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 HCV virolojisi
* Genotipler ve epidemiyoloji



HCV enfeksiyonlari neden onemli?

% 5-10 risk /10 yil %1-4risk /yil

Chronic _Cirrhosis Hepatocellular
hepatitis carcinoma
(with cirrhosis)

%54-86 kroniklesme

Picture from
https://gi.jhsps.org/



HCV enfeksiyonlari neden onemli?

Prevalans £%1.0 w3y 0.7-0.8 milyon enfekte kisi

Tedavi yukd (Tahmini)
100,000,000 Euro

TURHEP Study. Clin Microbiol Infect. 2015 Nov;21(11):1020-6.



Tum Dunyada 80 10 milyon kisi
viremiktir

Viremic Infected

. 0- 100,000

. 100,001 - 500,000

|| 500.001- 1,000,000

- 1,000,001 - 5,000,000

- 5,000,001 +

Journal of Hepatology (2014), doi: http://dx.doi.org/10.1016/j.jhep.2014.07.027



HCV: viroloji

35-100 nm

Envelope (E1 & E2)

Lipoviral particle (LVP)
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— Flaviviridae

* Cins

— Hepacivirus

Serology-Enabled Discovery of Genetically Diverse Hepaciviruses in a

New Host

E
Peter D. Burbelo,® Edward J. Dubovi,” Peter Simmonds,” Jan L. Medina,” Jose A. Henriquez,® Nischay Mishra,® Jason Wagner?
Rafal Tokarz,” John M. Cullen,® Michael J. ladarola,® Charles M. Rice,” W. lan Lipkin,” and Amit Kapoor®

J. Virol. 2012, 86(11):6171.

HCV: viroloji 1
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Pegivirus



O\ HCV zoonotik bir virus mu?

.{zb
100 G
H[,ge

o <
9 @

AT

0 99 9g

A Novel Hepacivirus with an Unusually Long and Intrinsically
Disordered NS5A Protein in a Wild Old World Primate

Michael Lauck,® Samuel D. Sil:ile-y,h James Lara,® Michael A. Purdy,® Yury Khudyakov,© David Hyeroba,d Alex Tumukunde, 4

Geoffrey Ws&ny,EI William M. Switzer,® Colin A. Chapman,f Austin L. Hughes,? Thomas C. Fri@dri(h,b‘h David H. O‘Connor,“"‘
Tony L. chdl:;e-rg""""h

J Virol 2013, 87: 8971

* |lk insan olmayan
primat (Colobus guereza)
hepacivirus izolatlari



miR-122 function 1 miR-122 function 2
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miR 122

Plasental memelilerin
hipotetik atasi

Garcia-Sastre A , and Evans M J PNAS 2013;110:1571-1572

http://www.nature.com/news/face-to-face-with-the-earliest-ancestor-of-all-
placental-mammals-1.12398



HCV genomik organizasyon

93799646
\ Y; Stop
\\ 5-UTR , Yapisal Yapi-disi (non-structural) 3’-UTR
~ ,,’
Hiicresel proteazlar NS2 proteaz NS3 proteaz
ﬂ p7  NS2 NS3 NS4A NS4B NS5A NS5B
1 192 384 747 810 1027 1658 1712 1973 2419 3010

Birlestirme (assembly) modiilii Cogaltma (replikasyon) modiilii



HCV replikasyonu: temel ézellikler

e ? HVR V3 9379-9646
{Ejiﬁo ¢ (384-4102a) (2353-2379 aa) ¢ o
. . & ;
* Yu kse k re pl I ka Syo n h IZI ) f@i Eﬂn ; o NS3 NS4A NSAB  NSSA NS5B \é{:'g‘;
o8 ‘

— 1011-10* virlis/giin

* Yiksek mutasyon "’
(hata) hizi

— 10 konum basina (per

site)

Yiksek cesitlilik

Defektif partikiller . enfeksiyéz/non-enfeksiy6z partikil = 1/100 — 1/1000
J Virol 2010, 84: 10999

Mean pairwise distance
© o o o
N @ &

Journal of General Virology (2004), 85, 3173-3188



HCV bile istedigi gibi mutasyona
ugramaz...

* HCV RdRp transisyonlari * RNA genomun

transversiyonlara gore stabilitesi dnemlidir
kavyirir. — kovaryans

— G U: 3.2 X 103 nissite — GORS (Genome-scale Ordered
— AESC: 9.2 X 105 nysite RNA Secondary " Fae o

—Pbec

— A&G:1.4X10° nt/site e :._:Ets;;
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Powdrill M, et al. 2011, PNAS ,108 : 20509 Simmonds P, et al. 2004, RNA, 10: 1337



Her mutasyon toplumda sabitlenmez

error rate of RARP # of mutations /site
2 I i
| 2l 3
r\f_ ng«‘s —_— \H' A X X er

Akut — Kronik HCV
Hiicre kiiltiirii - hasta
Hasta ici — hastalar arasi Dogal secilim

