygulanacak hastalarda, flo-
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roskopi altinda ve traksiyonda kirik kapali rediiksiyonunu
takiben medial malleol tizerinde mini bir insizyon acild
ve distal tibia medial anatomik plak, submuskiiler olarak
gonderildi. Floroskopi altinda rediiksiyon teyit edildi ve
cilt tizerinden step insizyonlar ile fiksasyon gerceklestiril-

di.t2

Uygulanan tedavi seklinde bagimsiz olarak, hicbir
hastanin postoperatif erken déonemde yiik vermesine izin
verilmedi. Ameliyat sonrasi birince giinde tiim hastalarda
erken hareket baslandi ve ayak bilegi ve kuadriceps egzer-
sizleri kademeli olarak arttirildi. Hastalarda parsiyel yiike
3.-4. haftada, tam yiike ise 6.-8. haftalarda izin verildi.
Hastalar sonrasinda agrisiz normal hayatlarina dondiikleri
goriilene kadar {i¢ ayda bir kontrollere ¢agirildi ve her po-
liklinik kontroliinde sikayetleri ve var ise agr1 diizeyleri

kayit altina alind.

Verilerin Toplanmasi
Tum hastalarin yas, cinsiyet ve taraf gibi demografik ver-
ileri kayit altina alindi. Yaralanma mekanizmalari, “basit

» o«

diigme/ayak bilegi burkulmasr”, “yiiksekten diigme” ve
“arag ici veya dis1 trafik kazalar1” olarak ti¢ alt baslikta kat-
egorize edildi. Hastalarin tibia diyafiz kiriklar1 AO/OTA
Kirik Siniflandirma Sistemi kullanilarak siniflandirildi.’?
Distal tibia eklem hatt1 (pilon) kiriklarimin siniflandir-
masinda, kirigin deplasman ve par¢alanma miktarim:
degerlendiren Riiedi-Allgower Siniflandirma Sistemi kul-
lanildi.* Metafiziyel impaksiyon gosteren Ritedi-Allgéwer
Tip 3 kiriklar, dislanma kriterleri geregi calismaya dahil

edilmedi.

Hastalarin klinik memnuniyetleri, son poliklinik kontrol-
lerindeki doktor notlar1 ve hastalarin agr1 skorlar: tizer-
inden retrospektif olarak degerlendirildi. Agrinin deger-
lendirilmesinde Viziiel Agr1 Skalas: kullanildi. Radyolojik
iyilesmenin degerlendirilmesi amaci ile hastalarin son
poliklinik kontrollerinde g¢ekilen grafileri incelendi ve
higbir hastada kaynama gecikmesi/kaynamama olmadig1

ve radyolojik iyilesmenin tiim hastalarda tamamlandig:

gortldi. Gelisen komplikasyonlar, hastane bilgi sistemi
tizerinden geriye doniik olarak aragtirild: ve kayit altina

alind.

Istatistiksel Analiz
Istatistiksel degerlendirme SPSS Programi versiyon 26.0
kullanilarak gerceklestirildi. Kategorik verilerin taniml-
anmasinda ytizde frekans degerleri kullanilirken, sayisal
verilerin tanimlayici istatistiklerinde ise ortanca ve min-
imum-maksimum aralik degerleri kullanildi. Sayisal ver-
ilerin normal dagilima uygunlugu gorsel (histogram ve
olasilik grafikleri) ve analitik (Kolmogorov-Smirnov Testi)
yontemler ile degerlendirildi. Sayisal verilerin karsilagtiril-
masinda Mann-Whitney U testi kullanilirken, kategorik
veriler Ki-Kare Testi ve Ki-Kare varsayiminin karsilan-
madig1 durumlarda Fischerm Exact Testi kullanilarak
karsilastirildi. Istatistiksel anlamlilik P degeri 0,05'in altin-

da oldugu durumlar anlaml kabul edildi.

BULGULAR
Calismaya dahil edilen 27 hastadan 15 hasta (%55,6)
intramediiller ¢ivileme ile tedavi edilirken, 12 hastada
(%44,4) minimal invaziv plak osteosentez kullanilmuistir.
Tibia diyafiz kiriginin AO/OTA simiflandirmasina gore; 7
hastada (%25,9) 42A1, 7 hastada (%25,9) 42A2, 3 hasta-
da (%11,1) 42A3, 7 hastada (%25,9) 42B1 ve 3 hastada
(%11,1) 42C1 karik tespit edilirken, ¢caligmaya dahil edilen
hicbir hastada 42B2, 42B3, 42C2 ve 42C3 tiplerinde kirtk
tespit edilmedi. Distal tibia eklem hattinda 13 hastada
(%48,1) non-deplase Ritedi-Allgéwer Tip 1 pilon kirig
ve 14 hastada (%51,9) deplase ancak impaksiyonu olma-
yan ve minimal par¢alanmasi olan Tip 2 pilon kirig1 tespit
edildi. Hastalarin tamaminda radyolojik tam iyilesme
elde edildi. Dort hastada (%14,8) yara yerinde yumugak
doku iliskili komplikasyonlar tespit edildi, pansuman ve
yara yeri takibi ile tamaminin iyilestigi goriildii. Implant
¢ikarimi ve sekonder debridman higbir hastada yapilmadi.
Hastalarin gruplara gore demografik ozellikleri Tablo 1'de

gosterilmistir.
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Tablo 1: Hastalarin demografik ozellikleri

iMC MiPO Toplam
(N=15 hasta) (N= 12 hasta) (N= 27 hasta)
Hasta Sayis1 Oran (%) Hasta Sayisi Oran (%) Hasta Sayis1 Oran (%)
Yas 62 yas (34 - 67) 51 yas (33 - 52) 51 yas (33 - 67)
Kadin 11 %73,3 9 %75 20 %74,1
Cinsiyet
Erkek 4 %26,7 3 %25 8 %25,9
Sag 8 %53,3 6 %50 14 %51,9
Taraf
Sol 7 %46,7 6 %50 11 %48,1
Diisme/ 12 %80 8 %66,7 20 %74,1
Burkulma
Yaralanma
Mekanizmasi Yiiksekten D. 3 %20 0 0 3 %11,1
Trafik Kazas1 0 0 4 %33,3 4 %14,8
42A1 3 %20 4 %33,3 7 %25,9
42A2 3 %20 4 %33,3 7 %25,9
42A3 3 %20 0 0 3 %11,1
Tibia Cisim 42B1 3 %20 4 %33,3 7 %25,9
Kirig1 AO/OTA 42B2 0 0 0 0 0 0
Tipi 42B3 0 0 0 0 0 0
42C1 3 %20 0 0 3 %11,1
42C2 0 0 0 0 0 0
42C3 0 0 0 0 0 0
Pilon Kirig1 Tip 1 9 %60 4 %33,3 13 %48,1
Riiedi-Allgower
Tipi Tip 2 6 %40 8 %66,7 14 %51,9
Yok 15 %100 %66,7 23 %85,2
Komplikasyon
Var 0 0 4 %33,3 4 %14,8
Takip Siiresi 15 ay (10 - 23) 18 ay (14 - 20) 18 (6) (10 - 23)

IMC: intramediiller (kanal i¢i) ¢ivileme, MIPO: minimal invazif plak osteosentez, N: hasta sayis, Yitksekten D.: Yitksekten Diigme. Siirekli
veriler i¢in, ortanca ve minimum maksimum aralik degerleri kullanildi.

IMC uygulanan grubun ortanca yagt 62 (Aralik: 34-67 yas)

iken, MIPO uygulanan grupta ortanca yast 51 (Aralik:

33-52) oldugu ve aralarinda anlamli fark oldugu gorildi

(p=0,038). Yaralanma mekanizmalar1 agisindan gruplar

arasinda anlamli fark tespit edildi (p=0,023). Komp-

likasyon gelisen hastalarin tamaminin MiPO grubunda

oldugu goriildii ve gruplar arasinda komplikasyon gelisimi

acisindan anlamli fark tespit edildi (p=0,028). Taraf, cin-

siyet, kirik tipi ve agr1 skorlar1 agisindan iki grup arasinda
fark goralmedi (p>0,05) (Tablo 2).
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Tablo 2: Intramediiller ¢ivileme ve minimal invazif plak osteosentez gruplarinin demografik zellikleri ve agr1 skorlarinin kargilagtirilmast

iMC MiPO
(N=15 hasta) (N= 12 hasta) P
Hasta Sayis1 Oran (%) Hasta Sayist Oran (%)
Yas 62 yas (34 - 67) 51 yas (33 - 52) 0,038*
Kadin 11 %73,3 9 %75
Cinsiyet 0,922
Erkek 4 %26,7 3 %25
Sag 8 %53,3 6 %50
Taraf 0,863
Sol 7 %46,7 6 %50
Duisme/Burkul- b %80 3 %66.7
Yaralanma ma 0.023*
Mekanizmasi Yiiksekten D. 3 %20 0 0 >
Trafik Kazasi 0 0 4 %33,3
42A1 3 %20 4 %33,3
Tibia Cisim 42A2 3 %20 4 %33,3
Kirig1 AO/OTA 42A3 3 %20 0 0 0,187
Tipi 42B1 3 9%20 4 9%33,3
42C1 3 %20 0 0
Pilon Kirig: Tip 1 9 %60 4 %33,3
Riiedi-Allgower 0,168
Tipi Tip 2 6 %40 8 %66,7
Yok 15 %100 8 %66,7
Komplikasyon 0,028*
Var 0 0 4 %33,3
VAS 0(0-1) 0(0-2) 0,270

IMG: intramediiller (kanal igi) givileme, MIPO: minimal invazif plak osteosentez, N: hasta say1si, P: istatistiksel anlamlilik degeri, Yiikse-
kten D.: Yiiksekten Diisme, VAS: Viziiel Agr1 Skalasi. Stirekli veriler igin, ortanca ve minimum maksimum aralik degerleri kullanild. *:
P<0,05 olan degerler istatistiksel olarak anlamli kabul edildi.

ve yan grafilerinde tibia diyafiz distal 1/3’te, AO/OTA Tip 43 B diyafiz kirig1 goriilmekte. B. Hastanin gekilen ayak bilegi bilgisayarli tomografi
incelemesinde Riiedi-Allgower Tip 1 non-deplase pilon kirigi saptands. Beyaz oklar kirik hattini gosteriyor. C. Distal tibia eklem yiizii (pilon) kirigi,
ii¢ adet perkiitan kaniillii vida ile rijid fikse ediliyor ve eklemde mutlak stabilitenin saglanmas: ardindan klasik yontem ile intramediiller ¢ivi uygu-
laniyor. Resimde ameliyat sonrast 6n-arka ve yan grafiler goriiliiyor. D. Hastann 15. ay son kontrol grafisi. Tibia on-arka ve yan grafilerinde tam
radyolojik iyilesme goriintiyor. Hastamn aktif sikayeti ve agrisi yok. Ayak bilegi fonksiyonlar: tam. E. Hastanin 15. ay son kontrol grafisinde ayak

B

Resim 1: 62 yasinda kadin hasta, basit diisme sonras: bacakta agri ve hareket kisithligi nedenli tarafimiza basvuruyor. A. Hastanin ¢ekilen on-arka

bileginin 6n-arka ve yan grafide yakindan goriiniisii. Eklemde ve tibia diyafizde tam kaynama mevcut.
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TARTISMA

Tibia diyafiz kiriklari, ortopedi ve travmatolojinin klinik
pratiginde ¢ok sik karsilagin kiriklar olup, tedavilerinde in-
tramediiller ¢ivileme altin standart olarak kabul edilmek-
tedir."* Ote yandan, distal tibia eklem hattina uzanan tibia
diyafiz kiriklarinin tedavisinde halen tartismalar devam
etmektedir.’ Literatiirde en ¢ok onerilen tedavi yontemi
olan MIPO, ekstramediiller bir sistem olmasinin yani sira,
ince doku tabakasina sahip tibia medialinin agilmasi ned-
enli yumugak doku komplikasyonlari ile iliskilendirilmek-
tedir.>* IMC ise, pilon kiriginin deplasmanini arttirma ya
da yeterli stabilite elde edememe handikaplarini tasimak-
tadir. Distal pilon kiriginin perkiitan pinlenmesini takiben
IMC uygulamasi, her iki yéntemin de dezavantajlarinda
kaginan bir tedavi modalitesidir. Caligmamizin en 6nemli
ozelligi, impaksiyonuna eslik etmedigi basit eklem i¢i kirig
olan tibia diyafiz kiriklarinda IMC'nin klinik ve radyolo-
jik sonuglarinin ve komplikasyon oranlarmin MIPO ile
karsilastirilmasina imkan tanimasidir. En 6nemli bulgu-
muz, IMC yapilan hastalarda, MIPO yapilan hastalara
gore benzer klinik ve radyolojik bulgular elde edilmesidir
(p=0,270). Dahasi, IMC grubunda komplikasyon oranlari
anlamli olarak daha diisiik bulunmugtur (p=0,028).

Tibia diyafiz kiriklarinda, distal tibia eklem hattina uzanim
siklikla karsilagilan bir durumdur. Literatiirde bu sebeple
distale yakin diyafiz kiriklarinda bilgisayarli tomografiyi
rutin olarak 6neren ¢alismalar mevcuttur.'*'® En sik eslik
eden eklem kirig1 izole posterior malleol kirigi olmakla
birlikte, tibia diyafiz kiriklar ile birlikte impakte deplase
pilon kiriklarina kadar genis bir spektrumda farkli kirik
tipleri goriilebilir.'**¢ Eslik eden kirigin dogru belirlenme-
si, tedavinin dogru planlanmast igin énemlidir. Impak-
siyonun ve metafiziyel parcalanmanin eslik ettigi pilon
kiriklarinin varliginda, oncelik eklemin anatomik rekon-
stritksiyonu olmali, ardindan diyafiz kiriginda uzunluk
ve dizilim saglanmalidir.’ Bu kiriklarda agik rediiksiyon
ve internal fiksasyon ¢ogunlukla gereklidir. Ote yandan
impaksiyonuna eslik etmedigi basit eklem igi kiriklarda
IMC ve MIPO gibi tedavi modaliteleri tercih edilebilir.’

MIPOda en biiyiik endise medial insizyon gerekliligi ve
artmis komplikasyon oranlari iken, IMC'de eklemin stabil
fiksasyonunun elde edilip edilemeyecegi 6nemli bir konu-
dur>'®? Caligmamizda, distal eklem hattina uzanan tibia
diyafiz kiriklarinda IMC uygulanirken ncelikle perkiitan
kantilli vidalar ile eklemin mutlak stabilitesi elde edilm-
is, ardindan diyafiz kirigina ¢ivi uygulanmistir. Boylelikle
stabilite ile ilgili olusabilecek sorunlarin 6niine gecilm-
istir. Nitekim, ortalama 18 aylik (Aralik: 10-23 ay) takip
stiresinde radyolojik olarak tiim hastalarda tam kaynama
elde edilmigtir. Klinik olarak ise hi¢cbir hastada memnuni-
yetsizlik ve agr1 saptanmamustir. Bulgularimuz literatiir ile
benzerlik gostermektedir. Vallier ve ark. 104 eklem dis1
distal tibia diyafiz kirginda IMC ve MIPO sonuglarin
karsilastirdiklar1 prospektif randomize g¢aligmalarinda
benzer klinik ve radyolojik iyilesme ve komplikasyon oran-
lar1 bildirmislerdir.*® Beytemiir ve ark. AO/OTA tip 43C1-
C2 kiriklarda IMC ve MIPO sonuglarini karsilastirmis
ve benzer klinik ve radyolojik sonuglar raporlamislardir.®
Barcak ve ark. basit eklem i¢i uzaniml distal tibia metafiz
kiriklarinda IMC ile MIPO’ya kiyasla daha iyi klinik ve

radyolojik sonuglar elde etmiglerdir.’

Calismamizda gruplar arasinda yas ortalamasi ve yaralan-
ma mekanizmasi agisindan anlaml fark tespit edilmigtir
(strasi ile; p=0,038 ve p=0,023). Bu farkhiliklar grup ho-
mojenitesine zarar verebilir ve sonuglarimizi etkileyebilir.
Ote yandan ¢aligmamizin retrospektif dizayni géz 6niinde
bulunduruldugunda, ger¢ek bir homojenite olusturulmas:

ne yazik ki miimkiin degildir.

Yumusak doku komplikasyonlari, distal tibia metafiz
kariklar: ve pilon kiriklarinda en korkulan komplikasyon-
lardir.>*?" Agik rediiksiyonun mutlak gerekli oldugu kom-
pleks eklem ici kiriklarda, komplikasyonlardan kagin-
mak icin agamali cerrahiler 6nerilmekte olup, distal tibia
metafiz kiriklarinda ya da basit eklem i¢i kiriklarda ise
minimal invaziv teknikler dncelikli tedavi se¢enekleridir.?
Calismamizda, IMC ve MIPO gruplarinin komplikasyon

oranlar1 arasinda anlaml iligki fark edilmigtir (p=0,028).
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Eklemin kapali olarak rijid fikse edildigi ve ardindan
IMC uygulanan hastalarda yumugak doku problemleri ile
karsilasilmazken, minimal invaziv teknik ve step insizyon-
lar kullanilan MIPO grubunda 4 hastada (%33,3) yumusak
doku komplikasyonlar1 goriilmiistiir. Hastalarin tamami
seri pansuman takibi ile tam iyilegmis, hi¢bir hastada se-
konder debridman ihtiyact goriilmemistir. Literatiirde
farkl: serilerde farkli komplikasyon oranlar: bildirilmek-
tedir. Caliygmamizda komplikasyon oranlarimizin nispeten
diigitk olmasinda (%14,8) en 6nemli sebeplerden birisi,
acik kiriklarin ¢aligma diginda birakilmasi olabilir. Bunun
disinda ¢alismaya dahil edilen hastalarin biyiikk ¢ogun-
lugunda diistik enerjili yaralanmalara bagl kirik olusu-
mu izlenmis olmasi (%74,1), komplikasyon oranlarimizin
diisiik olmas ile iliskilendirilebilir. Caliygmamizda IMC
grubunda hi¢ komplikasyon ile kargilagilmamugtir. Ote
yandan, literatiirde IMC sonrast birtakim komplikasyon-
lar bildirilmistir. Laurent ve ark., 8110 hastada tibia diyafiz
kiriklarinda IMC sonrast komplikasyonlari incelemis ve
kaynama problemleri ve diz 6nii agrisinin sik karsilagila-
bilecek komplikasyonlar oldugunu bildirmislerdir.?? Bul-
gularimizin literatiir ile ¢elismesinin en 6nemli sebebinin
calismanin retrospektif dizayni oldugunu diistiniiyoruz,
soyle ki hastalar prospektif olarak takip edilmedigi icin
gelismis olan baz1 komplikasyonlar, diz 6nii agrisi gibi, goz

ard1 edilmis olabilir.

Calismamizda birtakim kisitliliklar mevcuttur. Ik ve en
onemlisi ¢aligmamizin retrospektif dizaynidir. Bir diger
onemli kisithligimiz klinik ve radyolojik degerlendir-
menin yalnizca subjektif analizler ile yapilmis olmasidir.
Skorlama sistemleri, hareket agiklig1 ve kas kuvveti 6l¢tim-
leri ile daha objektif degerlendirmeler yapilabilir. Ugiincii
onemli kisitliligimiz nispeten diisiik hasta sayisidir. Cok
merkezli ve klinik ve radyolojik sonuglarin objektif olarak
degerlendirildigi prospektif randomize ¢aligmalar ile opti-

mal bulgular elde edilebilir.

Sonug olarak, tibia diyafiz kiriklarinda distal tibia eklem

hattina uzanim, basit non-deplase posterior malleol

kirigindan deplase impakte pilon kirigina kadar genis bir
spektrumda olabilir. Distal tibia eklem hattina uzanan tib-
ia diyafiz kiriklarinda, eklemde impaksiyon eslik etmiyor
ise, perkiitan kanllii vidalar ile eklemde mutlak stabilit-
enin elde edilmesini takiben uygulanan intramediiller ¢iv-
ileme ile tatminkar klinik ve radyolojik sonuglar ve diisiik

komplikasyon oranlari elde edilebilir.
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Takrolimus organ nakli hastalarinda kullanlan en énemli immun supresif ajanlardan biridir. Uzun etkili takrolimus (TAC QD) preparatimin polifarmasiyi azaltmas: ve takrolimus kan diizeyini daha stabil
tuttuguna dair bilgiler bulunmaktadir. Biz de organ nakli iinitemizde uzun etkili takrolimusa gegilen ve en az 1 yil takip edilen bibrek nakli hastalarinda renal fonksiyon degisimine ve hasta siirvisine olan
etkisini aragtirmay1 amagladik.

Tek merkezli retrospektif gézlemsel galismamizda iinitemizde bobrek nakli yapilan 934 hasta dosyast tarands. Tarama sonrasinda takrolimusdan (TAC BID) uzun salniml takrolimusa (TAC QD) konversiyon
yapilan veya uzun salinmli takrolimusa denovo baglanan ve en az 1 yil siire ile takip edilen 45 hasta galismaya dahil edildi. Hastalarin demografik verileriyle beraber, degigim ani kreatinleri, deisim sonrast

takip siireleri , son kreatinin degerleri ve hasta siirvileri degerlendirildi. Delta kreatinin diizeyi hastanin son kreatininden hastamin degisim an1 kreatinin seviyesinin ¢ikarimast ile hesapland

Galismaya alinan 45 hastanin ortalama yagi 47,7 + 13,6 yil (miminimu 19 — max 70 ) idi. Hastalarin 29°u (%64,4) erkek, 16%1 (%35) kadin idi. Hastalarin 5'i (%11,1) 65 yas iizeriydi. Hastalarn primer bobrek

hastaliklar: degerlendirildiginde 5 (%11,1) diyabetik bobrek hastaligs, 5 i primer glomerulonefrit (%11,1) ; 4 i (%8.9) hipertansif nefroskleroz ; 4’ii otozomak dominant polikistik bibrek hastaligi , 5'i

obstriiktif nefropatiye bagh bobrek yetmezligi idi. 10’ (%22,2) diger sebeplere bagl ve 12 hastanin da (%26,7) primer bbrek hastalig1 bilinmiyordu. Hastalarin 3 ii (%6,7) ikinci transplantasyondu. Kon-
limus + mil ! 4 1

versiyon dncesi 39 hasta (%86) mofetil /

sodyum (MEM/MES) + prednizolon kullanmakta iken 3 hasta (%6,7) takrolimus +azatiopurin + perdnizolon kullanmaktayd.
2 hasta (%4,4) takrolimus + everolimus + prednizolon, 1 hasta ise (%2,2) takrolimus + MEM kullanmaktayds, Hastalarin 8 tanesine (%17,8) uzun etkili takrolimusu denovo olarak pretransplant -3. giinde
baslanmis 2 hastada da (%14,4) posiransplant 1. haftada uaun ekl takrolimusa doniisim yapidmstr Geriye alan 35 hastanin 29w takrolimus kan diseyi degiskenliisebebiyle, 3 hasta polifarmasi sebebiyle,

3 hasta da viral enfek ki takrolimus degiskenligi nedeniyle uzun etkili takrolimusa degisim yapilmistir. Hastalarin degisim an1 kreatinin ortalamasi 1,23 + 0,34 mg/dl (min 0,60 , max 1,90 )
idi. Degisime kadar gegen siire ortancas1 39 (IQR 22-77 ,min 3 ay , max 190 ay) idi. Degisim sonras1 hastalar: takip siireleri ortalama 44,8 +14,6 ay (min 14 , max 74 ay ) idi. Hastalarin son takip kreatinin
ortalamlar1 1,48 + 0,49 mg/dl ( min 0,7, max 3,7 idi ) . Hastalarin delta kreatinin ortancalar1 0,10 (IQR -0,05 - 0,40 mg/dl idi) . Hastalardan 2 tanesinde (% 4,4) takipte DSA (Donér spesifik antikor) gelisip,
antikor aracili rejeksiyon gelisti. Takip edilen 45 hastanin 51 ( %11,1) ex olmus , 40 hastanin takibi iini de halen devam ktedir. Ex olan hastalarin 3 i (%60) 65 yas lizeri, 2 si 65 yas altindayd1. Yash
hastalarda mortalide orani daha yiiksekti ( p <0,001).

Distal tibia eklem hattina uzanan tibia diyafiz kiriklarinda, eklemde impaksiyon eslik etmiyor ise, perkiitan kaniillii vidalar ile eklemde mutlak stabilitenin elde edilmesini takiben 1 intramediill

sivileme ile tatminkar klinik ve radyolojik sonuglar ve diisiik komplikasyon oranlart elde edilebilir.

Uzun etkili takrolimus, renal transplantasyon, hasta ve graft sagkalimi
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Tacrolimus is one of the most important immunosuppressive agents used in organ transplant patients. There is information that the long-acting tacrolimus preparation reduces polypharmacy and keeps the
tacrolimus blood level more stable. We aimed to investigate the effect on renal function change and patient survival in kidney transplant patients who were switched to long-acting tacrolimus and followed up for
at least 1 year in our organ transplant unit.

In our single-center retrospective observational study, the files of 934 patients who underwent kidney transplantation in our unit were scanned. Forty-five patients who were converted from tacrolimus to extended-
release tacrolimus after screening or were followed-up for at least 1 year were included in the study. Along with the demographic data of the patients, creatinine at the time of change, follow-up times after the change,
last creatinine values and patient survival were evaluated. Delta creatinine level was calculated by subtracting the patient's creatinine level at the moment of change from the patient's last creatinine.

The mean age of 45 patients included in the study was 47.7 + 13.6 years (minimum 19 - max 70). Of the patients, 29 (64.4%) were male and 16 (35%) were female. 5 (11.1%) of the patients were over 65 years of
age. When primary kidney diseases of the patients were evaluated, 5 (11.1%) diabetic kidney disease, 5 (11.1%) primary glomerulonephritis; 4 (8.9%) were hypertensive nephrosclerosis; 4 of them were autosomac
dominant polycystic kidney disease and 5 of them were renal failure due to obstructive nephropathy. 10 (22.2%) were due to other causes and 12 patients (26.7%) had unknown primary kidney disease. 3 (6.7%)
of the patients were second transplantation. Before conversion, 39 patients (86%) were using tacrolimus + mycophenolate mofetil/mycophenolate sodium (MPM / MPS) + prednisolone, while 3 patients (6.7%)
were using tacrolimus + azathiopurine + perdnisolone. 2 patients (4.4%) were using tacrolimus + everolimus + prednisolone, and 1 patient (2.2%) was using tacrolimus + MPM. Eight of the patients (17.8%) were
pretransplanted with long-acting tacrolimus denovo -3. started on the day. In 2 patients (4.4%), conversion to long-acting tacrolimus was performed at p splant week 1. Of the remaining 35 patients, 29 were
changed to long-acting tacrolimus due to variability in tacrolimus blood levels, 3 patients due to polypharmacy, and 3 patients due to tacrolimus variability in the duration of viral infection. The mean creatinine at
the time of change was 1.23 % 0.34 mg/dl (min 0.60, max 1.90). The median time to change was 39 (IQR 22-77, min 3 months, max 190 months). The mean follow-up period of the patients after the change was 44.8
+14.6 months (min 14, max 74 months). The mean creatinine mean of the patients at the last follow-up was 1.48  0.49 mg/dl (min was 0.7, max was 3.7). The median delta creatinine of the patients was 0.10 (IQR
was -0.05 - 0.40 mg/dl). In 2 of the patients (4.4%), DSA (Donor-specific antibody) developed during the follow-up and antibody-mediated rejection developed. While 5 (11.1%) of the 45 patients who were followed-
up died, the follow-up of 40 patients is still continuing in our unit. Of the patients with Ex, 3 (60%) were over 65 years old and 2 were under 65 years old. Elderly patients had a higher mortality rate (p <0.001).

‘The most important reason for conversion to extended release tacrolimus in our unit was tacrolimus blood level variability. There was no significant change in the creatinine levels of the patients who were followed
up for an average of 4 years after the change. Post-conversion mortality was higher especially in patients over 65 years of age. The use of long-acting tacrolimus did not cause a significant change in creatinine levels.

Long acting tacrolimus, renal transplantation, patient and graft survival
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GIiRiS
Takrolimus 6zellikle bobrek ve karaciger nakli olmak tize-
re solid organ transplantasyonunda immun supresif teda-
vinin temal tas: olan ilagtir. 1990’1 yillarin baginda teda-
viye girmis siklosporinden sonraki kalsinérin inhibitori
ilagtir. Siklosporin gibi 11 aminoasit kalintisindan olusan
lipofilik peptit, makrolid antibiyotik yapili olan takrolimus
major olarak organ nakillerinde idame immun supras-
yonda kullanilan ajandir. Kalsiyuma bagli serin fosfatazi
(kalsinorin) inhibe ederek T hiicre aktivasyonunu sinir-
layarak etkisi gosterir. Lipofilik olup hizla absorbe olur,
yarilanma omri (t1/2) 19 saat, biyoyararlanim %5-67
(%29)dur. Kanda >%90 eritrositlerde bulunur, %99 plaz-
ma proteinlerine (albiimin) baglanir, karacigerde sitokrom
p450 izoenzimlerinden CYP3A4 ve CYP3AS5 ile metabo-
lize olur." Etkisini kendisine 6zgii sitoplazmik reseptor-
lere (FKBP-12) baglanarak gosterir. Reseptor baglanmasi
sonucu belirli diizenleyici gekirdek proteinleri tizerine
(Nuclear factor of activated T cell-NF-AT) etki ederek on-
lar1 defosforize eden ve gekirdek zarindan ge¢melerini ko-
laylastiran “kalsindrin’e baglanirlar. Kalsinorinin inhibis-
yonu, T hiicre aktivasyonunda kritik 6neme sahip sitokin
genlerinin(IL-2,IL-4,INF-gama, TNF-alfa)

nu engeller. Kalsindrin inhibisyonu ile CD-40 baglanma

ekspresyonu-

molekiilii, protoonkogenler, H-ras ve c-myc gibi genlerin
kopyalanmasi da bozulur. Sonug olarak sitokin iretimin-
de (6zellikle IL-2) ve lenfosit proliferasyonunda niceliksel

azalma ortaya ¢ikmaktadur. *

Takrolimusun renal transplantasyondaki giivenligi ve et-
kinligi iyi bilinmektedir. Uzun siireli hasta ve greft sagka-
limini saglamak, transplantasyonun en 6nemli hedefidir.
Greft reddi, bobrek fonksiyon bozuklugu ve kardiyovas-
kiiler risk faktorleri (hipertansiyon, hiperlipidemi ve na-
kil sonrasi diabetes mellitus (PTDM)) dahil olmak tizere
birgok faktor uzun vadeli nakil sonuglarini olumsuz etki-
ler. Buna gore, immiinostipresif stratejinin ve bu faktorler
tizerindeki etkisinin dikkatli bir sekilde degerlendirilmesi
kritik 6neme sahiptir. Takrolimusun bilinen yan etkileri

kendisinin nefrotoksisitesi, hiperlipidemi, arteryel hiper-

tansiyon, norotoksisite, post transplant diyabet, hepa-
totoksisite ve osteoporozdur." Ayrica takrolimus dar te-
rapotik pencereye sahip olup hem hastalar arasi hem de
hastanin kendisi iginde yiiksek farmakokinetik degiskenli-
ge sahiptir. Bu nedenle ila¢ diizeyi takibi her zaman yapilir
fakat buna ragmen her zaman giivenilir degildir. Tedavi
araliginda oldugunda bile duyarliligindaki farkliliklara
bagli olarak ilag iliskili toksisite, akut veya kronik rejek-
siyon gelisebilir. Takrolimus dozu tiim hastalar: i¢in stan-
dart olmayip hedef diizeyde tutulmasi i¢in her hasta igin
farklidir. Burada sebep takrolimusu karacigerde metabo-
lize eden sitokrom P450 sistemindeki gen polimorfizmine
bagli olabilir.> Takrolimus diizeyi ayn1 hastada zaman i¢in-
de dalgalanma gosterebilir. Bu hasta i¢i degiskenlik (intra-
patient variability =IPV) olarak tanimlanmaktadir. Bu IPV
diyare, karaciger disfonksiyonu, eslik eden ilaglar (6zellik-
le steroid) ve degisen hematokrit gibi biyolojik sebeplerle
degisebilir. IPV ile ¢ok giiclii iliskisi gosterilmis olan diger
bir sebep de ila¢ uyumsuzlugudur (nonadherens).” Yiik-
sek IPV durumu bébrek nakli hastalarinda serum krea-
tinin artisi, biopsi ile kanitlanmis allograft nefropatisi ile
iligkili bulunmugtur.® Ayrica DSA (donér spesifik antikor)
gelisimi ile de takrolimus konsantrasyonundan bagimsiz

renal allograft kaybina da yol agabilir.”

Takrolimusun bu risklerine kars1 gelistirilen uzun etkili
formu takrolimus QD (TAC QD) olarak adlandirilir .Stan-
dart takrolimusa (TAC BID) gore serum ila¢ diizeyinde-
ki degiskenligi azaltarak immun suprasyonu uzun siireli
stabil tuttugu gosterilmistir. Uzun etkili takrolimus pre-
paratinin polifarmasiyi azaltmas: ve hasta ilag uyumunu
daha ¢ok arttirdigina dair bilgiler de bulunmaktadir. Biz
de organ nakli {initemizde uzun etkili takrolimusa gecilen
ve en az 1 yil takip edilen bobrek nakli hastalarinda renal
fonksiyon degisimi ve hasta siirvisini retrosspektif olarak

aragtirmay1 amagladik.

MATERYEL ve METOT
Calismamiz 2008 - 2022 yillar1 arasinda bobrek nakli ope-

rasyonu olmus 934 hastalarin kayitlar: incelenerek yapil-
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mistir. Tek merkezli ve retrospektif olarak planlanmigtir.
Tarama sonrasinda takrolimusdan uzun salinimh takro-
limusa konversiyonu yapilan veya uzun salinimli takroli-
musa denovo baslanan en az 1 yil siire ile takip edilen 45
hasta ¢alismaya dahil edilmistir. Hastalarin demografik
verileriyle beraber, primer bobrek hastaliklari, transplan-

tasyon tarihleri ve tiirleri, kullanilan immunsupresif ilag-

lar, degisim ani kreatinleri, degisim sonrasi takip siireleri
, son kreatinin degerleri ve hasta siirvileri degerlendirildi.
Delta kreatinin diizeyi hastanin son kreatininden hastanin
degisim ani kreatinin seviyesinin ¢ikarilmasi ile hesaplan-
d1 .Hastalarin baseline karakterleri tablo olarak verilmigtir
(Tablo -1)

Tablo-1: Uzun etkili takrolimusa gegmeden 6nceki hastalarin baglangigtaki karakterler

Ozellikler Sonuglar
Ortalama yas + SD 47,7 + 13,6 y1l (min 19 - max 70 )
Total Hasta Sayis1 45
Cinsiyet (Erkek / Kadin) 29/ 16
>65 yas 5
Retransplantasyon 3
Primer Bobrek Hastaliklar1 -Diyabetik Nefropati 5
--Primer Glomerulonefrit 5
--Hipertansif Nefroskleroz 4
--Polikistik Bobrek Hastalig1 4
--Obstriiktif Nefropati 5
--Diger 10
--Etyoloji Bilinmeyen 12
Uzun etkili takrolimusa doniisiim oncesi ilag kullanima :
Immun Supresif {laglar : Grup 1: TAC+MFM/MFS+PRD 39 (%86)
Grup 2: TAC+AZA+PRD 3 (%6,7)
Grup 3: TAC+EVE+PRD 2 (%4,4)
Grup 4: TAC+MFM 1 (%2,2)

Degisime kadar gegen siire ortancasi

39 (IQR 22-77 ,min 3 ay , max 190 ay)

Degisim sonrasi hastalar: takip stireleri ortalama

44,8 +14,6 ay (min 14, max 74 ay )

Hastalarin uzun etkili takrolimusa doniisiim zamanlar :

Denovo Baslangig (-3. Giinde) 8
Posttx 1 .hafta 2
Takrolimus kan diizeyi degiskenligi 29
Polifarmasi 3
Viral Enfeksiyonlar (BKV,CMV) 3

Uzun etkili takrolimusa degisim ani1 kreatinin degeri

1,23 + 0,34 mg/dl (min 0,60 - max 1.90

Uzun etkili takrolimus sonrasi son kreatinin degeri

1,48 + 0,49 mg/dl ( min 0,7, max 3,7)

Hastalarin delta kreatinin ortancalart

0,10 mg/dl (IQR -0,05 - 0,40) .

DSA gelisimi ve Antikor aracili rejeksiyon 2 (%4,4)
Son Durum : Hasta siirvisi : Hayatta / Ex 40/5
Ex Hastalar >60 / <60 yas 3/2

¢ikarilmasi ie elde edilen deger. DSA: Dondr spesifik antikor

EVE: Everolimus, BKV: BK Viriis, CMV: Sitomegaloviriis, TAC: Takrolimus, MFM: Mikofenolat Mofetil, MFS: Mikofenolat sodyum,
PRD: Prednizolon, SD: Standart deviasyon (sapma), IQR: Inter Quartil Range, Delta Kreatinin: Son kreatininden degisim an1 kreatinin
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Caligmaya katilan hastalara caliyjmanin amaci ve ige-
rigi hakkinda ayrintili bilgi verildi ve onamlar1 alin-
di. GCalismamiz Invaziv Olmayan Klinik Arastirmalar
Etik Kurulu tarafindan onayland: (karar no: B.30.2.A
YD.0.00.00-050.06.04/18) ve Helsinki Bildirgesine uygun

olarak yonetildi.

Istatiksel Analiz
Istatistiksel analiz icin IBM SPSS Statistics for Windows
25.0 (IBM Corp., Armonk, NY, USA) programi kullanildu.
Tanimlayicr istatistikler; kategorik degiskenler icin say1 ve
yiizde, sayisal degiskenler i¢in dagilimi normal olan veri-
lerde ortalama, standart sapma, dagilimi anormal olanlar
i¢in ortanca interquartile range (%25-75) olarak verildi.
Verilerin normal dagilimi Kolmogorov-Smirnov testiyle
analiz edildi. Siirvi testi ile verildi. Istatistiksel alfa anlam-

lilik seviyesi p <0,05 olarak kabul edildi.

SONUCLAR

Caligmaya alinan 45 hastanin ortalama yag1 47,7 £ 13,6
yil (minimum 19 - maximum 70 ) idi. Hastalarin 29u
(%64,4) erkek, 16’s1 (%35) kadin idi. Hastalarin 5’i (%11,1)
65 yas tizeriydi. Hastalarin primer bobrek hastaliklar: de-
gerlendirildiginde 51 (%11,1) diyabetik bobrek hastaligi,
5’i primer glomerulonefrit (%11,1) ; 4 G (%8,9) hipertan-
sif nefroskleroz; 4’ otozomak dominant polikistik bobrek
hastaligi, 5’1 obstriiktif nefropatiye bagli bobrek yetmezligi
idi. 10'u (%22,2) diger sebeplere bagli ve 12 hastanin da
(%26,7) primer bobrek hastaligr bilinmiyordu. Hastalarin
31 (%6,7) ikinci transplantasyondu.

Konversiyon 6ncesi 39 hasta Grup 1: (%86) tacrolimus +
mikofenolat mofetil / mikofenolat sodyum (MFM/MEFS)
+ prednizolon kullanmakta iken 3 hasta Grup 2: (%6,7)
takrolimus +azatiopurin + perdnizolon kullanmaktaydi. 2
hasta Grup 3 : (%4,4) takrolimus + everolimus + prednizo-
lon, 1 hasta ise (%2,2) takrolimus + MFM kullanmaktaydi.
Hastalarin 8 tanesine (%17,8) uzun etkili takrolimusu de-
novo olarak pretransplant -3. giinde basglanmus. 2 hastada

da (%4,4) posttransplant 1. haftada uzun etkili takrolimu-

sa dontisiim yapilmustir. Geriye kalan 35 hastanin 29 u
takrolimus kan diizeyi degiskenligi sebebiyle, 3 hasta po-
lifarmasi sebebiyle, 3 hasta da viral enfeksiyon stiresindeki
takrolimus degiskenligi nedeniyle uzun etkili takrolimusa

degisim yapilmustir.

Hastalarin degisim an1 kreatinin ortalamasi 1,23 + 0,34
mg/dl (min 0,60, max 1,90 ) idi. Degisime kadar gegen siire
ortancast 39 (IQR 22-77, min 3 ay, max 190 ay) idi. Degi-
sim sonras1 hastalari takip streleri ortalama 44,8 £14,6 ay
(min 14, max 74 ay ) idi. Hastalarin son takip kreatinin or-
talamlar1 1,48 + 0,49 mg/dl (min 0,7, max 3,7 idi) . Has-
talarin delta kreatinin ortancalar1 0,10 (IQR -0,05 — 0,40
mg/dl idi) . Hastalardan 2 tanesinde (% 4,4) takipte DSA
(Dondr spesifik antikor) gelisip, antikor aracili rejeksiyon
gelisti. Tedaviyle (steroid, plazmaferez, Intravenéz gamma
globiilin) kreatininleri diistip onlar da takip edilmektedir.
45 hastanin 5’i ( %11,1) ex olmus iken 40 hastanin takibi
tinitemizde halen devam etmektedir. Ex olan hastalarin 3 @
(%60) 65 yas lizeri, 2 si 65 yas altindaydi. Yagh hastalarda
mortalide orani daha yiiksekti ( p <0,001).

