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HCV neden onemli

Dinya’da her yil 3-4 milyon yeni olgu ve 350 bin 6lUm
Kronik HCV enfeksiyonu siroza ve HCCye yol acabilir

ABDde HCV iliskili mortalite 1995den itibaren dramatik
olarak artti fakat 2002den itibaren plato cizmektedir

Bu virtse bagl KC yetmezligi ABD ve Avrupa’da KC
transplantasyonunun baslica endikayonudur

Kronik Hepatit C antiviral ilaclarla tedavi edilebilen tek
kronik viral enfeksiyondur

Kalici virolojik yanit (KVY) hemen her zaman virlistin
eradikasyonu demektir

Westbrook RH natural history of hepatitis C. J Hepatol 2014
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Viroloji-virion yapisi

HCV 50 nm capinda kuresel yapili zarfh bir viras

2 zarf proteini: E1 ve E2
— Nukleokapsidi cevreleyen 2 kath lipid tabakaya baghdir

Nukleokapsid:
— bircok kor protein kopyasi ve genomik RNAdan olusur
— Ikozahedral simetrilidir

HCV konagin serumunda farkli formlarda bulunur
— VLDL ve LDLye bagli virionlar (enfeksiy6z form)

— Imminglobulinlere bagl virionlar
— Serbest virionlar
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Viroloji-genomik organizasyon

HCV tek iplikli pozitif yonelimli RNA virtsuduar
-laviviridae>Hepacivirus genusu>HCV (tek uye)

HCV genomu 9600 nukleotid uzunlugundadir

— 3000 aalik buyutk bir viral polipeptid preklrsorinu
kodlar

5" ve 3’ uclarinda protein kodlamayan bdlgeler

vardir

— lyi korunmus bdlgelerdir

— 5 NCR bolgesinde IRES (Internal ribozomal entry site)

var

* Baska bir translasyon baslatici sinyale gerek olmaksizin viral
genomun ribozom tarafindan okunmasini saglar




Viral replikasyon ve yasam dongusu
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Viral replikayon ve yasam dongusu

* Viral replikasyon hepatositlerde gerceklesir
e Zarf glikoproteinleri E1 ve E2nin hicre ylzeyinde iliski
kurdugu reseptor molekdiller
— CD81
— SR-B1 (scavenger resptor B1)
— Klaudin
— Occludin
— Heparan sulfat glikozaminoglinlar
e Hucre yuzeyindeki heparan sulfat glikanlar ve LDL-R
aracihigi ile virus htcre yuzeyinde yogunlasir

— Virus ilk olarak SRB1 daha sonra CD81-Claudin 1 kompleksi
ve occludin ile etkilesir






 HCV endositoz ile hicre icine alinir.
Endozomun asidifikasyonu

* Viral ve endozomal zarlar kaynasir (flizyon),
kapsid soyulmasi olur

e Genom sitozole salinir



Translasyon ve poliprotein olusumu

* Ribozom 5’ NCR bolgesindeki IRES’e (Internal ribozomal
entry site) baglanir. HCV genomunun translasyonu ile 6nce
bir poliprotein sentezlenir

* Bu molekul proteazlarca kesilir, virtistin en azindan 11 adet
yapisal ve yapisal olmayan proteinlerine ayristirilir

* Yapisal proteinler:
— Nukleokapsid (C)
— E1 ve E2: zarf proteinleri

* Yapisal olmayan proteinler:
— NS2, NS3, NS4A, NS4B, NS5A, ve NS5B

AR AR NN R

C E1 E2 |p7] NS2 N. NS4A| NS4B NS5A NS5B
Core Envelope Viroporin Serine  RNA NS3 ? RNA RNA-dependent
glycoproteins Cystine protease helicase protease binding site  RNA polymerase
cofactor

protease
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Replikasyon

e Membranoz ag: replikasyonun gerceklestigi hiicre ici
vezikiler yapilar

— Konak htuicrenin sitoplazmik membraninda degisiklik sonucu
olusur

— Perinukleer membranlarla yakin temas icindedir

— Bu yapilarda NS proteinler ve hiicresel proteinler birikerek
replikasyon kompleksini olusturur

 HCV replikasyonu NS5B RNA bagimli RNA polimeraz
tarafindan katalizlenir

— Pozitif yonelimli genomik RNA negatif yonelimli ara RNA
olusumunda kalip gorevi gortr

— Negatif iplikcikli RNA kalip olarak kullanilarak cok sayida pozitif
polariteli RNA Uretilir



Viral partikul olusumu

ER icinde kor proteinin viral RNA ile etkilesimi

Nukleokapsit olustuktan sonra virts ER
zarlarindan tomurcuklanarak zarf yapisini
kazanir

Viral partikuller ekzositozla hucre disina atilir

Bu viral partikiller komsu htcreleri enfekte
eder ya da dolasima girer



- o e \
@ Vesicle fusion/ o

Receptor-virus release of infectious

{:} bgg {:’} R .-{:}fnafm(gymop
@ T Vg;)ntranspon {:} >

Endocytosis and glycoprotein  °~ Assembly/
: s t: maQUfatl_On e -k packag'ng

@ Disproportionate synthesis (+)
@ of (+) strand viral genomic W
RNA f t | \/
Fusion and Tom () tempiaia/AA /’W

r\_J

{ uncoating \nm N,
< T f[fou/“\
I

\\ 2 N\q’b\,\,\,\!\«(_’ NS5B

RdRp

Generation of (—) NS3 unwinds

strand RNA template @ g?\:lzie -strand

p7
Translation into
polyprotein precursor

@ Polyprotein processing

Hiid .Nssé 'NS5B replication complex
Cleavage of downstream NS
proteins 7( NS3/4A cofactors