Zaman arahigi (yil/giin/enfeksiyon déngiisii, vb) t / Rasgele genetik
if A suriklenme
Metodoloji
Genom bélgesi, vb
r@o v
1(—5%%# . X ZR"Q

Toplumda sabitlenen mutasyonlar

# of substitutions /site/time
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HEPATOLOGY 2014;59:318-327

HCV genotipleri

* 7 genotip
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R Table 4. Recombinant (RF) HCV
*;%‘;;;j;:- Complete Coding Region Sequences
\ ]
%é;fij:; - RF* Breakpoint' Accession Isolates’ Reference
e i)ig
ELCEN RF2k/1b 3186 AY587845 33 e
- 3 RF2i/6p 3405-3464 DQ155560 1 4
%%’g’ RF2b/1b_1 3456 DQ364460 1 8
. 2 s RF2/5 3366-3389 AM408911 1 "
RF2b/6w 3429 EU643835 1 B4
7 RF2b/1b_2 3432 AB622121 1 80
RF2b/1a 3429-3440 JF779679 1 Bl
RF2b/1b_3 3286-3293 AB677530 1 82
RF2b/1b_4 3286-3293 AB677527 1 82




@'*',? Kilit mesajlar

 HCV yuksek oranda genetik degiskenlik
gosterse de genomun uzun erimli evrimini
kisitlayan faktorler vardir.

e Molekuler saat analizi ile evrimsel tarihleme
vaniltici olabilir.
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HCV genotiplerinin epidemiyolojisi

* Endemik genotipler

— Belirli bir cografik bolgeye

ozgu
— Uzun sureli yayilhm

nedeniyle genetik cesitlilik

yuksek
 Epidemik genotipler
— G1 (%46), G3 (%22), G2
(%13) and G4 (%13)

— Epidemiyolojileri farkl
subtipler
* 1a, 1b, 23, 2b, 34, 4a

Journal of Hepatology (2014), doi: http://dx.doi.org/10.1016/j.jhep.2014.07.027
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Subtipler ve yas gruplari riskleri
yansitir

4.0%

3.5%
3.0%
2.5%
2.0%
E 1.5% /_M
1.0%
0.5%
0.0%

TEX w’ffmwfm e *-*«*‘f«’f#fe*ﬁm Xy

= Switzerand - Males (1998) = Switzeriand - Females (1998) = Turkey - Males (2008) —— Turkey- Females (2008)

Journal of Viral Hepatitis, 2014, 21, (Suppl. 1), 5-33



HCV 1b Turkiye'de baskindir

TARLE 1. HEPATITIS C RISK FACTORS IN OUR GROUPS

4 1 a _— 1 O % Patient with kepatitis C Conirol group
n %) n %) p valiie
Y 1b 80(y Number (M/F) 51 (T6/T5) 151 (T&T35) =005
—> 0 Mean age (year) 4294 133 418 4 146 =005
History of surgery 104 (6359 35 (36.4) = 0.001
0 Frequent dental therapy 33 (21.9) 21 (13.9) = (.05
1 2 _— 2 A) Dental u%;lr:a_tn.nn 117 (77.5) 28 (58.3) =L
Blood transfusion 32 (21.2) 3 (2) = (L]
Multi-pariner sex 19 (12.6) 0 =0.03
° 3 Z(y Circumcision (only men) 18 (23.7) D11.8) M3
— > (o) Tattooing 20l.3) ] M3
Acupuncture therapy [ (0.7 0 M3
0 Sharing toothbruzh 42.6) I (0.7 ME
) 4 S 3 / Sharing razor blade (only men) 339 I {1.3) M5
0 [V-drug abuse 2(1.3) I (D7) M3
Healthcare worker & (5.3) T id.a) M3

Note. N5: Nonsignificant

Dipestive Diseases and Sciences, Vol. 50, No. 12 (December 20035)

Enfeksiyonlarin cogu givenli olmayan tibbi uygulamalara baghdir!



HCV 1b Turkiye’ye 1920’lerde girmistir

kurucu virlis

1940 1950 1960 1970 1980 1990 2000
Time

— S
— Turkey
— Oypns
—— Gresce

= laly
—— Unbiequidan

Infection, Genetics and Evolution, Volume 11, Issue 5, 2011, 863 - 868



L3
-
3
*
-
-
T
L3
*
oL |
Kirklare® 0‘ Bartin
Edime faagnbul Eastantont T B
v kdahal
Tekirdag .Km:ad- Karabgk ” | &ca han
7 = —1— resun-
Yalova™ *gakary v Ordr Tra;vzm
*e, o \ || Gorum Tokal Gamishare Kars
Ganakkale Bursa - : Bayoir £ i T
alikes Ankara ! ;
e . N, Kinikkale Yozgat Givas Erzincan( Agn
"
T
“Manisd = —Bingdt— Moy
| Nevseh] Elazig
Malatya = Bitlis(
izmir Y
Aksaray {
Konya VN d anmaras Diyarbakir Siirt
= Ayds igde v 1 at
2l 1 Denizli v Adiyaman vBa\mannl 7 Hakkan
$
rMugk S o W S e CE | o 4 el &
Karaman} iye Sanlurfa
| b Gazidntep
Mersin Kilis

* Kronik hepatit
gt 4 ile enfekte.