TARTISMA
Uzun etkili veya giinde tek doz takrolimus (TAC QD),
giinde iki doz takrolimusa (TAC BID) gore daha stabil ilag
diizeyi saglamaktadir. Buna bagh olarak da komplikas-
yonlari (akut - kronik rejeksiyon, denovo antikor gelisimi)
azaltarak ilag uyumunu da arttirdigr iddia edilmektedir.
Biz de 45 hastay1 igeren retrospektif calismamizda ortala-
ma 4 yillik takibimizde stabil bir kreatinin seyri oldugu-
nu gordiik. Baslangic veya bazal kreatinin ortalamasi 1,23
+ 0,34 mg/dl iken 4 yilin sonunda kreatinin ortalamasi
1,48 + 0,49 mg/dl olup stabil bir seyir izledigini gordiik.
Caligmamizda graftini kaybeden hasta olmadi fakat 5 has-
ta (%11,1) ex oldu, hasta sagkalimi %89,9 idi. Rummo ve
arknin yaptig1 de novo uzun etkili takrolimusun baglandi-
g1 toplamda 838 bobrek nakilli hasta 5 yillik takip edilmis.
TAC QD + MFM ile TAC QD + sirolimusu iceren her iki
kolda da 6. ayda (GFR 52,3 + 21,6 ml/dk/1,73 m2) ve 5.
yilda (GFR 52,5 + 23 ml/dk/1,73 m2 ) renal fonksiyonla-

243




Sakarya Tip Dergisi 2023;13(2):240-246
ALPAY ve Ark., Erigkin Bobrek Nakli Hastalarinda Uzun Etkili Takrolimus Kullanimi, Uzun Dénem Bébrek ve Hasta Sagkalumi Uzerine Etkisi, Tek Merkez Deneyimi

r1 korundugu saptanmugstir. 5 yilin sonunda graft ve hasta

sagkalimlar sirasiyla %84 ve %90,8 olarak bulunmus.®

Bobrek nakli hastalarina eglik eden komorbid hastaliklar
nedeniyle uzun dénem kullanilan giinliik ilag sayist yiik-
sektir. Saymnin azaltilmas: hasta uyumunu arttirmaktadir.
Morales ve ark’nin yaptig1 Ispanyada 9000 kisiyle anket yo-
luyla yapilan ¢alismada solid organ transplantasyonlarin-
da hastalar giinde ortalama 11,4 tb (%25ide >14tb) ilag
altyormig. Calisamada organ nakilli hastalar ila¢ uyum-
suzlugunun sebebinin >%30 oranda giinliik toplam ilag
sayist fazlahig1 ve de her 6giindeki fazla ilag sayis1 oldugu
belirtilmistir. * Tlag uyumsuzlugu, takrolimus kan seviyesi
degiskenligine bu durum da dondre 6zgit DSA gelisimine,

antikor aracili rejeksiyon ve graft kaybina yol acabilir.

Vlaminck ve ark’nin yaptig1 146 renal transplant hastanin
5 yillik takibinde %22,6 oraninda ila¢ uyumsuzlugu belir-
lenmis. Bu hastalarin da %21,2 si geg akut rejeksiyon ya-
samus. Tlag uyumlu hastalara gore bu geg akut rejeksiyon
3,2 kat daha yiiksek bulunmus. Ayrica serum kreatinin
seviyeleri ve graft kayb1 da anlamli olarak daha yiiksek
saptanmustir.’® Bizim calisgmamizda 45 hastanin 2 tane-
sinde takipte DSA gelisimi olup antikor aracili rejeksiyon
gelisti. Bu 2 hastanin da da tedaviyle kreatininleri gerileyip
takipleri devam etmektedir. Rodrigo ve arknin’ yaptigi
310 bobrek nakilli hastanin 5 yillik takibinde takrolimus
kan degiskenligi yiiksek olan 39 hastada denovo DSA ge-
listigi saptanmis. Calisma sonunda yapilan analizlerde
takrolimus ilag degiskenliginin yiiksek olmasi ve denovo
DSA gelisiminin graft kaybina yol acan gii¢lii bagimsiz
risk faktorleri oldugu saptanmustir.” Vanhove ve arkadag-
lar1 takrolimusun hasta i¢i degiskenliginin (IPV) bobrege
etkisini histolojik olarak degerlendirmigler. Bu ¢alismada
IPV degeri diisiik, orta ve yiiksek olarak ti¢ kategoriye ay-
rilmis. 220 renal transplant hastas: 3 ay ve 2. yilda renal
biopsi ile degerlendirilmis. IPV’ye gore yiiksek kategoride
olan hastalarin biopside fibrozis ve tubuler atrofi oranla-
r1 en yiiksek olup orta ve diisiik kategoride ise bu oranlar

daha diisiik oranda bulunmus.**

Bobrek nakli hastalarinda uzun etkili takrolimus nakilden
sonraki bir zamanda kullanilabildigi gibi denovo olarak da
transplantasyonun hemen basinda da baslanilabilir. Bizim
caligmamizda da 45 hastanin 8’i pretransplant déonemde,
2’si de posttransplant 1. haftada baglanmigtir. Uzun etkili
formun erken donemde ozellikle yiiksek doz steroid etkisi
ile ila¢ diizeyi dalgalanmalari daha fazla olsa da kisa sii-
rede yakin takip ile hedef diizeye gelmektedir. Manna ve
arkadaslar1 her bir grupta 30 hastanin oldugu denovo uzun
etkili takrolimusla kisa etkili takrolimusun karsilastirarak
bir ¢aligma yapmuislar. Erken donemde uzun etkili grupta
takrolimus ve kreatinin degerleri biraz daha yiiksek olsa
bile ikinci hafta sonrasinda gruplar arasinda bir fark olma-
mus. 6 aylik takip sonucunda da rejeksiyon epizotleri, graft
kaybi1 ve yan etkiler agisindan anlamli bir fark bulunma-
mustir. Farkl olarak uzun etkili grupta lipid parametreleri-

nin daha iyi oldugu goriilmiigtir.'?

Bizim ¢alismamizin kisithiliklar: olarak tek merkez dene-
yimi olmasi, kisa takip stiresi ve hasta sayisinin azlig1 gibi
durumlar1 sayabiliriz. Ayrica bazi ¢aligmalarda bakilan
fakat bizim bakmadigimiz takrolimus ilag degiskenlik in-
deksi (IPV), viral enfeksiyon (CMYV, BK Viriis ) siklig1 gibi
bilgiler yoktu. Ayrica calismamiz retrospektif tarama bilgi-
leri icermektedir. Burada dizaynin prospektif olup kisa ve
uzun etkili takrolimus kullanan ve iki eglestirilmis grup ile
yapilip karsilagtirma verileri icerseydi sonuglarin ¢ok daha

anlamli, degerli olacag: diistincesindeyiz .

Sonug olarak uzun etkili takrolimusun, renal transplant
hastalarinda ilag sayisini ve sikligini azaltmasi, hasta ilag
uyumunu arttirmaktadir.Boylece ilag degiskenligini azal-
tarak sabit diizeyde tutmasi ve bu sekilde denovo DSA ge-
lisimini azaltarak renal sagkalimda olumlu etkileri oldugu

gortlmektedir.

Tesekkiir
Veri girisinde bize yardimci olan organ nakli ¢alisanlarina

tesekkiir ederiz.
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Etik Kurul Onay1
Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu ¢alismayr onayladi ve Helsinki bildir-
gesine uygun olarak yonlendirildi (karar no:
B.30.2.AYD.0.00.00-050.06.04/18 ).

Hasta Onam

Retrospektif calisma.

Cikar Catigsmasi
Yazarlar tarafindan herhangi bir ¢ikar ¢atismasi beyan

edilmemistir.

Finansal Destek
Yazarlar bu ¢aligma i¢in herhangi bir finansal destek alma-

diklarini beyan etmiglerdir.
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Abstract
Introduction  In this study, it was aimed to investigate hematological parameters according to thyroid stimulating hormone (TSH) levels in thyroid patients.
Materials  Thyroid function tests and hemogram data of 5130 thyroid patients admitted to our hospital between January 2019 and August 2021 were analyzed retrospectively.
and Methods
Results  There was no significant difference between hemoglobin, MCH, leukocyte, basophil and thrombocyte levels according to TSH levels. When compared in terms of MCV,
a significant difference was found between group 1 (TSH<0.05) and group 2 (TSH=0.5-4.99) (p<0.001) and group 2 (TSH=0.5-4.99) and group 4 (TSH >10). When the
neutrophil levels were compared, there were significant differences between group 1 and group 2, group 3 (TSH=5.0-9.99) and group 4. When the lymphocyte levels were
compared, there were significant differences between group 1 and group 2 and group 3, and between group 2 and group 3. When monocyte and eosinophil levels were
compared, there were significant differences between group 1 and group 4, group 2 and group 3. there were differences. When MPV levels were compared, there were
significant differences between group 1 and group 4, and between group 2 and group 3. There were significant differences between the 3rd and 4th groups in terms of
MPYV levels.
Conclusion It was determined that there was a significant difference between MCV, neutrophil, lymphocyte, monocytes, eosinophil and MCV values.
Keywords ~ Hemoglobin; Hematological parameters; Thyroid Stimulating Hormone.
0z
Amag  Bu calismada tiroid hastalarinda tiroid uyarici hormon (TSH) diizeylerine gore hematolojik parametrelerin arastirilmast amaglands.
Yontem ve 5 I . L o . . Aot . . .
Geregler Ocak 2019-Agustos 2021 tarihleri arasinda hastanemize bagvuran 5130 tiroid hastasinin tiroid fonksiyon testleri ve hemogram verileri retrospektif olarak incelendi.
Bulgular ~ TSH diizeylerine gire hemoglobin, MCH, Ikosit, bazofil ve trombosit diizeyleri arasinda anlaml fark yoktu. MCV agisindan karsilastirildiginda, grup 1 (TSH<0.05) ve grup
2 (TSH=0.5-4.99) (p<0.001) ve grup 2 (TSH=0.5-4.99) ve grup 4 (TSH 210) arasinda anlaml: fark bulundu. Nétrofil diizeyleri acisindan karsilastirildiginda grup 1 ve grup 2,
grup 3 (TSH=5.0-9.99) ile grup 4 arasinda anlamli farklar vards. Lenfosit diizeyleri agisindan karsilagtirildiginda, grup 1 ile grup 2 ve grup 3 arasinda, grup 2 ile grup 3 arasinda
anlaml farklar vardr. Monosit ve eozinofil diizeyleri karsilastirildiginda grup 1 ile grup 4, grup 2 ile grup 3 arasinda anlamli farklar vardi. MPV diizeyleri karsilastirildiginda
grup 1 ile grup 4 arasinda, grup 2 ile grup 3 arasinda anlamli farklar vardi. MPV seviyeleri agisindan 3. ve 4. grup arasinda anlaml farklar vards.
Sonu¢  MCV, nétrofil, lenfosit, monosit, eozinofil ve MCV degerleri arasinda anlaml fark oldugu belirlendi.
Anaht
rfa ar Hemoglobin; Hematolojik parametreler; Tiroid stimiilan hormon.
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INTRODUCTION
The thyroid gland is an important endocrine organ located
on both sides of the beginning of the trachea as the right
and left lobes in the human body. Its main function is to
influence many metabolic processes in the body. It makes
up the majority of L-thyroxine (T4) and secretes thyroid
hormones with a small amount of 3,5,3’-triiodo-L-thyro-
nine (T3). The causes of primary hypothyroidism include
Hashimoto’s thyroiditis, atrophic thyroiditis, thyroidecto-
my, drugs, radiotherapy to the neck region, radioactive io-
dine treatment, retardation in thyroid gland development,
and congenital disorders in thyroid hormone synthesis.
Hypothyroidism, which is seen due to the insufficiency of
the secretion of TSH from the pituitary, is called secondary
hypothyroidism. Pituitary tumors, pituitary surgery, radi-
otherapy, infiltrative diseases, Sheehan syndrome are the
most common causes of secondary hypothyroidism. Ter-
tiary hypothyroidism develops as a result of insufficiency
of thyrotropin-releasing hormone (TRH), which is synthe-

sized and released in the hypothalamus, and is rare.'

The erythrocyte value is one of the parameters of hema-
tological tests that shows the number of red blood cells
in the blood. Erythrocytes, which have a lifespan of 120
days in a normal person, are the most numerous cells in
the blood. Platelets have an important role in coagulation.
Neutrophils are white blood cells that first appear when
a bacterial infection occurs, protecting the body from in-
fections. Neutrophils find harmful bacteria and viruses in
the body and begin to fight to destroy them. Lymphocytes
are named B and T cells according to their location in the
body. The cells that are produced in the bone marrow and
remain there are called B cells. These cells are about % of
the total lymphocytes. Lymphocytes that come out of the
bone marrow and join the blood stream or are included in
the lymphatic system are called T cells. Lymphocyte is the
main component that makes up the body’s defense mech-
anism. These cells; It protects the body against bacteria,

viruses or foreign antigens.*

Thyroid diseases are a very common endocrinological
problem in clinics. Thyroid diseases, as in other endocrine
diseases, mainly progress with symptoms related to exces-

sive production of hormonal activity or underproduction.’

Hematological disorders may occur in hypothyroidism.
Decreased oxygen demand due to the slowdown of metab-
olism has the most adverse effects on erythrocytes, among
hematological parameters, and causes a decrease in the to-

tal erythrocyte level.®

Since the effects of thyroid hormones on metabolism are
very high, they also affect the levels of other blood pa-
rameters. Although there are studies on thyroid diseases,
adequate studies have not been conducted on the hema-
tological effects in severe hypothyroidism and other hypo-
thyroid patients with TSH level of 10 pIU/L. Considering
the pathogenesis of the disease, the clinical picture and test
results in the patients; It is seen that TSH has effects on
hematological values. In this study, it was aimed to inves-
tigate the effect of changing TSH levels on hematological

parameters.

MATERIAL and METHODS
The data of the patients who applied to Sakarya Universi-
ty Training and Research Hospital between January 2019
and August 2021 and whose thyroid function tests and he-
mogram were studied were retrospectively analyzed. The
study is a cross-sectional descriptive study. Age, gender
and TSH values of 5130 patients were determined. The
study included 991 patients with TSH value <0.5, 2,935
patients with TSH value 0.5 - 4.99, 756 patients with TSH
value 5.0 - 9.99, and 448 patients with TSH value >10. This
study was designed in accordance with the Declaration of
Helsinki Principles and received approval from the Sakar-
ya University Faculty of Medicine Ethics Committee on
04/09/2020. (Ethics n0:71522473/050.01.04).

Complete blood count parameters
Hormone tests were performed on ARCHITECT 12000
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SR (Abbott, USA), Hemogram tests were performed on
CELLDYN 3700 (Abbott, USA).

Statistical analysis
Data analysis was performed by using SPSS-22 for Win-
dows (Statistical Package for Social Science, SPSS Inc.
Chicago IL, USA®Z). The variables were investigated using
visual (histograms, probability plot) and analytical meth-
ods (Kolmogorov-Simirnov) to determine whether or not
they are normally distributed. We performed analyses to
describe and summarize the distributions of variables.
Categorical variables were interpreted by frequency ta-
bles. The chi-square test was used to determine whether
there was any difference between the groups in terms of
quality variables. The continuous variables were expressed
as mean and standard deviation or as median and inter-
quartile range, depending on the normality of their distri-
bution. Variables that were not normally distributed were
compared using the Kruskal-Wallis test. When binary
comparisons were required, Mann-Whitney U test was
used. Normally distributed variables were compared using
one-way ANOVA test. When an overall significance was
observed, pairwise post-hoc tests were performed using
Tukey’s test. Levene test was used to assess the homogene-
ity of the variances. The statistically significant two tailed

p-value was considered as p<0.05.

RESULTS
The age of 991 patients with TSH value <0.5 mIU/L was

49.4+16.4, the ratio of female to male was 839/162, the ra-
tio of TSH value was 0.5 to 4.99 mIU/L was 2,909 patients
43.9+17.2, the ratio of female to male was 2,573 / 362, the
ratio of 745 patients with TSH value 5.0 to 9.99 mIU/L
was 44.7+16.4 year. The ratio of 16.4 female to male was
662/94, the age of 443 patients with TSH value 210 mIU/L
was 45.7+18.0 female to male ratio was 341/107.

When compared in terms of age, group 1 (TSH<O0.5)
and group 2 (TSH=0.5-4.99) (p<0.001), group 3 (TSH=
5.0-9.99) (p<0.001) and group 4 (TSH=10) (p=0.001), a
significant difference was observed. There was no differ-
ence between group 2 and group 3 (p=0.626) and group
4 (p=0.142). In addition, no significant difference was ob-
served between group 3 and group 4 (p=0.752).

When compared in terms of gender distribution, the num-
ber of male patients was 725 (14.2%), while the number of
female patients was 4405 (85.8%), and there was a signifi-
cant difference between both genders (p<0.001). While the
4th group was different from all groups in terms of gen-
der, a significant difference was observed between the 1st
group and the 2nd group. However, the difference between
the 3rd group and the 1st and 2nd groups is not significant.
When evaluated in terms of TSH levels, the difference be-
tween the groups was significant (p<0.001), and this dif-
ference was at the same level among all groups (p<0.001)
(Table 1).

Table 1. Descriptive statistics of TSH levels
TSH levels*
(n=5090)
Traits <0.5 0.5-4.99 5.0-9.99 210 value
(n=991) (n=2935) (n=756) (n=448) P
Age, years 49.4+16.4 43.9+17.2 44.7+16.4 45.7+18.0 <0.001
839/162 2573/362 662/94 341/107
0,
Gender, F/M (%) (84.7/16.2) (87.7/12.3) (87.6/12.4) (76.1/23.9) <0.001
0.14 2.06 6.50 18.58
TSH (mIU/L) (0.03-0.31) (1.23-321) (5.62-7.73) (12.69-37.95) <0.001
TSH; thyroid-stimulating hormone.
*The results were expressed as median (interquartile range) due to the distribution feature of the variables.




Sakarya Med ] 2023;13(2):247-254
OZDIN et al., Analysis of Hematological Parameters According to TSH Levels in Thyroid Patients

There was no significant difference between group 1
(TSH<0.05) and group 2 (TSH=0.5-4.99) when com-
pared in terms of MCV, and group 2 (TSH=0.5-4.99) and
group 4 (TSH=10) were found to be significantly different
(p<0.001). (Figure 1).

| p=0.004 ] |
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p<0.001
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TSH<0,5 0,5<TSH<5,0 5,0<TSH<10 TSH>10,0

Figure 1. Comparison of groups according to MCV (fl)

When compared in terms of neutrophil levels, between
Group 1 (TSH<0.05) and Group 2 (TSH=0.5-4.99), Group
1 (TSH<0.05) with Group 3 (TSH=5.0-9.9), and Group 1
(TSH=5.0-9.9) A significant difference was observed be-
tween (TSH<0.05) and group 4 (TSH>10) (Figure 2).
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Figure 2. Comparison of groups according to neutrophil
count (K/uL)

When compared in terms of lymphocyte levels, be-
tween group 1 (TSH<0.05) and group 2 (TSH=0.5-4.99)
(p<0.001), group 2 (TSH=0.5-4.99) and group 3 (TSH=5.0-
9.9) (Figure 3).
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Figure 3. Comparison of groups according to lymphocyte
count (K/uL)

When compared in terms of monocyte levels, a significant
difference was found between group 1 (TSH<0.05) and
group 4 (TSH=10), and between group 3 (TSH=5.0-9.9)
and group 4 (TSH>10) (Figure 4).
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Figure 4. Comparison of groups according to monocyte
count (K/uL)

When compared in terms of eosinophil levels, between
group 1 (TSH<0.05) and group 4 (TSH=10) (p<0.001),
group 2 (TSH=0.5-4.99) and group 3 (TSH=5.0-9.9) sig-

nificant difference was observed (Figure 5).

Compared in terms of MPV levels, between group 1
(TSH<0.05) and group 4 (TSH=10) (p<0.001), group 2
(TSH=0.5-4.99) and group 3 (TSH=5.0-9.9) There was a
significant difference between the 3rd group (TSH=5.0-
9.9) and the 4th group (TSH>10) (Figure 6).
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Figure 5. Comparison of groups according to eosinophil
count (K/ulL)
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Figure 6. Comparison of groups according to MPV (fl)

Table 2. Comparison of groups according to hemogram parameters
TSH levels* (n=5090)

<0.5 (n=991) 0.5-4.99 (n=2909) 5.0-9.99 (n=745) 210 (n=443) p value
Hemoglobin 12.9 (12.0-13.7) 12.7 (11.9-13.6) 12.7 (11.9-13.6) 12.7 (11.7-13.6) 0.219
MCY, femtolitre 85.9 (81.9-89.6) 86.7 (82.8-90.1) 86.8 (82.7-90.4) 87.4 (83.2-91.0) <0.001
MCH, pg 28.5(27.1-29.9) 28.8 (27.2-30.0) 28.7 (27.0-30.2) 28.9 (27.2-30.5) 0.065
WBC, 103/mm3 7.16 (5.90-8.73) 7.02 (5.87-8.51) 7.02 (6.03-8.49) 6.94 (5.82-8.26) 0.245
Neu, 103/mm3 4.04 (3.21-5.40) 3.86 (3.06-5.04) 3.91 (3.15-4.93) 3.81 (3.03-4.85) <0.001
Lym, 103/mm3 2.15 (1.72-2.60) 2.23 (1.80-2.75) 2.32(1.92-2.84) 2.30 (1.77-2.88) <0.001
Mono, 103/mm3 0.51 (0.43-0.63) 0.50 (0.41-0.62) 0.51 (0.41-0.62) 0.48 (0.39-0.60) <0.001
Eos, 103/mm3 0.13 (0.08-0.21) 0.14 (0.08-0.23) 0.15(0.10-0.24) 0.15 (0.10-0.25) <0.001
Bas, 103/mm3 0.06 (0.05-0.08) 0.06 (0.05-0.09) 0.07 (0.05-0.09) 0.07 (0.05-0.09) 0.063
PLT, 103/mm3 250 (215-289) 254 (217-298) 255 (216-295) 247 (212-296) 0.062
MPY, femtolitre 8.06 (7.31-9.11) 8.28 (7.43-9.35) 8.67 (7.67-9.90) 8.51 (7.49-9.27) <0.001
MCYV; mean corpuscular voliime, MCH; mean corpuscular hemoglobin, WBC; white blood cells, Neu; neutrophil, Lym; lymphocyte,
Mono; monocyte, Eos; eosinophil, Bas; basophil, PLT; platelets, MPV; mean platelet voliime.
*The results were expressed as median (interquartile range) due to the distribution feature of the variables.

DISCUSSION
Thyroid hormones are effective on organs and systems
and many enzymes in the body. In addition, it has a role in
many biochemical events that are effective in development
and growth.” Thyroid hormones; It affects the metabolism
of tissues and the rate of oxygen use, and both anabolism
and catabolism of proteins are dose-dependent. Hypothy-
roidism significantly affects clinical and laboratory find-
ings. As a result, abnormalities in some blood parameters
related to the organs affected are observed. In this study,

the hematological parameters of the patients were exam-

ined according to different TSH levels.

The prevalence of hypothyroidism is high and it is more
common in women, 95% of the patients are women and
it is often seen between the ages of 30-50.° The female to
male ratio is approximately 7.2 females to 1 male.’ In our
study, the number of female patients was 4415, the number
of male patients was 725, and the female-to-male ratio was

determined as 6.08.

Multiple etiological factors, especially nutritional deficien-
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cies and chronic diseases, cause anemia.'” The most com-
mon cause of anemia is bone marrow suppression due to
thyroid hormone deficiency and insufficient production of
erythropoietin. It has been reported that the mean hemo-
globin level of the hypothyroid group was statistically sig-
nificantly lower than the hyperthyroid group. In a study
of 1950 hypothyroid patients included in the meta-anal-
ysis, the overall prevalence of anemia was found to be
33.77% with a 95% CI (21.53 to 52.95%), with the lowest
prevalence rate 5.96% and the highest 62% in all studies,14
has been reported.”” In a study conducted in patients with
hypothyroidism, it was shown that anemia ranged from
23% to 60%." In most studies, laboratories used the same
anemia values (Hb below 12 g/dL for women and 13 g/dL
for men)." On the other hand, some authors used a hemo-
globin level of less than 14% in men and 12% in women*®
and less than 11 in women, regardless of gender, as criteria
for defining anemia.'* Hemoglobin and hematocrit val-
ues of hematological parameters performed in 68 patients
with hypothyroid disease were not found to be statistical-
ly significant when compared with the control group."” In
a study of 1500 hypothyroid patients, it was shown that
anemia and hypothyroidism were associated, and in these
patients, normocytic normochromic anemia and mild
anemia were the most common types of anemia.'® We also
found that the hemoglobin values of the patients were be-
low 13 g/dL according to the varying TSH levels and there

was no significant difference between the groups.

Lymphocyte, thrombocyte and neutrophil levels are im-
portant blood parameters involved in inflammation. To-
day, it is used in many infectious diseases and tumoral
formations." In hypothyroidism, lymphocyte, granulocyte
and platelet counts are normal. It was reported that throm-
bocyte values of the hypothyroid group compared to the
hyperthyroid group were not statistically significant.'’ In
a study conducted in Hashimoto patients with hypothy-
roidism, it was shown that there was no difference between
age, neutrophil, lymphocyte, and platelet counts when

compared with the control group.?® In hematological stud-

ies performed in hypothyroid patients, platelet levels were
found to be normal.?! In our study, no significant differ-
ence was found between the platelet values of the patients

according to different TSH levels.

In a study of leukocyte, neutrophil, and lymphocyte, which
are hematological parameters, performed in 68 patients
with hypothyroid disease, it was found that it was not
statistically significant when compared with the control
group.'” In our study, it was determined that there was no
significant difference between hemoglobin, MCH, leuko-
cyte and basophil levels according to different TSH levels.
However, there was a difference between MCYV, neutro-
phil, lymphocyte, monocyte, eosinophil and MPV levels
according to TSH levels.

CONCLUSION
According to the results of this study; It was determined
that there was no significant difference between the Hb,
MCH, WBC, basophil and platelet values of the patients
according to different TSH levels, but there was a signifi-
cant difference between the MCV, netrophil, lymphocyte,

monocyte, eosinophil and MPV values.
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Abstract

Introduction  This study aimed to examine the relationship between aortic valve sclerosis (AVS) and arterial stiffness in asymptomatic individuals without known cardiovascular (CV)
disease.Both AVS and arterial stiffness are associated with atherosclerosis and have been closely related to CV diseases in previous studies. In this study, we aimed to
examine the relationship between arterial stiffness assessed by CAVI and AVS.

Materials ~ Patients who applied to the cardiology outpatient clinic were included in the study sequentially. Subjects were analyzed according to exclusion criteria. One hundred sixty-
and Methods  five patients were included in the study, and AVS was detected in 35 (21%) of them. The remaining 130 (79%) patients were included in the control group.AVS was measured
with echocardiography, and arterial stiffness was measured with the VaSera VS-1000 CAVI device. A CAVI value of 9 and above was accepted as abnormal. Statistics were

made according to the group with and without AVS.

Results  CAVI was statistically different between the AVS and control groups (9.47+1.64 vs. 7.60+1.27 p< 0.001). The Pearson correlation test determined the correlation between
AVS and increased CAVI values (p< 0.001). In the multivariable logistic regression analysis model, increased CAVI (OR: 2.048, 95%CI 1.183-3.547, p: 0.010) was an
independent predictor for AVS.Others were found as age (p:0.026) and diabetes mellitus (p:0.037).

Conclusion  The relationship between AVS and arterial stiffness is associated with the atherosclerotic process.Careful investigation and regular follow-up of asymptomatic individuals
with AVS detected during echocardiography or increased CAVI values are important in other CV diseases.

Keywords  Aortic valve sclerosis; Arterial stiffness; Asymptomatic patients; Cardio-Ankle Vascular Index (CAVI).

(3

Amag  Bu ¢aligma, bilinen kardiyovaskiiler (KV) h lig ol 1p tik bireylerde aort kapak sklerozu (AVS) ile arteriyel sertlik arasindaki iliskiyi incelemeyi amaglamugtir.

Hem AVS hem de arteriyel sertlik ateroskleroz ile iliskilidir ve daha énceki calismalarda KV hastaliklarla yakindan iliskili bulunmugtur. . Bu ¢alismada, CAVI ile degerlendirilen
arteriyel sertlik ile AVS arasindaki iliskiyi incelemeyi amagladik.

Yontem ve  Kardiyoloji poliklinigine basvuran hastalar sirayla ¢alismaya dahil edildi. Olgular dislama kriterlerine gore analiz edildi. Calismaya yiiz altmis bes hasta dahil edildi ve bunlarin
Geregler  35%inde (%21) AVS tespit edildi. Geriye kalan 130 (%79) hasta kontrol grubuna alinds. Ekokardiyografi ile AVS, VaSera VS-1000 CAVI cihazi ile arter sertligi olgiildii. 9 ve iizeri
CAVI degeri anormal olarak kabul edildi. Istatistikler AVS olan ve olmayan gruba gére

Bulgular ~ CAVI, AVS ve kontrol gruplar: arasinda istatistiksel olarak farkliyds (9,47+1,64 vs. 7,60+1,27 p< 0,001). Pearson korelasyon testi, AVS ile artan CAVI degerleri arasindaki ko-
relasyonu belirledi (p< 0,001). Cok degiskenli lojistik regresyon analizi modelinde, artan CAVI (OR: 2.048, %95 CI 1.183-3.547, p: 0.010) i¢in bagimsiz bir ongoriiciiydii. AVS.
Digerleri yas (p:0.026) ve diabetes mellitus (p:0.037) olarak bulundu.

Sonu¢  AVS ile arteriyel sertlik arasindaki iliski aterosklerotik siireg ile iliskilidir. Ekokardiyografi sirasinda AVS saptanan veya CAVI degerleri yiiksek olan asemptomatik bireylerin
diger KV hastaliklarda dikkatli arastirilmast ve diizenli takibi onemlidir.

Anahtar

Kelimeler C-Reaktif Protein, Kardiyovaskiiler Risk Skoru, Dislipidemiler
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INTRODUCTION
In echocardiographic evaluation, aortic valve sclerosis
(AVS) means focal thickening and calcification of the
aortic valve without obstructing blood flow at the exit of
the left ventricle'. AVS associationwith age, male gender,
hypertension, hyperlipidemia, diabetes, and smoking sug-
gested an atherosclerotic process in its pathogenesis®. AVS
prevalence is estimated to be 30% and 40% in 65 and 75
years, respectively®*. Moderate and severe aortic stenosis
was detected at a rate of 6% in the average 7-year follow-up
of individuals with AVS who did not cause significant ste-
nosis in the left ventricular outflow tract®. In addition to
being a precursor to aortic stenosis, AVS is also associated
with cardiovascular (CV) diseases®”. It was significantly
related to CV mortality and all-cause mortality, and dis-

eases such as coronary artery disease and stroke'.

Arterial stiffness results from structural changes in the ar-
terial system due to atherosclerotic changes®. Arterial stiff-
ness was accepted as a CV risk factor, and increased stiff-
ness was a mortality marker®!. Pulse wave velocity (PWV)
and cardio-ankle vascular index (CAVI) are frequently
used as arterial stiffness measurement methods.PWV is
affected by blood pressure, body weight, fasting blood sug-
ar level''. CAVI calculates the overall stiffness of the artery
from the origin of the aorta to the ankle using the stiff-
ness parameter  and the Bramwell-Hill formula.The most
important feature of the CAVI technique is that it is not
affected by blood pressure'’. Operator independence and
repeatability of CAVI measurement can be shown among

other features that are superior to other methods".

This study examined the relationship between arterial
stiffness and AVS, which are frequently associated with the

atherosclerotic process and CV diseases.

MATERIALS and METHODS
Study Design and Population
This study is a single-center, cross-sectional, prospective

study conducted between April 2021 and June 2021.In our

study, 540 patients who applied to the cardiology outpa-
tient clinic and underwent routine echocardiography were
evaluated sequentially.Exclusion criteria are determined
as coronary heart disease, congenital heart disease, aortic
stenosis (transaortic flow velocity >2.5 m/s), symptoms of
congestive heart failure or ejection fraction less than 50%,
chronic kidney disease (glomerular filtration rate (GFR)
<30 ml/ min), atrial fibrillation, bicuspid aortic valves, bac-
terial endocarditis, symptomatic peripheral artery disease,
history of stroke or transient ischemic attack, and malig-
nancy. All patients were analyzed according to exclusion
criteria, and 165 patients were eligible for the study.De-
mographic characteristics, blood tests, echocardiographic
values , and CAVI results of the patients included in the
study were recorded.Body mass index (BMI) was calcu-
lated as weight (kg)/height (m2).Smoking was defined as
“current smokers” or “non-smokers’.Biochemical meas-
urements including kidney function tests, fasting blood
glucose, total cholesterol, low-density lipoprotein (LDL),
high-density lipoprotein (HDL), and triglycerides (TG)
were performed.Hematological parameters were meas-
ured as part of an automated complete blood count (CBC)
using a Mindray BC-5800 automated hematology analyzer
(Mindray Medical Electronics Co. Shenzhen, China).Pa-
tients with systolic blood pressure > 140 mm Hg and/or
diastolic pressure > 90 mm Hg or using antihypertensive
medication were considered hypertensive. Patients with
fasting glucose of 126 mg/dL and/or using pharmacologi-
cal treatment were considered diabetic.Total cholesterol >
200 mg/dL or use of medication was defined as hypercho-

lesterolemia.

The study protocol was approved by the local Ethics Com-
mittee(Board date , number: 04.04.2021, 2021/57 ).Follow-
ing the Declaration of Helsinki and the International Con-
ference on Compliance with Good Clinical Practices, the
study was conducted, and written informed consent was

obtained from all participants.
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Echocardiographic Evaluation
An echocardiographic examination was performed with
the Philips IE33 system (Philips Medical Systems, Ando-
ver, MA, USA).Echocardiograms were evaluated for rou-
tine parameters and AVS by the same experienced cardiol-
ogist following the American Society of Echocardiography
(ASE) recommendations. Left ventricular (LV) end-sys-
tolic volume (ESV), end-diastolic volume (EDV), and
ejection fraction (EF) are derived from the apical biplane
Simpson’s rule.Left ventricular mass index (LVMI) was
calculated according to the body surface area of the pa-
tients (DuBois formula).Tricuspid lateral annular systolic
velocity (S’) was measured, as assessed by tissue Doppler
imaging, in the lateral segment of the right ventricle from
the apical 4-chamber view. AVS was considered increased
calcification or thickening in any or all three leaflets of
the aortic valve without creating left ventricular stenosis

(transaortic flow velocity <2.5 m/s)(Figure 1).

Figure 1: A: Parasternal short axis aortic valve view, B: Par-

asternal long axis aortic valve view

Measurement of Arterial Stiffness
Arterial stiffness was measured by the CAVI method.
CAVT was calculated using the VaSera VS-1000 (Fukuda
Denshi Co. Ltd, Tokyo) instrument. Measurements were
made after 10 minutes of rest. The subject was placed on
his/her back with the head in the middle position.Sleeves
were attached to both arms and feet. A microphone was
placed on the chest. Electrography, phonocardiography,
pressure, and waveforms of brachial and ankle arteries
were measured. CAVI was calculated automatically by the
instrument. CAVI values were accepted as normal (CAVI
< 8), borderline (8 < CAVI < 9), and abnormal (CAVI >

9), following the manufacturer and previous studies.Our
study was based on an abnormal CAVI value of 9 and

above.

Statistical Analysis
SPSS 21.0 for Windows (SPSS Inc., Chicago, IL, USA) was
used for statistical analysis.Kolmogorov-Smirnov and ho-
mogeneity of variance tests were performed to select the
appropriate analysis technique.Independent samples t-test
was used for two-group comparison of normally distrib-
uted variables, and Mann-Whitney U-test was used for
two-group comparison of non-normally distributed vari-
ables. Categorical variables were compared using the Chi-
square test. Data were expressed as meantstandard devi-
ation for normally distributed continuous variables and
median and interquartile ranges for skewed-distributed
continuous variables. Categorical variables were presented
as numbers and percentages. All variables were evaluated
individually in univariable logistic regression analysis to
determine predictive parameters of AVS. Significant varia-
bles (p<0.05) were considered a potential risk marker and
included in the multivariable logistic regression analysis.
Amultivariable logistic regression test determined inde-
pendent predictors. ROC analysis was used to determine
the cut-off levels of CAVI that could predict AVS detec-

tion. P < 0.05 was considered statistically significant.

RESULTS
Five hundred forty patients were evaluated for our study.
According to exclusion criteria, 165 patients were includ-
ed in the study after analysis.Among the patients included
in the study, AVS was detected in 35 patients (15 females
and 20 males; mean age 66.14+12.03 years).AVS was not
detected in 130 patients (61 females and 69 males; mean
age 50.69+11.22 years) included in the study and was de-
termined as the control group. When all patients includ-
ed in the study were evaluated, the mean age was deter-
mined as 53.96+13 years and the frequency of AVS was
21%. The basic characteristics of the individuals included

in the study are presented in Table-1. There was a statisti-
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cal difference between two groups in age (66.14+12.03 vs
50.69+11.22 p<0.001), hypertension (HT) (24 (68%) vs 48
(37%) p:0.001) and diabetes mellitus (DM) (5 (14%) vs.
4(0.03%) p:0.01). There was no difference between the two
groups in other demographic characteristics and blood
tests.Echocardiographic values and CAVI results of the pa-
tients are presented in Table-2. When the two groups were
evaluated, left ventricular mass index (LVMI), interven-
tricular septum (IVS), posterior wall (PW), left ventricu-
lar outflow tract velocity were found to be higher in the
AVS group (101.8 (64.62-177.72) vs 82.13 (51.04-177.56),
12 (9-15) vs 9 (8-16), 12 (9-13) vs 9 (8-13), 104.0+22.85
vs 96.62+17.88 ; p< 0.001, p< 0.001, p< 0.001, p:0.045,
respectively). There was no statistical difference between
other echocardiographic parameters. CAVI (9.47+1.64 vs.
7.60£1.27 p< 0.001) was higher in the AVS group than in
the control group. (Figure 2,3)

The correlation between AVS and increased CAVI values
was determined by Pearson correlation test (p< 0.001, Cor-
relation Coeflicient: 0.494). In theunivariable regression
analysis performed for all variables one by oneto deter-
mine the predictors of AVS, age (p< 0.001), HT (p:0.001),
DM (p:0.018), IVS (p< 0.001), PW (p< 0.001), LVMI (p<
0.001) and CAVI (p< 0.001) were associated with AVS.In-
multivariate analysis, age (OR: 1.070, 95%CI 1.008-11.365,
p: 0.026), DM (OR: 6.633, 95%CI 1.117-39.379, p: 0.037)
and CAVI (OR: 2.048, 95%CI 1.183-3.547, p: 0.010) were
shown to be independent predictors for AVS(Table 3).In
the ROC curve analysis for the estimation of AVS detec-
tion, the CAVT cut-off value was 8,475 with a sensitivity of
71.4% and a specificity of 71.5% (area under curve: 0.824
, 95 % Cl, 0.740-0.908, p< 0.001; Figure 4). In the univar-
iable regression analysis performed for all variables one

by one to determine the predictors of the increased CAVI

Table 1: Clinical characteristics of the study population
Aortic Valve Sclerosis Control Group
n=35 n=130 b

Age (years) 66.14+12.03 50.69+11.22 <0.001a
Sex (F/M) (n) (%) 15/20 61/69 0.668b
BMI (kg/m2) 28.8+4.51 28.67+4.58 0.877a
Hypertension (n) 24 (%68) 48 (%37) 0.001b
Diabetes Mellitus (n) 5(%14) 4 (%0.03) 0.010b
Hyperlipidemia 1 (%0.03) 11 (%0.08) 0.257b
Smoking (n) 5(%0.14) 18 (%0.14) 0.947b
Hemoglobin (g/dL) 13.51%+1.55 13.92+1.41 0.156a
WBC (x109/L) 6.34+1.57 6.66£1.59 0.316a
PLT (x109/L) 211.74£52.06 224.95+49.73 0.193a
MPV (fl) 8.56+0.95 8.67+0.80 0.489a
Creatinine (mg/dL) 0.8 (0.4-1.1) 0.75 (0.5-1.6) 0.384c
Urea (mg/dL) 13 (7-35) 15 (8-31) 0.070c
Glucose (mg/dL) 94 (80-125) 91 (76-424) 0.064c
LDL-C (mg/dL) 128.3+£32.36 130.3£33.15 0.767a
HDL-C (mg/dL) 47.53+12.25 47.13+11.39 0.871a
Total Cholesterol (mg/dL) 199.31450.52 206.84+39.59 0.395a
Triglyceride (mg/dL) 138.48+81.1 157.05+88.13 0.293a
alndependent t test, bChi-square test, cMann-Whitney U test
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value, age (p< 0.001), HT (p< 0.001), PLT (p:0.002), IVS
(p< 0.001), PW (p< 0.001), LVMI (p< 0.001), S (p:0.001)
and AVS (p< 0.001) were associated with increased CAVI.
Multivariate analysis showed that age (OR: 1.101, 95%CI

1.040-1.165, p: 0.001) and AVS (OR: 4.045, 95%CI 1.149-
14.242, p: 0.030) were independent predictors of increased

CAVT (Table 4).