/

NS3 NS4B
NS4A



Virus protein fonksiyonlari

Blyuk oncul poliprotein hiicresel ve viral protezlarca

kesilir

Proteinler

— Viral replikasyon icin cok 6nemlidir

— Ayrica konak immun cevabini bozarlar

P7 viroproteini

— Genomda Yapisal proteinler ile NS proteinler arasindadir
— lyon kanal etkinligine sahiptir

— Virusun biraraya gelme ve salinimi asamalarinda goreuvili

Yapisal proteinler hiicresel proteazlar (sinyal
peptidazlar) tarafindan kesilerek ayrilirlar

— Bu olay ER’de gerceklesir



Yapisal proteinler

* Kor proteini
— RNA ile birlikte nikleokapsidin ana yapisini olusturur

— Lipid damlaciklarina baglandigi zaman yapisal olmayan
proteinleri toplar, assembly’de dnemli

— Virlse karsi hicresel savunmayi bozan fonksiyonlari var (IFN
Uretimini bozar vs)

— Hucre icinde lipid birikimi ve sonra insulin direnci
— Kor proteindeki mutasyonlar HCC riskini artirmakta
* E1ve E2 proteinleri

— Hiicre yuzey reseptorlerine baglanma ve flizyondan
sorumludurlar

— E2 htcresel reseptorlere baglanmada E1’in fuzyonda rolu vardir
— Konak antikorlarinin hedefidirler

— E2nin amino ucunda bulunan HVR-1 bolgesi konak humoral
yanitindan kurtulmada onemli



Yapisal olmayan (NS) proteinler

* P7 ER sinyal peptidazi tarafindan kesilir

* NS proteinler, virls tarafindan kodlanan
proteazlarca kesilerek olgun viral protein
haline gelirler

* NS2/NS3 birleskesini NS2nin karboksi ucu ve
NS30in amino ucu biraraya gelerek olusan
cinko bagiml bir sistin proteaz enzimi keser

A Y 0 e T W

C =l E2 |p7| NS2 NS NS4A| NS4B NS5A NS5B

Core Envelope Viroporin Serine RNA NS3 - RNA ek
gYeop/aae Cystine Pr0'€aS€ helicase protease binding site RNA polymerase
protease cotactor



NS3 ve NS4A

* NS3, serin proteaz, RNA helikaz ve nukleozid trifosfataz
(NTPaz) aktiviteleri gosterir

— NS3i{in 1/3 amino ucu nonkovalan baglarla NS4Aya
baglanarak serin proteaz aktivitesi gosterir

— Bu serin proteaz enzimi kendisinden sonraki bitin NS
proteinlerin poliproteinden kesilerek ayrilmasindan
sorumlu

— NS3 proteaz hicresel IFN Gretimini uyaran Cardif ve TRIFi
parcalayarak IFN yanitini bozar

— Helikaz aktivitesi ile viral RNAyi ve konak DNAsInI acar

* NS4A

— NS3Un proteaz aktivitesini stabilize eder

— Kompleksin ER membranina tutunmasini saglar, NS5A'nin
hiperfosforilasyonunu dizenler



NS proteinler- NS4B, NS5A, NS5B

* NS4B HCV transkripsiyonunun gerceklestigi
membrandz ag olusumunu tetikler

* NS5A, ER membranina baglanir.

— Domain 1’in RNA baglama kapasitesi vardir
replikasyonda 6nemlidir

— Infekte hiicrelerde apoptozisi inhibe eder

— IFN yanitiyla iliskilidir, buradaki bazi mutasyonlar IFN
cevabini arttirir

* NS 5B RNA bagimli RNA polimerazdir

— Hem negatif yonelimli HCV RNA iplikcigini hem de
pozitif yonelimli HCV RNA genomunu sentez edebilir



Genotipler ve turumsuler

 HCV tim genom boyunca hatiri sayilir bir
neterojenite ile sonuclanan yuksek mutasyon
n1zina sahiptir

— RNA bagimli RNA polimeraz enziminin hata dizeltme
ozelligi yok

— Yiiksek viral turnover-giinde 10'°-10*? virion olusur
— HCV’nin serumdaki yari omrua 45 dakikadir

* Genetik degisim yeni sentezlenen viral
genomlarin 6nemli kisminda vardir



Genotipler

* Genotipler virisun evrimi sirasinda ortaya
ctkmistir

* 6 major genotip var
— Genotipler %60-70 sekans benzerligi gosterir
(genotipler arasindaki sekans farkliligi en fazla %34)

— 70 civarinda subtip vardir (subtipler arasindaki sekans
benzerligi %77-80)

* HCV genotipi infekte eden susun intrensek
ozelligidir, bir kez belirlemek yeterlidir

— Nadiren birden ¢ok HCV virusu ile koinfeksiyona bagl
miks genotip enf’u olabilir



Genotipler

HCV genotiplerinin dagilimi yoninden cografi
farkhhk vardir

En sik gorulen genotip 1'dir
Genotiplerin frekanslari farkli irklarda farklidir
HCV genotipi tedaviye cevapla iliskilidir

KC hastaliginin ciddiyeti, akuttan kronige
gecisle vs iliskisi yoktur



Tarumsuler (Quasispecies)

Tek bir infekte kiside viral replikasyon sirasinda olusan
birbirine yakin fakat yine de heterojen HCV RNA
sekanslaridir