Table 2: Comparison of the Echocardiographic and CAVI parameters

Aortic Valve Sclerosis Control Group p
CAVI 9.47+1.64 7.60+1.27 <0.001°
LV-EF (%) 60 (55-65) 60 (60-70) 0.240°
LV-EDD (mm) 45 (34-50) 45 (40-55) 0.643"
LV-ESD (mm) 30 (22-35) 30 (24-38) 0.352°
LV-EDV index (mm/m?) 24.57 (18.78-39.71) 24.94 (17.32-40.09) 0.721°
LV-ESV index (mm/m?) 16.91 (12.52-27.12) 16.95 (11.32-27) 0.652°
LVMI gr/m? 101.8 (64.62-177.72) 82.13 (51.04-177.56) <0.001°
IVS (mm) 12 (9-15) 9(8-16) <0.001°
PW (mm) 12 (9-13) 9(8-13) <0.001°
LVOT velocity (cm/s) 104.0+22.85 96.62+17.88 0.045*
S (cm/s) 9(6.1-15) 10 (6-12.5) 0.150°
‘Independent t test, *Chi-square test, “Mann-Whitney U test
120+
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Figure 2: Frequency of aortic valve sclerosis in different cut
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Figure 3: Cardio-ankle vascular index was increased in aor-

tic valve sclerosis (AVS) patients, compared to the control

subjects.
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Table 3: Univariable and Multivariable analysis showing the association between parameters and Aortic Valve Sclerosis

Univariable Analysis Multivariable analysis
OR 95 %Cl > OR >
Lower Upper Lower Upper
Age 1.113 1.070 1.157 <0.001 1.070 1.008 11.365 0.026
Gender 1.179 0.555 2.503 0.669
BMI 1.007 0.928 1.092 0.876
HT 3.727 1.679 8.275 0.001 0.806 0.252 2.583 0.717
DM 5.250 1.329 20.738 0.018 6.633 1.117 39.379 0.037
Smoker 1.037 0.356 3.022 0.947
Creatinine 1.229 0.134 11.230 0.855
LDL 0.998 0.986 1.011 0.765
HG 0.820 0.623 1.079 0.157
WBC 0.874 0.672 1.136 0.315
PLT 0.995 0.987 1.003 0.193
LV-EF 0.854 0.674 1.082 0.190
LV-EDD 1.003 0.904 1.114 0.950
LV-ESD 1.036 0.902 1.190 0.620
VS 1.794 1.393 2.310 <0.001 0.670 0.335 1.338 0.256
PW 2.386 1.716 3.319 <0.001 2.777 1.232 6.257 0.014
LVMI 1.031 1.016 1.046 <0.001 0.998 0.975 1.021 0.861
N 0.901 0.766 1.059 0.206
CAVI 3.150 2.012 4.929 <0.001 2.048 1.183 3.547 0.010

BMI; Body mass index, CAVI; Cardio-ankle vascular index, DM; Diabetes Mellitus, HG; Hemoglobin, HT; Hypertension, IVS; Interven-
tricular septum, LDL; Low density lipoprotein cholesterol, LV-EDD; Left ventricular end-diastolic diameter, LV-EDV; Left ventricular
end-diastolic volume, LV-EF; Left ventricular ejection fraction, LVMI; Left ventricular mass index, PLT; Platelets, PW; Posterior wall , S;
Tricuspid lateral annular systolic velocity, WBC; White blood cell.

ROC Curve
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State Variable: Aortic Valve Sclerosis
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Figure 4: Receiver operating characteristic curve of CAVI to predict aortic valve
sclerosis. The area under curve was : 0.824, 95 % Cl, 0.740-0.908, p< 0.001). The
optimal cutoff level of CAVI was 8.475 with 71.5% specificity and 71.4% sensitivity.
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Table 3: Univariable and Multivariable analysis showing the association between parameters and Aortic Valve Sclerosis

Univariable Analysis Multivariable analysis

OR 95 %Cl > OR 95 %Cl >

Lower Upper Lower Upper
Age 1.140 1.091 1.191 <0.001 1.101 1.040 1.165 0.001
Gender 0.760 0.370 1.561 0.455
BMI 1.005 0.929 1.087 0.909
HT 5.598 2.496 12.553 <0.001 1.313 0.430 4.011 0.633
DM 1.667 0.397 7.000 0.485
Smoker 0.882 0.305 2.555 0.818
Creatinine 1.348 0.159 11.438 0.785
LDL 0.993 0.981 1.006 0.288
HG 0.845 0.650 1.098 0.207
WBC 0.976 0.767 1.240 0.840
PLT 0.986 0.978 0.995 0.002 0.988 0.976 1.000 0.058
LV-EF 1.061 0.890 1.265 0.506
LV-EDD 1.044 0.943 1.154 0.407
LV-ESD 1.034 0.905 1.182 0.620
VS 1.872 1.451 2.416 <0.001 1.307 0.667 2.560 0.435
PW 2.074 1.530 2.812 <0.001 0.764 0.325 1.799 0.538
LVMI 1.037 1.021 1.053 <0.001 1.003 0.978 1.029 0.809
S 0.733 0.608 0.883 0.001 0.769 0.581 1.020 0.068
AVS 11.249 4.787 26.436 <0.001 4.045 1.149 14.242 0.030
BMI; Body mass index, CAVI; Cardio-ankle vascular index, DM; Diabetes Mellitus, HG; Hemoglobin, HT; Hypertension, IVS; Interven-
tricular septum, LDL; Low density lipoprotein cholesterol, LV-EDD; Left ventricular end-diastolic diameter, LV-EDV; Left ventricular
end-diastolic volume, LV-EF; Left ventricular ejection fraction, LVMI; Left ventricular mass index, PLT; Platelets, PW; Posterior wall , S;
Tricuspid lateral annular systolic velocity, WBC; White blood cell.

DISCUSSION
AVS has been associated with CV diseases and mortali-
ty in many previous studies. However, after adjusting for
factors that increase CV risks, such as age and gender, in
some studies, the presence of AVS is associated with re-
duced CV risks'. However, recent evidence has clearly
shown that AVS is associated with CAD, stroke, and CV
mortality, according to the meta-analysis result published
by Mateo et al. in 20182 At the same time, AVS can be con-
sidered a potential prognostic factor in patients without
clear evidence of coronary artery disease. Since AVS is
closely associated with CV risk factors such as age, male
gender, hypertension, hyperlipidemia, diabetes mellitus,
and smoking, it is thought that atherosclerosis plays a role

in the pathophysiology of AVS'. Studies have revealed the

role of other cells and factors, especially fibroblasts, in this

atherosclerotic process.

Arterial stiffness was thought to occur due to atheroscle-
rotic changes.It has been determined that the pathophysi-
ology of arterial stiffness is an active process driven by vas-
cular smooth muscle cell (VSMC) transdifferentiation'®.
Isolated systolic hypertension may develop as a result of
the development of stiffness in the large arteries”. As the
artery hardens, it increases left ventricular afterload and
lowers coronary perfusion pressure, resulting in LV re-
modeling, LV dysfunction, valve dysfunction, and aortic
root enlargement even in the absence of coronary artery
disease®. Arterial stiffness was associated with CV mor-

tality and morbidity regardless of organ damage that it
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causes?!.

The frequency of AVS in our study population was found
to be 21%. Our mean age is 53.96+13, and in a meta-anal-
ysis with a similar mean age (mean age: 54%), the preva-
lence of AVS was found to be 9%'. In the same meta-anal-
ysis, a study with a mean age of 57 years reported a 27%
prevalence of AVS. In our population, a prevalence was
found above the average in the literature, but in a range
consistent with known studies. The link between AVS and
arterial stiffness may be associated with the atherosclerotic
process and inflammation®?. In our study, we examined
the relationship between arterial stiffness and AVS. We
found a significant relationship between increased CAVI
values and the presence of AVS. We also found that arterial
stiffness was an independent predictor of AVS.According
to the multivariable regression analysis, apart from arterial
stiffness, age and diabetes mellitus were also predictors of
AVS. As the patients admitted to the cardiology outpatient
clinic were recruited sequentially due to the design of our
study, our study about the prevalence of AVS in the pop-
ulation will provide a small idea. Also, the control group
was taken as sequential patients, and a natural comparison

environment was formed.

The relationship between AVS and age has been confirmed

in all prevalence studies>*™.

For the relationship between AVS and diabetes mellitus,
there are studies in the literature showing that diabetes
mellitus is an independent predictor of AVS, which strong-

ly supports our data??.

Since arterial stiffness is not a procedure that cardiologists
can easily look at in a busy hospital working environment,
regression analysis was performed in our study to deter-
mine independent predictors of increased CAVI values.In
the created model, we found that AVS, which we can easily
detect visually during routine echocardiography, is an in-

dependent predictor of increased CAVI values. According

to multivariable regression analysis, age was found to be
an independent predictor for increased CAVI values, apart
from AVS.

Celik et al. examined the relationship between arterial
stiffness and AVS previouslystudy?®. In their study, arterial
stiffness was calculated by measuring the carotid-femoral
pulse wave velocity (PWV) which showed no relationship
between arterial stiffness and AVS. In systematic reviews,
PWV measurement is found to be affected by age and
blood pressure factors”. The fact that the blood pressure
effect was not evaluated in their study is the main limita-

tion ofthe study.

In the study of Korkmaz et al., the relationship between the
CAVI method and arterial stiffness and AVS was investi-
gated®. In their study, a relationship was found between
arterial stiffness and AVS. The patient population was
randomly selected during the study design, and similarity
was expressed between the two groups. In our study, the
patients were included in the study sequentially, and the
differences in demographic characteristics between the

two groups were revealed.

During routine echocardiography, cardiologists should
perform a visual inspection for AVS. The relationship
between AVS and arterial stiffness should be considered
depending on the common pathophysiological processes
and common causes. Patients with AVS or arterial stiffness
should be approached carefully regarding atherosclerotic
diseases and should be called for control intermittently.
Also, it should be noted that arterial stiffness can directly
cause coronary artery disease with the rupture of athero-
sclerotic plaques, and AVS can cause aortic stenosis over

the years®”.

Study Limitations
The most important limitation of our study is the relative-
ly small study population after exclusion criteria.In addi-

tion, as in previous studies, some borderline CAVI values
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are statistically in the normal category since values of 9,
and above are taken as abnormal CAVT values. Finally,
our study is a cross-sectional study and will be limited in

demonstrating the pathophysiological mechanisms.

CONCLUSION
In this study, we showed the relationship between arteri-
al stiffness measured using the CAVI technique and AVS.
Both parameters may be markers of the atherosclerotic

process in individuals without known CV disease.
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Hesperidin giiglii antioksidan 6zelliklere sahip bir bitki flavonoididir. Bu ézelligi ile hesperidinin, iskemik hasarin énlenmesinde etkili bir ajan olabilecegi diistintilmiistiir.
Bu ¢alismanin amac, siganlarda serebral iskemi/reperfiizyon hasarina karst hesperidinin farkli dozlarinin koruyucu etkisini arastirmaktir.

Galismada kontrol, sham, iskemi/reperfiizyon (I/R), hesperidin 50 (Hes 50) ve hesperidin 100 (Hes 100) olmak iizere 5 grup hazirlandi. Her grupta 8 adet olmak iizere
toplam 40 adet erkek Sprague-Dawley cinsi sigan kullanildi. Iskemi olusturmak igin Pulsinelli ve Brierly’nin dért damar okliizyon modeli kullanildi. 30 dakika iskemi ve 30
dakika reperfiizyon uyguland:. Hesperidin, iskemiden 30 dakika 6nce intraperitonal olarak enjekte edildi. Histopatolojik ¢alisma i¢in beyin dokusuna hematoksilen eozin
boyamasi uygulandi. Ayrica beyin dokusunda SOD, CAT, MDA ve total protein seviyeleri belirlendi. Molekiiler belirte¢ olarak ise TNF-a mRNA ekspresyon seviyeleri
RT-qPCR teknigi ile dl¢iildii.

I/R grubunda kontrol grubuna gére CAT ve SOD degerlerinde azalma, MDA degerinde artis, toplam protein degerinde hafif artis saptandi. Hes 50 ve Hes 100 gruplarinda,
/R grubu ile kiyaslandiginda CAT, SOD degerleri artt;, MDA ve toplam protein degerleri 5nemli élgiide azaldu. I/R grubunda kontrol grubuna kiyasla hipokampusun CA1
bélgesinde 5nemli bir néron kaybi gézlendi. Hes 50 grubunda I/R grubuna gére hipokampustaki néron hasarinin azaldigi ve néron sayisinin istatistiksel olarak anlam dii-
zeyde arttig1 bulundu. Beyin dokusundaki TNF-a mRNA ekspresyon degerleri, I/R grubunda kontrol ve sham gruplarina gére anlamli derecede yiiksekti. Hes 50 grubunda
i/R grubuna kiyasla mRNA ekspresyon miktarinda 6nemli bir azalma gozlendi (p<0,05).

Bu ¢aligmanin sonuglarina gore, antioksidan potansiyeli olan hesperidin, serebral iskemi/reperfiizyonunun neden oldugu oksidatif stres hasarina kars1 noroprotektif ve an-
tiinflamatuar etkiler gostermistir. Diisiik doz hesperidin (Hes 50) grubunda antiinflamatuar ve noroprotektif etkiler 6ne gikarken, hem Hes 50 hem de Hes 100 gruplarinda
antioksidan etkinin daha baskin oldugu tespit edilmistir.

Serebral iskemi; reperfiizyon; hesperidin; koruyucu etki.
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Hesperidin is a plant flavonoid with powerful antioxidant properties. With this feature, hesperidin was thought to be an effective agent in the prevention of ischemic damage. The
aim of this study was to investigate the protective effect of different doses of hesperidin against cerebral ischemia/reperfusion injury.

In this study, 5 groups were prepared as control, sham, ischemia/reperfusion (I/R), hesperidin50 (Hes 50), and hesperidin100 (Hes 100). 40 male Sprague-Dawley rats, 8 in
each group, were used. Four vessel occlusion model was used to induce ischemia. 30minutes of ischemia and 30mij of reperfusion were applied. Hesperidin was injected
intraperitoneally 30minutes before ischemia. Hematoxylin eosin staining were performed, SOD, CAT, MDA, and total protein levels were determined in brain tissue. As a
molecular marker, TNF-a mRNA expression levels were measured by RT-qPCR technique.

In the I/R group, CAT and SOD values decreased, the MDA value increased, a slight increase in the total protein value was found compared to the control group. CAT, SOD values
increased, MDA and total protein values decreased significantly in Hes 50 and Hes 100 groups. A significant loss of neurons was observed in the CA1 region of the hippocampus
in the I/R group compared to the control group. It was found that neuron damage in the hippocampus decreased and the number of neurons increased statistically significantly in
the Hes 50 group compared to the I/R group. TNF-a mRNA expression values in brain tissue were significantly higher in the I/R group than control and sham groups. A significant
decrease in the amount of mRNA expression was observed in the Hes50 group compared to the I/R group (p<0.05).

According to the results of this study, hesperidin, which has antioxidant potential, showed neuroprotective and anti-inflammatory effects against oxidative stress damage caused
by cerebral ischemia/reperfusion. While anti-inflammatory and neuroprotective effects were prominent in the low-dose hesperidin (Hes 50) group, the antioxidant effect was
more dominant in both Hes 50 and Hes 100 groups.

: Cerebral ischemia; reperfusion; hesperidin; protective effect.
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GIiRiS
Iskemi/reperfiizyon (I/R) hasari, dokunun oksijen yok-
sunlugu ile baslayan, serbest oksijen radikallerinin tiretimi
ile devam eden ve inflamatuar yanitla genisleyen karmagsik
bir patolojik siirectir.! Iskemik inme diinyada énemli bir
oliim nedenidir ve énemli sakatliklara neden olur. Inme-
nin 6nemli bir kismi serebral damarlarin trombozu veya
embolik okliizyonu sonucu olugur.? Inme ve serebral I/R
hasarinin patogenezinde siiper oksit radikallerinin 6nemli
rolii vardir. Bu nedenle serebral I/R tedavisinde siiper oksit
radikallerini stipiiriicti antioksidan uygulamalar ile ilgili

¢aligmalara ilgi artmustir.

Hesperidin (3,5,7-trihidroksi-4-metoksiflavanon) limon,
greyfurt, portakal, domates ve kirazda bol miktarda bulu-
nan bir bitki biyoflavonoididir. Mitkemmel radikal stipii-
riicti aktiviteye, analjezik, anti-kanserojen, anti-hipertan-
sif, anti-viral, anti-alerjik, radyoprotektif, anti-inflamatuar,

antioksidan etkiler gibi farmakolojik aktivitelere sahiptir.*”

Bu ¢alismada, histopatolojik ¢alisma i¢in beyin dokulari-
na hematoksilen eozin boyama uygulandi. Biyokimyasal
inceleme i¢in ise oksidatif hasarin 6nemli belirteclerinden
olan MDA (malondialdehit), SOD (siiper oksit dismutaz),
CAT (katalaz) seviyeleri ve toplam protein degerleri tespit
edildi. MDA, lipid peroksidasyonunun en hassas goster-
gelerinden biridir.® Yag asitleri, O2 ve metal katalizorler
(Fe+2, Cu+) bulundugu siirece lipid peroksidasyonu yeni
serbest radikallerin olusumuna yol agar. Bu nedenle reper-
fiizyon periyodu lipid peroksidasyonu igin olduk¢a uygun-
dur.® Lipid peroksidasyonu nedeniyle membran gecirgen-
liginde bozulma, membrana bagli Na+-K+-ATPase enzim
aktivitelerinde azalmaya neden olur. Sonug olarak protein
sentezi, degisimi ve protein sentezi i¢in hayati 6nem tagi-
yan K+ ve Mg+ konsantrasyonlar1 engellenir. Artan lipid
peroksidasyonu ayrica proteolitik lizozomal enzimlerin ve
mitokondriyal matris enzimlerinin sitoplazmaya salinma-
sina neden olabilir. Bu, hiicre i¢i proteolize ve hiicresel y1-
kima yol agar. Bu kosullar altinda, SOD ve katalaz gibi an-

tioksidan enzimleri iceren antioksidan savunma sistemi,

noronal hiicrelerin reaktif oksijen tiirlerinin neden oldugu

olume kars1 direncinde ¢ok 6nemli bir role sahiptir.’

Calismada ayrica, iskemi ile miktari artan inflamasyon fak-
torlerinden biri olan TNF-a (tiimor nekroz faktor) geninin
mRNA ekspresyon miktar1 belirlendi. Yapilan ¢aligmalar,
postiskemik yanitta TNF-a, IL-1B ve IL-6 gibi proinfla-
matuar sitokinlerin saliniminin arttigini gostermektedir.
Iskemi-reperfiizyon sonucu TNF-a, IL-1B ve IL-6 diizey-
lerindeki artis ile mortalite, akut solunum sikintist send-
romu ve ¢oklu organ yetmezligi riskinde artis arasinda
iligki vardir."” Iskemi-reperfiizyon sirasinda artan hiicre igi
Ca+2 tarafindan yonlendirilen patolojik siireg, kalsiyum
pirofosfat ve tirik asit olusumudur. Bu siireg, iskemi-re-
perfiizyon hasarini siddetlendiren TNF-a ve IL-1p (inter-
lokin-1pB) gibi inflamatuar faktorleri aktive eden sinyaller
gonderir. Bu sitokinler, diger sitokinlerin ve kemokinlerin
ekspresyonunu arttirarak derin iltihaplanma ile daha fazla
hiicre hasarini tetikleyecek bir sitokin firtinasini ategler."

Bu ¢alismada, giiclii bir antioksidan etkiye sahip olan hes-
peridinin deneysel olarak olusturulan serebral iskemi/re-
perfiizyon hasarina kars1 beyin dokusunda farmakolojik,
histopatolojik ve biyokimyasal koruyucu etkileri aragtiril-

mustir.

GEREC ve YONTEMLER
Bu caligma Kiitahya Saglik Bilimleri Universitesi Tip Fa-
kiiltesi Deney Hayvanlar1 Yetistirme Arastirma ve Uygu-
lama Merkezi laboratuvarinda gerceklestirilmistir. Hayvan
deneyleri igin gerekli etik izinler Kiitahya Saglik Bilimleri
Universitesi Deney Hayvanlar1 Etik Kurulw'ndan alinmus-
tir (No: 2017.06.03).

Kimyasal Malzemelerin Hazirlanmasi
Hesperidini ¢bzmek i¢in ¢oziicli olarak dimetil siilfoksit
(DMSO, Sigma-Aldrich, ABD) kullanild: (Hesperidin, C
28 H34 0O 15, Molekiiler agirlik: 610,56, saflik > %95, CAS
Numarast: 520-26-3, Santa Cruz Biotechnology, Inc. Dal-
las, Texas, ABD).
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Deney Gruplar1

Caligmada 40 adet erkek Sprague-Dawley sican kullanildi.

Gruplar su sekilde olusturuldu;

«  Kontrol grubu (n=8): Bu gruptaki sicanlara herhangi
bir uygulama yapilmadu.

o Sham grubu (n=8): Bu gruptaki sicanlara cerrahi is-
lem uygulandi ancak iskemi/reperfiizyon hasari olus-
turulmadi. 1.5 ml/kg DMSO cerrahi islemden 1 saat
once intraperitonal olarak verildi.'?

«  Iskemi/Reperfiizyon (I/R) grubu (n=8): Bu gruptaki
sicanlaralara yarim saat iskemi ve yarim saat reper-
fiizyon uygulandi.

o  Hesperidin 50 mg/kg + I/R grubu (Hes 50) (n = 8): Bu
gruptaki siganlara iskemiden bir saat 6nce 50 mg/kg
hesperidin intraperitonal olarak verildi. Ardindan ya-
rim saat iskemi ve yarim saat reperfiizyon uygulandi.

o Hesperidin 100 mg/kg + I/R grubu (Hes 100) (n =
8): Bu gruptaki siganlara iskemiden bir saat 6nce 100
mg/kg hesperidin intraperitonal olarak verildi. Ar-
dindan yarim saat iskemi ve yarim saat reperfiizyon

uygulandi.

Serebral iskemi/Reperfiizyon Olusturma Metodu
Caligmamizda iskemi olusturmak i¢in Pulsinelli ve Brier-
ly’nin dort damar okliizyon modeli kullanildi.”* Anestezi ve
analjeziden sonra boyun dorsalinin orta hattinda bir kesi
yapild1 ve bipolar elektrokoter ile her iki Arteria vertebra-
lis C1 foramen alaris boyunca koterize edildi. Koter uy-
gulamasindan 24 saat sonra siganlarin boynuna, anestezi
altinda orta hat kesisi yapildi. Mikrodiseksiyon ile karotid
arterlere ulasildi ve her iki Arteria carotis communis vas-
co bulldog klemp ile 30 dakika kapali tutuldu. Daha sonra
klempler cikarilarak 30 dakika reperfiizyon uygulandu.

Deney sonunda si¢anlar sakrifiye edildi ve genis bir kra-
niektomi ile beyinleri ¢ikarildi. Beyin dokulari ti¢ béliime
ayrild. flk parca histopatolojik inceleme igin %10 formal-
dehit soliisyonuna konuldu. Tkinci ve iigiincii parcalar bi-

yokimyasal ve molekiiler ¢aligmalar i¢in -80°Cde sakland.

Histolojik inceleme
% 10’luk formaldehit soliisyonuna konulan beyin dokularr,
rutin doku fiksasyon islemlerinden sonra parafine gomiil-
dit ve mikrotom ile 5-10 pum’lik kesitler alindi. Dokulara
hematoksilen eozin boyamasi yapildi. Kesitler mikroskop
(Nikon, ECLIPSE Ci-E) altinda incelendi, hipokampusun
CAL1 bolgesi fotograflandi ve Image] goriinti analiz prog-

rami ile analiz edildi.

Biyokimyasal Analizler
Biyokimyasal analiz i¢in siganlardan uygun sekilde alinan
beyin parcalar: analize kadar -80° C'de sakland1. Analizler-
den 6nce beyin dokulari, pH 7.4, 50 uM ve 0.25 M sakka-
roz igeren sogutulmus bir sodyum fosfat tamponu iginde
8000 rpmde 5 dakika homojenize edildi. Homojenatlar,
10.000 rpmde +4°Cde 30 dakika santrifiij edildi. Elde edi-
len stipernatantta, SOD ve CAT enzim aktiviteleri, MDA

seviyeleri ve toplam protein miktar: belirlendi.

Katalaz (CAT) aktivite seviyesinin belirlenmesi
CAT aktivitesi, Aebi'* metoduna gore ol¢tildii. Analizin
prensibi, CAT enzimi tarafindan hidrojen peroksitin ayris-
tirllma (H202) hiz sabitinin belirlenmesi esasina dayanir.
Bir birim (1U.) CAT, 370Cde, 60 saniyede 1 umol hidro-
jen peroksiti dontistiiren enzim aktivitesine esittir. CAT
aktivitesi, spektrofotometrik olarak, 240 nmde bir dakika
boyunca, numune ve kor absorbans degisimleri gozlemle-

nerek 6l¢iildii. Sonuglar U/mg protein olarak hesapland1.’®

Siiperoksit dismutaz (SOD) aktivite
seviyelerinin belirlenmesi
SOD aktivitesinin belirleme yontemi, SOD’un 6-hidrok-
sidopaminin (6-OHDA) otoksidasyonu tizerindeki inhi-
bisyon etkisinin spektrofotometrik 6l¢iimiine baglidir.'¢
Bir iinite SOD aktivitesi, 37°Cde 1 dakikada 6-OHDAnin
otoksidasyonunu % 50 oraninda azaltan enzim miktar1
olarak kabul edilir. Spektrofotometrik 6l¢timler oksidasyo-
nun 60. saniyesine kadar 490 nmde yapildi. Ciinkii otok-
sidasyon hiz egrisi ilk dakikada sabittir. Sonuglar protein

miktarlari tespit edilerek U/mg protein olarak hesaplandi.
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Malondialdehit (MDA) seviyesi tayini
Lipid peroksidasyon indeksi i¢in; yaygin olarak benim-
senen bir yontem olan ve lipid peroksidasyonunun bir
trini olan MDA seviye tayini, Draper ve Hadley’in® cifte
1sitma metodu yontemiyle belirlendi. Yontemin prensibi,
tiyobarbitiirik asidin (TBA), MDA ile reaksiyon sirasinda
olusan pembe rengin 532 nmde spektrofotometrik 6l¢ii-
mi esasina dayanir. MDA konsantrasyonlari, MDA icin
1,1,3,3-tetraetoksipropan kullanilarak MDA-TBA komp-
leksinin standart cizelgesi yardimiyla hesaplandi. Sonuglar

nmol/mg protein olarak verildi.

Protein miktari tayini
Doku homojenatlarinin protein konsantrasyonu Lowry ve
ark’nin yontemine gore sigir serum albiimini kullanilarak

mg/ml olarak hesapland1.”

Istatistiksel Analizler
Elde edilen biyokimyasal analiz sonuglart IBM SPSS Sta-
tistics 20 (IBM, New York, USA) paket programi kullani-
larak analiz edildi. Gruplar arasi karsgilagtirmalarda ANO-
VA testi, grup ici kargilastirmalarda Post-Hoc Tukey testi
kullanildi. p<0,05 degeri istatistiksel olarak anlamli kabul
edildi.

Molekiiler Analiz
Molekiiler ¢alisma i¢in -80°C'de saklanan beyin parcala-
rindan RNA izolasyonu éncesinde beyin dokular1 homo-
jenizator ile homojenize edildi. Ardindan santrifdj ile elde
edilen siipernatanttan High Pure RNA Tissue Kit-Version
09 (Roche) kullanilarak mRNA izolasyonu yapildi. Ardin-
dan Transcriptor First Strand cDNA Synthesis Kit-Versi-
on 6.0 (Roche) ile cDNA elde edildi. Ornek cDNAlar1 PCR
grade su ile 1:10 oraninda dilile edildi. TNF-a geninin
mRNA ekpresyon miktari, FastStart Essential DNA Green
Master (Roche) kullanilarak kit prosediirlerine uygun ola-
rak RT-qPCR ile tespit edildi. Bunun i¢in asagida dizilimi
verilmis olan 6zel tretim primerler kullanildi. RT-qPCR
sonucunda o6rneklere ait CP degerleri ve melting egrileri

belirlendi. Elde edilen veriler LightCycler 480 Instrument

Software Version 1.5.1 kullanilarak analiz edildi.
Sigan TNF-a (Forward):

5 TGAACTTCGGGGTGATCG 3’

Sican TNF-a (Reverse):

5 GGGCTTGTCACTCGAGTTTT 3’

Housekeeping Gen
Normalizasyon i¢in housekeeping gen olarak f-Aktin geni
kullanildi. Kullanilan B-Aktin geninin 6zel tiretim primer

dizilimleri agagida verilmistir.

B-Aktin (Forward): 5> CCCGCGAGTACAACCTTCT 3
B-Aktin (Reverse): 5 CGTCATCCATGGCGAACT 3’

BULGULAR
Histolojik Bulgular
Kontrol ve sham gruplarinda, hipokampusun CA1 bél-
gesinde noronlarin gogunda, perikaryonun merkezinde
homojen boyanmus bir sitoplazma ile ¢evrili yuvarlak veya
oval sekilli belirgin nukleollusa sahip bir nukleus vardi
(Sekil 1.a). Sham ve kontrol grubunda hipokampal néron-

lar belirli bir diizende siralanmust.

I/R grubundaki sigan hipokampiisiiniin CA1 néronlari,
dejenerasyonla tutarli morfolojik degisiklikler gosterdi.
I/R grubunda néronlarin ¢ogu dejenerasyonun bir goster-
gesi olan sitoplazmalarinin ve nukleusunun yogusmasi ne-
deniyle koyu bir boyanma gésterdiler. I/R grubunda belir-
gin bir CA1 néron kaybi gozlendi. I/R grubunda néronlar,
artan hiicreler aras1 mesafe dolayisiyla aralikli ve gelisigii-
zel dagilmis bir sekilde diizensiz bir siralanma gosterdiler

(Sekil 1.b).

Hes 50 grubunda I/R grubuna kiyasla, hipokampustaki
noron hasar1 azalmis ve istatistiksel olarak anlamli bir se-
kilde néron sayist artmisti (p=0,0018) (Sekil 1.c). Hes 100
grubunda ise noronal hasar ve néron sayist bakimmdan
istatistiksel olarak anlamli bir fark gozlenmedi (p=0,961)
(Sekil 1.d).
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Sekil 1. a. Kontrol grubunda hipokampusun CA1 bolgesin-

de néronlarin boyanmalar: homojen, gekirdekleri biiyiik ve
yuvarlakt: ve niikleoluslar belirgindi. b. I/R grubunda hi-
pokampusdaki CA1 bolgesinde ¢ok sayida pinotik nukleuslu
koyu ve kiigiilmiis noron gézlendi. I/R grubunda noron kay-
b1 dolayisiyla noronlar arasi mesafe genisti ve diizensiz bir
dagilim gozlendi. c. Hes 50 mg/kg grubunda hipokampusun
CA1I bolgesinde az sayida hasarl néron gozlendi. d. Hes 100
mg/kg grubunda hipokampusun CA1 bolgesinde ¢ok sayida
hiperkromatik néron ve néron kayb: gozlendi, H&E, 40X.

Biyokimyasal Bulgular

Biyokimyasal analiz sonuglar1 Tablo 1'de verilmistir.

CAT enzim aktivite seviyesi
CAT enzim aktivite diizeyi kontrol grubunda 0,98+0,32,
sham grubunda 0,81+0,27, reperfiizyon sonrasi I/R gru-
bunda 0,93+0,64, Hes 50 ve Hes 100 gruplarinda ise sira-
styla 0,97+0,88 ve 1,13+0,24 U/mg protein olarak bulun-

mustur.

CAT degerleri agisindan kontrol ve sham gruplar1 arasinda
anlamli bir fark gézlenmemistir. (p=0,165). I/R grubunda
CAT enzim aktivite diizeyindeki azalma kontrol grubu-
na gore hafif bir diislis gostermesine ragmen istatistiksel
olarak anlamli degildir (p = 0.989). Hes 50 grubundaki
CAT enzim aktivite diizeyindeki artig I/R grubu ile kar-
silastirildiginda istatistiksel olarak anlamli bulunmazken
(p=0.965), Hes 100 grubunda istatistiksel olarak anlamli-
dir (p=0.029). Hes 50 ve Hes 100 gruplarinin CAT deger-
leri, kontrol ve I/R gruplari ile karsilagtirildiginda anlamli
olarak artmistir (sirastyla p=0.086, p=0.000). Hes 50 ve
Hes 100 gruplar: arasinda istatistiksel olarak anlamli bir
fark yoktur (p=0.125) (Sekil 2).

SOD enzim aktivite seviyesi
SOD enzim aktivite diizeyi kontrol grubunda 5,53+0,72,
sham grubunda 5,43+0,25, reperfiizyon sonrast I/R gru-
bunda 4,44+1,08, Hes 50 grubunda 6,33+0,95 ve Hes 100

Tablo 1. Gruplarin biyokimyasal analiz sonuglarmnin kargilastirilmasi.

Kontrol Sham iR Hes 50 Hes 100
(n=8) (n=8) (n=8) (n=8) (n=8)
CAT (U/mg. protein) 0.98+0.12* 0.81+£0.17* 0.93+0.24* 0.97+0.31° 1.13+0.24°
SOD (U/mg. protein) 5.53+0.72* 5.43+0.85* 4.44 +1.08" 6.33£0.95¢ 6.87%0.55¢
MDA (nmol/mg. protein) 9.34£0.65* 10.31+0.61* 17.3241.13° 12.55+0.82¢ 11.43+0.70¢
T. Protein (mg/ml) 88.50+0.24* 91.30+0.81* 90.80+0.72* 90.30+0.60° 83.70+0.19*

Sonuglar ortalama + SD olarak verilmistir.
*: Bir parametreye ait degerler birbirleri ile istatistiksel anlamlilik bakimindan kargilagtirilmig ve anlamlilik diizeyi harf ile gosterilmistir.
Yatay diizlemde ayni1 harflerle gosterilen degerler arasinda istatistiksel olarak anlamli fark yoktur, (p> 0.05), farkli harflerle gosterilen deger-
ler ise birbirinden istatistiksel olarak anlamli gekilde farklidir (p <0.05).
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grubunda 6,87+0,55 U/mg protein olarak bulunmustur.

Ortalama CAT (U/mg protein)

*

0,5

Kontrol Sham R Hes 50 Hes 100

Sekil 2. Gruplarin ortalama CAT (katalaz) seviyeleri (* I/R
grubuna kiyasla p <0.05).

Kontrol ve sham gruplari arasinda SOD degerleri agisin-
dan istatistiksel olarak anlamli bir fark tespit edilmemistir.
I/R grubundaki SOD enzim aktivite diizeyindeki diisiis,
kontrol ve sham gruplar ile karsilastirildiginda istatistik-
sel olarak anlamlidir (p=0.006), (p=0.0014). I/R grubu ile
karsilastirildiginda Hes 50 ve Hes 100 gruplarinin SOD
enzim aktivite diizeyi anlamli olarak yiikselmis ve kontrole
yakin bir degere ulasmistir (p=0.000), (p=0.000). Hes50 ve
Hes100 gruplari arasinda SOD degerleri agisindan anlaml
bir fark bulunmamuistir (p=0,380), Sham grubu ile Hes 50,
Hes 100 gruplar arasinda anlamli istatistiksel fark bulun-
du (p=0.0031), (p=0.0000). (Sekil 3)

Ortalama SOD (U/mg protein)

o0
*
*

Hes 100

Kontrol Sham /R Hes 50

Sekil 3. Gruplarn ortalama SOD (siiperoksit dismutaz) se-
viyeleri (* I/R grubuna kiyasla p <0.05).

MDA seviyeleri
MDA seviyesi kontrol grubunda 9.34+0.2 nmol/mg ve
sham grubunda 10.31+0.6 nmol/mg iken, reperfiizyon
sonrast I/R grubunda 17.32+0.1 nmol/mga yiikselmistir.
Hes 50 ve Hes 100 gruplarinda ise sirasiyla 12.55 + 0.8 ve
11.43 £ 0.7 nmol/mga dismiigtir.

Gruplarin MDA degerleri incelendiginde, I/R grubundaki
MDA diizeyi artis1 kontrol grubuna gore istatistiksel ola-
rak anlamlidir (p = 0,000). MDA seviyeleri, Hes 50 ve Hes
100 gruplarinda I/R grubu ile kiyaslandiginda istatistiksel
olarak anlamli derecede azalmistir (sirasiyla p = 0,000, p =
0,000). Hem Hes 50 hem de Hes 100 gruplarinin MDA de-
gerlerindeki diigiis kontrole yakin gerceklesmistir. Hes 50
ve Hes 100 gruplar1 arasinda ise istatistiksel olarak anlaml
bir fark tespit edilmistir. (p = 0,007) (Sekil 4).

Ortalama MDA (nmol/mg protein)
20
15 %
I *
I
10 I
I
5
0
Kontrol Sham IR Hes 50 Hes 100

Sekil 4. Gruplarin ortalama MDA (malondialdehit) seviye-
leri (* I/R grubuna kiyasla p <0.05).

Toplam protein seviyesi
Toplam protein seviyesi kontrol grubunda 88,50+0,2,
sham grubunda 91.30+0.8, reperfiizyon sonrasi I/R gru-
bunda 90.80+0.7, Hes 50 grubunda 90.30+0.6 ve Hes 100

grubunda ise 83,70+0,1 mg/ml olarak bulunmustur.

Kontrol grubuna gore I/R grubunun toplam protein dii-
zeyindeki artis, istatistiksel olarak anlamli degildir. (p =
0.954). Hes 50 ve Hes 100 gruplarinin toplam protein sevi-
yesi I/R grubu ile karsilastirildiginda bir miktar diismiistiir

fakat bu dusiis istatistiksel olarak anlamli bulunmamigtir
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(p = 1.000), (p = 0.225). Toplam protein degerleri a¢isin-
dan Hes 50 ve Hes 100 gruplar1 arasinda da anlamli bir
fark yoktur. (p = 0.290).

Molekiiler analiz sonuglar:
Beyin dokularindan RNA izole edildikten sonra TNF-a
mRNA ekspresyon degerleri, RT-qPCR teknigi ile belirlen-
di. Sonuglara gore, beyin dokusunda mRNA ekspresyon
degerleri agisindan kontrol grubu ile sham grubu arasinda

fark gézlenmemistir.

TNF-a mRNA ekspresyonunun, kontrol ve sham gruplari-
na kiyasla I/R grubunda 6nemli 6l¢iide daha yiiksek oldu-
gu tespit edilmistir.

Iskemi/reperfiizyon oncesi koruyucu olarak 50 mg/kg
hesperidin uygulanan Hes 50 grubunda mRNA ekspres-
yon miktarinda I/R grubuna gére anlamli bir azalma goz-
lenmigtir. Hes 100 grubunda ise I/R grubuna gére TNF-a
mRNA ekspresyon miktarinda hafif bir azalma saptanmig-

tir. Fakat bu azalma istatistiksel olarak anlamli degildir.

Gruplarin TNF-a mRNA ekspresyon seviyeleri Sekil 5te

verilmistir.

0,6 1

0,5

0,4

0,3

0,2

mRNA TNF-a/B-Actin orant

0,1

i

Sham

Kontrol R Hes50 Hes100

Sekil 5. Gruplarin TNF-a mRNA ekspresyon seviyeleri

TARTISMA
Beyin oksidatif stres hasarina kars: ¢ok hassastir. Ciinki
beynin oksidatif metabolik aktivite hiz1 yiiksek, antioksi-
dan kapasitesi nispeten diigiiktiir ve néronal onarim ye-
tersizdir. Bu sebeple iskemi durumlarinda oksidatif stresin
sebep oldugu hasari en aza indirgeyecek koruyucu antiok-
sidan uygulamalar 6nem arzetmektedir.** Hesperidin, li-
pofilik yapiya sahip metoksillenmis bir narenciye flavono-
ididir. Diger flavonoidlerden daha yiiksek bir antioksidan
etkiye sahiptir. Hiicresel antioksidan inhibitér enzimleri
aktive etme yetenegini koruyan 3 hidroksil grubuna sa-
hiptir.* Bu nedenle hesperidin, iskeminin erken evresinde
inflamatuar yanit: 6nlemesi ve antioksidan savunma sis-
temini aktive etmesi, iskemik hasar1 azaltmasi agisindan
onemlidir. Hesperidinin sican serebral iskemi modelle-
rinde beyin yaralanmalarini hafiflettigi goralmustiir.* Biz
caligmamizda bir¢ok polifenol bilesikte oldugu gibi potan-
siyel bir antioksidan etkiye sahip olan hesperidinin sereb-
ral iskemi reperfiizyon hasarina kars1 koruyucu etkilerini

aragtirdik.

Onceki caligmalarda, deneysel iskemi/reperfiizyon ya-
ralanma modelinin olusturulma siireleri organlara gore
degisiklik gostermis, hatta bazi ¢aligmalarda ayni organ
tizerinde farkli siireler bile uygulanmistir. Iskemi siiresinin
10 dakika, 30 dakika, reperfiizyon siiresinin ise 15 dakika,
20 dakika ve 24 saat oldugu yayinlar bulunmaktadir.>* Bu
caligmada 30 dakika iskemi/30 dakika reperfiizyon siiresi

ile iskemi/reperfiizyon hasari olusturulmustur.

Antioksidanlarin kan-beyin bariyerini ge¢me yetenegi,
potansiyel bir néroprotektif ajan olarak kabul edilmeleri
icin temel bir 6n koguldur. Onceki ¢aligmalara gore, hespe-
ridinin de kan beyin bariyerini gecebildigi tespit edilmis-
tir. Hesperidinin noroprotektif etkisi, hiicresel antioksidan
savunma mekanizmalarini kolaylagtirmas: ve kan-beyin
bariyerini gegebilen giiclii radikal siipiiriicii 6zelliklere sa-

hip olmast ile agiklanabilir.?22*%

Farkli organlarda I/R yaralanma modellerinde hesperidi-
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nin antioksidan ve antiinflamatuar etkileri gosterilmistir.
Miyokardiyal, intestinal, testis I/R yaralanmalarina karst
hesperidinin koruyucu etkilerine dair ¢aligmalar bulun-

maktadir.>*%%

Bu ¢alismanin sonuglarina gore, hesperidinin, serebral
I/R hasarina bagli oksidatif stres ve inflamasyonu azalt-
mada etkili oldugu bulunmustur. Fakat doza bagl olarak
farkli etkiler goriilmiistiir. Chen ve arkadaslari®® hesperi-
dinin etkilerinin doza bagimli olduguna ve hiicre tipine
gore degisebilecegine dikkat ¢ekmistir. Calismamizda 50
mg/kg dozunda hesperidin ile hipokampus hiicrelerinde
noéroprotektif etki gozlenirken, 100 mg/kg dozunda goz-
lenmedi. Bu durumu hesperedinin doza bagimli etkisi ile

aciklayabiliriz.

Daha énceki galismalarda I/R hasarina kars1 50 mg/kg, 100
mg/kg hesperidin dozlar1 kullanilmistir.?** Gaur ve arka-
daglar1® serebral I/R yaralanma modelinde 50 ve 100 mg/
kg dozlarda hesperidin kullanmig ve oksidatif strese kar-
s1 antioksidan ozellikler tespit etmislerdir. Benzer sekilde
Kumar ve Kumar34'mn yaptig1 ¢alismada da hesperidinin
50 mg/kg dozunun noroprotektif etkisi oldugu bildirilmis-
tir. Calisma sonuglarimiz bu ¢aligmalarin sonuglari ile tu-

tarlilik gostermektedir.

Kumar ve arkadaslar;,® hiperhomosisteinemik noérotok-
sisite tizerine yaptiklari ¢aligmalarinda, ti¢ farkli dozda
hesperidin kullanilmislardir. Hesperidin'in 25 mg/kg do-
zunda koruyucu etkisi bulunmazken, 50 ve 100 mg/kg
dozlarinda koruyucu etkisi oldugu gozlenmistir. 50 ve 100
mg/kg dozlarinda hesperidinin serebral korteks ve hipo-
kampus bolgesinde norodejenerasyonu azaltici etkileri ol-

dugu belirtilmigtir.*

Tsai ve arkadaslar®® insan kondrosit hiicrelerinde hesperi-
dinin doza bagli antioksidan ve anti-inflamatuar etkilerini
aragtirmigtir. Calismada hesperidinin antioksidan akti-
vitesinin doza bagimli oldugunu belirtmisler ve ozellik-

le yiiksek doz hesperidin verilen grupta oksidatif stresin

arttigini ve sitotoksisitenin gelistigini bulmuslardir. Diisiik
doz hesperidin kullandiklarinda ise bu etkilerin tam tersi-

ni gormislerdir.*

CAT ve SOD beyindeki endojen antioksidan savunma
enzimleridir, bu da beynin I/R hasarina kars1 antioksidan
potansiyeli oldugunu gosterir. SOD enziminin ana islevi,
hiicreleri oksidatif hasara karsi korumaktir. Benzer sekilde,
CAT enzimi ise hiicreleri peroksitlerin zararli etkilerinden
ve ¢esitli reaktif oksijen tiirleri reaksiyonlarindan korur.
Iskemik organ dokusunda antioksidan enzim aktiviteleri
onemli dlctide azalir, bu da dokuyu oksidatif strese daha
duyarli hale getirir.> MDA ise, oksidatif stresin 6nemli

gostergelerinden olan lipid peroksidasyonun belirtecidir.

Onceki caligmalar, hesperidinin antioksidan ve radikal
stptiriicti etkileri oldugunu gostermektedir. Kumar ve
Kumar,* hesperidinin MDA diizeylerinde azalmaya, SOD
ve CAT diizeylerinde artisa neden oldugunu ve oksidatif
stresi azaltan antioksidan bir yapiya sahip oldugunu bildir-
mislerdir. Yine bagka bir ¢aligmada, hesperidinin sisplatin
hasarina bagl negatif SOD, CAT enzim aktiviteleri ve lipid
peroksidasyon seviyeleri {izerinde iyilestirici etkisi oldugu

belirlenmistir.*”

Calisma modelimizde, serebral I/R, lipid peroksidasyo-
nundaki artis ve antioksidan savunma sisteminin bilesen-
lerinde bir azalma yoluyla oksidatif stresi 6nemli ol¢iide
indiiklemistir. Bu ¢aligmanin verilerine gére I/R uygula-
mas ile beyin dokusunda 6zellikle SOD seviyesi 6nemli
olgiide azalirken, MDA seviyesi anlamli olarak artmistir.
Koruyucu olarak hesperidin uygulanan gruplarda bu de-
gerlerde anlamli bir diizelme tespit edilmistir. Bu veriler,
hesperidinin hem serbest radikallerin salinimini hem de
hiicre zarlarinin oksidatif hasarini engelleyebilecegi sonu-

cuna varan 6nceki calismalarla oldukea tutarhidir.>?>%

TNF-q, sistemik inflamasyonda rol oynar ve apoptotik
hiicre 6limiine neden olan bir faktérdir.*® Yapilan calis-

malarda, serebral I/R hasarindan sonra TNF-a mRNA eks-
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presyonunda bir artis bildirilmistir.*>* Meng ve arkadagla-
r1*! miyokardiyal /R yaralanma modelinde, hesperidinin
antiinflamatuar aktivitesini ve artmis TNF-a seviyesini
azaltici etkisini gostermiglerdir. Benzer sekilde Rizza ve ar-
kadaslar1** da hesperidinin TNF-a seviyelerindeki azaltici
roliine ve antiinflamatuar 6zelliklerine dikkat ¢ekmisler-
dir. Heo ve arkadaglar1®® hesperidinin omurilik dokusun-
dan proinflamatuar sitokin tretimini baskilayarak TNF-a
diizeylerini azalttigini gostermislerdir. Nasab ve arkadas-
lar* farelerde travmatik beyin hasarinda sekonder olarak
gelisen depresyon modelinde hesperidinin noroprotektif
etkisini aragtirmis ve hesperidinin inflamatuar stokinleri
(TNF-a, IL-1B) azalttigini belirtmislerdir. Bu ¢alismalar,
hesperidinin serebral iskemi/reperfiizyon hasarinin iyiles-
tirilmesi {izerindeki etkilerinin, antioksidan 6zelliklerine
ek olarak TNF-a proinflamatuar sitokinlerini de inhibe

ederek ortaya ¢iktigini gostermektedir.

Bu ¢alismada, beyin dokusunda TNF-a geninin mRNA
ekspresyonu, kontrole gére I/R grubunda énemli élgiide
artmigti. mRNA ekspresyonunun, 6zellikle Hes 50 gru-
bunda kontrole yakin bir degere diistiigii tespit edilmistir.
Serebral I/R, beyin dokusunda histopatolojik hasar ve
apoptoz insidansini artirir. Global beyin I/R yaralanma
modellerinde, hipokampusun piramidal hiicreleri iskemi-
ye en duyarli hiicreler oldugundan, bu bélgelerdeki hiicre
kayb1 hasar miktarini degerlendirmede bir kriter olarak
kabul edilir.*®

Yapilan galigmalara gore I/R hasari Caspas 3 isaretli apop-
totik hiicre sayisinda artisa neden olmaktadir.*"* Meng ve
arkadaglary,* miyocardiyal I/R ¢alismasinda hesperidinin
Caspas 3 aktivitesinde 6nemli bir azalmaya neden oldugu-
nu géstermigtir. Oztanir ve arkadaslari,” Gaur ve Kumar,”
Wang ve Chui,” ¢alismalarinda hesperidinin néronal

apoptozu onlemede etkili oldugunu bildirmislerdir.

Bu ¢alisma bulgularina gore, I/R grubundaki sigan hi-
pokampusunun CA1l noéronlar1 dejenerasyonla uyum-

lu morfolojik degisiklikler gdstermistir. I/R grubundaki

noéronlarin ¢ogu, sitoplazmalarinin ve ¢ekirdeklerinin yo-
gunlasmasi nedeniyle dejenerasyonun bir gostergesi olan
koyu boyanma goriilmiistiir. I/R grubunda énemli mik-
tarda CA1 noron kaybi gézlenmistir. Hiicreler arasindaki
mesafe arttig1 icin néronlar aralikli ve rastgele dagilmis ve

diizensiz bir gekilde siralanmuslardir.

Serebral I/R modelimizde (dért damar okliizyon modeli),
I/R hasar1, noronlarin apoptotik durumunun gostergesi
olan Caspas 3 boyanmus hiicre sayisinda bir artiga neden
olmustur. Koruyucu olarak hesperidin uygulamasi, I/R
hasar1 nedeniyle artan Caspas 3 etiketli hiicrelerde 6nem-
li bir azalma saglamistir. Hes 50 ve Hes 100 gruplarinin
hipokampus béliimlerinde hiicrelerin yapilarinin daha iyi
korundugunu sdyleyebiliriz. Bu veriler dikkate alindiginda

sonuglarimiz literatiirle benzerlik gostermektedir.

Bu ¢alismada sadece bir ilag grubunun olmas ve kullanilan
ilacin etki mekanizmasinin net olmamasi gibi kisitliliklar
bulunmaktadir. Caligmada tek bir ilacin (hesperidin) iki
farkli dozunun etkileri karsilastirilmistir. Sonuglar, etkin-
ligi kanitlanmis bagka bir ilagla kargilastirilarak destekle-
nebilir. Ayrica ¢alismada hesperidinin iskemi-reperfiizyon
hasarina kars1 koruyucu etkisi belirlenmis ancak etki me-
kanizmasi ¢alisilmamistir. Elde edilen sonuglar immiin-
histokimyasal verilerle gliglendirilebilir. Bu konu ile ilgili

yapilacak daha fazla ¢aligmaya ihtiya¢ bulunmaktadir.

SONUC
Sonug olarak, bu ¢alismanin verilerine gore, giilii bir an-
tioksidan olan hesperidin, iskemi/reperfiizyon nedeniyle
olusan serbest radikalleri notralize eder, beyindeki néron
kaybini dnler ve beynin daha fazla hasar gormesini engel-

ler.

Insanlarda iskemi-reperfiizyon hasari olusmadan once
hesperidin profilaktik olarak kullanilarak mevcut riskler-
den kaginilabilir. Bunun i¢in hesperidin iceren besinlerle
beslenme aligkanliklar: diizenlenebilir. Bir egzersiz prog-

ramiyla da desteklendiginde trombolitik riskleri azaltmak
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Conclusion

Keywords

In this study, we aimed to compare the attachment styles and emotion regulation difficulties of adolescents with psychiatric disorders and healthy adolescents, and to
examine the factors affecting attachment styles and emotion regulation difficulties.

In this case-control study, DSM-5 diagnostic system was used for psychiatric diagnoses of adolescents, Difficulties in Emotion Regulation Scale-Short Form (DERS-SF) was
used to measure adolescents' levels of emotional dysregulation, and Relationships Scales Questionnaire(RSQ) was used to assess attachment styles.

Major depressive disorder (MDD) (42.9%) was the most common psychiatric diagnosis. The lowest DERS-SF total score and the highest secure attachment were found in
the control group (p<0.001; p=0.005, respectively). DERS-SF total score and dismissive attachment had the highest MDD; fearful attachment was in the anxiety disorders
and preoccupied attachment was in the obsessive-compulsive disorder (OCD) group. In the patient group, a positive correlation was found between the DERS-SF total
score and attachment style fearful (r=0.303), dismissive (r=0.301), and preoccupied (r=0.349) scores, and a negative correlation was found with the secure score (r=-0.239)
P<0.05).There was no significant relationship between DERS-SF total and attachment styles in the control group (p>0.05).

In our study, secure attachment was highest and emotion regulation difficulties were lowest in the healthy group. This study is important in terms of showing the positive
effects of developing secure attachment and effective emotion regulation strategies in the field of preventive mental health.

Psychiatric disorder, Emotional dysregulation, Attachment, Adolescent

Oz

Amag
Yontem ve
Geregler

Bulgular

Sonu¢

Anahtar
Kelimeler

©NOIS

5 e

Bu ¢alismada psikiyatrik bozukluga sahip ergenler ile saglikl ergenlerin baglanma stilleri ve duygu diizenleme giicliiklerini karsilastirmay1, baglanma stilleri ve duygu diizen-
leme giicliiklerini etkileyen faktorleri incelemeyi amagladik.

Bu vaka-kontrol ¢alismasinda ergenlerin psikiyatrik tanilart icin DSM-5 tan sistemi, ergenlerin duygu diizenleme giicliigii diizeylerinin 6lgiilmesi amaciyla Duygu Diizenleme
Giigliigii Olgegi-Kisa Form (DDG-K) ve baglanma stillerini degerlendirmek icin Iliski Olgekleri Anketi (IOA) uygulandi.

Psikiyatrik tanilardan en fazla major depresif bozukluk (MDB) (%42,9) tanisi vardi. DDG-K total skoru en diisiik, giivenli baglanma ise en yiiksek kontrol grubunda saptand:
(sirastyla p<0,001; p=0,005). DDG-K total skoru ve kayitsiz baglanma en yiiksek MDB; korkulu baglanma anksiyete bozukluklarinda ve saplantih baglanma OKB grubunda
idi. Hasta grubunda DDG-K toplam skoru ile baglanma stillerinden korkulu (r=0,303), kayitsiz (r=0,301) ve saplantilt (r=0,349) skorlar: arasinda pozitif yonde, giivenli skoru
(r=-0,239) ile negatif yonde zayif bir iliski bulunurken (p<0,05), kontrol grubunda bu degiskenler arasinda nemli bir iliski bulunmamustir (p>0,05).

Calismamizda saglikh grupta giivenli baglanma en yiiksek, duygu diizenleme giigliikleri en diisiiktii. Bu ¢alisma giivenli baglanma ve etkili duygu diizenleme stratejileri gelis-
tirmenin koruyucu ruh saghgr alanindaki olumlu etkisini gostermesi agisindan onemlidir.

Psikiyatrik bozukluk, Duygu diizenleme giicliigii, Baglanma, Ergen
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GIiRiS
Attachment is an emotional bond that begins with a
child’s seeking of closeness with a caregiver, particularly
in stressful situations, and has consistency and continui-
ty'. Attachment is not limited to childhood but continues
throughout later developmental stages such as adolescence
and adulthood, and lasts throughout life*. In adolescence,
attachment is strongly influenced by early attachment rela-
tionships, and it is observed that securely attached adoles-
cents are closer and more supportive in their peer groups

compared to other adolescents’.

It is believed that insecure attachment may play a deter-
mining role in the psychopathologies that a person may
experience later, and secure attachment may be associated
with more healthy psychiatric processes*. It is thought that
children who are not securely attached are more difficult
to cope with negative life events in the future and may be

prone to mood disorders’.

Emotion regulation refers to the process of increasing or
decreasing both negative emotions such as anger, fear, and
sadness, and positive emotions such as happiness and ex-
citement in accordance with a person’s goals or desires, or
maintaining the emotion®. Difficulties in emotion regula-
tion are associated with psychiatric disorders such as anxi-
ety and depression, as well as coping and problem-solving
skills®. Attachment and emotion regulation skills also affect
each other. Relationships with inconsistent and insensitive
attachment figures in childhood hinder the development
of effective emotion regulation strategies’. Those with a se-
cure attachment style have a high expectation that they can
regulate their negative emotions, solve their problems, and
be supported without being rejected, criticized, or belittled

by others®.

The primary aim of this study is to compare the attach-
ment styles and emotion regulation difficulties of adoles-
cents with psychiatric disorders and healthy adolescents,

and to determine which psychiatric disorders are affected

by these processes. Our secondary aim is to determine the
relationship between attachment styles and emotion regu-

lation difficulties, as well as factors such as age and gender.

MATERIALS and METHODS
This study was conducted at Yozgat Bozok University Child
and Adolescent Psychiatry Clinic using a cross-section-
al case-control design. Data was collected from October
2021 to May 2022. DSM-5 diagnostic criteria were used to
diagnose psychiatric disorders in adolescents. Individuals
with a diagnosis of autism spectrum disorder, intellectual
disability, visual or hearing impairments were not includ-
ed in the study. Adolescents who had not previously re-
ceived any psychiatric diagnosis, had not sought follow-up
or treatment in the child psychiatry department, and had
routine check-ups in the pediatrics department were se-
lected as the control group. These adolescents were those
who had no systemic or chronic illnesses and who had un-
dergone laboratory tests such as complete blood count and
blood biochemistry in addition to general developmental
assessment such as height and weight. The Difficulties in
Emotion Regulation Scale-Short Form (DERS-SF) was
administered to measure the level of emotional regula-
tion difficulties in adolescents, and the Relationship Scales
Questionnaire (RSQ) was used to assess attachment styles.
Psychiatric evaluation of the control group was also per-
formed according to the DSM-5 diagnostic criteria, and
individuals without any psychiatric disorder diagnosis
were selected as the control group. The same procedure was
applied to the control group. Approval for the study was
obtained from the Yozgat Bozok Medical Faculty Clinical
Research Ethics Committee (2017-KAEK-1892021.08.25-
08). Informed consent forms were obtained from each pa-

tient and their relatives.

Sample size: The sample size calculation was performed
using G-Power 3.1 program. For this calculation, the
arithmetic means and standard deviation of the DERS-SF
were used (38.71 + 12.76). An arithmetic mean of 35.0 was

assumed for the control group and an increase of approxi-
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mately 15 points was assumed for the patient group. With
a type-I error of a=0.05 and a power level of 0.90, the min-
imum sample size for both the control and patient groups
was calculated to be n=20. After the research, the post-hoc
power analysis was performed, and a power level of 0.99

was obtained.

Data Collection Tools

Relationship Scales Questionnaire (RSQ): TheRSQ was de-
veloped by Griffin and Bartholomew8. The Turkish adap-
tation of the scale was conducted by Stimer and Giingor®.
The RSQ aims to evaluate four attachment styles: secure,
dismissive, fearful, and preoccupied. It consists of 17 items
and participants are asked to rate themselves on a 7-point
scale (1= not at all like me, 7= very much like me). The
secure and dismissive attachment styles are evaluated with
five items each, while the fearful and preoccupied attach-
ment styles are evaluated with four items each. Based on
the scores obtained from the subscales, individuals are
categorized in the group of the attachment style with the
highest.

Difficulties in Emotion Regulation Scale-Short Form
(DERS-SF): This scale was developed by Bjureberg et al.'
to measure individuals’ level of emotion regulation diffi-
culties. The scale consists of 16 items rated on a five-point
Likert scale (1 = almost never, 5 = almost always). The
scale measures both the total score of emotion regulation
difficulties and sub-dimensions including clarity, goals,
impulse, strategies, and non-acceptance. A high score on
the scale indicates a high level of emotion regulation dif-
ficulties. The reliability and validity study of the Turkish

version of the scale was conducted by Yigit and Yigit .

Statistical analysis
The data was analyzed using the SPSS statistical software
package. Descriptive tables were created for the data. The
arithmetic means of the sub-scales of the DERS-SF and
the RSQ were compared between the patient and control

groups using t-tests and ANOVA. The Chi-square test was

used for the distribution of frequencies.

RESULTS

Of the adolescents included in the study, 54.8% were fe-
male, aged between 11-17 with a mean age of 14.1+1.72
years. The proportion of female adolescents in the case
group (62.9%) was higher than that in the control group
(44.6%) (Table 1). When the psychiatric diagnoses of the
adolescents in the case group (70 adolescents) were exam-
ined, major depressive disorder (MDD) (42.9%) was the
most common, followed by anxiety disorders (30%) and
attention deficit hyperactivity disorder (ADHD) (21.4%)
(Table 2).

When the control group and those with psychiatric dis-
orders were analyzed separately, there was no statistically
significant DERS-SF total and subscales of goals, strate-
gies, and non-acceptance, as well as the RSQ preoccupied
subscale scores, were higher in females than in males and
were statistically significant (p<0.05). There was no sta-
tistically significant difference in DERS-SF openness and
impulse and RSQ fearful, indifferent, and secure subscale

scores (p>0.05).

In the correlation analysis, a weak positive correlation was
found between the DERS-SF total score and the fearful (r=
0.303), dismissing (r= 0.301), and preoccupied (r= 0.349)
attachment style scores, while a weak negative correlation
was found with the secure attachment score (r= -0.239)
in the patient group. Positive correlations were found be-
tween the fearful attachment style and the DERS-SF open-
ness (r= 0.478) and impulsivity (r= 0.287) scores (p<0.05),
but no significant correlation was found between the fear-
ful attachment style and the DERS-SF goals, strategies,
and non-acceptance subscales (p>0.05). Positive correla-
tions were found between the dismissing attachment style
and the DERS-SF openness (r= 0.349) and impulsivity
(r=0.290) scores (p<0.05), but no significant correlation
was found between the dismissing attachment style and

the DERS-SF goals, strategies, and non-acceptance sub-
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Table 1. Gender, age, attachment styles and DERS-SF scores of the patient and control groups
Control Patient Total P
Gender n % n % n % 0.041
Male 31 55,4 26 37,1 57 45,2
Female 25 44,6 44 62,9 69 54,8 <0,001
Attachment styles n % n % n % 0,012
Fearful 1 1,9 5 7,1 6 4,8
Dismissive 22 39,3 41 58,6 63 50,0
Secure 27 48,2 15 21,4 42 33,3
Preoccupied 6 10,7 9 12,9 15 11,9
Attachment styles Mean SD Mean SD Mean SD
Fearful 14,2 4,68 17,9 5,31 16,3 5,35 <0,001
Dismissive 19,7 7,30 22,8 6,56 21,4 7,04 0,013
Secure 20,8 4,73 18,0 6,03 19,3 5,65 0,005
Preoccupied 14,4 5,18 16,2 4,74 15,4 5,00 0,046
DERS-SF Mean SD Mean SD Mean SD
Clarity 4,4 2,25 6,4 2,49 5,5 2,57 <0,001
Goals 8,6 3,83 12,4 2,94 10,7 3,87 <0,001
Impulse 6,6 3,85 8,2 3,70 7,5 3,83 0,022
Strategies 10,4 5,56 15,8 5,86 13,4 6,31 <0,001
Non-acceptance 6,1 3,25 7,8 3,61 7,0 3,55 0,007
Total 36,1 15,75 50,6 14,06 44,2 16,46 <0,001
Age (Years) 13,4 1,43 14,7 1,69 14,1 1,72 <0,001
DERS-SF: Difficulties in Emotion Regulation Scale-Short Form (DERS-SF)

scales (p>0.05). A negative correlation was found between
the secure attachment style and the DERS-SF strategies
score (r= -0.283) (p<0.05), but no significant correlation
was found between the secure attachment style and the
DERS-SF openness, goals, impulsivity, and non-accept-
ance subscales (p>0.05). Positive correlations were found
between the preoccupied attachment style and the DERS-
SF impulsivity (r= 0.240) and strategies (r= 0.428) scores
(p<0.05), but no significant correlation was found between
the preoccupied attachment style and the DERS-SF open-
ness, goals, and non-acceptance subscales (p>0.05). In the
patient group, there was no significant correlation between
age and DERS-SF total and subscale scores and attachment
style scores (p>0.05) (Table 3).

Table 2. Diagnostic distribution of psychiatric disorders (Patient

group)
Frequency Percentage

Major depressive disorder 30 42,9
Anxiety disorders 21 30,0
Generalized anxiety disorder 11 15,7
Panic disorder 7 10,0
Social anxiety disorder 3 4,3
AtAyttleirslf)irodrl 1fleﬁcit and hyperactivi- 15 214
OCD spectrum disorders a 4 57
Total 70 100,0

*1 person including trichotillomania,
OCD: obsessive-compulsive disorder
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Table 3. Correlation between DERS-SF total and sub-dimension scores and Attachment styles scores in the Patient Group
» i)
5") > 5.4) % 2 % ] 53 IS) o1 3—4) =) 2 )
5 LB -] [ " Bp [ = =1 = 2 =
5 v T = v, B 0 v T8 v S ol 2 =
< | BE | 28| 2E | B: |Ec2| 2| B | | 2
a° | a AF | a% |Aas8| A = A <
DERS-SF clarity 0,182 1
DERS-SF goals 0,146 0,291* 1
DERS-SF impulse 0,118 0,345%* | 0,348** 1
DERS-SF strategies 0,168 0,537** | 0,586** | 0,471** 1
DERS-SF non-acceptance 0,019 | 0,536** | 0,295* | 0,308** | 0,509** 1
DERS-SF total 0,171 0,694** | 0,675** | 0,671** | 0,894** | 0,711** 1
Fearful 0,110 0,478** 0,194 0,287* 0,212 0,072 0,303* 1
Dismissive 0,074 0,349%* 0,159 0,290% 0,231 0,130 0,301* 0,295% 1
Secure -0,120 -0,185 -0,079 -0,169 -0,283* -0,111 -0,239* 0,019 -0,086 1
Preoccupied 0,234 0,183 0,135 0,240% | 0,428%* 0,170 0,349** 0,110 -0,143 -0,277*
**, Correlation is significant at the 0,01 level (2-tailed), *, Correlation is significant at the 0,05 level (2-tailed),
DERS-SF: Difficulties in Emotion Regulation Scale-Short Form (DERS-SF)

In the correlation analysis, there was no statistically signif-
icant relationship found between the DERS-SF total score
and attachment style scores in the control group (p>0.05).
While there was a significant relationship between attach-
ment style of fearful and DERS-SF strategies (p<0.05), no
significant relationship was found between DERS-SF and
other subscales (p>0.05). There was also no significant re-
lationship found between DERS-SF subscales and attach-
ment style of dismissive in the control group (p>0.05). A
negative relationship was found between DERS-SF strate-
gies and attachment style of secure (r= -0.318) (p<0.05),
but there was no significant relationship found between
DERS-SF and other subscales (p>0.05). A positive relation-
ship was found between attachment style of preoccupied
and DERS-SF goals (r= 0.274) and strategies (r= 0.266)
(p<0.05), but there was no significant relationship found
between DERS-SF and other subscales, such as openness,
impulsivity, and non-acceptance (p>0.05). There was also
no statistically significant relationship found between age
and DERS-SF total and subscale scores, as well as attach-

ment style scores in the control group (Table 4).

The DERS-SF total score was found to be lowest in the
control group. Among the scale subscales of DERS-SE, the

scores for DERS-SF openness, DERS-SF impulsivity, and
DERS-SF rejection were highest in the MDB group, while
DERS-SF goals and DERS-SF strategies scores were high-
est in the obsessive-compulsive disorder (OCD) group.
Within the subscales of RSQ, the fearful attachment style
score was highest in anxiety disorders, the dismissive score
was highest in the MDD group, and the secure score was
highest in the healthy control group, while the preoccu-
pied attachment style score was highest in the OCD group.
With the exception of DERS-SF rejection (p= 0.071) and
preoccupied attachment style (p=0.137), subscale averages
were statistically different between the control and patient
groups (p<0.05). The patient group had higher DERS-SF
total and RSQ subscale averages (excluding secure) than
the control group, and the secure attachment style score
average was higher in the control group compared to the

patient group (Table 5).

According to the post-ANOVA Bonferroni test, the DERS-
SE openness score was higher in the MDD and anxiety
disorder groups compared to the control group (p<0.05),
while it did not differ significantly from the ADHD and
OCD group averages (p>0.05). There was no statistically

significant difference in the DERS-SF openness score be-
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Table 4. Correlation between DERS-SF total and sub-dimension scores and Attachment styles scores in the Control Group

E. | B S5y | 58 |58 5 = £ o
) = ] ] Y L@ g =] = 3 =
< | B5|EE|BE|gc|Es|BE| B | ¢ | &
a° | a a=s | a% |[af8| A = A <
DERS-SF clarity -0,101 1
DERS-SF goals -0,027 | 0,574** 1
DERS-SF impulse -0,010 | 0,521** | 0,764** 1
DERS-SF strategies -0,152 0,569** | 0,728** | 0,730** 1
DERS-SF non-acceptance -0,015 | 0,368** | 0,534** | 0,474** | 0,653** 1
DERS-SF total -0,080 | 0,686** | 0,879** | 0,860** | 0,924** | 0,735** 1
Fearful -0,083 0,184 0,105 0,226 0,269* 0,178 0,239 1
Dismissive 0,021 0,063 -0,117 0,095 0,093 0,111 0,059 0,509** 1
Secure 0,112 0,097 -0,181 -0,191 -0,318* -0,154 -0,221 -0,091 -0,116 1
Preoccupied -0,100 0,127 0,274* 0,091 0,266* 0,166 0,235 -0,124 | -0,268* | -0,004
**,Correlation is significant at the 0,01 level (2-tailed), *,Correlation is significant at the 0,05 level (2-tailed),
DERS-SF: Difficulties in Emotion Regulation Scale-Short Form (DERS-SF)
Table 5. DERS-SF and Attachment styles sub-dimension averages and standard deviations according to psychiatric disorder diagnosis
groups and control group
Diagnostic Group
. . Attention deficit . .
Major depressive . . . Obsessive-compulsive
. Anxiety disorders | and hyperactivity - Control
disorder . disorder P
Mean disorder Mean
Mean Mean
Mean

DERS-SF clarity 7,0 6,1 5,6 5,5 4,4 <0,001
DERS-SF goals 12,5 12,8 11,7 13,3 8,6 <0,001
DERS-SF im- 9,2 7.3 7,1 9,0 6,6 0,042
pulse
DERS-SF strat- 16,1 16,3 14,2 17,0 10,4 <0,001
egies
DERS-SE 8,3 7,7 7,1 7,3 6,1 0,073
non-acceptance
DERS-SF total 53,2 50,1 45,7 52,0 36,1 <0,001
Fearful 18,1 18,4 17,1 17,5 14,2 0,003
Dismissive 24,5 20,4 23,1 21,5 19,7 0,029
Secure 18,3 18,8 18,0 12,3 20,8 0,013
Preoccupied 16,6 16,4 14,5 18,5 14,4 0,137

DERS-SF: Difficulties in Emotion Regulation Scale-Short Form (DERS-SF)
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tween the MDD group and the anxiety disorder, ADHD,
and OCD group averages. The DERS-SF openness score of
the ADHD and OCD patients did not differ significantly

from the control group average (p>0.05).

DISCUSSION
In this study, attachment styles and emotion regulation
difficulties of adolescents with psychiatric disorders were
compared with those of healthy adolescents, and how
these processes were affected by psychiatric disorders was
examined. According to the results of the study, emotion
regulation difficulties and preoccupied attachment style
were found to be significantly higher in girls with psychi-
atric disorders, while no significant relationship was found
between emotion regulation difficulties and attachment
styles in the control group. It was found that securely at-
tached adolescents experienced fewer emotion regulation
difficulties. In the control group without psychiatric disor-
ders, secure attachment scores were higher than those in
the patient group and were statistically significant. It was
concluded that the control group experienced less emo-
tion regulation difficulties than the patient group, and the
group with the highest emotion regulation difficulties in
the patient group was the one with major depressive dis-
orders. DERS-SF openness average score was found to be
significantly higher in MDD and anxiety disorder groups

compared to the control group.

Overall, the findings suggest that psychiatric disorders
are associated with attachment styles and emotion regu-
lation difficulties in adolescents. The study highlights the
importance of considering attachment styles and emotion
regulation in the assessment and treatment of psychiatric

disorders in adolescents.

Emotion regulation is influenced by external factors such
as temperament and gender'. In our study, female ado-
lescents with psychiatric disorders exhibited high levels
of emotion regulation difficulties and preoccupied attach-

ment styles. Similarly, studies have shown that women

are more emotional than men, tend to ruminate more on
events they experience, and experience more difficulties
in regulating emotions, which leads to a greater tendency
to display depressive symptoms'®. The distribution of psy-
chiatric disorders, with the highest rate being major de-
pressive disorders (42.9%) and a significant proportion of
female patients in the patient group compared to the con-
trol group, may have influenced our results. In our study,
preoccupied attachment styles were significantly higher
in female adolescents with psychiatric disorders. In the
control group, there was no difference between genders,
but the high level of preoccupied attachment in female
adolescents with psychiatric disorders suggests that the
presence of a psychiatric diagnosis may have a greater im-
pact on attachment. In a study on university students with
and without depression, individuals with preoccupied
and fearful attachment styles were found to have negative
self-perceptions and more severe depressive symptoms'.
Similarly, in our study, there was a female dominance in
the patient group and a dominance of major depressive
disorders in the psychiatric disorder groups. We believe
that both factors may have influenced our results. Indeed,
studies have shown that while major depressive disorders
are equally prevalent in boys and girls during childhood,
their incidence increases during adolescence and becomes
more dominant in females during this period. The high
proportion of females in our patient group and the dom-
inance of major depressive disorders associated with this

15,16

may have influenced our results'¢ . It is widely accepted
that emotion regulation strategies develop in early life as
part of the developmental process between children and
caregivers'. Therefore, attachment is considered the most
powerful environmental factor influencing the use of emo-
tion regulation strategies. Secure attachment is associated
with emotion regulation strategies that facilitate coping
with stress, establishing close relationships, and promoting
interpersonal harmony. On the other hand, insecure at-
tachment is associated with emotion regulation strategies

that disrupt coping, such as denial or inability to express

emotions, or inability to act purposefully in negative situa-
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tions'>!8. Similarly, in our study, we found that individuals
with secure attachment experienced fewer emotion regu-

lation difficulties.

In a study conducted in our country, insecure attachment
has been shown to be associated with not accepting emo-
tional responses, inability to perform goal-directed be-
haviors in the face of negative emotions, not being able
to recognize negative emotions, and not having sufficient
access to emotion regulation strategies in the face of nega-
tive emotions'. While insecure attachment style has been
considered a determinant of psychopathology in later
years, secure attachment has been associated with healthy
processes®. In this study, consistent with the literature, the
secure attachment style was significantly higher in the
group without psychiatric illness. However, there are also
those who argue that when evaluating attachment styles,
childhood and adulthood should be separately considered,
as secure attachment in childhood can be disrupted by
negative life events and mood disorders later on'. Perhaps
the fact that a large majority of those with psychiatric dis-
orders in our study were diagnosed with MDD has influ-

enced the results.

Emotion dysregulation has been associated with condi-
tions such as anxiety, depression, borderline personality
disorder, and substance abuse®. Similarly, we found that
individuals with psychiatric disorders experienced more
difficulties with emotion regulation, with the highest rates
observed in the MDD group. Studies have shown that
individuals with depression display reduced responses
to positive stimuli as well as increased responses to neg-
ative stimuli. Maladaptive emotion regulation strategies
can prolong the duration and intensify the severity of de-
pressive mood***. In our study, the MDD group also had
the highest scores in both the total score and sub-dimen-
sions of the DERS-SF- Korean version, specifically in the
subscales of DERS-SF clarity, DERS-SF impulsivity, and
DERS-SF non-acceptance. Campbell-Sills et al. have also

shown that individuals who suppress or avoid emotions

experience more negative affect, particularly in those with
mood and anxiety disorders®. In this study, the DERS-SF
goals subscale, which represents the ability to behave in
a goal-directed manner, and the DERS-SF strategies sub-
scale, which represents the ability to use appropriate emo-
tion regulation strategies in various situations, were found
to be the highest in OCD. Individuals with OCD feel com-
pelled to perform compulsions to reduce anxiety-provok-
ing stimuli, which are in fact maladaptive emotion regula-
tion strategies that interfere with goal-directed behavior®.
Therefore, it is not surprising that these sub-dimensions
were found to be high in OCD.

The highest scoring group in terms of fearful attachment
style in our study was anxiety disorders. Individuals with
this attachment style do not consider themselves worthy
of love and have a belief that others are rejecting of them.
Therefore, they try to reduce their anxieties by trying to
stay close to their attachment figures in stressful and pres-
sure situations. Studies conducted in line with our find-
ings have found that fearful attachment style is dominant
in anxiety disorders, especially in those experiencing test
anxiety®. In a study conducted in our country, the fear-
ful attachment style scores of women were found to be
statistically higher than those of men®. The dominance
of female gender in the case group may have affected our
results. Those with dismissive attachment style describe
themselves as deserving and valuable, while having nega-
tive evaluations about others*. In our study, the group with
the highest score of dismissive attachment style was MDD.
Those who attach dismissively try to cope with their emo-
tions by avoiding closeness, as they are unable to regulate
their emotions properly in negative situations®. Therefore,
we think that difficulties in emotion regulation may be as-
sociated with MDD. This situation is consistent with our
results. The group with the most emotion regulation diffi-
culties was MDD. It has been shown in the literature that
difficulties in emotion regulation are very common in ma-
jor depression. This is because the characteristic feature of

major depression is the continuation of negative affect and
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a significant decrease in positive affect. Suppression and
rumination, which are maladaptive emotion regulation
strategies, are frequently used in depression”. In a study
that examined 246 adolescents in early adolescence in
terms of depressive symptoms and difficulties in emotion
regulation, it was found that both difficulties in emotion
regulation and limitations in the use of emotion regulation
strategies were associated with an increase in depressive
symptoms®. The most dominant group with an attach-
ment style of preoccupied was OCD. One of the impor-
tant metacognitive behaviors of OCD is seeking approval.
This behavior is a coping mechanism aimed at reducing
an individual’s perception of danger and anxiety and plays
an active role in maintaining OCD symptoms®. Individ-
uals who are constantly seeking approval are thought to
be close to having an preoccupied attachment style®. This
situation may arise from individuals with an preoccupied
attachment style considering themselves worthless, evalu-
ating others positively, and trying to gain the approval and

acceptance of others as a result®.

We found that the average level of openness in DERS-SF
was significantly higher in both MDD and anxiety dis-
orders compared to the control group. It has been shown
that as the level of openness, which expresses the failure to
understand emotional reactions or experienced emotions,
increases, anxiety also increases and anxiety disorders
make it difficult to recognize emotions®. Similarly, it has
been shown that individuals with depression often have
difficulty accepting and tolerating their negative emotions,
recognizing and describing their emotions, and support-

ing themselves in a compassionate way*~.

The small sample size of the study, the fact that it was a
cross-sectional study rather than a longitudinal study, and
the limited diversity of psychiatric diagnoses limit the gen-
eralizability of the study. Another limitation is the inabil-
ity to ensure homogeneity between the case and control

groups in terms of gender.

This study is important in terms of demonstrating the im-
pact of developing secure attachment and effective emo-
tion regulation strategies on protective mental health.
Since secure attachment in infancy and early childhood
is considered a critical factor that predicts psychiatric
pathologies in later periods, identifying the dynamics that
create a secure attachment environment can help children
develop positive mental health and effective emotion reg-
ulation strategies in the future. In this regard, awareness
can be raised about healthy parent-child relationships to
enable parents or prospective parents to establish secure

attachment with their children.
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0z

Ama¢  Bu ¢alismada, obez hastalarda retinal mikrovaskiiler yapisinda meydana gelen degisiklikleri degerlendirmeyi ve bu degisikliklerin klinik 6zelliklerle iliskisini belirlemeyi
amagladik.

Yontem ve  Tiim katilimcilarda kolesterol, aglik kan sekeri, aglik insiilini,CRP ve HbA1C diizeylerini igeren biyokimyasal incelemeler yapildi. Plazma aterojenik indeksi(AI) plazma
Geregler trigliserid (TG) diizeyinin yiiksek yogunluklu lipoprotein (HDL) diizeyine oranmnn logaritmasi [log (TG/HDL-K)] olarak hesaplandi. Viicut Kitle Indeksi (VKI) <25 kg/
m2 olan hastalar kontrol grubuna dahil edildi. Obez hastalar VKI’lerine gére ii¢ gruba ayrildi: grup 1 (VKI: 30-34,99 kg/m2), grup 2 (VKI: 35-39.99 kg/m2) ve grup 3 (VKI
> 40 kg/m2) . Optik koherens tomografi anjiografi (OKT-A) ile foveal avaskiiler zon (FAZ), makulada yiizeyel ve derin kapiller pleksusun damar dansitesi (VD) ile radial
peripapiller kapiller pleksus VD 6lgiildii.
Bulgular  Calismaya 27 kontrol ve 83 obez hasta olmak tizere toplam 110 hasta dahil edildi. Kontrol vakalarina kiyasla obez hastalarda HbA1C, aghk insiilini, HOMA-IR, C-reaktif
protein ve Al seviyeleri anlamli derecede yiiksekti. Obez hastalarda retinanin yiizeyel (p=0,003) ve derin (p=0,001)VD’leri anlamli olarak azald1 ve FAZ anlamli olarak artt:
(p=0,032). Klinik 6zellikler ile OKT-A bulgular1 arasinda yapilan korelasyon analizinde yiizeyel ve derin VD’ler yas, VKIi, HbAIC ve Al ile ters orantiliydi.
Sonug  Obez hastalarda retina yiizeyel ve derin VD’leri azalmusti ve retinal VD’ler ile yas, VKI, HbA1C ve Al arasinda ters bir iligki vardi.

Anahtar

. obezite; viicut kitle indeksi; optik koherens tomografi anjiografi; retina; aterojenik indeks
Kelimeler

Abstract

Introduction  This study aimed to evaluate ocular alterations, especially in the retinal microvasculature of obese patients and to determine the association of these alterations with clinical
features.

Materials and  In all participants,biochemical examinations were performed including cholesterol fasting blood glucose,fasting insulin,CRP and HbAIC levels.The atherogenic index of
Methods  plasma(Al) was calculated as a logarithm of the ratio of the molar concentration(mmol/l) of TG to HDL-C (log [TG/HDL-C]).Patients with a BMI of <25 kg/m2 were included
in the control group. Obese patients were further divided into three groups according to their BMI:group 1 (BMI: 30-34.99 kg/m2),group 2 (BMI: 35-39.99 kg/m2), and group 3
(BMI = 40 kg/m2).The foveal avascular zone (FAZ), the vessel density (VD) of the superficial capillary plexus and deep capillary plexus of the macula,and the VD of the retinal
peripapillary capillary plexus for the optic disc were quantified by OCT-A.