— Viral genomun 6zellikle bazi bolgelerinde mutasyon orani daha
yuksektir (E2)
Konagin immun cevabindan kacis ve kroniklesme
mekanizmalarindan biridir
Akut enfeksiyon ya da tedavi sirasinda tlirtumsiulerin
kaybolusu virtsiin temizlenmesi ile iliskili
— Bircok tirimsunidn olusumu ise virtsun kahicihgi ile iliskili

— Antikor araciliimmiun baski tirimsulerin ortaya ¢cikmasinda
etkili olabilir

— Intrensek olarak IFN’a direncli HCV varyantlari tanimlanmadi

Taramsua sayisinin artmis olmasi siroza hizli ilerlemeyle
iliskili



Dogal seyir

* Akut hepatitlerin %20si HCV’ye baghdir

e Akut hepatit C sonrasi kroniklesme sansi %50-
90 arasindadir

e |L28-B polimorfizmi akut hepatit C sonrasi
spontan iyilesmede onemli

— Genotip CC olanlarin %530
— Genotip CT olanlarin %30’u

— Genotip TT olanlarin %234 iyilesir



Aslinda kronik hepatit C hastalarin buyuk bir

kisminda cok yavas ilerler, ancak %25 olasilikla
sirozla sonuclaniyor.

Kompanse sirozda 10 yillik stirvi %80

Batida karaciger transplantasyonunun en sik
nedeni

HCC genellikle 30 yil ve Gzerinde bu virtsu
tasiyanlarda gorultyor



Akut hepatit C enfekshyonu
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Kimde KHC’nin siroza gitme ihtimali
daha fazla

Infeksiyonun siresi (En dnemlisi)
lleri yas

llerlemis histolojik aktivite veya evre
Genotip 1

Tarimsulerin artmasi

Kc demirinde artis

Birlikte diger KC hastaliklarinin varhgi ( alkolik kc hast,
KHB, hemokromatozis, alfal antitripsin eksikligi, ve
steatohepatit)

HIV enfeksiyonu
Obezite



Epidemiyoloji-Global prevalans

DSO’ye gére Gower E’nin ¢alismasi

e anti-HCV prevalansi %3’tur e anti-HCV prevalansi %1,6
e 185 milyon kisi HCV ile e 115 milyon (92-149) kisi
enfekte HCV ile infekte,
— 104 milyonu 15 yas ustlinde

HCV RNA pozitifligi prevalansi %1.1 (Gower E,2014)
viremik kisilerin sayisi 80 milyon (64-103),
15 yas ustl 75 milyon
Dinya genelinde her yil 350 000 kisi HCV’ye bagli nedenlerden
otara oluyor
Dinya genelinde prevalans 1990dan 2010°a artti.



Prevalence of Replicating
HCV Infection

Prevalence (Viremic)
P 0.0%-0.6%
PP 0.6%-0.8%
0.8%-1.3%
1.3%-2.9%

B 2.9%-7.8%

-~

(Gower et al., J Hepatol 2014;61:5S45-57)



* Enfeksiyon prevalansi ABD’de %1,3-1,6
arasinda iken Misirda %15°dir

* Dunya genelinde viremik HCV
enfeksiyonlarinin yarisindan cogunun Cin,
Pakistan, Nijerya, Misir, Hindistan ve Rusya’da
ver aldigl gorulmektedir



Gower E, hepatit C virus enfeksiyonunun
global epidemiyolojisi ve genotip dagilimi

e Dunya nufusunun yaklasik yarisi genotip 1 ile enfekte

* Genotip 1 (%46):
— Genotip 1b: %22

* Genotip 3: %22
* Genotip 2: %13
* Genotip 4: %13

— Genotip 1’'in hakim oldugu bolgelerde (asya, avrupa,
avustralya, kuzey amerika ve latin amerika) genotip
1’in sikhgl %53-71 arasindadir

* Asya’da genotip 3 %40 oraninda



* Genotip 4: Ortadogu ve Kuzey Afrika (basta
Misir)

* Genotip 5: Guney Afrika i
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* Avrupa’da en sik bulunan genotip 1b’dir
— Genotip 1b (%47), 1a (%17)
— Genotip 3 (%16)
— Genotip 2 (%13)

 Ulkemizde de en sik genotip 1b vardir



FIGURE 2.1 Global distribution of genotypes of HCV
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Hepatit C: genotip dagilimi
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Ulkemizde genotip dagilimi

Marth Africa/Middle East

Algaria 1.4% 306 122% 57.0% M3% 10.0% 47% 0.8% 4.0%
[(02%-2 5%) [GB-T0E)

Egypt 14.T% 67T 7% 10.0% B306 BE23 2.3% 38% 08% H23.1%
(10.3%-18.0%) [T.0%-12.2%) (5820-10,170) (3840-5BES)

Iran 0.5% B1B% 0.4% a5 241 38T 12.1% 1.3% 1.4%  27.5% 0.89% 18.4%
(0.2%1.0%) [0.2%-0.8%) [116-580) [BT-483)

Irag 32% &50 14% 12 9% 17.1% 52.9% 15.7%
(0.3%-3 2%) (6 1-650)

Jaordan 40.0% 33.3% 26T

Kurwait 19.4% 0.7% 6&68% 54.2% 18.8%

Lebanon 254% 16.9% 48% 63% 458% 0TH

Libya 1.2% 53 4 9% 14.5% 13.2% 148% 167% 3I5.7%
[1.2%-2.3%) [53-101)

Morococo 1.6% TOA%  1.1% 3TE 267 07% Th2W 22 T% 0.7% 0.7%
(0.6%1.8%) [0.4%-1.4%) [148-460) [105-326)