Results A total of 110 patients, 27 controls and 83 obese patients, were included in the study. The HbA1C, fasting insulin, HOMA-IR, C-reactive protein and Al levels were significantly
higher in obese patients compared with the control cases. The superficial (p=0.003) and deep (p=0.001)VDs of the retina were significantly decreased and FAZ was significantly
increased (p=0.032)in obese patients. In the correlation analysis performed between the clinical features and OCT-A findings, the superficial and deep VDs were inversely
correlated with age, BMI, HbA1C and AL

Conclusion  The retinal superficial and deep VDs were decreased in obese patients and there was an inverse relationship between the retinal VDs and age, BMI,HbA1C,and AL

Keywords  obesity; body mass index; optical coherence tomography angiography; retina; atherogenic index
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GIiRiS
Oberzite, diinya ¢apinda 6nemli bir halk sagligi sorunudur
ve artmis kardiyovaskiiler morbidite ve mortalite riski ile
iligkilidir.! Obezite, diyabet, dislipidemi, insiilin direnci,
sigara kullanimi ve hipertansiyon; vaskiiler endoteli ve ok-
sidatif stresin endotel yanitini etkileyerek mikrovaskiiler
yeniden sekillenmeye neden olan risk faktérleridir.** Son
zamanlarda, plazma aterojenik indeksi, kardiyovaskiiler
hastaliklar i¢in yeni bir risk belirteci olarak kabul edilmek-

tedir.’

Mikrovaskiiler disfonksiyon, kardiyo-metabolik hastalik-
larin gelisimi ve ilerlemesinde gok 6nemli bir yol olarak
kabul edilir. Enflamatuar siiregler, oksidatif stres ve endo-
tel disfonksiyonu, mikrovaskiiler disfonksiyonun ana me-
kanizmalaridir.® Metabolik hastaliklarin, retina dolagimi-
nin yapist iizerinde, ¢ogunlukla endotel disfonksiyonu ve
inflamasyon ile iliskili ciddi etkileri oldugu bilinmektedir.”
Bununla birlikte, obezitenin okiiler fonksiyonlar ve retinal
mikrovaskiilatiir tizerindeki etkilerine iliskin yalnizca si-
nirlt veri vardir. Giintimiizde retinal mikrovaskiiler yapi;
invaziv olmayan yontemler kullanilarak tiim viicudun
mikrovaskiiler ag1 hakkinda kolay ve hizli bir sekilde bil-
gi elde etmek i¢in ulagilmasi kolay bir yap1 olarak sunul-
maktadir.® Retinal damar ¢aplarinin, uzun vadede eriskin
kardiyovaskiiler yapida ve aterosklerotik kardiyovaskiiler
hastaliklarda prediktif bir role sahip oldugu gosterilmis-
tir.” Gunlik oftalmoloji pratiginde, optik koherens tomog-
rafi (OKT), okiiler dokularn yiiksek ¢oziiniirliiklii kesitsel
taramasini saglayan, yaygin olarak kullanilan, invaziv ol-
mayan bir goriintiileme yontemidir. Ayrica, spektral alan
OKT’nin (SD-OKT) gelistirilmesiyle, OKT sistemlerinin
hassasiyeti ve hizi artarak tekrarlanan taramalar yoluyla
kan damarlarinin gorsellestirilmesine olanak saglamustir.
OKT anjiyografi (OKT-A), retinanin ve koroidin mikro-

vaskiiler yapis1 hakkinda ayrintili veriler saglar.

Bu ¢alisma, obez hastalarin 6zellikle retinal mikrovaskiila-
tiirtindeki okiiler degisiklikleri degerlendirmeyi ve bu de-

gisikliklerin aterojenik indeks ve viicut kitle indeksi (VKI)

ile iligkisini belirlemeyi amagladimaktadir.

GEREC ve YONTEMLER
Bu gozlemsel ve kesitsel ¢aligma, Eylill 2019-Mart 2020
tarihleri arasinda Erzincan Binali Yildirim Universitesi
Mengiicek Gazi Egitim Aragtirma Hastanesi goz hasta-
liklar1 boliimiinde gergeklestirildi. Caligma yerel etik ku-
rul tarafindan onaylandi ve 2008 Helsinki Deklarasyonu
ilkelerine uygun olarak yapild: (Tarih: 22.07.2020 Sayz:
33216249-50.01.04-E.25775). Katilimcilardan yazili bilgi-

lendirilmis onam alindu.

Calisma popiilasyonu

Obezite merkezimizde takip edilen ve ¢alismaya katilmay1
kabul eden 18-60 yas aras1 hastalar ¢alismaya kabul edildi.
Diger dahil edilme kriterleri ise; kirma kusurunun < +1
Dioptri veya eksen uzunlugunun 22 ile 24 mm arasinda
olmasi, gorme keskinliginin > 20/20 olmasi ve goz igi ba-
sicinin < 21 mmHg olmasiydi. 18 yasindan kiigiik ve 60
yasindan biiyiik hastalar, diyabetes mellitus, hiperlipidemi
veya hipertansiyon tedavisi gorenler veya bu hastaliklar-
la ilgili herhangi bir siipheli bulgusu olanlar ve diyabetes
mellitus, uyku apnesi gibi diger sistemik hastaliklari teshis
edilen olgular; 6lgiimleri etkileyebilecek sendrom, psiki-
yatrik bozukluklar, kardiyovaskiiler hastaliklar, bobrek
veya bobrek yetmezligi, akut veya kronik enfeksiyon, ane-
mi ve tiroid patolojileri mevcut olanlar ¢alisma dist bira-
kald1. Alkol,ilag kullanimi ve/veya sigara igme Gykiisii olan
hastalar digland1. Tiim katilimcilardan aglik ven6z kan or-
nekleri alinarak kapsamli bir biyokimyasal degerlendirme
yapildi ve bu degerlerinde patoloji olanlar da ¢aliyma dis1
birakildi. Son olarak, herhangi bir okiiler hastaligi (6rne-
gin, kornea hastaliklari, korioretinal hastaliklar, katarakt
ve glokom) veya okiiler cerrahi dykiisii olan hastalar ¢alis-
ma dis1 birakildi.

Tim hastalar endokrinoloji polikliniklerinde degerlen-
dirildi. Téim hastalarda boy, viicut agirligi, kan lipid ve
glukoz diizeyleri kaydedildi. VKI su formiil kullanilarak
hesapland: viicut agirhigr (kg) / boy2 (m2). Tiim katilim-
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cilarin biyokimyasal muayenesi i¢in sabah sekiz saatlik
acliktan sonra kubital venden 5 mL vendz kan alindi. To-
tal kolesterol (TK), diisitk yogunluklu lipoprotein-koles-
terol (LDL-K), yitksek yogunluklu lipoprotein-kolesterol
(HDL-K), trigliserit (TG), aglik kan sekeri (AKS), aglik
instilini ve hemoglobin Alc (HbAlc) degerleri belirlendi.
Insiilin direncinin homeostatik model degerlendirmesi
(HOMA-IR) hesaplandi'. Subklinik inflamasyonun de-
gerlendirilmesi icin, C-reaktif protein seviyesi calisild1.
Plazmanin aterojenik indeksi (AI), TGnin molar konsant-
rasyonunun (mmol/l) HDL-K’ye (log [TG / HDL - K])

oraninin logaritmast olarak hesaplandi*.

VKI 20-25 kg/m2 olan hastalar kontrol grubuna dahil edil-
di. Tiim obez katilimcilarin en az bes yillik obezite 6ykiisii
vardi. Obez hastalar ayrica VKI'lerine gére Grup 1 (VKI:
30-34,99 kg/m2), Grup 2 (VKI: 35-39,99 kg/m2) ve Grup
3 (VKI > 40 kg/m2) olmak {iizere ii¢ gruba ayrildi. VKI
25.01 ila 29.99 olan fazla kilolu hastalar ¢alismaya dahil

edilmedi.

Tim katilimcilara, refraksiyon 6l¢timii (Tonoref ITI, Nidec
Co. Ltd, Aichi, Japonya), en iyi diizeltilmis gérme keskinli-
&i, goz ici basinc1 (GIB) (Tonoref I11, Nidec Co. Ltd, Aichi,
Japonya) 6l¢iimii, biyomikroskopi ve indirekt oftalmosko-
pi, temassiz biyometri (AL-SCAN, Nidek Co. Ltd, Aichi,
Japonya) dahil olmak iizere ayrintili oftalmolojik muaye-
neler uygulandi. SD-OKT ile retina sinir lifi tabakasi ka-
linlig1 (RSLTK), santral makula kalinlig1 (SMK) ve gang-
lion hiicre tabakast kalinhigi (GHTK), OKT-A ile foveal
avaskiiler bolge (FAZ) ve vaskiiler dansite (VD) olgiimleri
elde edildi (RS-3000 Advance AngioScan (Nidek Co. Ltd,
Gamagori, Japonya)) Calismaya katilimcilarin sadece sag
gozleri dahil edildi.

Tarama Protokolii
Makular ve peripapiller kalinliklar SD-OKT cihazi (Nidek
Co. Ltd., Aichi, Japonya) kullanilarak 6l¢iildii. Makulanin
ylizeyel kilcal pleksus (YKP) ve derin kapiller pleksusun
(DKP) VDsi, FAZ ve optik disk icin retinal peripapiller

kapiller pleksusun (RPKP) VD’si OKT-A cihazi (RS-3000
Advance, Nidek Co. Ltd., Gamagori, Japonya) kullanilarak
olgiildii. SD-OKT ve OKT-A goriintiilerinin degerlendi-
rilmesinde Nidek RS-3000 Advance OKT sistemi ve giin-
cellenmis AngioScan yazilimi kullanildi. Cihazda foveaya
odaklanilarak her biri 256 B taramasindan olusan 3x3 mm
makula kiipleri iiretilmektedir. RPKP i¢in taramalar, optik
sinir bagt merkezli 2,4 x 4 mnr’lik bir disk haritasini iger-
mektedir. Makular ve peripapiller VD’ler ve FAZ bu cihaz

tarafindan otomatik olarak hesaplanabilir.

SD-OKT ve OKT-A 6lgiimleri deneyimli bir oftalmolog
tarafindan %1’lik tropikamid g6z damlas: (Tropamid, Bi-
lim flag Ltd, Istanbul, Tiirkiye) ile pupilla genisletildikten
sonra yapildi. Sinyal giicii indeks kalitesinin <7/10 oldugu
durumlarda tarama tekrarlandi. SKP (Sekil 1) ve DKP’nin
FAZ ve VD o6lgiimleri yapildi.

Yiizeysel retina tabakasi ve derin retina tabakasi icin sira-

styla i¢ limitan membrandan i¢ niikleer tabakanin 13 pm
altina ve i¢ niikleer tabakanin 8 pm altindan dis niikleer
tabakanin 13 pum altina kadar uzanacak sekilde otomatik
segmentasyon kullanildi. VD’ler, segilen bolgede kan aki-
sinin oldugu damarlarin isgal ettigi yiizde alan olarak he-
saplandi. Peripapiller alanda OKT-A taramalarinda S/I ve
TSNIT sektorleri icin RPKP’nin VD’leri gézlendi (Sekil 2).
SD-OKT analizi sirasinda ortalama RNFLT ve SMK deger-
leri de o6l¢tldi.
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Istatistiksel Analizler

Istatistiksel analizler PSS versiyon 21.0 (SPSS Inc, Chicago
Illinois) paket programu ile yapildi. Parametrik degisken-
ler ortalamazstandart sapma degerleri ile, kategorik degis-
kenler yiizde (%) ile ifade edildi. Iki bagimsiz grup ara-
sindaki parametrik verilerin kargilagtirilmasinda bagimsiz
orneklem t-testi yapilmistir. Normal dagilmayan veriler
i¢in analiz Mann-Whitney U testi ile yapildi. Tkiden fazla
grup karsilagtirmasinda, parametrik veriler igin tek yonlii
varyans analizi ve Bonferroni post-hoc analizi kullanildi.
Klinik parametrelerin OCT-A bulgulari ile iliskisini be-
lirlemek i¢in Pearson korelasyon analizi yapildi. P < 0.05

istatistiksel olarak anlamli kabul edildi.

BULGULAR
Caligmaya 27 kontrol (24 kadin, iig erkek) ve 83 obez hasta
(62 kadin, 21 erkek) olmak fizere toplam 110 olgu dahil
edildi. Kontrol olgular ile obez hastalar arasinda cinsiyet
agisindan anlamli fark yoktu (p=0.180). Obez hastalar
BKTI'ye gore dért gruba ayrildiginda cinsiyete gore dagili-
mi su sekildeydi:
o Grup 1 (VKI: 30-35 kg/ m2): 27 hasta (21 kadin, 6
erkek)
o Grup 2 (VKI: 35,01-40 kg/m2): 27 hasta (22 kadin,
5 erkek)
o Grup 3 (VKI > 40 kg/m2): 29 hasta (19 kadin, 10 er-
kek)

Dért ¢aligma grubu arasinda cinsiyet agisindan anlamli
fark yoktu (p=0.192).

Caligmaya katilanlarin demografik ve laboratuvar verileri
Tablo 1'de 6zetlenmistir. HbAlc, aclik instlini, HOMA-IR,
CRP, TG, HDL-K ve Al diizeyleri gruplar arasinda anlaml
farklilik gosterdi (sirasiyla p=0,008, p=0,001, p = 0.001, p
=0.001, p = 0.015, p = 0.001 ve p = 0.008).

Tablo 1. Calismaya katilan olgularin demografik verileri ve laboratuvar degerleri
Kontrol grubu Grup 1 (VKIF;;I:)PI ?4 Oke/ Grup 3
(VKI:20-25 kg/m2) | (VKI: 30-35 kg/m2) T 8 (VKI 240 kg/m2) p degeri
(n=27) (n=27) m2) (n =29)
- - (n=27) -
Yas (y11) 42.03 +10.44 43.12 +10.87 39.55+9.97 39.41 £10.32 0.122
AKS (mg/dL) 89.18 +£15.28 89.22 +11.87 93.77 £10.22 95.86 +7.10 0.112
HbA1lc (%) 528 +£0.25 5.40 £0.30 5.51 +0.24b 5.54+0.27c 0.008
Aglik insulini (uIU/mL) 6.48 +5.26 12.26 £ 6.17a 12.55 + 6.82b 14.76 £ 10.61c 0.001
HOMA-IR 141 +1.12 2.75+1.53a 2.76 £ 1.59b 3.63 £2.93c 0.001
CRP (mg/L) 2.71 £1.63 6.99 +4.31a 7.74 + 4.15b 7.96 * 4.36¢ 0.001
Total kolesterol (mg/dL) 178.15 £ 36.79 193.80 + 46.97 186.34 + 39.69 179.23 + 41.60 0.115
TG (mg/dL) 104.18 + 55.69 125.31 £40.28a 129.65 + 48.52b 134.09 + 53.5¢ 0.015
HDL-K (mg/dL) 51.20 £ 5.61 43.35+11.17a 43.15+9.59b 42.78 +8.72¢ 0.001
LDL-K (mg/dL) 106.11 + 29.40 118.74 + 44.26 119.25 £ 33.15 119.46 + 37.00 0.082
Al -0.08 £0.015 0.022 + 0.025a 0.066 + 0.019b 0.071 £ 0.025¢ 0.008
AKS: aglik kan sekeri, HbAlc: hemoglobin A1C, CRP: C-reaktif protein, HDL-K: yiiksek dansiteli lipoprotein-kolesterol, LDL-K:
diisiik dansiteli lipoprotein-kolesterol, Al: aterojenik indeks, a: 1. grup kontrol grubu ile karsilagtirildiginda istatistiksel olarak anlaml
derecede farkls; b: 2. grup kontrol grubu ile kargilastirildiginda istatistiksel olarak anlamli derecede farkli; c: Grup 3 kontrol grubu ile
karsilagtirildiginda istatistiksel olarak anlamli farkli. Anlamli p degerleri kalin yazi tipiyle ifade edilmistir.
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Katilimcilarin okiiler bulgular1 Tablo 2de 6zetlenmis-
tir. RNFLT, GHTK, SMK veya RPKP degerleri agisindan
gruplar arasinda anlamli fark yoktu. Bununla birlikte, obez
hastalarda yiizeyel ve derin global VD’ler anlamli olarak
azaldi (sirastyla p = 0.003 ve p = 0.001). FAZ ol¢iimleri
obez hastalarda anlamli olarak daha yiiksekti (p=0.032).

Klinik 6zellikler ile OkT-A bulgular1 arasinda yapilan ko-
relasyon analizinde, SKP ve DKP’nin VD’leri yas, VKi,

HbAlc ve Al ile ters korelasyon gosterirken; FAZ sadece

VKI ile korele idi (Tablo 3).

Tablo 2. Calismaya katilan olgularin okiiler bulgular:

Kontrol grubu Grup 1 (VKI'(B;IS.l:)Pl ? 40kg/ Grup 3
(VKI:20-25 kg/m2) | (VKI: 30-35 kg/m2) T 8 (VKI 240 kg/m2) p degeri
(n=27) (n=27) m2) (n=29)
- B (n=27) B
RSLTK, ortalama (um) 115.29 £ 5.09 111.25+9.76 108.22 + 14.24 110.03 £9.23 0.73
GHTK, sup (um) 101.03 + 3.76 100.11 + 7.60 97.85 +8.78 99.27 +7.70 0.532
GHTK, inf (um) 103.96 + 5.77 101.55 £ 7.31 100.66 + 9.06 103.55 + 8.52 0.307
SMK (um) 260.40 + 14.00 260.63 +20.50 259.18 + 24.56 265.10 + 21.26 0.698
RPKP VD (%) 54.01 £3.23 54.37+ 4.02 53.44 £ 3.82 53.51 £2.97 0.834
FAZ (mm?2) 0.32 +£0.083 0.40 £0.13a 0.41 + 0.15b 0.41 £0.21c 0.032
YKP VD (%) 43.77 £ 1.80 40.48 + 4.40 39.37 + 5.50b 37.62 £ 5.88¢ 0.003
DKP VD (%) 38.03 + 3.56 32.33 +7.98a 32.69 + 7.48b 29.74 +7.96¢ 0.001

farkli. Anlamli p degerleri kalin yaz: tipiyle ifade edilmistir.

RSLTK: retina sinir lifi tabakas: kalinligi, GHTK: ganglion hiicre tabakasi kalinhig1, sup: superior, inf: inferior, SMK: santral macular
kalinlik, RPKP: radiyal peripapiller kapiller pleksus, FAZ: foveal avaskiiler zon, VD: vaskiiler dansite, YKP: yiizeyel kapiller pleksus, DKP:
derin kapiller pleksus. a: 1. grup kontrol grubu ile karsilagtirildiginda istatistiksel olarak anlamli derecede farkls; b: 2. grup kontrol grubu
ile kargilagtirildiginda istatistiksel olarak anlamli derecede farkli; c: Grup 3 kontrol grubu ile kargilastirildiginda istatistiksel olarak anlaml

Tablo 3. Klinik 6zellikler ile OKT-A bulgular1 arasinda yapilan korelasyon analizi

FAZ VD yiizeysel VD derin
r p r P r p
Yas (y11) 0.086 0.373 -0.190 0.045 -0.218 0.022
VKI 0.275 0.004 -0.354 0.001 -0.349 0.001
HbAlc 0.022 0.818 -0.190 0.046 -0.189 0.048
HOMA-IR 0.022 0.817 -0.044 0.649 -0.027 0.783
CRP 0.111 0.249 -0.129 0.180 -0.145 0.131
Al 0.113 0.157 -0.254 0.007 -0.213 0.026

dansite. Anlamli p degerleri kalin yaz1 tipiyle ifade edilmistir

VKI: Viicut kitle indeksi, HbAlc: hemoglobin A1C, CRP: C-reaktif protein, Al: aterojenik indeks, FAZ: foveal avaskiiler zon, VD: vaskiiler

291




Sakarya Tip Dergisi 2023;13(2):287-294
ICEL ve Ark., Obez Hastalarda OKT-A Bulgular1

TARTISMA
Bu ¢alismada obezitenin okiiler bulgulara etkisi aragtirildi
ve artmig VKI varliginda RNFLT, GHTK, SMK veya RPKP
VDde anlamli bir degisiklik tespit edilmedi. Bu bulgulara
ragmen, obez hastalarda retinanin hem yiizeyel hem de
derin tabaka VD’leri azalmisti. Bildigimiz kadariyla bu
calisma, obez hastalarda retinal vaskiiler degisikliklerin
aterojenik indeks ile iligkisini degerlendiren ilk ¢alismadir
ve yag, VKI, HbA1C ve/veya aterojenik indeks artist ile re-
tinanin ylizeysel ve derin VD’lerinde anlamli bir azalma

saptanmugtir.

OKTA cihazi son yillarda goriintiileme siiresinin kisa ol-
masl1 ve yan etkisinin olmamasi nedeniyle yaygin olarak
kullanilmaktadir. Nidek AngioScan yazilimini ile ilgili
normatif veriler literatiirde sinirhdir.® Farkli OKTA cihaz-
larinda farkli teknikler kullanildigindan 6l¢iilen degerleri
standardize etmek miimkiin olmasa da retina mikrovas-
kiiler yapisini oftalmoloji kliniklerinde elde edilen verilere

dayanarak degerlendirmenin belirgin yararlar1 vardir.”!

Obezite, mikrovaskiiler degisiklikler ve yeniden sekillen-
me i¢in iyi bilinen bir risk faktériidiir.”” Bu ¢alismada obez
hastalarda retinal mikrovaskiilatiirdeki okiiler degisiklik-
leri ve bu degisikliklerin metabolik parametrelerle iligkisi-
ni aragtirdik. VKI ile yiizeysel ve derin retinal VD’ler ara-
sinda ters bir korelasyon belirledik. Sonuglarimiza benzer
sekilde, bir meta-analizde Kochli ve ark. cocuklarda daha
yiiksek bir VKI'nin daha dar retinal arteriyolar ve daha
genis veniller caplarla iligkili oldugunu bildirmistir."* Bag-
ka bir meta-analizde, Boilot ve ark. ayrica, daha ytiksek
VKTP'nin daha dar retinal arteriolar ve daha genis veniiler

caplarla iliskili oldugunu bildirmistir.**

Sonuglarimiz, artan VKI’'nin AI'da énemli bir artisa ve re-
tinanin ylizeysel ve derin VD’lerinde 6nemli bir azalmaya
yol a¢tigini ortaya koydu. Ayrica, Al ve VD arasinda ters
ve anlaml bir korelasyon vardi. Bildigimiz kadariyla bu,
AT ile OCT-A bulgular1 arasindaki iligkiyi degerlendiren

literatiirdeki ilk caligmadir. Bulgularimiza benzer sekil-

de, Krasnicki ve ark. tip 2 diyabetli hastalarin okiiler kan
damarlarindaki akis bozukluklarinin, koroner arterlerin
aterojenik degisiklikleri ile iligkili oldugunu bildirmistir."®
Popiilasyona dayali bir kohort ¢aligmasinda, Shankar ve
ark. daha genis retinal veniil yapisinin obezite gelisme ris-
ki ile pozitif iligkili oldugunu saptamslar ve bu da erken
donemde mikrovaskiiler disfonksiyonda obezitenin rolii-
ni distindiirmistiir.’* Bununla birlikte, popiilasyon bazli
bir kohort ¢alismasinda, yas ve aglik plazma glukozunun
retinal mikrovaskiiler fonksiyonlar ile ters orantili oldugu,
ancak bu fonksiyonlarin 24 saatlik sistolik kan basinci, bel
cevresi ve total-HDL kolesterol orani ile iliskili olmadig1
bildirildi.”” Xiao ve ark. ayrica dislipidemili adolesanlarin
normolipidemic yagitlarina kiyasla 6nemli 6lgiide daha
dar retinal arteriyol ¢capina sahip olduklarini belirtmis an-
cak lipid alt sinif seviyeleri ile santral retinal veniil ekiva-

lanlari ile anlamli bir iliski saptamamuiglardir.'

Bu ¢alismada ayrica yas ile retinal vaskiilatiir arasinda ters
bir iliski bulduk. Son zamanlarda, plazma aterojenik in-
deksi, kardiyovaskiiler hastaliklar icin yeni bir prediktif
biyobelirte¢ olarak kabul edilmektedir ve dolayisiyla bu
caligmaya gore bu degerin retinanin vaskiiler degisiklik-
lerini gostermede de 6nemli bir rol oynayabilecegini dii-

stindik.>"

HbA1Cnin diyabetik olmayan hastalarda kardiyovas-
kiiler hastaliklar icin prognostik bir degere sahip oldugu
tanimlanmigtir.?**' Diyabetik olmayan hastalarda yapilan
bu calismada da obez hastalarda VKI artis: ile birlikte
HbA1C diizeylerinde anlamli arti§ saptadik. Bunun yanin-
da HbAlc ile retinanin ytizeyel ve derin VD’leri arasinda

ters korelasyon saptandi.

Bu calismada serum CRP diizeyleri ile OCT-A bulgular:
arasinda herhangi bir iligki bulunmadi. Onceki literatiirde,
CRP diizeylerinin kardiyovaskiiler risk degerlendirmesi
ile iligkisine dair geliskili veriler bulunmaktadir.?»* CRP
bir inflamasyon belirtisi olmasina ragmen baska bircok

faktorden etkilenebilir ve bu ¢aliymada obez hastalarin or-
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talama CRP seviyeleri kontrollere gére anlamli derecede
yiiksek olmasina ragmen CRP seviyeleri genel anlamda
hala diistiktii. Obez ve obez olmayan gruplar arasindaki
ortalama CRP diizeyleri arasindaki farkin genel anlamda
diisitk olmasi, herhangi bir kronik hastalig1 olan hastala-
rin ¢aligma dig1 birakilmasiyla iliskili olabilir. Sonug olarak
CRP diizeyleri ile OKT-A bulgular: arasinda herhangi bir
iligki saptanmamis olmasinin bu durum ile agiklanabilece-

¢i diistintilmstiir.

Bu calismayi kisitlayan ve belirtilmesi gereken durumlar
incelendiginde; ilk olarak, primer hipertansiyon dahil her-
hangi bir sistemik hastalig1 olan tiim hastalar1 diglamami-
za ragmen, hastalarin OKT-A olgiimlerini etkileyebilecek
parametreler olan sistolik ve diyastolik kan basinci deger-
lerini kaydetmedik. Ikincisi, gruplar arasinda cinsiyet ag1-
sindan anlaml fark bulunmazken, metabolik faktorlerin
farkli cinsiyetlerde farkli etkileri olabileceginden, kadin
ve erkeklerin ayr1 gruplarda degerlendirilmesi daha uygun
olabilirdi. Diger bir kisitlilik ise hastanemiz obezite mer-
kezinde bu VKI degerlerine sahip bireyler izlenmedigi igin
BKI 25.01 ile 29.99 arasinda olan fazla kilolu hastalarin ca-

ligmaya alinmamasidir.

SONUC
Son zamanlarda, non-invaziv yontemlerle arastirilabilen
retinal damar degisikliklerinin, kardiyovaskiiler risk si-
niflandirmas: i¢in hassas mikrovaskiler biyobelirtecler
oldugu gosterilmistir. Bu iliskiye dayanarak, bu vaskiiler
degisiklikleri olabildigince erken tedavi etmek ve kardiyo-
vaskiiler morbidite ve mortaliteyi erken evrelerde tahmin
etmek igin; artmis Al artmis BMI ve ileri yas gibi meta-
bolik risk faktorleri olan hastalarda retinal vaskiilatiiriin
degerlendirilmesi gerektigini diisiindiik. Ancak aterojenik
indeks ve VKI etkilerinin OKT-A &l¢iimleri kullanilarak
arastirildig1 bu ¢alismada elde edilen kesitsel verilerin bu
konu ile ilgili sinirl bilgi verdigi agiktir. Bu nedenle, gele-
cek ¢aligmalarda bu bulgular daha iyi aciklamak adina bir

takip ¢alismasi planlanmasi gerektigini diisiinmekteyiz.

Finansal Kaynak
Bu ¢alisma sirasinda, yapilan arastirma konusu ile ilgili
dogrudan baglantis1 bulunan herhangi bir ila¢ firmasin-
dan, tibbi alet, gere¢ ve malzeme saglayan ve/veya tireten
bir firma veya herhangi bir ticari firmadan, ¢aligmanin
degerlendirme siirecinde, ¢aligma ile ilgili verilecek karar1
olumsuz etkileyebilecek maddi ve/veya manevi herhangi

bir destek alinmamuistir.

Cikar Catismasi
Bu ¢alisma ile ilgili olarak yazarlarin ve/veya aile bireyleri-
nin ¢ikar ¢atigmasi potansiyeli olabilecek bilimsel ve tibbi
komite iiyeligi veya tiyeleri ile iliskisi, danismanlik, bilirki-
silik, herhangi bir firmada ¢alisma durumu, hissedarlik ve

benzer durumlar: yoktur.

Teblig
Bu ¢alisma sozIi bildiri olarak 2. Klinik Endokrinoloji ve
Diyabet Kongresinde 1-3 Ekim 2020 tarihinde online ola-

rak sunulmustur (Tiirkiye).
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Abstract

Introduction  Differentiating high-grade neuroendocrine carcinomas (HGNEC) is difficult. We aimed to assess the clinical features and survival outcomes of unclassified HGNEC
(uHGNEC) and to compare it with small-cell lung cancer (SCLC).

Materials ~ This was a retrospective and observational study of HGNEC patients. Kaplan-Meier method was used to estimate progression-free survival (PFS) and overall survival (OS).
and Methods  Cox-regression analyses were used to determine the risk factors independently associated with PFS and OS.

Results  One hundred twenty-one patients [uHGNEC (n = 35), SCLC (n = 86)] were analysed. The primary tumour was mostly right-sided, located in the centre of the lungs. The
IASLC stage at diagnosis was locally advanced in 43 (35.5%) patients and advanced in 78 (64.5%) patients. uHGNEC and SCLC groups shared similar clinical features. The
study population's median PFS and OS were 8.8 (95%Cl 7.29 - 10.30) and 10.9 (95%Cl 9.9 - 11.8) months, respectively. uHGNEC- and SCLC groups had a similar PFS
(9.4 vs 8.6 months, p = 0.99) and OS (12 vs 10.7 months, p = 0.51). The six-month, one- and two-year PFS and OS of the two groups were also similar. Among all patients,
a right-sided tumour (HR: 1.558, 95%Cl 1.044 — 2.325, p = 0.03) and advanced-stage disease (HR: 1.928, 95%Cl 1.292 - 2.877, p = 0.001) were prognostic factors for poor
OS. Cox-regression analysis indicated that histopathology did not have an impact on PFS and OS.

Conclusion  HGNEC patients who cannot be classified pathologically behave like SCLC.

Keywords  high-grade neuroendocrine carcinoma, pulmonary neuroendocrine carcinomas, small-cell lung cancer

0z

Ama¢  Bu ¢alismanin amac patolojik olarak tiplendirilemeyen yiiksek dereceli noroendokrin karsinomlarin (WYDNEK) klinik ozelliklerini ve sag kalim sonuglarin degerlendirmek ve
kiigiik hiicreli akciger kanseri (KHAK) ile karsilastirmaktir.

Yontem ve  Bu retrospektif ve gozlemsel ¢alismada YDNEK hastalarimin klinik ozellikleri degerlendirildi. Progresyonsuz sagkalim (PFS) ve genel sagkalim (OS) Kaplan-Meier yontemi
Geregler  kullamilarak hesaplands. PFS ve OS ile iliskili bagimsiz risk faktorlerini belirlemek igin Cox-regresyon analizleri yapilds.

Bulgular ~ Calismaya 121 hasta [uYDNEK (n=35), KHAK (n=86)] dahil edildi. Primer tiimér ¢ogunlukla sag tarafta ve santral yerlesimliydi. Tani anindaki evre 43 (%35,5) hastada lokal
ileri, 78 (%64,5) hastada ileri idi. uYDNEK ve KHAK gruplarmn klinik ozellikleri benzerdi. Calisma popiilasyonunun medyan PFS ve OS5i sirastyla 8,8 (%95 Cl 7,29 - 10,30)
ve 10,9 (%95 Cl 9,9 - 11,8) ay olarak hesaplandi. uYDNEK ve KHAK gruplart arasinda PFS (9.4 ve 8.6 ay, p = 0.99) ve OS (12 ve 10.7 ay, p = 0.51) istastistiksel olarak benzer
bulundu. 6-aylik, 1-yillik, 2-yillik PFS ve OS hesaplandy, iki grup arasinda istatistiksel fark bulunmadi. Cox regresyon analizinde primer tiimoriin sag tarafta yerlesimi (HR:
1.558, 95%Cl 1.044 - 2.325, p = 0.03) ve ileri evre hastalik (HR: 1.928, 95%Cl 1.292 - 2.877, p = 0.001) OS i¢in kétii prognostik faktor olarak bulundu. Cox regresyon analizinin
sonuglari, histopatolojik alt tiplerin PFS ve OS iizerinde bir etkisinin olmadigin gosterdi.

Sonu¢  Patolojik olarak siniflandirilamayan YDNEK hastalart KHAK hastalart ile benzer klinik ve sag kalim ozellikleri gostermektedir.

Anahtar
R yiiksek dereceli noroendokrin karsinoma, kiigiik hiicreli akciger kanseri, noroendokrin tiimérler
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INTRODUCTION

Pulmonary neuroendocrine carcinoma (pNEC) is a spe-
cial subtype of lung cancer with an incidence of approxi-
mately 15-20%.! The diagnostic criteria are clearly defined
based on morphology, occurrence and extent of necrosis,
and mitotic count. With the growing advances in immuno-
chemistry, its use in the diagnosis of pNEC is recommend-
ed according to the 2015 WHO Classification. pNEC was
grouped into one category including four major types in
this edition.? Subsequently, the recent edition of the WHO
Classification of lung tumours was released in 2021. The
principles, which emphasise using morphology, immu-
nohistochemistry, and molecular techniques, seem simi-
lar.* Accordingly, pNEC has a wide spectrum of tumours
from low-grade typical carcinoid tumours and intermedi-
ate-grade atypical carcinoid tumours, to high-grade neu-
roendocrine carcinomas (HGNEC), including small-cell
carcinoma (SCLC) and large-cell neuroendocrine carcino-
ma (LCNEC).* SCLC and LCNEC are present in 13-15%
and 3% of lung cancers, respectively.” The subtypes of
HGNEC have strong similarities with each other in terms
of poor histologic differentiation, aggressive behavior, and
poor prognosis.®® Furthermore, differentiating HGNEC
from its subgroups as SCLC and LCNEC is complex in nu-
merous cases and may not always be achievable due to sev-
eral pitfalls including sampling issues, fixation artefacts,
and the morphologic variability of tumour cells.*’ Patients
diagnosed with HGNEC but cannot be classified (unclassi-
fied HGNEC-uHGNEC) are followed up and treated with
the recommendations for SCLC in line with the guidelines.
However, it is still controversial to use the same strategy
of management since there have been few studies about
the disease course, treatment response or survival status of
patients with uHGNEC. Therefore, we aimed to assess the
clinical characteristics and survival outcomes of patients
with uHGNEC and compared them to those of patients
with SCLC in the current study.

MATERIAL and METHODS

Study population and design
Three hundred forty-four patients whose pathological
specimens were evaluated by a professional pulmonary pa-
thologist (ED.) in our centre between 2009 and 2021 were
analysed in this retrospective and observational study. All
pathologic specimens were evaluated for a series of im-
munohistochemically staining, including CD56, thyroid
transcription factor 1 (TTF-1), epithelial membrane anti-
gen (EMA), pankeratin, synaptophysin and Ki-67. Patients
with a Ki-67 proliferation index of >70% and immunobhis-
tochemistry positive results for neuroendocrine markers
were enrolled in the analysis. All patients were restaged ac-
cording to the 8th edition TNM staging system proposed
by the International Association for the Study of Lung
Cancer (IASLC)." Tumours involving the main carina or a
main segmental bronchus were evaluated as central, while

the other locations were evaluated as peripheral.'!

As shown in the study flow chart (Figure 1), patients were
excluded if they were under the age of 18, underwent an
operation for tumour resection, had another known can-
cer apart from HGNEC / SCLC (before, at the same time
or after diagnosis of HGNEC / SCLC), did not complete
their first-line anti-cancer treatment due to medical rea-
sons, self-refusal or death, received all or part of their
treatment at an outside centre, and loss of medical record/
follow-up data. Of note, patients who had an early-stage
disease were excluded from this study because of the small
number. Finally, 121 patients were included in the study
and grouped as patients with uHGNEC (uHGNEC group)
and patients with SCLC (SCLC group).

Data for each patient extracted from patients’ files and the
hospital’s medical record system included demograph-
ic and clinical characteristics (age, gender, comorbidity,
smoking habit), tumour data (histopathology, clinical
TNM stage, tumour size, lymph node involvement, me-
tastasis area), and primary tumour’s laterality (right /

left), location (central/peripheral). The primary survival

296




Sakarya Med ] 2023;13(2):295-304
SOYLER et al., Clinical Features and Survival Outcomes of Unclassified High-Grade Neuroendocrine Carcinoma of the Lung

outcomes were determined as median progression-free
survival (PFS) and median overall survival (OS). PFS was
calculated as time (months) from the first treatment to
disease progression or death. OS was calculated as time
(months) from the date of diagnosis of SCLC / uHGNEC
until the date of death from any cause or analysis time. The

cut-off date for follow-up was September 1, 2022.

Ankara Atatiirk Sanatorium Training and Research Hos-
pital Clinical Research Ethics Committee (Number: 2012-
KAEK-15/2559 Date: 23.08.2022) was approved this study.
Good Clinical Practice guidelines and assent specific to
our country were performed and the Declaration of Hel-
sinki and its subsequent revisions were followed. An in-
formed consent form was waived because this was a ret-

rospective study.

Statistical analysis
Categorical data were expressed as number of cases (%)
and compared using the chi-square test or Fisher’s Exact
test. The normality of the distribution of continuous varia-
bles was evaluated by the Kolmogorov-Smirnov test. Con-
tinuous data were given as mean + standard deviation (SD)
for normal distributions, and median (minimum-max-
imum value) for skewed distributions. Student’s t-test or
Mann-Whitney U test was used to compare groups de-
pending on normality. The reverse Kaplan-Meier method
was used to calculate the median follow-up duration. The
Kaplan-Meier method was used to estimate PFS and OS,
and the log-rank test was used to compare groups. Cox
regression analysis was performed to identify risk factors
independently associated with OS and PFS, and presented
with the hazard ratios (HRs) and 95% confidence inter-
val (95% CI). Variables associated with OS and PFS which
had a P- value lower than 0.1 in univariate analysis were
included in multivariate analysis. Statistical analyses were
carried out with IBM Corp. Released in 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY: IBM
Corp. A p-value of < 0.05 was considered statistically sig-

nificant.

RESULTS
The demographic and clinical features of
uHGNEC and SCLC groups
A total of 121 patients (106 males and 15 females, with a
mean age of 61.07 + 10.65) were enrolled in the study. The
primary tumour was mostly right-sided and located in the
central of the lungs. The most common tumour size was
> 7 cm (n =63, 52.1%) and almost all of the patients were
N (+) (n =116, 95.8%). The IASLC stage at diagnosis was
locally advanced in 43 (35.5%) patients and advanced in
78 (64.5%) patients. There were 35 (28.9%) patients in the
uHGNEC group and 86 (71.1%) patients in SCLC (SCLC
group). uHGNEC- and SCLC groups shared almost simi-
lar demographic and clinical features, and the covariates
related to tumour data showed no significant difference

between the two groups (Table 1).

Patients with UHGNEC and SCLC

|

Check for inclusion and exclusion criteria Exclusion criteria

Age<18(n=0)

* Early stage (n = 10)

* Underwent operation (n = 7)

* Incomplete the first line anti-cancer
treatment (due to exitus, low
performance status or self-refusal etc.)