Oman

FPalasting 18.5% 9.8% 64, 1% T.6%

Ciatar 0.9% 17
(0.5%1.5%) [8-2T)

SaudiArabia 1.5% B1E% 0O7TH a7 153 258% 44% 28% 600% 03%  03% 63%
[0.6%T .3%) [0.3%-3.8%) (1231484 ) [B3T7T1)

Syria 2B.5% 0.8% 18% 59.0% 100%

Tunisia 1.3% BDO%  1.0% 107 B& 14%  B2&% 10.1%  14% 4.3%
[0.3%-2 5%) (0. 2%-2.0%) [26-208) [21-186)

Turkey 1.0% B20% 0.B8% 529 434 Bi%m BATH 22% 48% 1.1%
[0.8%-2.1%) [0.5%-1.7%) [334-1170) [2T4-954)

Gower E et al. Global epidemiology and genotype distribution) Hepatol 2014 (61)
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Epidemiyoloji

ABD’de HCV’nin insidansi 1994°den beri devamli
dusmekte fakat prevalans sabit kalmaktadir

En ylksek prevalansin goruldigu yas grubu 35-44
yastan 2005de 55-64 yasa (%2,7) kaymistir
Gelismis Ulkelerde erkeklerde daha sik

Ulkemizde insidansin 1991’de pik yaptigl,

prevalansin 1998’de pik yaptigl ve sonrasinda
dustugl tahmin ediliyor



Dunyada HCV enfeksiyonunun 3 farkli
epidemiyolojik paterni vardir

* Gecmiste saglik bakimi sirasinda HCV bulasmasi
olan toplumlar/ulkeler

— Yaslilarda prevalans pik yapmaktadir (Japonya,
Turkiye)

e |vilac kullaniminin 6n planda oldugu gelismis
ulkeler:
— En yuksek prevalans orta yas grubundadir

* Enfeksiyonun dnemli dizeyde bulasmaya halen
devam ettigi topluluklar veya bolgeler (Misir gibi)

— Tum yas gruplarinda enfeksiyon orani yuksektir



Avrupa 2012-2014 verileri

Figure 10: Number of reported hepatitis C cases (acute, chronic and unknown) per 100000 by age group and gender, EU
and EEA, 2012 (h=28126)

25 I Male

I Female

Rate perioo ooo

5 5-14  15-19 20-24 25-34 35-44 45-54 55-64 =65

Age group

Source: Country reports: Austria, Cyprus, Czech Republic, Denmark, Estonia, Finland, Germamny, Greece, Hungary. lceland, Ireland, Italy, Latvia, Lithuania.
Luxembourg, Malta, the Netherlands, Norway, Portugal, Romania, Slovakia, Slovenia, Sweden, United Kingdom.



 Misirda prevalansin yuksek olmasi, tibbi
islemler sirasinda kontamine alet kullanimi ve
siringalarin cok kez kullanimina baghdir
(1970lerde ve sonrasinda azalarak).



Kan ve kan urunleri nakli ile bulas

e 1980’|lerde transflizyona bagl HCV enf’u orani
vuksekti
* kan vericilerinin cogu profesyonel verici idi
— Kan Unitelerinin %2-10'u HCV ile enfekte

 1990’l yillardan itibaren transfiizyon kaynakli
HCV enfeksiyonu dramatik dust(
— Gonulld kan vericiligne gecilmesi
— Rekombinat pihtilasma faktorlerinin Gretimi

— Kan bankalarinda vericilere HCV taramasi
uygulamasiyla



Risk gruplar

Damar ya da damar disi yoldan kisa streli de olsa
uyusturucu kullananlar

HIV enfeksiyonu olanlar

Hemofili hastalar (6zellikle 1987 éncesi pihtilagsma faktor
konsantreleri kullanmig olan)

Hemodiyaliz hastalari

Aciklanamayan aminotransferaz yiksekligi olanlar

1996 (ABD icin 1992) oncesi kan veya organ nakli yapilmis
Kisiler

HCV ile kontamine kanla igne yaralanmasi veya mukozaya
sicrama yollariyla temas etmis kisiler

Hepatit C’li anneden dogan cocuklar

Hepatit C enfeksiyonlu kisinin cinsel partnerleri



Tarama onerilen gruplar

 ABD’de 1945-1965 yillari arasinda dogan
herkes

* Diger risk gruplari



Bulasma

 Perkutan (IVUK, kan nakli ve igne ile
inokulasyon)

e Perkutan olmayan bulasma (cinsel yol, vertikal
yol)



Perkutan bulasma

e Kan transfizyonu:

— ABD’de 1992de Tlrkiyede 1996’da Kan
bankalarinda HCV taramasi uygulamaya girmistir.