(n=66)
+ Another known cancer apart from
HGNEC / SCLC (n = 10) |

v

-

UHGNEC

n=3) (n=36)
Figure 1. The flowchart of the study population
Abbreviations: SCLC, Small cell lung cancer; uHGNEC, Un-

classified high-grade neuroendocrine carcinoma
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Table 1. The clinical features of the entire study population and comparison of uHGNEC- and SCLC groups

Moy | oveasaeen) (seriin | PVALUR
AGE (YEAR + SD) 61.07 + 10.65 63.49 +9.4 60.09 + 11.02 0.11
AGE, N (%)
<65 76 (62.8) 19 (54.3) 57 (66.3) 0.21
265 45 (37.2) 16 (45.7) 29 (33.7)
SEX, N (%)
FEMALE 15 (12.4) 3(8.6) 12 (14) 0.55
MALE 106 (87.6) 32(91.4) 74 (86)
SMOKING HISTORY + (+) 94 (77.6) 27 (77.1) 68 (79) 0.24
COMORBIDITY (+), N (%) 66 (54.5) 22 (62.8) 46 (53.4) 0.14
LATERALITY #, N (%)
LEFT 56 (46.3) 19 (54.3) 37 (43) 0.26
RIGHT 65 (53.7) 16 (45.7) 49 (57)
LOCATION %, N (%)
PERIPHERAL 28 (23.1) 8(22.9) 20 (23.3) 0.96
CENTRAL 93 (76.9) 27 (77.1) 66 (76.7)
TUMOUR SIZE, N (%)
<3CM 7 (5.8) 4(11.4) 3(3.5)
3CM-<5CM 13 (10.7) 3(8.6) 10 (11.6) 0.14
5CM-<7CM 38 (31.4) 14 (40) 24 (27.9)
>7CM 63 (52.1) 14 (40) 49 (57)
NODAL STATUS, N (%)
NO 5(4.1) 3(8.6) 2(23)
N1 14 (11.6) 5(14.3) 9 (10.5) 0.94
N2 68 (56.2) 14 (40) 54 (62.8)
N3 34 (28.1) 13 (37.1) 21 (24.4)
M STATUS, N (%)
Mo 43 (35.5) 14 (40) 29 (33.7)
MIA 7 (5.8) 1(2.9) 6(7) 0.58
MIB 12 (9.9) 2(5.7) 10 (11.6)
MIC 59 (48.8) 18 (51.4) 41 (47.7)
IASLC STAGE, N (%)
LOCALLY-ADVANCED 43 (35.5) 14 (40) 29 (33.7) 0.51
ADVANCED 78 (64.5) 21 (60) 57 (66.3)

t current or former smokers,  Primary tumour, Abbreviations: uHGNEC, unclassified high-grade neuroendocrine carcinoma; SCLC,
small cell lung carcinoma; SD, Standard deviation; T, tumour size; N, lymph node; M, metastasis; IASLC, 8th edition TNM staging system
proposed by the International Association for the Study of Lung Cancer
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The comparison of OS and PFS between two groups
During a median follow-up of 41.6 (95% Cl: 36.41 - 46.79)
months, 97.5% of the entire study population (n = 118)
progressed and 94.2% of them (n = 114) died. The median
PFS was 7.40 (95% Cl 6.82 — 7.97) months. uHGNEC- and
SCLC groups had a similar PFS (7.30 vs 7.50 months, p =
0.94). The six-month, one-and two-year PES for the two
groups were also similar (Figure 2A). The median OS was
10.90 (95% C19.97 — 11.82) months. uHGNEC- and SCLC
groups had a similar median OS (12 vs 10.7 months, p =
0.51). The estimated OS rates for the uHGNEC group were
85.7% at 6 months, 45.7% at 12 months, and 20% at 24
months, while the estimated OS rates for the SCLC group
were 88.4%, 36% and 14 %, respectively. The six-month,
one- and two-year OS for the two groups were also similar

(Figure 2B).

Al — HeTooar B

Time (montne)

6:MONTHS 05 GMONTHS 1YEAR 2:-YEAR

UHGNEC 65.7% UHGNEC 85.7% 45.7% 20%

steL 709% steL 88.4% 36% 1%

palue 0s7 pvalue 0as 032 04

Figure 2: The progression-free survival (A) and overall sur-
vival (B) of uHGNEC and SCLC groups

The OS and PFS based on the IASCL stage between the two
groups were further evaluated using stratified analysis (Ta-
ble 2). No significant differences between the two groups
in both the locally-advanced (Figure 3A-3B) and advanced
subgroups (Figure 3C-3D) were found.

A c

vvvvvvvvv

Time (mortre)

T onthe)

Figure 3: The progression-free survival and overall survival
of uHGNEC and SCLC groups according to the IASCL stage
subgroups (A-B Locally-advanced stage) (C-D Advanced
stage)

Abbreviations: SCLC, Small cell lung cancer; uHGNEC, Un-

classified high-grade neuroendocrine carcinoma

The prognostic factors of PFS and OS
in the entire study population
Nodal status (N2 and N3 involvement) and stage (ad-
vanced) were significantly associated with PFS in the
univariate Cox regression analysis (Table 3). However, no
covariates reached statistical significance in the multivari-
ate analysis. Laterality, nodal status and stage were signifi-
cantly associated with OS in the univariate analysis (Table
3). These covariates in the univariate analysis were further
evaluated in the multivariate analysis. A right-sided tu-
mour (HR: 1.558, 95%Cl 1.044 - 2.325, p = 0.03) and an
advanced stage disease (HR: 1.928, 95%Cl 1.292 - 2.877, p

=0.001) were poor prognostic factors for OS.
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Table 2. The progression-free survival and overall survival of patients

Variables

Estimate survival (95% Cl)

MEANa

MEDIAN

P value

Progression-free survival

All population

9.62 (8.35-10.89)

7.40 (6.82 - 7.97)

All-uHGNEC (n = 35)

9.87 (7.55 - 12.18)

7.30 (6.87 - 7.72)

AIl-SCLC (n = 86)

9.52(8.00 - 11.05)

7.50 (6.68 — 8.31)

Locally-advanced (n = 43)

11.10 (8.74 — 13.45)

8.60 (6.41 - 10.78)

LA-uHGNEC (n = 14)

11.55 (7.23 - 15.86)

7.20 (5.97 - 8.42)

LA-SCLC (n=29)

10.88 (8.03 - 13.73)

8.80 (6.41 - 10.78)

Advanced (n =78)

8.80(7.33 -10.27)

6.90 (6.30 - 7.49)

A-uHGNEC (n = 21)

8.67 (6.18 - 11.16)

7.40 (5.67 - 9.12)

A-SCLC (n =57)

8.85(7.05 - 10.64)

6.80 (6.15 — 7.44)

Overall survival

All population (n = 121)

15.41 (13.06 - 17.76)

10.90 (9.97 - 11.82)

All-uHGNEC (n = 35)

15.57 (11.78 - 19.36)

12 (8.05 - 15.94)

All-SCLC (n = 86)

14.94 (12.30 - 17.58)

10.70 (9.86 — 11.53)

Locally-advanced (n = 43)

20.72 (15.98 - 25.46)

14.90 (10.84 - 18.96)

LA-uHGNEC (n = 14)

20.34 (14.81 - 25.88)

18.50 (12.29 - 24.70)

LA-SCLC (n=29)

20.28 (14.25 - 26.31)

13.20 (11.26 - 15.13)

0.7

Advanced (n =78)

12.62 (10.27 - 14.97)

9.90 (8.49 - 11.30)

A-uHGNEC (n =21)

12.21 (7.80 - 16.61)

8.30 (7.40- 9.19)

A-SCLC (n = 57)

12.41 (9.97 - 14.85)

10.10 (9.26 - 10.93)

a Estimation is limited to the largest survival time if it is censored.
Abbreviations: uHGNEC, unclassified high-grade neuroendocrine carcinoma; SCLC, small cell lung carcinoma; 8th edition TNM staging
system proposed by the International Association for the Study of Lung Cancer
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Table 3. The univariate Cox regression analysis of progression-free survival and overall survival

Progression-free survival Overall survival
Variables HR 95% Cl p value HR 95% Cl1 p value
Age
< 65 (Ref.) 1 1
0.568 - 1.207 0.32 0.674 - 1.455 0.96
265 0.828 0.990
Sex
Female (Ref.) 1 1
0.673 - 2.073 0.56 0.521 - 1.605 0.75
Male 1.181 0.914
Comorbidity
No (Ref.) 1 1
0.545 - 1.236 0.34 0.738 - 1.691 0.6
Yes 0.820 1.117
Smoking
No (Ref.) 1 1
0.577 - 2.285 0.69 0.652 - 3.050 0.38
Yes 1.148 1.410
Histopathology
SCLC (Ref.) 1 1
0.679 - 1.518 0.94 0.756 - 1.739 0.52
uHGNEC 1.015 1.146
Laterality
Left (Ref.) 1 1
0.839 - 1.751 0.3 1.135 - 2.479 0.009
Right 1.212 1.677
Location
Peripheral (Ref.) 1 1
0.556 - 1.336 0.5 0.610 - 1.494 0.95
Central 0.862 0.955
Tumour size
<5 cm (Ref.) 1 1
0.658 - 1.768 0.76 0.490 - 1.301 0.36
>5cm 1.078 0.798
N status
N 0-1 (Ref) 1 1
1.107 - 3.142 0.01 0.985 - 3.043 0.05
N2-3 1.865 1.731
Stage
Locally-advanced (Ref.) 1 1
0.950 - 2.034 0.09 1.340 - 2.966 0.001
Advanced 1.390 1.994
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DISCUSSION
uHGNEC and SCLC groups have similar clinical features,
and apparent differences do not exist between the two

groups regarding survival outcomes in this study.

SCLC and LCNEC arise predominantly in older males
with a smoking history.® The presence of comorbidities is
also common in both subtypes of HGNEC, possibly due
to a strong association with smoking. However, SCLC is
a mostly centrally located tumour whereas LCNEC tends
to locate at the periphery lungs.! In our study, the SCLC
groups’ clinical features are consistent with data from the
literature, and the uHGNEC group shares similar clini-
cal features with the SCLC group. The majority of SCLC
patients with limited-stage cancer and nearly all patients
with the metastatic disease eventually develop tumour
progression, even if they respond to initial therapy.'> Me-
dian PFS was 6.3 months, with an estimated PFS rate of
53.8% at 6 months, 15.6% at 12 months, and 5.8% at 24
months in a previous study."* In our study, the estimat-
ed PFS rate for the SCLC group at 6 months was slightly
higher than those reported in the previous study, while
one- and two-year PFS were similar. The uHGNEC group
tended to have longer PFS as compared to the SCLC group,
though there was no significant difference. On the other
hand, previous studies evaluating metastatic LCNEC
treatment have reported that median PFS varies from 4.4
months to 6.2 months. The uHGNEC group had a longer
PFES than reported in these studies.® Poorer PFS of SCLC is
associated with several factors including male sex, increas-
ing age, smoking history and having worse performance
status.”® In our study, these covariates as well as histolog-
ical subtype were not found to be significantly associated
with PFS.

SCLC is a poorly differentiated tumour and has a high
mortality rate in comparison to other solid tumours.™
Since the five-year survival rate was increasing, the OS
was only 7 months according to the US SEER registry data
analysis for the 1983-2012 period. The prognosis of LC-

NEC is also poor, with a median OS of 8-12 months.* In
our study, the OS of the SCLC group was 10.7 months. uH-
CNEC group had a similar median OS (12 months) than
those reported in the SCLC group and patients with LC-
NEC reported in the literature. Furthermore, the previous
study with SCLC patients has reported a median OS of 9.5
months, with an estimated OS rate of 70.3% at 6 months,
38.9% at 12 months, and 14.8% at 24 months after diagno-
sis. The estimated OS rates the for SCLC- and uHGNEC
groups at 6 months were higher than the previous study,
while one- and two-year OS were similar.”® The fact that
all patients finished at least the first-line therapy may have
allowed for the detection of slightly longer survival rates at
6 months in our study. To date, several negative prognostic
factors for SCLC and LCNEC have also been identified.”"
Male sex, increasing age, having worse performance status,
presence of comorbidities, having extensive stage disease
and receipt of no chemotherapy are independently asso-
ciated with poorer survival in SCLC.'*!” Older age and
mixed histology are significantly associated with prognosis
in LCNEC.” Right-sided tumour and advanced stage were
poor prognostic factors for OS, while histology was not as-

sociated with OS in our study.

So far, few studies are comparing the characteristics and
prognosis of HGNEC subtypes. Some studies have sug-
gested that genetic, genomic, phenotypic, and survival
outcome similarities exist between LCNEC and SCLC,
making it reasonable to be categorized them into a single
group as HGNEC.”*” On the other hand, some studies
have found that patients with LCNEC have different char-
acteristics and better prognoses, emphasizing the need
for a detailed classification for HGNECs."* In our study,
there were no apparent differences between the uHGNEC
and SCLC groups in terms of clinical characteristics and
survival outcomes. It may be related to the fact that the
majority of them are actually SCLC. Another possible ex-
planation for this is that LCNEC and SCLC are two faces
of the same entity, which is HGNEC.
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There are several potential limitations. First, our study had
a retrospective design from a single hospital with a slightly
low number of patients, which may limit an interpretation
of the results due to the unrecognized bias. Second, there
was no information about the baseline performance sta-
tus of the patients as the study was retrospective. Third,
this study was performed on patients who had locally ad-
vanced and advanced due to a small number of patients

with early stage.

CONCLUSION
Patients with uHGNEC show similarities regarding clin-
ical features and survival outcomes to SCLC in the cur-
rent study. Our findings suggest that HGNEC patients
who cannot be classified pathologically behave like SCLC.
Nonetheless, prospective studies may provide considera-

ble insight to clarify the current topic.
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Abstract
Introduction  The purpose of this study is to compare the advantages and disadvantages of various surgical techniques in the treatment of distal humerus complex fractures.
Materials ~ Seventy-one patients with distal humerus diaphysis fractures who were treated between 2015 and 2020 were retrospectively investigated. The patients were treated with
and Methods  the posterior approach of open reduction and plate-screw osteosynthesis (Group A), plated with the minimal invasive technique (Group B), operated using the lateral
approach (Group C) and treated with an external fixator (Group D). Age, gender, mechanism of fracture, fracture type and AO class, applied surgical method, additional
injuries, duration of operation, amount of bleeding, amount of fluoroscopy used, length of hospital stay, radiological angular values, union time, complications, and clinical
examination findings of the patients were examined retrospectively and the differences between the mentioned surgical methods were investigated.
Results  Blood loss was significantly less in Groups C and D (p <0.001). The use of fluoroscopy was less in Group A. The length of stay in Group B was significantly shorter than
for Group D (p <0.001). Union time was significantly longer for Groups B and D compared to Groups A and C (p <0.05). Shoulder abduction strength loss was higher in
Group D (p <0.001).
Conclusion  The fixation with the hybrid external fixator in cases in the distal area that makes plaque placement difficult and especially in multi-part humeral diaphysis fractures is a
method that gives good functional results as well as other methods that can be used.
Keywords ~ Humerus fracture; Diaphysis; minimally invasive; external fixation;
0z
Amag  Calismanin amaci distal humerus kompleks kirklarmda uygul s farkli cerrahi tekniklerin avantaj ve d jlarinin kargilagtiril) d
Yontem ve  2015-2020 yillar: arasinda distal humerus diafiz kirigr tanis: alarak cerrahi tedavi planlanan hastalardan posterior yaklasim kullamlarak agik rediiksiyon ile plak-vida osteo-
Geregler  sentezi(Grup A), minimal invaziv teknikle plaklama(Grup B), Lateral yaklasim kullanilarak plak,vida i(Grup C) ve eksternal fiksator ile tespit(Grup D) yapilan 71
humerus kirigr calismaya dahil edildi. Hastalar yas, cinsiyet, kirigin olus mekanizmast, kirigin sekli ve AO sinifi, uygulanan cerrahi yontem, ek yaralanmalar, ameliyat siiresi,
kanama miktari, kullamlan floroskopi miktari, hastanede kalis siireleri, radyolojik agisal degerler, kaynama zamani, komplikasyonlar, muayene bulgular: retrospektif olarak
incelenerek belirtilen cerrahi yontemler arast farkhliklar arastirildr.
Bulgular  Kan kaybt miktar: Grup B ve D’ de istatistiksel olarak anlamli derecede az bulundu (p<0.001). Floroskopi kullanimi; Grup Ada daha az bulundu. Hastanede kalis siiresi Grup
Bde Grup DYye gore kisa bulundu (p<0.001). B ve D grubunda kaynama siiresi A ve C grubuna gore anlamlr sekilde uzun bulundu (p<0.05). Omuz abdiiksiyon kuvveti ol¢ii-
miinde grup D’ de grup A ve BYye gire anlamli kayip vardi(p <0.001).
Sonu¢  Hibrid eksternal fiksator ile tespit yonteminin plak yerlesimini zorlastiracak kadar distal bolgede bulunan, yumusak doku problemi olan, ozellikle ¢ok parcalt humerus diafiz
kiriklarinda kullanimi diger yontemlerle benzer sekilde iyi fonsiyonel sonuglar vermesi agisindan uygun bir cerrahi secenektir.
Anahtar L L .
Kelimeler humerus kirigi; diyafiz; minimal invaziv; eksternal fiksasyon
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INTRODUCTION

Humeral shaft fractures are a common orthopedic injury
and constitute 1-3% of all fractures. Approximately 10%
of humeral body fractures occur as distal third fractures.'?
This fracture is commonly associated with sports injuries
and high-energy trauma in younger individuals, however,
it may occur in older individuals after falls."** These frac-
tures can result in significant complications with regard to
functionality, particularly in patients with fractures close
to the elbow joint. Fracture-induced permanent deformi-
ties in this area may cause functional loss in the elbow joint
and in the hand.*

Although humeral shaft fractures can be treated using
conservative methods, surgical treatment is required in
some patients, including in those with open fractures, in
patients with an improper post-reduction fracture align-
ment, in patients with vascular and/or nerve injuries, and

in patients with segmental fractures.

Surgical treatment includes plate-screw osteosynthesis, in-

tramedullary nailing, and external fixation.®

Surgical treatment enables early return to work for pa-
tients and minimizes the loss of the work force. It is also a
cost-effective option for treatment. Surgical treatment has

therefore been preferred in recent years.

Although many studies in the current literature have de-
scribed humerus distal diaphyseal fractures, the exact in-
dications for surgical treatment of these fractures remain
unclear.6 The purpose of this study is to compare the ad-
vantages and disadvantages of various surgical techniques

in the treatment of distal humerus fractures.

MATERIALS and METHODS
Between 2015 and 2020, 71 patients with complex distal
humerus fractures treated surgically over the five years
with a minimum six-month follow-up were included in the

study. Patients were categorized into the following groups:

those operated on using a posterior approach comprising
open reduction and plate-screw osteosynthesis (Group A),
those who underwent minimally invasive plating (Group
B), those who underwent an operation using a lateral ap-
proach (Group C), and those who underwent external fix-

ator placement (Group D).

Exclusion criteria were as follows: (a) fractures that ex-
tended to the shoulder and elbow joint, (b) fractures of
the proximal humeral diaphysis, (c) fractures treated using
conservative management, and (d) unavailability of com-

plete medical records.

The following patient data were documented from hos-
pital records to compare the surgical methods used: age,
sex, fracture mechanism, type and AO classification of the
fracture, surgical method, surgical time, intraoperative
blood loss, amount of fluoroscopy used, length of hospi-
talization, postoperative radiologically documented angu-
lation, fracture healing time, complications, and postoper-

ative clinical evaluation findings.

Clinical and radiological evaluation
Angulation on anteroposterior and lateral radiographs and
healing time were evaluated postoperatively. Varus angu-
lation was considered negative (-) and valgus angulation
was considered positive (+) on the anteroposterior radi-
ographs. Flexion angulation was considered positive (+)
and extension angulation was considered negative (-) on

the lateral radiographs.

Fracture healing was defined as the absence of pain along
the fracture line on clinical examination with a strong and
continuous callus bridge in at least three cortices on the

anteroposterior and lateral radiographs.”

Clinical evaluation included measurements of the range of
motion at the elbow joint using a goniometer and of the
strength of elbow flexion and extension, as well as of the

strength of shoulder abduction (expressed in N) using a
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digital hand dynamometer (Figure 1). These values were
compared with those of the unaffected side, and the rate
of loss relative to the unaffected side was calculated. The
strength:loss ratio of the other side based on the measured
maximum strength was calculated for the patients who

underwent surgery for bilateral fractures.

Figure 1: Incision and retraction made to protect the ulnar

nerve

The Quick Disabilities of the Arm, Shoulder and Hand
Questionnaire (QuickDASH) scale and the Mayo elbow
performance index (MEPI) score were used for functional

evaluation.

Statistical analysis

Descriptive analyses were performed to obtain informa-
tion on the general characteristics of the study population.
The Kolmogorov-Smirnov test was used to test the nor-
mality of the variables. One-way analysis of variance (One-
way ANOVA) and the Kruskal-Wallis analysis of variance
were used to compare the total scores of the continuous
variables among the four groups. The Mann-Whitney U
test with the Bonferroni adjustment was used for multiple
comparisons. Normally distributed continuous data were
expressed as meantstandard deviation and non-normal-
ly distributed continuous variables were represented by
the median and interquartile range (Q1-Q3). Categori-
cal variables were compared using the chi-square test and
were presented as counts and percentages. A p value <0.05
was considered statistically significant. All analyses were
performed using the SPSS Statistics version 23.0 software
program (IBM SPSS Statistics for Windows, Armonk, NY:
IBM Corp.)

Ethics committee approval
This study was approved by the Ethics Committee of
the Sakarya University Medical Faculty (14/11/2017 -
71522473/050.01.04/218)

RESULTS
Of the 71 patients included in the study, 29 (41%) were
females and 42 (59%) were males. The patients’ mean age
was 35.3 (16-89) years. The right humerus was involved in
38 (54%) patients and the left humerus was involved in 33
(46%) patients, while the dominant side was involved in
42 (59%) patients.

The fracture mechanisms were as follows: traffic accidents
in 32 (45%) patients, simple falls in 32 (45%) patients, fall-
ing from a height in five (7%) patients, and gunshot inju-

ries in two (3%) patients.

The distribution of the fractures based on the AO classi-
fication was as follows: 1-2-A1 in two patients, 1-2-A2 in
three patients, 1-2-B1 in 29 patients, 1-2-B2 in 19 patients,
1-2-B3 in 10 patients, 1-2-C1 in three patients, and 1-2-C3

in five patients.

The posterior approach was used in 20 patients (Group
A), the anterior minimally invasive approach (MIPO) was
used in 15 patients (Group B), the lateral approach was
used in 17 patients (Group C), and hybrid external fixator

placement was used in 19 patients.

The mean time between the commencement and com-
pletion of surgery was 77.4 minutes. The mean surgical
time was 65 (60-70) minutes in the minimally invasive
approach (MIPO), 75 (70-85) minutes in the lateral ap-
proach, 77.5 (70-87.5) minutes in the posterior approach,
and 70 (70-90) minutes in the hybrid external fixator
group. The shortest and longest surgical times were 30
minutes and 180 minutes in the MIPO and the posterior
approach groups, respectively. No statistically significant

intergroup difference was observed in surgical time (p
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Table 1. Results of the comparisons among the four groups for patient characteristics

Group A Group B Group C Group D p
(n=20) (n=15) (n=17) (n=19)
Age 32.15+£8.2 42.87+22.1 33.47+13.48 34.68+10.18 0.131
Gender, male 12 (60) 9 (60) 11 (64.7) 10 (52.6) 0.905
Side, right 12 (60) 7 (46.7) 9(52.9) 10 (52.6) 0.890
Surgery length (min) 77.5 [70-87.5] 65 [60-70] 75 [70-85] 70 [70-90] 0.079
Loss of blood (ml) 200 [150-200] 50 [50-80] 180 [150-200] 50 [35-50] <0.001*
Flouroscopy usage (Sec) 9.5 [7-17] 36 [25-60] 24 [24-36] 70 [60-78] <0.001°
Fracture healing time (day) 52 [42-60] 72 [65-80] 56 [48-60] 100 [90-120] <0.001*
Elbow range of motion 135 [130-135] 135 [130-135] 135 [130-135] 130 [130-135] 0.296
Loss of flexion strength % 0 [0-0] 12.5 [0-16.6] 0 [0-10] 10 [0-15] 0.002 ¢
Loss of extension strength % 0 [0-14] 0 [0-12.5] 10 [0-12.5] 12.5 [0-25] 0.054
Loss of shoulder abduction strength % 0 [0-0] 0 [0-0] 0 [0-20] 15 [0-20] <0.001¢
Angulation, anteroposterior 0[0-0] -4 [-6-0] -2 [-5-0] -4 [-6-0] <0.001 ©
Angulation, lateral 0 [-4.5-0] -2 [-5-0] 0[-3-2] 8 [4-12] <0.001 ¢
MEPI 100 [90-100] 85 [85-100] 90 [85-100] 90 [90-100] 0.164
QuickDASH 2.3 [0-5.65] 2.3 [0-9.1] 4.5[0-11.4] 4.5 [2.3-6.8] 0.284
Hospitalization 7 [4.5-8] 5[3-6] 7 [6-8] 9 [7-10] 0.001 ¢
Postoperative Complications 0(0) 1(6.7) 2 (14.3) 0 (0) 0.598

*: Pairwise comparison results were shown in Table 2.

Data were shown as meantstandard deviation, median [IQR] and n (%).

=0.079) (Table 1).

The mean intraoperative blood loss was 121.6 (30-300)
mL. The mean intraoperative blood loss was 50 (50-80)
mL in the MIPO, 180 (150-200) mL in the lateral ap-
proach, 200 (150-200) mL in the posterior approach, and
50 (35-50) mL in the hybrid external fixator group. A sta-
tistically significant intergroup difference was observed in
the volume of intraoperative blood loss and a significant

difference was observed between the MIPO and the lateral

and posterior approaches (p <0.001). A significant differ-
ence was also observed between the hybrid external fixator
and the lateral and posterior approaches (p <0.001) (Tables
1 and 2).

The mean duration of fluoroscopy was 39 seconds. Fluor-
oscopy was not performed in all patients, however, the
longest duration of fluoroscopy was 84 seconds. The fluor-
oscopy time across the study groups was as follows: 36
(25-60) seconds in the MIPO group, 24 (24-36) seconds

Table 2. Pairwise comparison results

Pairs a b c d e f g
Group B - Group C p<0.05 NS NS NS NS NS NS
Group B - Group A p<0.05 p<0.05 p<0.05 NS p<0.05 NS NS
Group B - Group D NS NS NS p<0.05 NS p<0.05 p<0.05
Group C - Group A NS NS NS NS p<0.05 NS NS
Group C - Group D p<0.05 p<0.05 NS NS NS p<0.05 NS
Group A - Group D p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 NS
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in the lateral approach group, 9.5 (7-17) seconds in the
posterior approach group, and 70 (60-78) seconds in the
hybrid external fixator group. A significant difference was
observed between the posterior approach and the MIPO
and external fixator groups (p <0.001) and between the
lateral approach and external fixator groups (p <0.001).
(Tables 1 2).

The mean length of hospitalization was 6.7 (3-10) days.
The length of hospitalization was significantly shorter in
the MIPO group than in the hybrid external fixator group
(p <0.001) (Tables 1 and 2).

The mean time until fracture healing was 72.7 (36-120)
days during postoperative follow-ups. The healing time
was 72 (65-80) days in the MIPO group, 56 (48-60) days
in the lateral approach group, 52 (42-60) days in the poste-
rior approach group, and 100 (90-120) days in the hybrid
external fixator group. The healing time was significant-
ly longer in the hybrid external fixator and MIPO groups
than in the posterior and lateral approach groups (p <0.05)
(Tables 1 and 2).

The mean elbow joint range of motion measured during
the follow-ups after fracture healing was 132.5° (125-
135°). No statistically significant intergroup difference was
observed (p =0.296) (Table 1). Angulations observed on
the anteroposterior radiographs were higher in the MIPO,
lateral approach, and hybrid external fixator groups than
in the posterior approach group (p <0.001). Lateral angu-
lation was significantly higher in the external fixator group

than in the other groups (p <0.001) (Tables 1 and 2).

Elbow flexion strength loss was 12.5% (0-16.6) in the
MIPO group, 0% (0-10) in the lateral approach group, 0%
(0-0) in the posterior approach group, and 10% (0-15) in
the hybrid external fixator group. Loss of flexion strength
was greater in the MIPO and external fixation groups (p
=0.002). No significant intergroup difference was observed

in extension strength loss (p =0.054). Significant loss of

shoulder abduction strength was observed in the external
fixator group compared with the posterior approach and
MIPO groups (p <0.001) (Tables 1 and 2). The mean MEPI
was 92.9 (80-100), and the mean QuickDASH score was
4.5 (0-13.6). No intergroup difference was observed in the

functional scores.

Five patients with preoperative radial symptoms showed
symptom resolution within six months postoperatively.
None of the patients developed iatrogenic injury. Nonun-
ion and implant failure occurred in one and two patients,
respectively. No significant intergroup differences were

observed in complications.

DISCUSSION
Although many studies have described humerus distal di-
aphyseal fractures, the exact indications for surgical treat-
ment of these fractures remain unclear.® The purpose of
this study is to compare the advantages and disadvantages
of various surgical techniques in the treatment of distal

humerus fractures.

This study showed that the surgical time was longer in
both groups that underwent open reduction and plate-
screw osteosynthesis. In a study performed by Esmailiejah
et al., the authors compared 33 patients with humeral
fractures treated with plate-screw osteosynthesis togeth-
er with open reduction and 32 patients who underwent
MIPO and observed that the surgical time was shorter in
the MIPO group, although this difference was statistical-
ly insignificant.’ Catagni et al. reported a mean surgical
time of 30 minutes in a study that investigated 84 patients
who underwent external fixation for humeral diaphyseal
fractures.'* Surgical time is an important variable that is
known to affect the outcomes of all operations.® Longer
surgical time is associated with a higher complication
rate.8 In the present study, the surgical time was longer
in both groups that underwent open reduction and plate-
screw osteosynthesis, which is consistent with findings of

previously reported studies. Although the surgical time
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was shorter in patients who underwent the minimally in-
vasive and hybrid external fixator procedures, intergroup
comparison showed no statistically significant differences .
In the present study, blood loss was lesser in the groups in
which minimally invasive and hybrid external fixator tech-
niques were used than in the other groups. This difference
was statistically significant . Blood loss accompanying long
bone fractures may weaken an individual’s immunity and
predispose patients to infection and sepsis. Reportedly,
the average total blood loss in patients with humeral shaft
fractures was approximately 500 mL." Current studies in
the literature have reported that minimally invasive meth-
ods are associated with a low volume of blood loss.!>!>!415
Fluoroscopic guidance, particularly for minimally invasive
procedures, is widely being used in orthopedic surgery. Re-
portedly, radiation exposure is significantly higher during
minimally invasive surgical procedures than during open
surgery.''”!8 In the present study, the duration of fluoros-
copy was significantly longer in the external fixator group
than in the open surgery group. A statistically significant
increase was observed in the MIPO group compared with

the lateral approach group.

In the present study, the healing time was longer in the
hybrid external fixator and MIPO groups than in the other
groups, in contrast to the findings reported in the current
literature, and this difference was statistically significant.
In this study, no statistically significant difference was
observed in the healing time between the posterior and
lateral approach groups, which concurs with the results
of previous reports in the literature.”’>? A retrospective
study that compared conventional open reduction and
plate-screw osteosynthesis with the MIPO technique for
middle and distal humeral shaft fractures reported that the
MIPO technique was associated with more rapid healing.'®
In another study by Esmailiejah et al., the healing time was
shorter in patients who were treated using the MIPO tech-
nique compared with those who underwent open reduc-
tion and plating, however, the difference was statistically

nonsignificant.’ Yin et al. reported no significant difference

in healing time in a study that compared the lateral and
posterior approaches for the management of distal humer-
al diaphyseal fractures.”” Scaglione et al. reported a mean
healing time of 12 weeks (83.2 days) among 85 patients
who underwent external fixator placement as the defini-
tive treatment for humeral diaphyseal fractures.” Healing
time is an important factor associated with functional res-
toration in patients, with treatment costs, and with the loss
of work power. The longer healing time observed in the
hybrid external fixator group is attributable to the fact that
patients who underwent external fixation were exposed to
significant high-energy trauma, and external fixation was
performed for comminuted fractures with a short distal
fracture fragment. The delay in the MIPO group is attrib-

utable to the application of the relative fixation.

Shoulder and elbow range of motion may be adversely af-
fected by the surgical technique used for treatment of hu-
meral fractures. Studies in the literature have not reported
a significant difference between the minimally invasive
and open reduction plating techniques.'®*' In the present
study, upon treatment completion, no statistically signifi-
cant difference was observed, which is consistent with the

findings of previous studies.

The acceptable parameters to avoid functional and cos-
metic issues in cases of humeral diaphyseal fractures in-
clude the following: 3 cm shortness, 20° anterior-posterior
angulation, and 30° varus angulation.?? Esmailiejah et al.
compared patients who underwent MIPO and those who
underwent open surgery and observed that the MIPO
group included a greater number of patients with >5° of
varus deformity, however, the difference was statistical-
ly nonsignificant.’ Studies have reported that among the
various techniques used for the management of complex
humeral diaphyseal fractures, the plate-screw osteosynthe-
sis method is associated with superior results radiological-
ly.» A limited number of reports have discussed the use
of external fixators for humeral diaphyseal fractures. In

a study by Aynaci et al., in which an external fixator was
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used to treat humeral diaphyseal fractures, the authors did
not observe malunion in any patient.** However, a statisti-
cally significant intergroup difference was observed in the
angulation measured on the anteroposterior radiographs.
Statistical analysis showed lesser angulation in the poste-
rior approach than in the other groups . Varus and valgus
angulation measured in all groups were within acceptable
limits and were not associated with cosmetic issues in any
patient.”> Lateral angulation was significantly higher in
the hybrid external fixator group than in all other groups
in the present study. The greater sagittal plan angulation
in the hybrid external fixator group is attributable to the
closed surgical method used and to the inability to per-

form open anatomical reduction.

Postoperative evaluation of extremity function is based on
measurements of functional scores and range of motion
to perform intergroup comparisons.”’® Muscle strength
is measured using special devices and dynamometers to
assess isokinetic muscle strength.”*** Broadbent et al.
measured elbow flexion and extension strength in 110
patients with humeral fractures and observed that flexion
strength loss was lesser in the non-surgical group than in
the surgical group and it was greater in those with delayed
union. Notably, patients with delayed union also showed
greater extension strength loss.” In the present study, us-
ing a simple hand dynamometer, elbow flexion, extension
strength, and shoulder abduction strength were measured
in both extremities after complete fracture healing. Loss
of strength, if any, was calculated as a percentage relative
to the unaffected side. Flexion strength loss was greater in
the MIPO and hybrid external fixator groups than in the

posterior approach group.

No statistically significant intergroup difference was ob-
served in the percentage of extension strength loss . Fol-
lowing paired comparison, significant shoulder abduction
strength loss was observed in the external fixator group
compared with the posterior approach and MIPO groups .

In the view of the authors, the greater loss of abduction

strength in the hybrid external fixator group than in the
other groups is attributable to the fact that the Schanz
screws driven proximal to the fracture line were located
close to the deltoid muscle, these patients presented with
complex types of fractures, and this method was selected
owing to difficult reduction in these patients. Additional-
ly, the hybrid external fixator system placement results in
pain and restricted shoulder movements during fixation;
therefore, patients may avoid shoulder movements, which
may contribute to the significant loss of shoulder abduc-

tion strength.

The MEPI used to evaluate elbow joint function is fre-
quently described in current literature. No intergroup
difference was observed in the MEPI scores across several
previously reported studies.”'®* In a study performed by
Yin et al, no intergroup difference was observed in the
MEPI scores between the posterior and lateral approach-
es.28 In the present study, no significant intergroup differ-

ence was observed in the MEPI scores.

The DASH score is commonly used for the intergroup
comparison of shoulder, elbow, and hand functions. Some
studies reported no significant difference in the DASH
scores of different methods used for humeral diaphyseal
fractures with regard to functionality.’” In the present
study, no significant intergroup difference was observed in
the DASH scores.

A retrospective study that compared the MIPO technique
with conventional open reduction and plate-screw oste-
osynthesis for middle and distal humeral shaft fractures
reported a lower rate of iatrogenic radial nerve injury
(0-31.3%) in the MIPO group.”® A study that compared
the lateral and posterior approaches showed a statistically
significant lower rate of complications associated with the

lateral approach.”

Scaglione et al. reported delayed healing and refracture in

one patient each in a study that investigated 85 patients
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with humeral diaphyseal fractures treated with an external
fixator.” In the present study, no significant intergroup dif-

ference was observed in the complication rates.

CONCLUSION
The functional results of different surgical techniques ap-
plied in similar fracture types were similar. The selection
and application of a suitable treatment for an existing frac-
ture can lead to better functional results regardless of the
surgical method used. Fixation with the hybrid external
fixator in cases where the distal area makes plate place-
ment difficult, particularly in multipart humeral diaphy-
seal fractures, provides good functional results as along
with the other methods that can be used. All known meth-
ods yielded similar functional results. Thus, the surgical
method selected will primarily be based on the surgeon’s

preference.

Conlflict of Interest
None of the authors received any outside funding or grants
in support of their research or for the preparation of this
work. Neither they nor any member of their immediate
families received payments, other benefits, a commitment
or an agreement to provide such benefits from a commer-

cial entity.

Source of funding

None

Declaration of Contribution
AC Uyar, Writer of the manuscript. Corresponding author.
A Kochai, Co-writer of the manuscript.
M Uysal, Reviewer of the manuscript.
A Akar, Data collection.
U Ozdemir, Manuscript editing.

312




Sakarya Med J 2023;13(2):305-313
UYSAL et al., Is There an Ideal Surgical Treatment for Adult Complex Distal Humerus Fractures?

References

1. Ward EE, Savoie FH, Hughes JL. Fractures of the diaphyseal humerus. In: Skeletal trauma:

fractures, dislocation, ligamentous injuries. Vol.2.Saunders, Philadelphia 1998: 1523-47.

Tytherleigh-Strong G, Walls N, McQueen MM. The epidemiology of humeral shaft fractures.

] Bone Joint Surg [Br] 1998; 80: 249-53.

. Robinson CM, Hill RMF, Jacobs N, Dall G, Court-Brown CM. Adult distal humeral metap-
hyseal fractures: epidemiology and results of treatment. ] Orthop Trauma 2003; 7 (1): 38-47.

. Sarmiento A, Zagorski JB, Zych GA, Latta LL, Capps CA. Functional bracing for the treat-
ment of fractures of the humeral diaphysis. ] Bone Joint Surg Am, 2000.82 (4): p. 478-86.

. Fears RL, GG, Seligson D, Diagnosis and treatment of complications: fractures of the diap-
hysel humerus. 1998. p. 567-568.

. Gregory P. Fractures of the shaft of the humerus. In: Rockwood and Green's fractures in

adults 5th Ed. Vol.1. Lippincott, Williams & Wilkins, Philadelphia. 2001. p. 974-994.

The callus fracture sign: a radiological predictor of progression to hypertrophic non-union in

N

w

N

«

=N

N

diaphyseal tibial fractures. Strategies in Trauma and Limb Reconstruction. November 2015.

=3

. Scott CF Jr. Length of operation and morbidity: is there a relationships?Plast Reconstr Surg.
1982 Jun; 69 (6): 1017-21.

. Esmailiejah AA; Abbasian MR; Safdari F; Ashoori K. Treatment of Humeral Shaft Fractu-
res: Minimally Invasive Plate Osteosynthesis Versus Open Reduction and Internal Fixation.
Trauma Mon. 2015 August; 20 (3): e26271.

. Catagni MA, Lovisetti L, Guerreschi E Camagni M, Albisetti W, Compagnoni P, Combi
A. The external fixation in the treatment of humeral diaphyseal fractures: Outcomes of 84
cases. Injury. 2010 Nov; 41 (11): 1107-11

. Julian M. Barker, Simon J. Mills, Simon L. Maguire, Abdul Ghaaliq Lalkhen, Brendan A.
McGrath, Hamish Thomson. The Clinical Anaesthesia Viva Book.Cambridge University
Press.2009Cambridge.25: 417-421

. Micic Ivan Dragoljub, Mitkovic Milorad Borivoje, Mlad ir, Golub
Velimir Zoran, In-Ho Jeon. Treatment of the Humeral Shaft Aseptic Nonunion Using Plate
or Unilateral External Fixator. ] Trauma. 2008; 64: 1290 - 1296

. Mir G. R. Wali, Asif N. Baba,Irfan A. Latoo, Nawaz A. Bhat, Omar Khurshid Baba,Sudesh
Sharma. Internal fixation of shaft humerus fractures by dynamic compression plate or in-

©

vic Desimir

terlocking intramedullary nail: a prospective, randomised study. Strategies Trauma Limb
Reconstr. 2014 Nov; 9 (3): 133--140.

. Wang DS. Re: How Slow is Too Slow? Correlation of operative time to complications: an
analysis from the tennessee surgical quality collaborative. ] Urol. 2016 ; 195 (5): 1510-1.

. Bisaccia M, Meccariello L, Rinonapoli G, Rollo G, Pellegrino M, Schiavone A, Vicente CI,
Ferrara B, Filipponi M, Caraffa A. Comparison of Plate, Nail andExternal Fixation in the
Management of Diaphyseal Fractures of the Humerus. MedArch. 2017 Apr; 71 (2): 97-102.
doi: 10.5455 / medarh.2017.71.97-102.

16. Giiltekin Sitki Cegen, Deniz Giilabi, Gokhan Pehlivanoglu, Giiven Bulut, Halil Bekler, Ki-

yasettin Asil. Radiation in the orthopedic operating room. Acta Orthop Traumatol Turc
2015;49(3):297-301

17. Mariscalco MW, Yamashita T, Steinmetz MP, Krishnaney AA, Lieberman IH, Mroz TE. Ra-
diation exposure to the surgeon during open lumbar microdiscectomy and minimally invasi-
ve microdiscectomy: a prospective, controlled trial. Spine (Phila Pa 1976) 2011; 36: 255--60

18. Zhiquan An, Bingfang Zeng, Xiaojian He, Qi Chen, Shundong Hu. Plating osteosynthesis of
mid-distal humeral shaft fractures: minimally invasive versus conventional open reduction
technique. International Orthopedics (SICOT) (2010) 34: 131--135

19. Peng Yin, Lihai Zhang, Zhi Mao, Yanpeng Zhao, Qun Zhang, Sheng Tao, Xiangdang Liang,
Hao Zhang, Houchen Lv, Tongtong Li, Peifu Tang. Comparison of lateral and posterior sur-
gical approach in management of extra-articular distal humeral shaft fractures. Injury, Int.
J. Care Injured 45 (2014) 1121-1125

20. Scaglione M, Fabbri L, Dell’ Omo D, Goffi A, Guido G. The role of external fixation in the
treatment of humeral shaft fractures: aretrospective case study review on 85 humeral fractu-
res. Injury. 2015 Feb; 46 (2): 265-9.