— 2. ve 3. kusak anti HCV testlerinin uygulamaya
girmesiyle transfizyon iliskili HCV enfeksiyonu
insidansi 1/100 000’in altina inmistir

— HCV RNA kullanilmasi ile 2 milyon tnitede bir
vakaya inmistir

— Dunyada 39 llkede kan bankalarinda virls
enfeksiyonlari icin yeterli tarama testi yapilamiyor



Perkltan bulasma

* Intravendz uyusturucu kullanimi (IVUK)
— Gelismis ulkelerde HCV’nin baslica bulasma yolu
— IVUK’larda HCV sikligi %60 civarindadir

— HCV, HBV ve HIV virusleri icinde IVUK’larda
prevalansi en yuksek olan HCV'dir

— IVUK’larin ¢cogu 6 ay icinde HCV pozitif olur

— Dinyada 148 ulkede iv uyus. kullanan 16 milyon
kisinin 10 milyonu HCV ile enfektedir



Perkutan bulasma

* Kronik hemodiyaliz

— Dunyada siklik, bazi Glkelerde %10’un altinda iken
bazi Ulkelerde %55-85’lere cikabilmektedir

— Bu tlr hasta grubunda dogru tani icin virolojik
yontemler gereklidir

— Nefroloji Klavuzlari bu tur hastalara 6 ayda bir test
yapilmasini dneriyor



Ulkemizde hemodiyaliz hastalarinda
HCV- Turk Nefroloji Dernegi

Hemodiyaliz Hastalarinda Viral Seroloji

Viral Serology in Hemodialysis Patients

TABLO 41. 2013 wvili sonu itibariyla kronik HD hastalarinda hepatit serolojisi.
TABLE 41. Hepatitis serology in chronic HD patients as of the end of 2013.

n %
HBsAg (+) 2113 4.01
Anti-HCV (+) 3654 6.94
HBsAg (+), Anti-HCV (+) 368 0.70
HBsAg (-), Anti-HCV (-) 46540 88.35

Toplam / Total 52675 100.00
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Hemodiyaliz disi saglik bakimi iliskili
bulasma

* Dunya Uzerinde yilda 8-12 milyar enjeksiyon
vapiliyor ve bunlarin yarisi givenli degil
— Misir 6rnegi

* Halen hastanelerde sterilizasyon-

dezenfeksiyon uygulamalarindaki bozulmaya
bagli bulasmalar olabilmekte

* SC ve hastalari korumak icin Gniversal enf
kontrol dnlemlerine uyulmali



Perkutan bulasma

e SC ve perkutan yaralanma

— Anti-HCV pozitif bir hastanin kani ile kontamine
ignenin SC'nin eline batmasi sonrasi SC’da
serokonversiyon orani %0.3-4 arasindadir



Perkltan olmayan bulasma

* Cinsel yolla bulasma:

— Heteroseksuel ciftler arasinda cok nadir (190 000
cinsel iliskide 1)
— Sunlarda HCV'nin cinsel yolla bulasi artmistir
* indeks cinsel partner HIV ile koinfekte ise
 Yuksek riskli cinsel iliski (anal iliski)
e 2000li yillarda 6zellikle ABD, avustralya ve Avrupada

erkekle seks yapan HIV enfekte erkeklerde akut hepatit
C insidansinda artma



Perkltan olmayan bulasma

* Anneden bebege perinatal bulasma oranlari
— Anne HCV monoinfekte ise %4-8

— Anne HCV+HIV koinfekte ise %17-25 (2-3 kat daha
fazla)

— HIV+HCV koinfekte annelerin HAART tedavisi almasi
perinatal bulasma riskini azaltir

— Annenin HCV RNA duzeyi arttikca bulasma artiyor
— Sezeryan daha mi givenli?
— CDC: HCV infekte anne bebegini emzirebilir

— Anneden gecen antikorlara bagli bebekte anti-HCV 18
ay pozitif kalabilir



Sporadik HCV enfeksiyonu

 HCV tatuaj ve piercing ile bulasabilir
— Sikhk tatuaj yaptiranlarda 2,24 kat daha fazladir



Avrupa 2014 raporu

Table 5: Transmission route of hepatitis C cases by disease status in EU/ EEA countries?, 2012

Transmission catego L Aate(%)] ____ Chronic(%) | Unknown (%) Total (%)|

Injecting drug use 299 58.6 Be.0 765
Nosocomial (includes hospital, nersing home, etc.) 6.5 .5 0.5 4,0
Men who have sex with men 14.6 0.1 2.0 2.1
Heterosexual transmission 10.3 1.3 17 25
Sexual transmission (not specified) 5.6 4.9 3.0 &3
Non-occupational injuries (needle stick, bites, tattoos, piercings) %3 8.2 0.8 2.0
Other 4.0 4.2 0.2 1.8
Household 1.5 0.8 0.1 0.3
Haemaodialysis 0.8 0.5 0.8 0.7
Blood and blood products 0.6 T4 35 4.3
Mother-to-child transmission 0.5 1.4 0.7 0.9
Needle-stick and other occupational exposure 0.3 1.2 0.1 0.4
Organ and tissues 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0

Source, country reparts: Austria, Czech Republic, Denmark, Estonia, Finland, Germamy, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,
Norway. Portugal. Romania, Slovakia, Sweden and United Kingdom.
* Included only cases where transmission category was specified.



Turkiye'de Hepatit C Prevalansi:
Sistematik Derleme
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Yontem

Meta-analysis of Observational Studies in Epidemiology
(MOOSE).

MEDLINE, PUBMED, SCIENCEDIRECT,
Ulakbim (Turkish Medical Index)

Viral Hepatit Dergisi (Viral Hepatitis Journal) Infeksiyon Dergisi
(Infection Journal)

KLIMIK Journal

Anahtar kelimeler: “Hepatitis C & Turkey”, “Anti HCV &
Turkey”.



Dahil edilen calismalar

>2000 yili

Gruplar:

Hastaneler

Kan donorleri

Saglik calisanlari

Kent/kir ayrimi

Gebeler

Ozel hasta gruplari ve riskli gruplar

191/246 Tirkce
69 calisma dahil edildi.