21. Schoch B S. Padegimas E M.Maltenfort M. Krieg ] Namdari S. Humeral shaft fractures:
national trends in t. ] Orthop Tr 1(2017) 18: 259--263

22. Charles A, Rockwood Jr., David PG, Robert WB, James DH,: Rockwood and Green’s Fractu-
res in Adults Lippincott-Raven, 197-201, 1996

23. Broadbent MR, Will E, McQueen MM. Prediction of outcome after humeral diaphyseal
fracture. Injury. 2010 Jun;41(6):572-7.

24. Gaullier O, Rebai L, Dunaud JL, Moughabghab M, Benaissa S. [Treatment of fresh humeral
diaphysis fractures by Seidel intramedullary locked nailing. A study of 23 initial cases after
2.5 years with rotator cuff evaluation]. Rev Chir Orthop Reparatrice Appar Mot. 1999 Jul;
85 (4): 349-61. French

25. Hudak, PL., PC. Amadio, and C. Bombardier, Development of an upper extremity outcome
measure: the DASH (disabilities of the arm, shoulder and hand) [corrected]. The Upper
Extremity Collaborative Group (UECG). Am ] Ind Med, 1996. 29(6): p. 602-8.

26. Oksiiz, G., Diiger, T, Yakut, E, Yoriikan, S et al., The Turkish Version of The Disability Of
The Arm, Shoulder And Hand (Dash) Questionnaire: Test-Retest Reliability and Validity. X.
Hand and Upper Extremity Surgery Congress, verbal presentation. 2006: p. 25-28.

27. Zhao G, Liu HN, Li N, He L, Wu XB. Comparison of mid-term surgical results between
plate and intramedullary nail for humeral shaft fracture. Zhonghua Yi Xue Za Zhi. 2016
Oct 11; 96 (37): 2988-2992.

28. McCormack RG, Brien D, Buckley RE, McKee MD et al. Fixation of fractures of the shaft of
the humerus by dynamic compression plate or intramedullary nail. ] Bone Joint Surg [Br]
2000;82-B:336-9.

29. Meekers FSL, Broos PLO. Operative treatment of humeral shaft fractures. Acta Orthopeedica
Belgica, 2002; 68 (5): 462-70

30. Aynaci, O., Yildiz, M, Aydin, H, Kerimoglu, S., Humerus cisim kiriklarinda eksternal fiksa-
tor uygulamalarimiz. Hacettepe Orthopedics Journal, 2000. 10 (4): p. 137-140

313




RESEARCH ARTICLE / Aragtirma Makalesi

Pertuzumab-Mediated Cardiotoxicity: A Single Center Study
Pertuzumab Aracili Kardiyotoksisite: Tek Merkezli Bir Caligma

Aynur Dogrusoz', Aysenur Ucar?, Ahmet Taner Siimbiil’, Ahmet Sezer’, Senol Demircan’,

Ibrahim Haldun Miiderrisoglu?, Ozgiir Ozyilkan®
'Department of Cardiology, Baskent University School of Medicine, Dr Turgut Noyan Practice and Research Center, Adana, Tiirkiye
2 Department of Internal Medicine, Baskent University School of Medicine, Dr Turgut Noyan Practice and Research Center, Adana, Tiirkiye
? Department of Oncology, Baskent University School of Medicine, Dr Turgut Noyan Practice and Research Center, Adana, Tiirkiye
* Department of Cardiology, Baskent University School of Medicine, Ankara, Tiirkiye

Yazisma Adresi / Correspondence:

Aynur Dogrusoz
Department of Cardiology, Baskent University School of Medicine, Dr Turgut Noyan Practice and Research Center, Adana, Tiirkiye
T: 490 533 520 6739 E-mail : aynuracibuca85@gmail.com
Gelig Tarihi / Received : 19.08.2022 Kabul Tarihi / Accepted: 21.05.2023 Cevrimigi / Online: 30.06.2023
Orcid ve Mail Adresleri

Aynur Dogrusoz https://orcid.org/0000-0002-3444-8845, aynuracibuca85@gmail.com
Aysenur Ugar https://orcid.org/0000-0003-2275-3217, dr.aysenurucar@hotmail.com
Ahmet Taner Siimbiil https://orcid.org/0000-0002-5573-906X, drtanersu@yahoo.com
Ahmet Sezer https://orcid.org/0000-0002-6445-1439, drasezer@hotmail.com.tr
Senol Demircan https://orcid.org/0000-0002-2841-1878, senoldemircan2@hotmail.com
ibrahim Haldun Miiderrisoglu https://orcid.org/0000-0002-9635-6313, ihaldunum@gmail.com
Ozgiir Ozyilkan https://orcid.org/0000-0001-8825-4918, ozyilkano@hotmail.com
Cite this article/Atif:

Dogrusoz A, Ugar A, Siimbiil AT, Sezer A, Demircan $, Miiderrisoglu iH, Ozyilkan 0. Per b-Mediated Cardiotoxicity: A Single Center Study.
Sakarya Med ] 2023 ;13(2):314-320 DOI: 10.31832/smj.1163527

Abstract

Introduction ~ Recent clinical trials have shown that adding pertuzumab to trastuzumab improved the cellular response to therapy and provides a survival benefit compared with

trastuzumab alone. However, it has raised concerns about additive risk of cardiotoxicity. Real life data on pertuzumab-induced cardiotoxicity are limited.

Materials  Patients a diagnosis of breast cancer who had been treated trastuzumab plus pertuzumab between January 2017 and June 2022 and had undergone regularly transthoracic
and Methods  echocardiography, as a part of control visits, in our medical center were included. We performed descriptive statistical analysis to evaluate the patients’ characteristics
and therapies, which could increase the risk of cardiac adverse events. Cardiotoxicity was evaluated by serial left ventricular ejection fraction (LVEF) measuring by 2D

echocardiography at baseline and every three months during pertuzumab therapy and was defined as a decrease in LVEF > 10% to below 55%.

Results  There were 118 patients fulfilling the inclusion criteria. The median age of the population was 51 (41-60) years. The median duration of pertuzumab therapy was 15 (9-57)
weeks. Pertuzumab therapy was discontinued in two patients because of an allergic reaction and in other two patients due to cardiotoxicity. The reduced LVEF did not

recover to baseline values in either patient.

Conclusion  The incidence of cardiotoxicity (1.69%) in the current study was no higher than expected for trastuzumab alone. Data from previous studies and the results of this study

support that pertuzumab causes no increase in cardiotoxicity. Still, large clinical trials are needed to verify the cardiac safety of pertuzumab in a real-world setting.

Keywords  breast cancer; cardiotoxicity; pertuzumab.

0z

Amag  Son klinik ¢alismalar, trastuzumaba pertuzumab eklenmesinin tedaviye hiicresel yamitt iyilestirdigini ve tek basina trastuzumab ile karsilastirnldiginda sagkalim avantaji sag-

ladigim gostermistir.
yasam verileri kisitldur.

la birlikte, kardiyotoksisite riskini arttirabilecegi konusunda endise uyandirmigstir. Pertuzumabin neden oldugu kardiyotoksisiteye iliskin gercek

Yontem ve  Ocak 2017-Haziran 2022 tarihleri arasinda trastuzumab beraberinde pertuzumab tedavisi gren ve kontrol vizitleri kapsaminda diizenli olarak transtorasik ekokardiyografi
Geregler  cekilen hastalar calismaya dahil edildi. Kardiyak advers olay riskini arttirabilecek hasta ozelliklerini ve tedavilerini degerlendirmek icin tamimlayic istatistiksel analizler kulla-
nildi. Baslangigta ve pertuzumab tedavisi sirasinda her 3 ayda bir 2 boyutlu ekokardiyografi ile yapilan ardisik sol ventrikiil ejeksiyon fraksiyonu (SVEF) l¢iimleri degerlendi-

rildi ve SVEF nin %10dan fazla diisiisle %55’in altina inmesi kardiyotoksisite olarak tanimlandi.

Bulgular  Dabhil edilme kriterlerini karsilayan 118 hasta vard:. Populasyonun yas ortancast 51 (41-60) yildi. Pertuzumab tedavisinin ortanca siiresi 15 (9-57) haftayds. Pertuzumab

tedavisi iki hastada alerjik reaksiyon, diger iki hastada kardiyotoksisite nedeniyle kesildi. Azalan SVEF her 2 hastada da baslangic degerlerine geri donmedi.

Sonu¢  Mevcut ¢alismada kardiyotoksisite insidansi (%1,69) tek basina trastuzumab icin beklenenden daha yiiksek degildi. Onceki ¢calismalardan elde edilen veriler ve bu ¢alismanin

P

sonuglart pertuzumabin kardiy
biiyiik caplt klinik ¢alismalara ihtiyag vardir.

Anahtar

meme kanseri; kardiyotoksisite; pertuzumab.
Kelimeler 4 p
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INTRODUCTION
Human epidermal growth factor receptor 2 (HER2) posi-
tive breast cancer comprises nearly 20% of the breast can-
cer cases.! Before, it was a poor prognostic feature to have
HER2-positive breast cancer, but with the introduction
of anti-HER?2 agents prognosis changed dramatically and
survival increased in this patient group.** Recent stud-
ies have provided new proof about the positive effects on
treatment response and survival benefit of the pertuzum-
ab in addition to trastuzumab.”® Pertuzumab binds to an
epitope on the HER?2 receptor different from trastuzumab
and displayed synergistic effects on the antitumor activity

with trastuzumab.”

Pertuzumab is administered with trastuzumab and usually
along with taxanes according to the chemotherapy regi-
mens.*’ Before patients with HER2 positive breast cancer
had approximately 20.3 months of survival under tras-
tuzumab therapy, median survival time increased to 48
months with administration of trastuzumab, pertuzumab,

docetaxel combination.'*!!

While the prognosis of breast cancer improves and surviv-
al prolonged, it brings together increased concerns about
drug-related adverse events.” While trastuzumab-related
cardiac dysfunction is well documented, pertuzumab-re-

lated cardiac adverse events are less established.

Current data about the cardiac effects of pertuzumab are
conflicting. The Neosphere trial reported a mild increase
in left ventricular ejection fraction (LVEF) decline with
pertuzumab combination compared with the control
group, some trials showed no increase in the incidence of
drug-related cardiotoxicity in case of addition pertuzumab

to trastuzumab.®!>14

Current evidence about the cardiotoxicity potential of per-
tuzumab usually comes from phase 2 and phase 3 clinical
trials and real life data may differ from these results. How-

ever, there is a possibility that the possible selection bias

prefers healthier or younger persons to enroll in clinical
trials. There is limited data about the cardiac outcomes
of breast cancer patients under pertuzumab therapy in
real-life settings. Therefore, we evaluated the pertuzum-
ab-related cardiotoxicity in patients with breast cancer fol-

lowing at a tertiary care center oncology clinic.

MATERIALS and METHODS
The data of the patients with a diagnosis of HER2-positive
breast cancer and who had been treated with pertuzumab
in a tertiary care center were recorded. Patients who came
for follow-up visits also underwent echocardiographic ex-
aminations regularly enrolled in the study. Subjects with
baseline LVEF >55% were included and patients with ir-
regular control visits or absent echocardiographic exami-

nations were excluded.

In this retrospective observational study, baseline clinical
characteristics, comorbidities, previous chemotherapeu-
tic agents, mastectomy or left-sided radiotherapy history,
current drugs, smoking status, echocardiography results,
duration of pertuzumab therapy, the stage of the disease

were analyzed.

Asymptomatic EF drop, congestive heart failure clinic,
cardiac ischemic symptoms or signs of cardiac arrhythmia
was accepted as cardiac adverse events. Follow-up echo-
cardiographic examinations during pertuzumab therapy
were comparatively evaluated. A reduction in LVEF > 10%
to below 55% between pre- and post-pertuzumab echocar-

diography was defined as cardiotoxicity.

There was no definitive echocardiography schedule to
follow-up pertuzumab cardiotoxicity. It was suggested
to perform echocardiographic examinations for 3,6,9,12
months in the adjuvant therapy. In metastatic disease, pa-
tient should undergo echocardiography at baseline and
then first 3-12 months of therapy and then if the patient

complains of cardiac symptoms."
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The measurements of wall thickness, left atrial and left
ventricular diameters were performed at baseline and fol-
low-up examinations. Left ventricular EF was calculated
using a modified Simpson method using 2D echocardio-
graphic images (Philips Epiq 7 ultrasound systems; Both-
el, WA, USA). Valvular disorders were also recorded. The
cardiac symptoms of heart failure, coronary ischemia, or
arrhythmia had been questioned during follow-up visits in
the oncology clinic and each patient had undergone echo-
cardiography before every pertuzumab cycle and if a new
cardiac symptom was presented. Medical records contain-

ing these issues were screened.

The ethic approval was obtained from the local ethics com-
mittee and the current study was conducted according to

with the Declaration of Helsinki.

Statistical analyses
Statistical analyses were performed using SPSS version 22
(SPSS Inc.,Chicago, IL,USA). Descriptive statistics were
used to define the clinical characteristics of the population,

which may have a potential effect about cardiotoxicity.

Categorical variables were expressed as counts and per-
centage, whereas continuous variables with a normal
distribution were presented as mean * standard devia-
tion and continuous variables with abnormal distribution
were expressed as median (interquartile range) or median
(25th-75th percentile) after examining with Kolmogor-
ov-Smirnov test. Continuous echocardiographic variables
with abnormal distribution were compared with Wilcoxon

test before and after chemotherapy.

A p value under 0.05 was set as statistically significant for

all analysis.

RESULTS
A total of 118 patients who met the inclusion criteria were
included in the study, only one (0.84%) of them were male.

The median age of the population was 51 (41-60) years

and the age of the patients varied between 27 and 82 years
old. The mean duration of the pertuzumab therapy was 15
(9-57) weeks.

One had coronary artery disease and none of them had
heart failure on admission. One hundred sixteen (98.30%)
patients had received concomitantly or previously taxanes
whereas 70 (59.32%) patients had been given anthracy-
cline earlier. The other clinical characteristics are listed in
Table 1.

Table 1: Clinical characteristics of the study population.

Variables n (%)
Stage of the Breast Cancer

-Stage 2 2 (1.7%)
-Stage 3 60 (50.8%)
-Stage 4 56 (47.5%)
Previous therapies

-Anthracycline 70(59.3%)
-Cyclophosphamide 63 (53.4%)
-5 fluorouracil 15 (12.7%)
-Tamoxifen 10 (8.5%)
-Vinca alkaloids 9 (7.6%)

Left-sided radiotherapy 15 (12.7%)

Mastectomy 31 (26.3%)
Hypertension 17 (14.4%)
Diabetes mellitus 11 (9.3%)
Chronic kidney disease 3(2.5%)
Current drugs

-Beta blockers 3 (2.5%)
-ACE inhibitors/ARBs 11 (9.3%)
Smoking status

-Never 85 (72%)
-Active or ex-smoker 22 (18.6%)
-Unknown 11 (9.3%)

The prevalence is given as count (n) and percentages (%).
ACE: Angiotensine converting enzyme, ARBs: Angiotensin recep-
tor blockers

Echocardiographic examinations showed no significant
difference before and after chemotherapy. (Table 2) Medi-
an LVEF was 60% (58%-64%) at baseline, 60% (58%-63%)
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at third month and 61% (60%-63%) at twelfth month. The
LVEF difference was not significant between baseline and
third month (p=0.419) or between baseline and twelfth
month (p=0.447). Fiftyfive patients (46.6%) had mild mi-
tral regurgitation and two patients (1.6%) had moderate
mitral regurgitation. Seven patients (5.9%) had mild aortic
regurgitation and two patients (1.6%) had moderate aortic
regurgitation whereas four patients (3.3%) had mild aortic
stenosis. No progression of valvular diseases was observed

during study period.

Table 2: Comparison of echocardiographic measurement between
baseline and twelfth month.

Variables Baseline 12th Month | P value
Interventricular

septum thickness 1(0.9-1.1) 1(0.9-1.1) 0.271
Posterior wall thickness 1(0.9-1.1) 1(0.9-1.1) 0.412
Left atrial diameter 3.3(3.2-3.6) | 3.4(3.2-3.6) 0.156
Left ventricular

diameter 4.2 (4-4.5) 4.3 (4-4.5) 0.056

The values were given as median (25th-75th percentile).
P value<0.05 was considered statistically significant.

None of the patients experienced symptoms or signs of
cardiac arrhythmia or coronary ischemia. Left ventricular
EF decline occurred in only two patients. In the case of
pertuzumab-related cardiomyopathy first the drug should
be interrupted and then treatment for the LVEF drop
should be initiated.

Pertuzumab therapy was cessassed in four patients. The
reason in two patients was an allergic reaction to pertu-
zumab. The other two patients experienced drug-related

cardiotoxicity.

One of them was 53 years old with stage 3 breast cancer.
She had never smoked before. She had no history of hy-
pertension, diabetes mellitus or left-sided radiotherapy.
She had received anthracycline and cyclophosphamide
earlier. Alone trastuzumab had been administered before
pertuzumab trastuzumab docetaxel combination. Her
LVEF decreased to 45% from 62% after the second cycle of

pertuzumab and trastuzumab therapy and she presented
with New York Heart Association (NYHA) class 2 heart
failure symptoms. After discontinuation of trastuzumab
and pertuzumab, candesartan and carvedilol were initi-
ated. Nevertheless, her LVEF did not increase during 78

weeks follow-up period.

The other patient was 40 years old with stage 3 breast can-
cer. A reduction in LVEF from 65% to 30% was detect-
ed after the third cycle of pertuzumab and trastuzumab
combination. She experienced NYHA class 1 heart failure
symptoms. Two drugs stopped immediately and rami-
pril and metoprolol were prescribed. She had no history
of smoking, hypertension, diabetes mellitus or left-sided
radiotherapy. She had been previously treated with antra-
cycline and cyclophosphamide. Unfortunately, an increase
in LVEF was not detected during 8 weeks of control echo-

cardiographic examinations yet.

Due to low incidence of cardiotoxicity, further statistical
analyses cannot be performed to search for the association
between drug-related cardiotoxicity and possible risk fac-

tors.

DISCUSSION
Pertuzumab related LVEF decline occurred in only two
(1.69%) patients. This result is consistent with previous
studies, which reported low-discontinuation rate related
to pertuzumab associated cardiotoxicity. Unfortunately,
LVEF of both patients did not return to normal levels in
spite of standard-heart failure therapy. Left atrial and left
ventricular diameters did not displayed significant differ-
ence before and after pertuzumab therapy. This was not
surprising because atrial or ventricular enlargements were
expected usually in case of heart failure and the incidence
of drug related heart failure was very low in the study pop-
ulation. In parallel with our findings, we also did not find
any literature data reporting change in ventricular wall
thickness or valvular heart disease progression after per-

tuzumab administration.
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Despite the beneficial effects, there are concerns about
the cardiotoxicity of dual anti-HER2 therapy. Blockage of
the HER2 cascade at two different points may lead to an
increased risk of cardiotoxicity. Because HER2 pathway
plays an important role in growth and repair signaling
of the cardiomyocytes.'* However, previous clinical trials
support the cardiac safety of trastuzumab plus pertuzum-
ab therapy not only along with taxanes but also given after
anthracycline drugs.>”'® Current clinical trials research-
ing pertuzumab reported the rate of cardiac adverse events

can vary between 4.5%-14.5%."

Lenihan et al. evaluated 598 patients receiving pertuzum-
ab and reported 35 (5.9%) patients experienced asymp-
tomatic LVEF drop and 4 (0.7%) patients presented with
symptomatic heart failure.” Cardiotoxicity incidence was
as low as aforementioned in our study population (1.6%).

The CLEOPATRA trial reported a cardiac event rate of
16.4% in the placebo group and 14.5% in the pertuzumab
group, which consisted of patients with metastatic breast
cancer.'”® Decline of any grade in LVEF was detected in
8.3% of placebo patients and in 4.4% of pertuzumab pa-
tients. Congestive heart failure clinic was detected in only
1.8% of the placebo arm and 1.0% of the pertuzumab arm.
This is the point of care, previous anthracycline therapy
and radiotherapy exposure increase the risk of cardio-
toxicity. In our study population because of low count
of patients with cardiotoxicity, this hypothesis cannot be
examined. The two patients with cardiotoxicity had given
anthracycline but had not received left-sided radiotherapy.
The NeoSphre and TRYPHAENA trials, which researching
pertuzumab therapy in neoadjuvant settings also reported

low rate of cardiac adverse events.>*

However, in a meta-analysis eight randomized controlled
trials investigating pertuzumab (consist of 8420 patients)
were included and it was concluded while patients under
pertuzumab therapy were at increased risk of clinical heart
failure compared with placebo, there was no rise in the

incidence of asymptomatic or mildly symptomatic LVEF

reduction with pertuzumab.” Patients had received anth-
racycline concomitantly or previously in six of these eight
studies. The median pertuzumab therapy duration was 18
(1-65) cycles. The pooled incidence of asymptomatic or
mildly symptomatic LV systolic dysfunction was 3.5% in
the pertuzumab arm and 3.1% in the placebo arm. (Risk
ratio [RR]: 1.19, 95% CI:0.89-1.61). It was also reported
that patients under pertuzumab therapy had two fold-in-
creased risk of clinical symptomatic heart failure com-
pared with placebo. (RR:1.97; 95% CI: 1.05-3.70) These
results are partially conflicting with previous studies that
had reported cardiac safety of pertuzumab use either in

alone or along with other anti-HER2 agents.'$2%%

This is the point of care the above-discussed data belong
to phase 2 or 3 clinical trials and it was speculated that the
incidence of cardiac side effects of chemoterapeutic agents
may be higher than in clinical studies, because of the older
age group or patients with cardiovascular risk factors in

daily practice.

The current study had several limitations. First, due to low
count of patients who experienced drug related cardiomy-
opathy with pertuzumab, it was impossible to characterize
the cardiac adverse effects profile of this agent. Second,
this study was retrospective and so dependent on medi-
cal records. Moreover, it would be better to use also tissue
Doppler or strain echocardiography to evaluate the cardiac
toxicity of pertuzumab, which are expected to detect early
or subclinical cardiac damages. The last limitation was ab-
sence of coronary artery angiography to eliminate definite-

ly ischemic etiologies in patients with decreased EF.

CONCLUSION
The current data support that pertuzumab combination
with trastuzumab has a low risk of cardiotoxicity. Cumu-
lating evidence on the cardiac safety of dual anti-HER2
treatment will encourage the clinicians to use this combi-
nation in daily practice whenever indicated. Real life data

with longer follow-up period is needed to better under-
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Amag  Pandemi 6ncesi (PO) ve pandemi dénemi (PD) yara enfeksiyon etkenleri ve antibiyotik direng profillerini karsilagtirmak.

Yontem ve  Ocak 2019-Aralik 2021 tarihleri arasinda yara siiriintii érneklerinde iireyen bakteriler ve antibiyotik direng oranlari retrospektif olarak kaydedilmistir. Bu sonuglar PO
Geregler  (Ocak 2019-Haziran 2020; n = 684) ve PD (Haziran 2020-Aralik 2021; n = 255) arasinda kargilagtirimisgtir.

Bulgular  Yara yeri enfeksiyonlarinin kliniklere gére dagilimi su sekildeydi: PO grubunda %27 ile yogun bakimlar, %15 genel cerrahi servisi ve %13 enfeksiyon klinigi; PD grubunda
%29 yogun bakimlar, %24 COVID servisi ve %12 genel cerrahi servisi. Patojen sikliklari, PO grubunda %19 E.coli, %16 S.aureus, %12 Paeruginosa, %11 K.pneumoniae ve
%10 A.baumannii iken, PD grubunda ise sirastyla %22, %19, %9, %14, %10 olmustur. PO grubunda S.aureus suslarinin %28’ metisilin direngli iken, PD grubunda bu oran
%35 olmustur (p=0,328). Meropeneme direngli K.pneumoniae sikhigi PO'de %47'den PDde %53 yiikselmistir (p=0,693).

Sonug  COVID-19 PDde yara enfeksiyonlarinda etken olan bakteri tiplerinin degismedigi, ama bazi antibiyotiklere direng oranlarinda artis oldugu gozlenmistir. Pandemide
antibiyotiklerin gereginden gok ve uygunsuz kullanimu, oklu ilag direcine sahip gram negatif bakterilerin artiginin sebebi olabilir.

Anahtar

Kelimeler Antimikrobiyal duyarlilik; COVID-19; yara enfeksiyonlar:

Abstract

Introduction  To compare the infectious agents and antibiotic resistance profiles of wound samples obtained during the pre-pandemic period (PP) and pandemic period (PD).

Materials and ~ We retrospectively recorded the rates of bacteria grown in wound swab samples and antibiotic resistance between January 2019 and December 2021. These results were compared
Methods ~ between the PP (January 2019-June 2020; n=684) and PD (June 2020-December 2021; n=255) periods.

Results  The distribution of wound infections according to clinics was as follows: in the PP, 27% were in intensive care units (ICU), 15% were in general surgery, and 13% were in infection
clinics; in the PD, 29% were in ICU, 24% were in COVID service, and 12% were in general surgery. The pathogen frequencies were 19% for E. coli, 16% for S. aureus, 12% for
P. aeruginosa, 11% for K. pneumoniae, and 10% for A. baumannii in the PP, while they were 22%, 19%, 9%, 14%, and 10%, respectively, in the PD. While 28% of S aureus
strains were methicillin-resistant in the PP, it was 35% in the PD (p=0.328). The incidence of merop istant K. pneumoniae increased from 47% in the PP to 53% in the
PD (p=0.693).

Conclusion  Our study showed that the types of bacteria causing wound infections did not change significantly during the COVID-19 pandemic period, but there was increase in resistance
rates to some antibiotics. The increase in multi-drug resistant gram-negative bacteria may be attributed to the excessive and inappropriate use of antibiotics during the pandemic.

Keywords  Antimicrobial susceptibility; COVID-19; wound infections
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GIiRiS
Cilt bitiinligtiniin travma veya cerrahi nedenlerle bozul-
masi, konagin immiin sisteminin zayiflamasi, yasglanma
ve sistemik hastaliklarin etkisiyle yara yeri enfeksiyonlar:
olusur."” Bu enfeksiyonlar bazen normal flora bakterileri
tarafindan bazen de Staphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa gibi antibiyotik direnci ka-
zanma yetenekleri olan bakteriler tarafindan olusturulur.
Yara enfeksiyonlar1 hastane enfeksiyonlar: arasinda da iist
siralarda yer alir ve antibiyotik direnci nedeniyle yara iyi-
lesmesinin gecikmesine ve hatta dliimlere sebep olur. Bu
nedenle, yara enfeksiyonlarini tedavi etmek igin patojen-
leri tanimlamak ve etkili ilaclar1 secmek kritik 6neme sa-

hiptir.??

Koronaviriis Hastaligi (COVID-19) pandemisi siirecin-
de, COVID-19 enfeksiyonu gegirip klinik servis ve yogun
bakim {initeleri (YBU)nde uzun siire yatan hastalar, se-
konder bakteriyel enfeksiyonlara agik hale gelmistir. CO-
VID-19 hastalig1 sirasinda sekonder bakteriyel enfeksiyon
siklig1 yaklasik %3-15, yara enfeksiyonu siklig1 ise %4 ola-
rak rapor edilmistir ve bu hastalarin genellikle komorbi-
ditesinin oldugu bildirilmistir.*> COVID-19 enfeksiyonu
gecirilirken dekiibitis tilserleri, trakeotomi, diyabetik ayak
ve cerrahi gibi sebeplerle deri biitlinliigliniin bozulmasry-
la veya COVID-197 ait kutanoz lezyonlara gram pozitif
veya negatif bakterilerin yerlesmesiyle yara enfeksiyonu
olugsmaktadir.®” COVID-19 olgularinda gelisen yara en-
feksiyonlarinda, daha onceki viral enfeksiyonlarda gelisen
yara enfeksiyonlarindan elde edilen verilere gore ampirik
tedavi uygulanmistir. Bu dénemde ampirik antibiyotik
kullanma siklig1 yaklagik %75 olmustur.® COVID-19 has-
talarinda hem ampirik olarak hem de var olan bakteriyel
koenfeksiyonlar: tedavi etmek i¢in ¢oklu antibiyotik kul-
lanilinca ne yazik ki bakteriyel etkenler ve antibiyotik di-
reng profilleri degismistir.” Yara enfeksiyonu etkenleri ve
antibiyotik diren¢ durumlari bilinir ve ampirik tedavi giin-
cellenirse, hastanede yatis siiresinin kisalacag ve direngli
hastane enfeksiyonlarinin daha az siklikta goriilecegi dii-

stuniilmektedir.'

Bu ¢aligmada, pandemiden 6nceki yara enfeksiyon etken-
leri ve antibiyotik diren¢ profillerini, pandemi basladiktan
sonraki yara enfeksiyonu etkenleri ve antibiyotik direng-
leriyle kargilastirmak ve bu sonuglarla ampirik tedaviye

rehberlik etmek amaglanmistir.

GEREC ve YONTEM
Kesitsel tipte olan bu caligma Saglik Bilimleri Universitesi
Konya $ehir Hastanesi Mikrobiyoloji Laboratuvarrnda 1
Ocak 2019 - 31 Aralik 2021 tarihleri arasinda retrospektif
olarak hastane kayitlarinin degerlendirilmesi ile gercekles-

tirilmistir.

Hasta Se¢imi ve Calisma Prosediirii

Calisma tarihlerinde degerlendirilen hastalar, pandemi-
den énceki (PO; Ocak 2019 -Haziran 2020) ve pandemi
donemi (PD; Haziran 2020- Aralik 2021) olarak 2 gruba
ayrildi. Pandemi 6ncesi 410 erkek, 274 kadin olmak tizere
toplam 684 hasta dahil edilirken pandemi déneminde 140
erkek, 115 kadin olmak tizere toplam 255 yetiskin hasta
caligmaya dahil edildi. Tiim ¢alisma peryodunda 550(%58)
erkek ve 389 (%42) kadin olmak tizere toplam 939 hasta
dahil edildi. Bu siire i¢inde, yetiskin klinik servis ve yogun
bakimlarindan, hastanemiz Mikrobiyoloji Laboratuvarina
gelen yara yeri 6rneklerinde iireyen bakteriler ve antibiyo-
tik direng oranlar1 retrospektif olarak kaydedildi. Hasta-
lardan birden fazla yara kiiltiir numunesi génderilmesi ha-
linde tek 6rnegi caligmaya dahil edilerek diger numuneleri
caligma dis1 birakildi. PD siiresinde ¢alismaya dahil edilen
hastalarin 85’1 COVID-19 tanisi almusti.

Laboratuvar Degerlerlendirmesi
Gelen ornekler %5 koyun kanli agar, Eosin Methylene Blue
(EMB) agar ve cikolata agara ekildi (BioMérieux, Fransa)
ve 37°Cde 24-48 saat inkiibe edildi. Eg zamanli olarak
yara Orneklerinden Gram boyali preparatlar hazirlandi.
Istk mikroskobunda x100 objektif ile 16kosit, epitel sayist
ve bakterilerin morfolojileri degerlendirildi. Gram boya-
ma degerlendirmesinde Q skorlama ol¢iitleri kullanildi.!

Gram boyamasinda 16kositi olan ve <3 daha az farkli bak-
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teri tiremesi olan Ornekler ¢aligmaya alindi. Besiyerinde
tcten fazla farkli bakteri tiremesi olan ornekler ¢alisma
dis1 birakildi. Koagiilaz negatif stafilokok (KNS), cory-
nebacterium ve viridans grubu streptokoklar gibi normal
flora elemant iireyen 6rnekler deri flora kontaminasyonu
olarak degerlendirildi. Bu bakteriler diginda tireyen bak-
teriler potansiyel patojen olarak adlandirildi. Besiyerinde
tireme olan kolonilerin tanimlamasinda Gram boyama,
koloni morfolojisi gibi konvansiyonel metotlar kullanil-
di. Tiir diizeyinde tanimlamasi ve Antimikrobiyal duyar-
liliklar1 otomatize sistemle (VITEK 2 otomatize sistemi,
bioMérieux, France) yapildi. Antimikrobiyal duyarlilik
sonuglart EUCAST 2021 kriterleri dogrultusunda deger-
lendirildi.’* Direngli bulunan suslar agar gradient test (bi-

oMérieux, France) yontemiyle dogrulandi.

Istatistiksel Analiz

3 yil iginde yara 6rneklerinde iireyen bakteriler ve bu bak-
terileri antibiyotik diren¢ oranlarini igeren veriler Excel
programina kaydedildi, daha sonra bu veriler tizerinden,
PO ve PD gruplari arasinda kargilastirma yapildi. Tiim
analizler IBM SPSS v25.0 (IBM Corp., Armonk, NY, USA)
programinda yapildi. Veriler siklik (%) olarak 6zetlendi.
Degiskenler ki-kare testi veya Fisher'in kesin testi ile ana-
liz edildi. p<0,05 degerleri istatistiksel olarak 6nemli kabul
edildi.

BULGULAR
PO degerlendirilen 684 hastanin kliniklere dagilimi 365
(%53)’i klinik servislerden, 182 (%27)’si yogun bakim-
lardan ve 137 (%20)’si polikliniklerdendi. PO grubunda
degerlendirilen 684 6rnegin 582 (%86)’sinde potansiyel
patojen iirerken 102 (%15)’sinde KNS, streptokok, coryne-
bacterium spp tiredi. Bu tiremeler deri flora kontaminas-
yonu olarak degerlendirildi. Potansiyel patojen iiremesi
olan numunelerin %27’si yogun bakimlar, %15 genel cer-
rahi servisi ve %13’li enfeksiyon hastaliklar1 kliniginden

gonderilen numunelerdi.

PD’ de degerlendirilen 255 hastanin ise 139 (%55)’u klinik

servislerden, 74 (%29)’i yogun bakimlardan ve 42 (%16) si
polikliniklerdendi. PD grubunda degerlendirilen 255 yara
kiiltiirii numunesinin 230 (%90)’'unda potansiyel patojen
tirerken 25 (%10)’inde cilt flora tiyesi iiredi. Potansiyel pa-
tojen {iremesi olan numunelerin %29u yogun bakimlar,
%24’ COVID servisi ve %12’si genel cerrahi servisinden

gonderilen numunelerdi.

PO grubu ile karsilastirildiginda PD grubunda potansiyel
patojen siklig: istatistiksel olarak anlamli diizeyde daha
fazlayd: (p = 0,042).

PO grubundaki hastalarin yara kiiltiirlerinden %29’unda
gram pozitif, %55’inde gram negatif ve %16’s1 normal cilt
flora iiyesi bakteriler izole edildi. zole edilen bakteriler de-
gerlendirildiginde; 132 (%19) E. coli, 108 (%16) S. aureus,
83 (%12) P. aeruginosa, 76 (%11) K. pneumoniae, 70 (%10)
A. baumannii, 38 (%6)0 E. faecalis-faecium ve geri kalan
75 (%10)’i siklik sirastyla Proteus mirabilis, Morganella
morganii, Enterobacter cloaca, Streptococcus pyogenes ve
Streptococcus agalactia tiremesi saptandi ($ekil 1). Numu-
nelerin %90’1nda tek bakteri izole edilirken %10’unda iki

bakteri iiremesi saptandu.
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Sekil 1. Pandemi oncesi ve sonrast etkenlerin goriilme sikligi

PD grubunda hastalarin yara kiltiirlerinden %29’unda
gram pozitif, %61’inde gram negatif ve %10 unda normal

cilt flora tiyesi bakteriler izole edildi. izole edilen bakteri-
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ler degerlendirildiginde; 57 (%22)si E. coli, 48 (%19)1 S.
aureus, 36 (%14)’t K. pneumoniae, 26 (%10)’s1 A. bauman-
nii, 24 (%9)’1i P. aeruginosa, 17 (%7) si E. faecalis-faecium
ve geri kalan 22’si siklik sirasiyla P mirabilis, E.cloaca, S.
agalactia, S. pyogenes ve M. morganii idi ($ekil 1). Numu-
nelerin  %92’sinde tek bakteri izole edilirken %8 inde iki

bakteri tiremesi saptand.

PO grubunda E. coli suslarinda genislemis spektrumlu
beta laktamaz (GSBL) siklig1 %33 idi ve PDde degismedi
(p = 1,0). E. coli suslarinda meropenem direnci PO'de %0,8
iken pandemide %2 olarak saptandi. Ancak istatistiksel
acidan anlaml farkililik bulunmadi (p = 0,467). K. pneu-
moniae i¢in ise PO ve PD direng sikliklar1 kargilagtirildi-
ginda 3.kusak sefalosporin (%79,2 vs %73,3, p = 0,795),
imipenem (%48,1 vs %52,8, p = 0,790) meropenem (%47
vs %53, p = 0,693), amikasin (%48,1 vs %66,7, p = 0,100)

direnglerinin anlaml diizeyde degismedigi goruldi. K.

pneumoniae suslarinda GSBL orani1 PO'de %26 iken PDde
%28 oldu (p = 1,0). (Tablo 1).

P aeruginosa i¢in amikasin, piperasilin/tazobaktam, ve
seftazidim diren¢ oranlari PO grubunda sirasiyla %14,
%30 ve % 28 olarak bulunurken, PD grubunda ise %17,
%42 ve % 38 olarak bulundu. Diren¢ degisimi bakimindan
donemler aras1 anlaml fark yoktu (p>0,05). A. bauman-
nii direng 6zellikleri incelendiginde ise sadece tobramyci-
ne direng sikliginin POde %56dan PD'de %85% ¢iktig1 ve
bu farkin istatistiksel olarak anlamli oldugu gériilda (p =
0,009). Diger antibiyotik diren¢ sikliklar: iki dénem ara-
sinda benzerdi (Tablo 2).

PO grubunda S. aureus suglarinin %28’i MRSA (metisilin
direngli S. aureus) iken PDde %35 oldu (p = 0,328). Tei-
koplanin ve vankomisine karg1 direng her iki dénemde de
goriilmedi (Tablo 3).

Tablo 1. Pandemi 6ncesi ve pandemi déneminde yara 6rneklerinde fermentatif gram-negatif bakteri insidansi ve antibiyotik direng oranlar1
K. pneumoniae E. coli E. cloaca P. mirabilis M. morganii
Antibiyotikler PO, PD, PO, PD, PO, PD, PO, PD, PO, PD,
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Ampisilin - - 104 (79) | 46(81) - - 27 (93) 6 (86) - -
Amok-klavunat 62 (82) 28 (78) 1(69) 40 (70) - - 20 (69) 5(71) - -
Amikasin 37 (48) 24 (67) 5(4) 1(2) 0 0 0 0 0 0
Seftazidim 61(80) | 30(83) (44) | 26@46) | 327 1(25) 4(14) 343) | 9(64) | 3(100)
Sefazolin 61 (80) 30 (83) 62 (47) 26 (46) - - 9(31) 3(43) - -
Seftriakson 61(80) | 30(83) | 58(44) | 26 (46) 27) 1(25) 4(14) 343) | 9(64) | 3(100)
Siprofloksasin 55 (72) 22 (61) 57 (43) 17 (30) 0 0 7 (24) 2(29) 9 (64) 2(67)
Sefepim 53 (70) 25 (69) 38 (29) 17 (30) 1(9) 1(25) 3(10) 1(14) 0 0
Gentamisin 47 (62) 20 (56) 26 (20) 7 (12) 0 0 8(28) 2(29) 3(21) 1(33)
Ertapenem 37 (48) 19 (53) 2(1,5) 1(2) 2(18) 1(25) 0 0 3(21) 1(33)
Imipenem 37 (48) 19 (53) 2(1,5) 1(2) 1(9) 1(25) - - -
Meropenem 36 (47) 9 (53) 1(0,8) 1(2) 0 1(25) 2(7) 1(14) 6 (46) 2 (67)
Piperasilin/ tazobaktam | 57 (75) | 33(92) | 18(14) | 11(19) | 3(27) 1(25) 2(7) 1(14) 2 (14) 1(33)
ESBL 20 (26) 10 (28) 44 (33) 19 (33) - - - - - -
Toplam Hasta 76 (%11) | 36 (%14) (;03129) 57 (%22) (%111) 5 |40615) | 29000 | 743 | 14062 | 306D
Pandemiden énce (PO) toplam 684 6rnek degerlendirildi, 582 (%84) potansiyel patojen ve 102 (%16) normal flora iyesi.
Pandemi déneminde (PD) toplam 255 6rnek degerlendirildi, 230 (%90) potansiyel patojen ve 25 (%10) normal flora tiyesi
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Tablo 2. Pandemi 6ncesi ve pandemi déneminde yara drneklerinde gram negatif non-fermentatif bakteri insidansi ve antibiyotik direng
oranlar1

Antibiyotikler _ A. baumannii _ P. aeruginosa

PO, n (%) PD, n (%) PO, n (%) PD, n (%)
Seftazidim - - 23(28) 9(38)
Sefepim - - 26 (31) 10 (42)
Piperasilin/tazobaktam - - 25 (30) 10 (42)
Amikasin 55(78) 24(92) 12 (14) 4(17)
Gentamisin 53 (76) 20 (77) - -
Tobramisin 39 (56) 22 (85) 4 (5) 2(8)
Siprofloksasin 62 (68) 23 (88) 22 (27) 6 (25)
Levofloksasin 62 (68) 23 (88) 22 (27) 6 (25)
Imipenem 62 (68) 23 (88) 19 (23) 6 (25)
Meropenem 62 (68) 23 (88) 15 (18) 6 (25)
Toplam Hasta 70 (%10) 26 (%10) 83 (%12) 24 (%9)

Pandemiden énce (PO) toplam 684 rnek degerlendirildi, 582 (%84) potansiyel patojen ve 102 (%16) normal flora iiyesi.
Pandemi déneminde (PD) toplam 255 6rnek degerlendirildi, 230 (%90) potansiyel patojen ve 25(%10) normal flora tiyesi

Tablo 3. Pandemi 6ncesi ve pandemi déneminde yara 6rneklerinde gram pozitif bakteri insidansi ve antibiyotik direng oranlari

Antibiyotikler i S. aureus _ S. pyogenez _ S. agalactia ”E.fecalis-faecium
PO,n (%) | PD,n (%) | PO,n (%) | PD,n (%) | PO,n (%) | PD,n (%) | PO,n (%) | PD,n (%)

Penisilin 96 (86) 42 (88) 0 0 0 0 - -
Sefoksitin 31 (28) 17 (35) - - - - - -
Eritromisin 23 (21) 13 (27) 0 0 2(29) 1(25) - -
Klindamisin 8 (7) 5(10) 0 0 2(29) 1(25) - -
firiliiillzlienebilir klindamisin 8(7) 4(8) 2(20) 1 25) 3 (43) 1(25) ) )
Siprofloksasin 12 (11) 6 (13) 0 0 1(14) 1(25) - -
Levofloksasin 10 (9) 5(10) 0 0 1(14) 1(25) - -
Ampisilin - - - - - - 11(29) 7 (41)
Yiiksek diizey gentamisin - - - - - - 11 (29) 5(29)
Vankomisin 0 0 0 0 0 0 0 0
Teikoplanin 0 0 0 0 0 0 0 0
Linezolid 0 0 0 0 0 0 0 0
Toplam Hasta 112 (%16) | 48 (%19) | 10 (%1,5) 4 (%1,5) 7(%1) 4(%1,5) 38 (%6) 17 (%7)

Pandemiden énce (PO) toplam 684 6rnek degerlendirildi, 582 (%84) potansiyel patojen ve 102 (%16) normal flora iiyesi.
Pandemi déneminde (PD) toplam 255 6rnek degerlendirildi, 230 (%90) potansiyel patojen ve 25(%10) normal flora tiyesi
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TARTISMA
Yara enfeksiyonu etkenlerinin dagilimi ve antibiyotik du-
yarlilig1 yillar icerisinde degisiklik gosterdigi icin diizenli
araliklarla siirveyans caligmalarinin yapilmasi gereklidir.
Boylelikle hem YBU’nde yatan ve ampirik tedavi baslan-
masi gereken hastalar icin dogru antibiyotikler belirlenmis
hem de direngli bakterilerin yayilim1 engellenmis olur."***
COVID-19 vakalarinda bakteriyel sekonder enfeksiyon-
lar mortalitede artislara neden olmustur. Bu nedenle bu
hastalara pandemi boyunca ampirik antibiyotik tedavileri
siklikla baglanmis olup bu durum antimikrobiyal diren¢
artisina neden olmustur. Bu nedenle pandemi déneminin
antimikrobiyal dirence etkisinin arastirilmasi énem arzet-
mektedir.”” Bizde bu amagla yara enfeksiyonlarindan izole
edilen bakterilerde pandemi 6ncesi ve pandemi donemin-
de direng degisimini arastirmay: amagladik. Bu konuda
yeterli literatiir verisinin olmamasi nedeni ile verilerimizin

literatiire katki saglayacagini diisiiniiyoruz.