Anti-HCV ELISA
Cok az calismada HCV-RNA PCR



Sistematik Orneklem Secimi Yapilan Calismalar

Study Group

References N n2 WMP %
All studies [5] 568 7 1,2

6] 301 2 0,7

[7] 1321 g 0,7

(8] 1095 23 2,1

9] 5471 55 1

[10] 1427 a4 31

Total overall 10183 140 1,6

5. Kdlgelier, 5., et al., Erzurum ve Cevresinde Hepatit C Seroorevalans:, Viral Hepatit Dergisi, 2003. 8(3): p. 166-170.
6. Banak, S., E. Yoldascan, and B. Kilic, Adana ilf Yarikirsal Alanda Yasayan 10 Yas ve Uzeri Kisilerde Hepatit B Virlisd
(HBsAg) ve Anti-Hepatit C Virlist (Anti-HCV) Brevalansive Etkileyen Faktdrler, Turkish Journal of Infection, 2002.
16(2): p. 133-140.

7.¥ildirim, B., et al., Hepatitis C virus risk factors in the Turkish community. Digestive Diseases And Sciences, 2005.
50(12): p. 2352-2355.

8. Yildirim, B., et al., Seroprevalence of hepatitis B and C viruses in the province of Tokat in the Black Sea region
of Turkey: A population-based study. Turk ] Gastroenterol, 2009, 20{1}: p. 27-30.

9.  Tozin, N.,etal. CMI 2015

10.  Qzer, B.,etal., - Risk factors for higher anti-HCV positivity in a border city in southern Turkey with unique
nonulotion chorocteristics. 2012 - 23(- 5): n. - 579.




Yaslara gore anti-HCV prevalansi

Age-specific HCV prevalence




Kan Donorlerinde Yillara Gore Anti HCV Prevalansi

Blood donors (in No.
years) Studies WMP % | References

1555-15595 64302 [11,12]
2000-2004 224063 EI?.E [11-18]
2005-2005 1ﬂ 208698 564 ﬂ,4 [13,15-17, 19-24]

2010-2014 2 20040 53 03 [24, 25]




Figure 4b. Hepatitis C prevalence in first-time blood donors: anti-HCV
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Table A4. Prevalence of anti-HCV in first-time blood donors

Reference  Country Period Area Region N % 95% CI
s Belgium 2005 0.06
Ry Bulgaria 2005 0.9
s Croatia 2005 0.06
s Cyprus 2005 regional North 5057 0.5
L Czech Republic 2005 0.1
e Finland 2005 0.04
s France 2005 0.06
A Germany 2005 0.08
a Germany 1997 2002 nationwide 2919 442 0.1
e Greece 2005 0.6
M Hungary 2005 0.3
% Ireland 2005 0.02
161+ Lithuania 2005 2006  regional Vilnius 24 894 1.7
< Luxembourg 2005 0.06
e Netherlands 2005 0.03
e Norway 2005 0.06
1625 Poland 1998 2000  regional north east 22 618 0.6
s Romania 2005 3.3
e Slovakia 2005 0.06
B Slovenia 2005 0.02
- Spain 2005 0.1
163+ Spain 1999 2001  nationwide 216 590 0.2
P Sweden 2005 0.1
B Switzerland 2005 0.08
i

United Kingdom 2005 0.04




Gebelerde ve Askerlerde Anti HCV Prevalansi

Study Group Anti HCV (+) prevalence
II-E
Pregnant 24454 o7 [44, 48, 49]

Military 2 17465 185 1,1 [50, 51]



Saglik Calisanlarinda Hepatit C Prevalansi

No. WMP
Groups Region Studies N % References
Health care
workers X 3 772 3 0,6 [52-54]
y 5 367 2 0,3 [55-59]
7 5 1535 4 0,4 [60-64]
total 13 2674 9 0.4




Yuksek Risk Gruplarinda Anti HCV Prevalansi

Risk Group Anti HCV (+) prevalence

Groups No. Studies N n2 WMP% References
Hair-dressers 2 654 6 1 [65, 66]
B -thalassemia patients 2 258 27 117 [67, 68]
Hemodialysis 8 4412 331 7.7 (57, 69-75]
Hemaodialysis Region X -

Region Y 3 3304 193 6,2 [69, 73, 74]

Region £ 4 1042 124 1128 [70-72,759]

Mental Health Institutions 2 1588 32 21 (76,77







Table A2. Prevalence of anti-HCV in the general population

Refer-
ence
1164

1443
1453

117%
1464

121

151
125
1263
152

127:%

129

130:%
131%

153
154

155
1564
157y
133%
135
137

139

37

Country

Belgium
Belgium

Bulgaria

Czech Republic
France
Germany
Germany
Greece

Greece

Greece

Ttaly
Ttaly
Ttaly
Ttaly
Ttaly
Ttaly
Ttaly
Ttaly
Ttaly
Ttaly
Ttaly

Ttaly

Ttaly
Ttaly

Netherlands

Netherlands
Poland
Romania

Spain
Spain
Sweden
Turkey
Turkey
Turkey

Period
2003
1993-1994
1999-2000

2001
1997
1998
1997-2001
2002
1997-1998

1997

1996-1997
2002
1994-1995

1983-1987

1997

2000-2002
2002-2003
2003-2006
1994-1995
1999-2000
2004

2006
1999
2006-2008

1996

1997-1998
1991-1994
2006-2007
2002-2004

United Kingdom| 1996

Area
regional
regional
regional
nationwide
regional
nationwide
regional
regional
regional
regional
nationwide
regional
regional
regional
regional
regional
regional
regional
regional
regional
regional
regional
regional
regional
regional
regional
regional
nationwide
regional
regional
regional
regional
regional
regional

regional

Region
Flanders
Flanders

South Central

South

North East
Athens

Peloponnesus

Zakinthos
(Island)

North
North
North
North
Central
Central
Central
South
South
South

South
Sardinia
Sicily
Amsterdam

East
North

Catalonia

North
Malma
South West
Central
Central

England and
Wales

Sampling
random
random

convenience

random
convenience
random
random
convenience

random
random

residual
convenience
convenience
convenience
random
random
convenience
random
random
convenience
random

random

convenience

random
random

convenience
convenience
random

random

random
random
random
convenience
random

residual

N

1834
4055

2211

2658
11 804
6748
4310
216
1500

718

3577
956
2154
4820
496
3884
300
250
488
2753
1645

4 496

3324
721

1364

2200
2561
8 039

2142

1170
3533
2 852
1320
1095

6 401

%

0.1
0.9

1.3

0.2
1.3
0.4
0.5
0.0
0.5

1.3

2.7
2.6
3.3
24
11.5
1.8
16.3
224
16.2
7.9
6.5

6.7

3.2
10.4

0.6

0.2
1.9
3.5

2.5

1.6
0.4
1.0
2.2
21

0.7

(95% CT)
(0.1-0.4)
(0.5-1.1)
(1.2-1.4)

(1.1-1.5)
(0.2-0.5)

(0.2-1.1)

(2.2-3.2)

(2.64.1)
(2.0-2.8)

(12.0-20.6)
(20.8-24.1)

(5.37.7)

(0.1-1.1)

(3.1-3.9)
(1.83.2)
(1.0-2.6)
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Standardised
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Standardised
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Figure 7. Estimated number of anti-HCV-positive individuals by country, based on general population
prevalence estimates
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Figure 11. Estimated HBsAg and anti-HCV prevalence in HCC patients by country
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Table 4. Estimated HBsAg- and anti-HCV prevalence in cirrhosis patients by country

Country

Italy
Spain
Turkey

%

61%
32%
11%

Anti-HCV prevalence

N
4125
451
505

References
56, 74

75

b6, 76

11%
10%
64%

4125
451
731

HBsAg prevalence

References
360, 74

73

66, 76

ECDC, 2010
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Istanbul, Turkey
m 89

109

2 109

310
568 39
146 124

g 164

507
35 332
226

157

77

88

161

96

119

155



TABLE |. Sociodemographics of all participants according to HBsAg and anti-HCV positivity

HBsAg (+) HBsAg (=) Anti-HCY (+) Anti-HCY (=) All participants™
n =218 n = 5242 p n =52 n = 5371 P n = 5440

Age (years), mean (5D) 428 (13.8) 40.7 (14.5) 0.019 485 (16.0) 41.0 (15.0) =0.001 40.8 (14.7)
Age group (years), n (%)

1829 42 (19.3) 1445 (27.3) 0.059 T(134) 1483(28) 0.004 1490 (27.3)

3039 54 (24.8) 1323 (254) 11 {21.0) 1364 (25) 1375 (25.5)

40—49 55 (25.3) 1080 (20.7) 9 (17.0) 1127 (21) 1136 (21.0)

50-59 41 (18.8) 706 (13.5) 10 (19.0) 738 (14) 748 (13.9)

&0—69 14 (64) 400 (7.6) 9 (17.0) 405 (7.5) 414 (7.6)

=70 I {5.0) 247 (47) & (120} 243 (5.0) 248 (47)
Gender, n (%)

Fermale 89 (40.8) 2692 (51.3) 0.002 i3 (63.4) 2750 (51) 0.070 2783 (51.0)

Male 129 (59.1) 2550 (486) 19 (36.5) 2658 (49) 2677 (49.0)
Educational status, n (%)

Less than high school 167 (76.6) 3647 (696) 0.027 43 (83.0) 3771 (70.0) 0.043 3814 (70.0)

High school or over 51 (23.4) 1594 (304) 9 (17.0) 1636 (30.0) 1645 (30.1)
High-risk profession, n (%) n=2l8 n = 524| n = 5459

Healthcare workers (1.4 242 (4.6) 0.024 4 (8.0) 24] (4.6) 0265 245 (45)
Marital stats, n (%)

Married 183 (B4.0) 3979 (75.9) 0.006 39 (75.0) 4123 (76.0) 0.838 4162 (76.2)

Single (unmarried, widow{er) 35 (16.0) 1263 (24.1) 13 (25.0) 1285 (24.0) 1298 (23.8)

and divorced)
Place of residence, n (%)

Urban 147 (76.2) 3603 (75.0) 0.710 i8 (73.0) 3949 (73.0) 0.989 3987 (75.0)

Rural 46 (23.8) 1202 (25.0) 14 (27.0) 1461 (27.0) 1475 (25.0)

HBsAg, hepattis B surface antigen; HCV, hepatitis C virus.
*Mumber with available dam



TABLE 4. Risk factors for anti-hepatitis C virus positivity

Univariate analysis Multivariate analysis

OR 95% CI p value OR 95% Cl p value

Age >50 25 1.48-443 0.00] 2 1.09-4.3 0.026
Close contact with 1.8 0.86-4.06 0.109 .9 0.86-4.3 0.109
hepatitis patient
Living in southeastern 2.1 09-5.06 0.081 .4 042-473 0.565
part (versus other
regions)
Male gender 06 0.33-1.05 0.073 06 028-1.4 0.258
Being married (versus 093 049-1.75 0.838 .1 0.5-248 0.783

single: unmarried,
widow/widower,
divorced)
Educational level less 2 1.01-4.26 0.047 .3 0.56-2.94 0.552
than high school
Orodental interventions 1.5 0.72-3.08 0.275 .3 0.54-297 0.575
Use of non-disposable .7 0.35-19.51 0.071 .07 0.53-2.15 0.849
syringe
Unsafe sexual practices 0.75 0.28-2.01 0.572 0.5 0.08-3.04 0.459
Transfusion of blood and 2.2 1.14-4.39 0.018 .3 0.55-3.16 0519
blood products