Yapilan ¢alismalarda COVID hastalarinin yaklasik %2-4
iinde yara enfeksiyonu gelistigi gortlmiistiir>'¢ Bizim
calismamizdaki 85 COVID pozitif hastada gelisen yara
enfeksiyonlarinda en sik iireyen bakteriler sirastyla %22
S. aureus, %18 P. aeruginosa ve %17 E. coli, %13 K. pneu-
moniae, %13 A. baumannii, %11 E. fecalis-faecium ve %6
Pmirabilis olmustur. P. aeruginosa nin bu kadar sik etken
olma sebebinin, gelen 6rneklerin hep yatan hasta 6rnegi

olmasindan kaynaklanabilecegini diisiindiik.

Caligmamizda, pandemi Oncesi yara enfeksiyonlarinnin
%55’inde Gram negatif bakteriler etken olarak saptanirken
pandemiden itibaren etken olma siklig1 %667 yilikselmis-
tir. Hassan ve Erdal yaptiklari caliymada, gram negatif bak-

terilerin ytiksek oranda etkili oldugunu saptamiglardir.®*

Yara enfeksiyonlarinda S. aureus ve E. coli en sik etken-
ler olarak karsimiza ¢ikmaktadir. Pandemiden 6nce ya-
pilan ¢alismalarda en sik etkenin S. aureus ve E. coli ol-
dugu bildirilmistir.”® Bizim ¢alijmamizin sonucunda,

pandemiden 6nce en sik yara enfeksiyonu etkenleri %19

ile E. coli, %16 ile S. aureus, %12 ile P. aeruginosa olmustur.
Pandemiden itibaren E. coli %22 ile yine ilk sirada yerini
almig, bunu S. aureus (%19) ve K. pneumoniae (%14)takip
etmistir. Pandemi déneminde yapilan son ¢alismalarda da
E. coli hala yara enfeksiyonlarinda en sik etkendir.’ Bizim
caligmamizda genel cerrahi servisinden ¢ok hasta oldugu

i¢in bizde de en sik goriilen bakteri olmustur.

Calismamizda yara kiiltiirlerinde Klebsiella suslarinin
sayisinda ve antibiyotik direnglerinde pandemiden sonra
artig goriildi. Ama bunun pandemiyle iliskili olmayip ge-
nel bir artis egilimi oldugunu diisiindiik. Ctinkii Klebsiella
suslarinin beta laktam grubu antibiyotiklere direnci tiim
diinyada giderek artmistir ve bu nedenle daha sik ve inatg1

enfeksiyonlara neden olmaya baglamiglardir.!>"

Pandemi doneminde antibiyotik direnclerinin artmasinin
cesitli sebepleri olabilir. Oncelikle COVID-19 agir pnomo-
nilere ve 6liimlere sebep olabildigi icin, testler sonuglanin-
caya kadar ampirik antibiyotik tedavisi baglanmis ve bu da
direng gelisimini artirmistir.*'” Ayrica diger bir sebep; sag-
lik ¢alisanlarinin COVID-19’lu hastalarin bakimina daha
az zaman ayirmalaridir. Ciink{i kendi klinikleri diginda
farkls kliniklerde ¢alismak zorunda kalmuslar ve hastalari-
n1 gorememislerdir. Ayrica sosyal mesafe tedbirleri nede-
niyle hastayla yiiz ytize goriisme siiresi kisaldigindan yara
enfeksiyonlari bir siire ihmal edilmistir. Yara enfeksiyonu
olup komorbiditesi olan hastalarin, COVID-19 bulagma-
masi i¢in hastaneye gelmemeleri de yine enfeksiyonlarin
ilerlemesine ve direngli bakterilerin enfeksiyona eklenme-

sine sebep olmus olabilir.'*"

Calismamizda E. colinin antibiyotik duyarliliginda c¢ok
degisiklik olmamis ama K. pneumoniae’nin 3. kusak sefa-
losporin ve karbapenem direnglerinde artis goriilmiistiir.
PO ve PDde yara enfeksiyonlar1 etken ve antibiyotik di-
renci agisindan degerlendirildiginde; etkenler ayni kalmus,
antibiyotik direncleri biraz artmis ama istatistiksel olarak
anlamli bulunmamistir. PO dénemde S. aureus suslarinda

MRSA orani %28 iken, pandemide direng artmis ve %35
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olmus ama anlamli bulunmamuistir. K. pneumoniae susla-
rinda GSBL siklig1 2019 da %26 iken pandemide %28 ol-
mustur. Karbapenem direngli K. pneumoniae 2019 da %47
iken, pandemide %53 yiikselmistir. K. pneumoniae susla-
rinin amikasin direnci %48 den %67 ye ¢tkmis ama genta-
misin direncinde diigme gézlenmistir. Bunu da pandemide
gentamisin kullanilmayip amikasin kullanilmasina bagla-
dik. P aeruginosa enfeksiyonlarinda ilk kullanilacak an-
timikrobiyaller olan amikasin, piperasilin/tazobaktam ve
seftazidim i¢in direng oranlar1 pandemiden 6nce sirastyla
%14, %30 ve %28 olarak bulunurken pandemide ise %17,
%42 ve %38%e yiikselmistir. P. aeruginosa nin antibiyotikle-
re direnci tiim diinyada giderek artmaktadir. Guo ve ark da
yaptiklari calismada seftazidim ve karbapenemlere yiiksek

diren¢ bulmuglardir.?

E.coli suglarinda en etkili antibiyotik gentamisin, amikasin
ve karbapenemler olurken; K. pneumoniae suslarinda en
etkili antibiyotikler ise meropenem ve gentamisin olmus-

tur.

Yara enfeksiyon etkenlerinin klinik servislere gore dagi-
limina baktigimizda, pandemiden 6nce ve sonra, en sik
yogun bakimlardan ve genel cerrahi servislerinden en-
feksiyon oldugunu gordiik. Diinyada yapilan birgok calis-
mada da en sik yara enfeksiyonu yogun bakimlarda yatan
hastalarda gozlenmektedir. Yogun bakimlardaki bakteriler
ve antibiyotik direng oranlari {ilkelere ve hastanelere gore
degismektedir.” Caliymamizda her iki grupta da yogun
bakimlarda en biyiik etken E.coli (%22) ve A. baumannii
(%20) olmustur. Genel cerrahi servisinde en sik etken E.
coli olurken yanik servisinde P. aeruginosa, plastik cerrahi
ve ortopedi servisinde ise S. aureus olmustur. Sonu¢larimiz
literatiirdeki diger caligmalarla benzerdir."**' A. baumannii
ise hastanede uzun siire yatan hastalarda enfeksiyon yapan
ve birden ¢ok antibiyotik grubuna direngli olan bir hastane
enfeksiyonu etkenidir. Bizim ¢aligmamizda K. pneumoniae
ile birlikte COVID-19 tanili hastalarda ve yogun bakim-
larda en sik goriilen bakteriler olmusglardir. Yildirim ve

ark’nin 2019 da yaptig1 bir ¢aliymada da yatan hastalarda

yara enfeksiyonunda en sik etken olmus ve tiim antibiyotik

gruplarina direngli bulunmugtur.?

Caligmamizda pandemi basladiktan sonra yara ornekle-
rinin sayis1 azalmistir. Pantvaidya ve ark yaptiklar: calig-
mada pandemi déneminde cerrahi alan enfeksiyonlarinda
azalma tespit etmisler, bunu da el yitkama hijyenine dikkat
ederek sagladiklarini ileri stirmiislerdir.” Yara enfeksiyonu
sayisinin azalmasini biz de hem hijyen kurallarina dikkat
edilmesine hem de hastalarin daha az siklikla hastaneye

basvurmalarina bagladik.

Calismamizdaki kisitlilik; retrospektif bir ¢alisma oldugu
i¢in, yara orneklerinden verdigimiz sonuglarin kolonizas-
yon mu yoksa enfeksiyon mu oldugunu netlestiremedik.
Bununla ilgili hasta verilerine tam olarak ulasamadik ama
pandemiden sonraki grupta, bazi antibiyotiklerde hafif di-

reng artiglarini invitro olarak gozlemledik.

SONUC
Sonug olarak, pandemi basladiktan sonra da yara enfeksi-
yonlarinda etken olan bakterilerin isimlerinin degismedigi
ama bazi antibiyotiklere kars1 anlamli olmasa da direncin
arttig1 gozlenmistir. Pandemide antibiyotiklerin geregin-
den ¢ok ve uygunsuz kullanimi, ¢oklu ilag direcine sahip
gram negatif bakterilerin artisinin sebebi olabilir. Bu bak-
terilerin dagilimlarinin ve antibiyotik duyarlilik oranlari-
nin belli zaman araliklariyla her hastane i¢in ortaya kon-
mas1 hem artan antibiyotik direncini engelleyecek hem de

tedavi maliyetlerini distirecektir.

Etik Kurul onay1
Caligmanin Etik kurul onayr Karatay Universitesi
Tip Fakiiltesi Etik Kurulundan 23.05.2022 tarihinde
2022/027 karar sayistyla alinmistur.

327




Sakarya Tip Dergisi 2023;13(2):321-328
AKKAYA, Pandemi Dénemindeki Yara Enfeksiyon Etkenlerinin ve Antibiyotik Duyarliliklarinin Pandemi Oncesi ile Karsilastirilmast

“w

“w

o

N

=3

Kaynaklar

. Avcioglu F, Behget M, Karabork S, Kurtoglu MG. Yara drneklerinden izole edilen mikroor-

ganizmalarin antimikrobiyal direng oranlar: - Ug yillik degerlendirme. Diizce Universitesi
Saglik Bilimleri Enstitiisii Dergisi 2019;9(3):110-4.

. Almeida GCM, dos Santos MM, Lima NGM., Cidral TA, Melo MCN, Lima KC. Prevalence

and factors associated with wound colonization by Staphylococcus spp. and Staphylococcus
aureus in hospitalized patients in inland northeastern Brazil: A cross-sectional study. BMC
Infect Dis 2014;14(1):328.

. Hassan MA, Abd El-Aziz S, Elbadry HM, Samy A., Tamer TM. Prevalence, antimicrobial

resistance profile, and characterization of multi-drug resistant bacteria from various infec-
ted wounds in North Egypt. Saudi ] Biol Sci 2022;29(4): 2978-2988.

. Guo M, Gao M, Gao ], ZhangT, Jin X, Fan ], Zhu Z. Identifying risk factors for secondary

infection post-SARS-CoV-2 infection in patients with severe and critical COVID-19. Front
Immunol 2021;12:715023.

. Erdal B, Keskin B, Altintas N, Kiraz N. COVID-19 hastalarinda sekonder enfeksiyonlar

ve literatiiriin gozden gegirilmesi: iiniversite hastanesinde yapilan retrospektif bir ¢alisma.
ANKEM Dergisi 2022;36(2):64-73.

Tao E, Tang X, Tao H, Luo Y, Cao H, Xiang W. Surgical treatment of diabetic foot ulcers
during the COVID-19 pandemic in China. ] Diabetes Complications 2020;34(9):107622.

. Singh H, Kaur H, Singh K, Sen C.K. Cutaneous manifestations of COVID-19: a systematic

review. Adv Wound Care (New Rochelle) 2021;10(2):51-80.

. Alshaikh FS, Godman B, Sindi O.N., Seaton RA., Kurdi A. Prevalence of bacterial coinfecti-

on and patterns of antibiotics prescribing in patients with COVID-19: A systematic review
and meta-analysis. PloS One 2022;17(8):e0272375.

. Aydemir O, Aydemir Y, Sahin E.O, Sahin F, Koroglu M, Erdem A.E. Secondary bacterial

infections in patients with coronavirus disease-2019 associated pneumonia. Rev Assoc Med
Bra 2022;68:142-6.

. Upreti N, Rayamajhee B, Sherchan S, Choudhari M.K, Banjara M.R. Prevalence of methi-

cillin resistant Staphylococcus aureus, multidrug resistant and extended spectrum B-lacta-
mase producing gram negative bacilli causing wound infections at a tertiary care hospital of
Nepal. Antimicrob Resist Infect Control 2018;7:121.

. Klinik Mikrobiyoloji Uzmanlik Dernegi (KLIMUD) Klinik Ornekten Sonug Raporuna Uy-

gulama Rehberi 2015. https://www.klimud.org/public/uploads/files/deri-deri-ekleri-yumu-
sak-doku-ornekleri-goz-ornekleri.pdf

12. EUCAST. European Committee on Antimicrobial Susceptibility Testing, Clinical breakpo-

ints 2021. https://www.eucast.org/clinical_breakpoints

13. Davarci 1, Kogoglu MLE, Barlas N, Samast: M. Yara kiiltiirlerinden izole edilen bakterilerin

antimikrobiyal duyarliliklar: ii¢ yillik degerlendirme. Ankem Derg 2018;32(2):53-61.

Tanrverdi Y, Torun E, Bilgin K, Birinci A. Yara yeri drneklerinden izole edilen etken-

ler ve antibiyotik direng profilleri. Diizce Universitesi Saglik Bilimleri Enstitiisii Dergisi

2021;11(2):123-8.

. Erdem F, Unal N, Bankir M. SARS-CoV-2 PCR pozitif hastalarda bakteriyel enfeksiyonlar
ve antibiyotik direnci. Harran Universitesi Tip Fakiiltesi Dergisi 2022;19(2):333-7.

. Budhiraja S, Tarai B, Jain D, Aggarwal M, Indrayan A, Das P. Secondary infections modify
the overall course of hospitalized patients with COVID-19: A retrospective study from a
network of hospitals across North India. IJID Regions 2022;3:44-53.

. Jo JH, Harkins CP, Schwardt NH, Portill JA, NISC Comparative Sequencing Program, Zim-
merman MD, et al. Alterations of human skin microbiome and expansion of antimicrobial
resistance after systemic antibiotics. Sci Transl Med 2021;13(625):eabd8077.

. Karadag A, Sengul T. Challenges faced by doctors and nurses in wound care management

during the COVID-19 pandemic in Turkey and their views on telehealth. ] Tissue Viability

2021;30(4):484-8.

Ozker E, Erkin A, Aslan HM, Kurtoglu T, Cayir MG, Akay T. Wound treatment strategies

during COVID-19 pandemic: An expert opinion. Turk J Vasc Surg, 2021;30(2):167-73.

Guo L, Xu H, Yue Z. Antibiotic resi: pattern of Pseud

lates among Chinese burn patients: A systematic review and meta analysis. Asian Pac ] Trop

Med 2022;15(1):17-25.

Saver U, Alig T, Giireser AS, Ozkan AT. Ortopedik cerrahi sonrasi yara enfeksiyonlari: Mik-

20.

aeruginosa wound iso-

21
roorganizmalarin dagihmlart ve direng durumlars.  Ortadogu Tip Dergisi 2018;10(4):492-
7.

22. Yildirim AM, Cark¢i HA, Yilmaz M, Toraman ZA. Yanik ve yara drneklerinden izole edilen

mikroorganizma tiirlerinin belirlenmesi ve antimikrobiyal duyarliliklarimin arastirilmast.

Kocatepe Tip Dergisi 2019;20:26-32.1.

Pantvaidya G, Joshi S, Nayak P, Kannan S, DeSouza A, Poddar P. Surgical Site Infections in

patients undergoing major oncological surgery during the COVID-19 pandemic (SCION):

A propensity-matched analysis. ] Surg Oncol 2022;125(3):327-35.

23.

328




OLGU SUNUMU / Case Report

Travma ile Karisabilen Bir Henoch-Schonlein Purpura
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Anahtar
Kelimeler

Henoch-schonlein purpurasi (HSP), ¢ocukluk ¢aginin non-trombositopenik palpabl purpura ile seyreden ve en sik goriilen sistemik vaskiilitidir. Cilt tutulumu, artrit,
renal ve gastrointestinal sistem tutulumu ile karakterizedir. Bobrekler, kolon, eklemler gibi bazi organlarda gelisen vaskiilit sonucu palpe edilebilen purpura, karin agrisi,
artrit ve bobrek hastaligr goriiliir. Hastalarin dokiintii, karin agris1 ve eklem sisligi ve/veya agrisi sikayetleri olur. HSP genellikle viral enfeksiyonlar, ilaglar ve bocek 1sirig

gibi antijenik bir stimulus ile tetiklenir. Purpurik cilt lezyonlar: vaskiilit, purpura fulminans benzeri degisik hastaliklarla karisabilecegi gibi, travma sonras gelisebilen
lezyonlarla karismaktadr.

Henoch-Schonlein purpurasi (HSP), 16kositoklastik vaskulit, travma

Abstract

Keywords

Henoch-schonlein purpura (HSP) is the most common systemic vasculitis of childhood with non-thrombocytopenic palpable purpura. It is characterized by skin involvement,
arthritis, renal and gastrointestinal system involvement. Patients complain skin rash, abdominal pain, joint swelling and joint pain. HSP is usually triggered by an antigenic
stimulus; including viral infections, medications, insect bite or food ingestion. Purpuric skin lesions can be confused with different diseases such as vasculitis, purpura fulmij

as well as lesions that can develop after trauma.

Henoch-Schonlein purpura (HSP), leukocytoclastic vasculitis, trauma
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GIRiS
Henoch-Schoénlein purpurast (HSP), ¢ocukluk c¢agimin
non-trombositopenik palpabl purpura ile seyreden ve en
sik goriilen sistemik nekrotizan vaskiilitidir’. Cilt, eklem-
ler, gastrointestinal sistem ve bobreklerin kiigtik damarlar:
etkilenebilmektedir. Etiyolojisi ve mekanizmasi tam olarak
bilinmemekle beraber, kiiciik damarlarin duvarinda im-

miinoglobulin A (Ig A) birikimi ile karakterizedir'*.

Travma olgularinda yumusak dokuda cilt alt1 kanamasina
bagli ekimoz, purpura goriilebilir. Travmaya ugrayan bol-
gede ekimoz/purpura, agri, 6dem goriiliir. HSPde ise fark-
l1 bolgelerde ve boyutlarda ¢ok sayida lezyon olur. Agri,
6dem, fonksiyon kayby, 1s1 artis1 gibi bulgular eslik edebilir.
Bu Klinik ayric1 tanida 6nemlidir. Detayli bir anamnez ve

fizik muayene HSP’nin ayirici tanisinda ok 6nemlidir.

Burada purpurik dékiintiiniin eglik ettigi hastaliklarla ka-
risabilecek HSP’li bes bucuk yasinda bir kiz olgu sunul-

maktadir.

OLGU
Bilinen bir hastalig1 olmayan saglikli 5,5 yasinda kiz hasta,
ayak bileklerinde sislik, agr1, bacaklarda morarma yiirtiye-
meme ve sikayetleri ile ¢ocuk acil poliklinigine basvurdu.
Oykiisiinde bir hafta énce banyoda dus alirken diisiip aya-
g1 burktugu, sonrasinda hastaneye basvurdugu 6grenil-
di. Bagvurdugu saglik merkezinde yapilan fizik muayene
ve tetkikler sonucu hastada yumusak dokuda travmaya
bagli ezik oldugu, fraktiir saptanmadig ifade edildi. Has-
taya bandaj, agr1 palyasyonu ve istirahat énerildi. Oz geg-
misinde ve soy ge¢misinde herhangi bir patolojik 6zellik
yoktu. Son bir ay icinde bir kez burun akintisi ve tikanik-
lig1 sikdyeti mevcuttu. Hastanin kan basinct 100/60 mm-
Hg, nabz1 86/dk, viicut sicaklig1 timpanik él¢tim ile 37,1 °C
ve solunum sayist 20/dk idi. Fizik muayenesinde tonsilleri
hipertrofik, her iki alt ekstremitede yaygin ve degisik bo-
yutlarda basmakla solmayan, kasintisiz purpurik lezyonlar
gorildi (Resim 1, 2). Her iki ayakta ve ayak bileklerinde

6dem mevcuttu. Palpasyon ile hassasiyet, 1s1 artis1 ve ha-

reket kisithiligi saptandi. Hasta eklem agrisi nedeniyle
ayaklarinin tizerine basamiyordu. Viicudunun diger yer-
lerinde dokiintiisti yoktu. Sikéyetlerin ortaya ¢ikmasindan
once ila¢ kullanimi olmadigi, yakin zamanda herhangi bir
agilama olmadi@1 6grenildi. Hastanin dokiintiistiniin tipik
HSP seklinde olmasi sebebiyle HSP 6n tanisina yonelik
gerekli kan, idrar ve gaita tetkikleri yapild: ve patolojik de-
ger saptanmad1. Laboratuvar incelemelerinde; idrar rengi
sar1, goriiniimi berrak, pH’s1 6.0, dansitesi 1026, proteini
negatif idi. Idrar mikroskopisinde her bir biiyiitme alanin-
da 0 eritrosit, 2 16kosit, protein negatif saptandi. Tam kan
sayiminda beyaz kiiresi 8.440/mm3, hemoglobin 12.7 g/
dL, nétrofil 4.020/mm?, lenfosit: 3.390/mm’, platelet sayis1
271.000/mm?® olarak bulundu. Periferik yaymada, platelet-
ler bol ve kiimeli idi. Serum elekrolitleri normaldi, bobrek
ve karaciger fonksiyonunu gosteren tetkikleri normaldi.
Protrombin zamani ve aktive parsiyel tromboplastin zama-
n1 normal idi. C-reaktif proteini 3,11 mg/dL idi. On tanida
HSP diistintilmesi nedeniyle bakilan gaitada gizli kan ne-
gatif saptandi. HSP’nin renal ve gastrointestinal tutulumu
olmayan hastada cilt ve eklem tutulumu olmasi nedeniy-
le ¢ocuk romatoloji boliimiine konsiilte edildi. Hastanin
purpurik lezyonlarindan alinan cilt biyopsisinde 16kosi-
toklastik vaskiilit saptandi. Cocuk romatologu tarafindan
hastaya artriti i¢in steroid (1 mg/kg/giin), ibuprofen (10
mg/kg/doz) ve proton pompa inhibitérii (PPI) tedavileri
baslanilmasi 6nerildi. Takiplerinde bobrek ve gastrointes-
tinal sistem tutulumu olmadi. Takip eden giinlerde agrist
gerileyen hastaya eklem bulgularina yonelik istirahat ve
analjezik tedavileri 6nerilerek ¢ocuk romatoloji boliimiine
kontrole gelmek iizere taburcu edildi. Izleminin dérdiincii
aymda olan hastanin renal, gastrointestinal tutulumu ol-

madi, dokiintiisii tekrarlamadi.
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Resim-1. Alt ekstremitelerde travmayla uyumlu olmas: bek-

lenmeyen arka bolgede palpable purpuralar

2

Resim-2. Alt ekstremitelerde on yiizde palpabl purpumlar

goriimektedir

TARTISMA
Olgumuzun ilk degerlendirilmesinde dokiintiilerden bir
hafta 6nce diigme 6ykiisti mevcut idi. Bu nedenle bulgula-
rin ditgmeye sekonder gelismis oldugu disiiniildii. Ancak
dokiintiintin tipi, yerlesimi ve eslik eden diger bulgular
HSPyi desteklemekteydi.

HSP daha ¢ok sonbahar ve ilkbahar aylarinda ortaya ¢ik-
maktadir. Bu hastaligi tetikleyen nedenler arasinda bu
mevsimlerde artan viral enfeksiyonlari diisiintilmekte-
dir'. Insidansy, yilda 14- 18/100 000 olarak bildirilmigtir>®
. En sik 5- 6 yas arasinda goriiliir ve erkeklerde daha sik

gortlmektedir6. Hastamizin bulgular: literatiire uyumlu
sekilde ilkbaharda gelismis olup, literatiiriin aksine olgu-

muzun cinsiyeti kizd1.

Patogenezinde gecirilmis bakteriyel ve viral enfeksiyonlar,
ilaglar (parasetamol, NSAI, penisilinler, sefalosporin gru-
bu antibiyotikler vb.), as1 uygulamasi ve allerjen maddelere
karst bozulmus immiin yanit sonucu damarlarda nétrofil,
eozinofil ve fibrin birikimine sonucu gelisen lokositoklas-
tik vaskdlittir'*. Hastamizin herhangi bir ilag kullanimi ve
agilama oOykiisii olmamasi,1 ay 6nce iist solunum yolu en-
feksiyonu sikayetleri olmasi nedeniyle, literatiirde belirti-
len tetikleyici etkenlerden viral enfeksiyonlarin olgumuz-
da da patogenezde baslatic1 olarak rol almis olabilecegini

distindirdi.

HSPde tutulan damarlarin lokalizasyonuna gore hasta-
larin sikayet ve bulgulari degisiklik gosterir’. En sik cilt,
eklem, gastrointestinal sistem ve bébrek tutulumu gorii-
lar'2 Nadiren akut batin, akut apandisit, akut pankrea-
tit, invajinasyon, akut skrotum, 6zefajit, duodenojejunit,
hemorajik {iretrit gibi klinik tablolara da neden olabilir7.
Pulmoner ve beyin i¢i tutulumlar daha nadir olmakla be-
raber oliimciil seyredebilir®. Santral sinir sistemi tutulumu
akut hemoraji, inme ya da serebral vaskiilit olup, hastalar
akut biling degisikligi ve nobet gecirme gibi sikayetler ile
gelebilir®'®. HSP cilt dokiintillerinden multipl intestinal
perforasyon gibi agir gastrointestinal sistem tutuluma ne-
den olabilecek, semptom yelpazesi genis bir hastaliktir'.
Hastamuzin ise, cilt ve eklem tutulumu disinda bir bulgusu

yoktu.

Rutin laboratuvar tetkiklerinin tanisal bir degeri yoktur,
gogunlukla sonuglar normaldir. Renal tutulum varhginda
tam idrar tetkikinde proteiniiri, gastrointestinal tutulum
varliginda gaita gizli kan pozitif olabilir. Hastalarda akut
faz reaktanlar1 ( C reaktif protein ve sedimentasyon) ile
serum Ig A diizeyi yiiksek saptanabilir, kompleman (C3,
C4) diizeyi genellikle normaldir'. HSP anti-nétrofil si-
toplazmik (ANCA) antikor negatif bir vaskiilittir, diger
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vaskiilitlerin ayrici tanisinda kullanilabilir'?. HSP tanist
hikaye, fizik muayene (palpabl purpura, artrit-artralji, re-
nal ve gastrointestinal tutulum) ve laboratuvar ile konu-
labilmektedir'**2. Kesin tani alt ekstremitede palpabl pur-
pura, trombositopeni olmaksizin petesi varligina ek olarak
agagidaki dort 6zellikten en az birinin varligi ile konur. (1)
karin agrisi; (2) artrit veya artralji; (3) histolojide baskin
olarak IgA birikimi olan 16kositoklastik vaskiilit veya pro-
liferatif glomeriilonefrit; (4) bobrek tutulumu (hematiiri,

kirmizi kan hiicresi dokiintiileri veya proteiniiri)*.

Laboratuvar testleri bobrek tutulumunu (idrar tahlili, id-
rar mikroskopisi, serum kreatinin) degerlendirmede ta-
mamlayicidir ve gorintilleme ¢aligmalari karin tutulumu
ve invajinasyon gibi olas1 komplikasyonlarinin degerlen-
dirilmesinde yardimcidir. Eksik veya olagandisi bulgular:
olan ¢ocuklarda, etkilenen organin (deri, bobrek) biyopsisi

taniyr dogrular."?

HSP genellikle giriiltili baslar, fakat hafif ve kendini si-
nirlayan bir hastaliktir. Prognozu iyidir ancak tekrarlaya-
bilir. Tedavisi semptomatik olup hidrasyon, analjezik ve
dengeli beslenmedir. Steroidler bobrek ve/veya gastroin-
testinal tutulum ve/ya artrit gelismesi durumlarinda kul-
lanilir®. Steroid kullanimi semptomlarin siddetini azaltir
ancak prognozu degistirmez, bobrek hastaligi gelisimini
onlemez8. Olgumuzda da HSP klinik tablosu selim sey-
retmis idi ve kendi kendini sinirladi. Analjezik tedavi ve

istirahat ile hastanin agrisinda dramatik gerileme oldu.

Purpuranin ayrici tanisinda HSP, akut infantil hemora-
jik 6dem (ATHO), meningokoksemi, septisemi, purpura
fulminans, Kawasaki hastaligi, eritema multiforme, trti-
ker ve travma gibi degisik klinik nedenler var. Hastami-
zin lezyonlar1 ve diger bulgularinin (agri, 6dem, hareket
kasithilig) travma sonrasinda ve travma bolgesinde olus-
mast ailesi tarafindan ¢carpmaya bagli oldugu disiintilmis.
Sikayetlerin giderek artmasi ve yayilmasi nedeniyle ¢ocuk
acil poliklinigine basvuran hastanin dykiisii travmaya bag-

11 nedenleri digiindiirse de, HSP’nin tipik bulgular1 mev-

cuttu. Dokiintiisiiniin travmadan 4 giin sonra baslamasi,
bilateral ve palpabl olmasi bizi travmadan uzaklastirip 6n
planda HSP diistindiirdi.

SONUC
Travma sonrasi purpura gelismesi beklenen bir bulgudur
ancak siklikla travmayi takip eden ilk 24 saat icinde sadece
travma bolgesinde gelisir. Bilateral gelisen, yaygin palpabl
purpurik dokiintiide ise akla ilk gelmesi gereken hastalik-
larin baginda ¢ocukluk doneminin en sik vaskiiliti olan
HSP gelmelidir. Olgumuzda oldugu gibi yakin zamanda
gegirilen travma oykiisii ya da agri, 6dem gibi diger bul-
gularin dokiintiiden 6nce ortaya ¢ikmasi tanida giiclitk
yaratsa da ayrict tanida HSP her zaman akilda tutulmadir.
Agiklamalar Bilgilendirilmis onam: Olgu sunumunun ve
beraberindeki gorintiilerin yaymlanmas:i igin hastanin

ebeveynlerinden yazili bilgilendirilmis onam alind1.

Hasta Onay1
Hastanin annesinden (yasal sorumlusu) yazili onam alin-

mustir.
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Yazarlar bu makale ile ilgili olarak herhangi bir ¢ikar ¢atis-
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0z
Sertralin, antidepresan ve anksiyolitik 6zellikleri olan pek ok psikiyatrik bozuklugun tedavisinde kullanilabilen segici serotonin geri alim inhibit6rii (SSGI) grubundan bir
antidepresandr. Sertraline bagh nadir gériilen yan etki kanama egiliminin artmasidir. Bu yazida sertralin kullanimiyla baglayan ve ilacin kesilmesinin ardindan kaybolan
sertalin kullanimu ile iligkili ekimoz olgusu sunulmustur.
Anahtar . . . . B . .
R Sertralin, Segici Serotonin Gerialim Inhibitérii, Ekimoz, Yan Etki, Kanama Bozuklugu
Kelimeler
Abstract
Sertraline is an antidepressant from the selective serotonin reuptake inhibitor (SSGI) group using the treatment of many mental disorders with antidepressant and anxiolytic
properties. A rare side effect of sertraline is an increased bleeding tendency. In this article, a case of ecchymosis associated with sertraline use, which started with sertraline and
disappeared after discontinuation of the drug, is presented.
Keywords  Sertraline, Selective Serotonin Reuptake Inhibitor, Ecchymosis, Side Effect, Bleeding Disorder
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GIRiS
Secici serotonin geri alim inhibitorleri (SSGI) depresyon
basta olmak tizere gesitli psikiyatrik bozukluklarin teda-
visinde siklikla kullanilan antidepresanlardir.’ Sertralin,
antidepresan ve anksiyolitik 6zellikleri olan diisiik yan etki
profiline sahip bir ilagtir. Sertralinin en yaygin yan etki-
leri ishal, kabizlik, libido kaybi, orgazm giicliigii, erektil
disfonksiyon, yorgunluk, bas dénmesi ve mide bulanti-
s1 olmakla birlikte hematolojik yan etkiler nadirdir.>* Bu
hematolojik yan etkiler bildirilmis vakalarda azalan siklik
sirasina gore; vajinal kanama, burun kanamasi, purpura,
hematiiri ve rektal kanama olarak gortilmustiir.»** Bu yazi-
da sertralin kullanimi sirasinda alt ekstremitelerde yaygin
ekimotik lezyonlar gelismesi iizerine aile hekimligine bas-

vuran olgu sunulmustur.

OLGU
Kirk ti¢ yaginda kadin hasta alt ekstremitelerinde yaygin
ekimotik lezyonlar gérmesi tizerine aile hekimligi polikli-
nigine bagvurdu. Bu lezyonlarin yaklagik 1 aydir oldugunu
belirtti. Isteksizlik, mutsuzluk, yorgunluk ve uyku diize-
ninde bozukluk sikayetleri sebebiyle bir ay 6nce psikiyatri
poliklinigi tarafindan sertralin 50 miligram (mg) tablet
1*1 tedavisi baglanmis. Ozge¢misinde psikiyatrik ya da
fiziksel hastalik, alerji, ila¢ kullanimi, vitamin ve bitkisel
destek kullanimi 6ykiisii yoktu. Ekimoza sebep olabilecek
travma, enfeksiyon, malignite veya vaskiilit gibi alternatif
bir taniy1 isaret edecek sekonder neden yoktu. Soyge¢mi-
sinde fiziksel ve psikiyatrik hastalik 6ykiisii yoktu. Her iki
bacak 6n yliziinde yaklagik 2*3 cr’lik dort adet ekimotik
lezyon saptandi. Fizik muayenesinde kan basinci 130/75
mmHg (normal), nabiz 72 atim/dakika (normal), ates 36
°C (normal), solunum say1s1 15/dakika (normal). Kas agri-

s1 veya hassasiyeti yoktu.

Laboratuvar degerlendirmesinde; beyaz kan hiicresi: 5690
(4000-10000 K/uL), trombositler: 219000 (100000-400000
K/uL), protrombin zamani (PT): 11.2 (7-12.9 sn), aktive
parsiyel tromboplastin zamani (aPTT): 31.4 (22.9-37.9
sn), INR: 1.15 (0.8-1.3), fibrinojen: 2 (2-4 g/L), Faktor 8:

112 (%70-150), Faktor 9: 110 (%70-150) Von Willebrant
Faktor antijeni: 104 (%50-160). Hastanin 6zge¢misinde ve
soyge¢misinde ekimoza sebep olabilecek bir durum yok-
tu. Laboratuvar degerlendirmesinde hematolojik hastalik
distindiirecek 6zellik olmamasi, anamnezinde sikayetinin
ilag kullanimi sonrasi baglamis olmasi tizerine sertralin te-
davisi kesildi ve topikal kondroitin polisiilfat tedavisi bas-
land1. Tki hafta sonra yapilan kontrol muayenesinde teda-
vinin kesilmesini takip eden iki hafta icerisinde ekimotik

lezyonlarin kayboldugu goriildii.

Figiir 1. Hastanin alt ekstremitesinde ekimotik lezyon

Hastadan tibbi verilerinin yayinlanabilecegine iligkin yazi-

11 onam belgesi alind1.

TARTISMA
Hastada travma 6ykiisti ve sertralin dist ila¢ kullanim 6y-
kiistiniin olmamasi, yapilan laboratuvar degerlendirme-
lerinin normal sinirlarda olmasi, anamnezinde sertralin
kullanimi sonrasi sikayetlerinin baglamis olmasi ve ilag
kesildikten sonra goriilen hizli diizelme géz oniine alin-
diginda ekimotik lezyonlarin sertralin kullanimina bagh

oldugu dustunildi.

SSGr'lara bagl gorillen hematolojik yan etkiler siklig
coktan aza dogru siralandiginda vajinal kanama, burun
kanamasi, purpura, hematiiri ve rektal kanama olarak bil-

dirilmigtir.*

Hemostazin; trombosit tikact olusumu veya birincil he-

mostaz, ptht1 olusumu, antitrombotik aktivasyon ve fib-
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rinoliz olmak {izere dort ana olaydan olusan bir kaskad
olarak gerceklestigi belirtilmistir.® Antidepresan tedavisi
alan hastalarda 5-hidroksitriptamin (serotonin) metabo-
lizmasindaki degisiklige bagl olarak bu kaskadin birinci
ve ikinci adimlarinda anormallikler bildirilmistir.® Bu
fenomenin ¢esitli nedenleri 6ne striilmiistiir, ancak Hal-
perin ve Reber’in bulgularina gore, degisiklikler en sik
hemostazin ilk fazi olan tikag olusumunda meydana gelir
ve trombositlerin agregasyonunda ve aktivitesinde azalma
gozlenebilir.® Bu son ozellik, serotoninin trombositlerden
salgilanmasindan ve trombosit agregasyonunda rol oyna-
masindan kaynaklanmaktadir.’ Ozellikle, trombositlerin
serotonerjik uyaranlara degistirilmis yanit: gibi trombosit
fonksiyonlarinda 6nceden var olan bozukluklar, depres-
yon tedavisi goren bazi hastalarda kanama diyatezine kat-

kida bulunabildigi belirtilmistir.”

SSGI grubundan olan essitalopram kullanimina bagl ge-
lisen burun kanamasi AlJhani ve ark. tarafindan gozlem-
lenmistir.® Yine bir SSGI olan paroksetin kullanimi sonrasi
ekimoz gelisen hasta Ay R. tarafindan sunulmustur.’ Bizim
vaka sunumumuzda ise sertralin kullanimi sonrasi ekimoz

gelisen bir hasta incelenmistir.

[gili literatiir incelendiginde sertralin kullanimi ile ekimoz
ya da kanama riski artabildigi gorilmistir. Sertralin teda-
visi alan bir hastada ekimoz gozlendiginde ila¢ kesilmeli
ve serotonin geri alimina etkisi olmayan bir antidepresana
gecilmelidir. Olgumuzda ilaci keserek topikal kondroitin
polistilfat tedavisine basladik ve 2 hafta sonraki kontrol
muayenesinde ekimozun tamamen iyilestigini gozlemle-
dik. Klinikte SSGI segilirken hastalarin daha 6nceki kana-
ma 6ykiisii, non-streoid antiinflamatuar ila¢ kullanimi, an-
tikoagtilan ila¢ kullanimi 6ykiisii dikkatle sorgulanmalidir.
Yakin zamanda cerrahi girisim planlanan hastalarda trom-
bositlerde serotonini inhibe eden ilaglar tercih edilmeme-
lidir. Trombosit sayis1 diisiik ve/veya trombosit fonksiyon
bozuklugu siiphesi olan hastalarda antidepresan se¢imin-
de daha dikkatli olunmalidir. Klinisyenler ila¢ se¢iminde

bu yan etkiyi mutlaka akilda tutmalidirlar.

Maddi Destek ve Cikar iliskisi
Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iligkisi yoktur.
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