Surgery .5 0.86-2.63 0.147 . 057-2.18 0.743
Piercing/Tattoo and/or .5 0.83-2.61 0.175 . 0.55-2.49 0.667
acupuncture

Dialysis (0%) (0.2%) 0.768




HCV infekte populasyonun %70ini hangi
donemde doganlar olugturuyor
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Seroprevalence of hepatitis B and C viruses in the
province of Tokat in the Black Sea region of Turkey:
A population-based study

Tokat ilinde hepatit B ve C virus seroprevalansi: Populasyon calismasi

Beytullah YILDIRIM®, Sener BARUT®, Yunus BULUT®, Gilgiun YENISEHIRLI?, Metin OZDEMIR?,
INhan CETING, llker ETTKAN®, Ali AKBAS®, Omer ATIS, Hiiseyin OZYURT®, Semsettin SAHIN®
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Departments of “Clinical Bacteriology and Infectious Disease, "Microbiology, ‘Public Health, "Biostatistics, and "Biochemistry,
Gazicsmanpaga University, School of Medicine, Tokat

Anti HCV prevalansi %2,1

Table 3. Comparison of hepatitis marker positivity in study subjects according to age distribution

Marker positivity

Age distribution Participants (%) HBEsAg (%) Isole Anti-HBe (%) Anti-HCV (%)
18-29 years 340 (31.0) 22 (6.5) 11 (3.2) 2 (0.6)
30-39 years 238 (21.7) 12 (5.0} 19 (8.0) 2 (0.8)
40-49 years 173 (15.8) 7 (4.0) 23 (13.3) 4 (2.3)
50-59 years 143 (13.1) ] (3.5) 25 (17.5) 6 (4.2)
60-69 years 118 (10.8) 11 (9.3) 32 (27.1) 4 (3.4)
70-79 years 70 (6.4) 2 (2.9) 20 (28.6) 5 (7.1)
=80 vears 13 (1.2) 1 (7.7) 2 (15.4) 0 (0)
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ORIGINATL. RESEARCH
Healthcare Related Risk Factors Account

for the Majority of HCV Transmissions
in Middle Black Sea Region of Turkey:
A Case-Control Study

Saglhik Hizmetleriyle Iliskili Risk Faktorleri
Tiarkiye nin Orta Karadeniz Bolgesinde
HCV Bulaslarimimn Bivyviuk Cogunlugundan
Sorumludur: Bir Vaka-Kontrol Calismasa

ABSTRACT Objective: This case—control study was designed to determine the risk facrors for he-
paritis C virus rransmissions in Middle Black Sea Region of Turkey. Material and Methods: One
hundred and ninety-three anti-HCWV posidwve patients were eligible for the study and the num-
ber of patients in conol group was 190. The individuals in each group were gquestnoned for the
facrors having a possible role in rransmission of hepatitis C wvirus. The dara was evaluared scaris—
dcally by Chi-sguare and logisdc regression analysis. Results: Among cases, 78% of patients were
females. There was no significant difference in terms of gender and average ages between two gro—
ups. Taking surgery . endoscopy. coronary angiography, number of the pregnancies and deliveri-
es into consideration, no statistical difference was found between the case and control groups.
Howewver, logistic regression analysis revealed that the following risk factors were related to HCW
infecrion: history of blood rransfusion before year 1996 (Odd’s Rado (OR)= 4.5), urerine curec—
tage and/or delivery in a hospital (OR= 2.4), hospitalization for more than one week (OR= 2.7)
and previous dental care (OR= 1.8). Conclusion: Apart from blood transfusions. hospitalization

TABLE 1:

Distribution of risk factors for hepatitis C among cases and controls.

Number (F/M)®

Mean Age + SO®

Dental Care

Hospitalization

Curettage or delivery in the hospital
Three or more curettages
Cureftage

Delivery in the hospitals
Surgery

Endoscopy

Coranary angiography

Blood transfusions before 1996

Cases Controls
N (%) Total (n) N (%) Total (nf p
193 (151/42) 190 (147/43) 0.830
52198 50.5+£105 0.120
121 (65.1) 186 103 (55.1) 187 0.040*
109 (61.2) 178 78 (41.7) 187 <0.001*
126 (89.4) 141 115 (79.3) 145 0.040*
50 (34.0) 147 34 (23.3) 148 0.040*
106 (72.6) 146 91 (62.8) 145 0.088
80(58.0) 138 73 (51.4) 144 0.241
113 (59.5) 190 107 (56.6) 189 0.570
19(10.6) 180 23 (12.3) 187 0.718
12 (8.9) 135 10 (10.2) o8 0.911

35(18.5) 189 9(47) 180 <0.001*



TABLE 2: Results of logistic regression analysis
performed for Hepatitis C in the case and control groups.
95% Confidence
Risk factors B OR* Interval
Curettage or delivery in the hospital 081 24 1.1-50
Hospitalization 10 27 164.6
Dental Care 063 1.8 1.1-3.1
Blood transfusion before 1996 143 450 17-11.8

* Odd's ratio, Estimated relative risk.