C hastalarinin %30 kadari HCV

Erciyes Tip Derg 2011; 33:99

Tiirk Mikrobiyol Cem Derg 2012, 42::21



Turkish Journal of Medical Sciences Turk | Med Sci
{2015) 45: 547-552
hugpeffjoarnals. tubitak. gover' medicals @ TUBITAK

T u B I TAK Research Article doi: 10, 3906/ sag- 1405-43

Characterization of HCV genotype 4d infections in Kayseri, Turkey™

Tuba KAYMAN""", Ceylan POLAT 7, Gil ERGOR’, Yusuf Hakan ABACIOGLL >
[]c-panmm‘l of Medic a.l. Microbiology ]n..awe‘:r:l Training a_nd Research Hospital, Kayseri, TLLTI-.H’:}
[:Ir:ganmcm of Medical Microbiology. F a.-::u]'t'.r of Medicine, Dvoluz Eylal University, lzmir, Turkey
Department of Public Health, Faculty of Medicine, Dokuz Eyliil University, [zmir. Turkey

Received: 130520014 - Acceptedi Published Onlimes 30.06.2014 - Printed: 30.06.2015

Table 2. Sex distribution of patients infected with HCV genotypes 1, 2, and 4. 'Gen()tip 4 prevalanS| %33
Conotpe]  Genotpe?  Genohped  Totd ve kadin hastalarda
n_m.- n (%) n (%) ni%) (%68.1) fazla

Male $(11) # (80) 213 (319) 76 (34.9)

Female  91(889) 2(20) 49(88.1) 142 (65.1)

Towl  L&000)  10(100) 00 s -Genotip 2 erkeklerde (
LP=000 %80 , 8/10) ve gencg yasta

R T“’WWE 4 ! (ortalama yas: 43) fazla

Age(mean 50 a0113 B3z 040




Kayseri ile Avrupa HCV 4d dizilerinin
kdkenleri farkhdir
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J. Med. Virol. DOI 10.1002/jmv



Tarkiye'de en az 2 farkli HCV 4d soyu
bulunmaktadir
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Epidemiol. Infece. (2009}, 137, 7984

© 2008 Cambridge University Press

doi:10.1017/S095026880800054X  Printed in the United Kingdom

The unexpected discovery of a focus of hepatitis C virus
genotype 5 in a Syrian province

Mediterranean

Sea

South

= Diamascis

\

TURKEY

\
JORDAN '|.-

All HCV genotypes Non-(35 G5
(n=0636) (n=2572 (n=064) P value*

Age, vears (+5.D.) 42417 404+ 10 52410 < ()-0001

Gender
Female 356 (56%) 317 (55 %) 39 (61 %) 0-35
Male 280 (44 %) 255 (45 %) 25 (39%)

Mode of transmission 295 (46%) 276 (48 %) 19 (29-6%) 0-006
Dialysis/transfusion 145 (22:8 %) 136 (24 %) 9 (14%) 0-07
Tattooing 130 (20-4 %) 125 (22 %) 5(7-8%) 0-008
Family hastory 19 (3 %) 14 (2%) 5(7-8%) (0-004
Intravenous drug use 1 {0-15%) 1 (0-17%) 0 (0%) 0-74




Suriye savasi ve multeciler

TURKEY

Latakia

Tartous

Tadmur

. Opposition forces

B Islamic State in Iraq
and the Levant

Kurdish
M Syrian armed forces
Airbase

http://www.bbc.com/news/world-middle-east-22798391
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HCV 5a Gaziantep



Gaziantep yoresinde gt 3 ve 4 HCV
enfeksiyonlari da yaygindir.

Hepsi T.C vatandasi * %88 Suriyeli
Hepsi erkek e %75 kadin

Genc yas (ort 31.8) Yasort51.8
Madde kullanimi (%51)

| Gtl | Gt2 | Gt3 | Gt4 | G5 | Gt6 | Toplam
145 - 35 57 21 - 258

%56.2 - %13.6 %22.1 %8.1 - %100

?

e Hepsi Suriyeli

* %80 kadin
* Yasort55.0

*Polat C, Yildirnm MS, Abacioglu H. Type 5a HCV Infections in Syrian Refugees in Gaziantep Province of Turkey (yayina
hazirlaniyor)




Kahramanmaras verileri

* Hepsi erkek
* Gengyas (ort 25.5)

1w on e coculcs m

2013 Kirisci
%60 - %40 - - %100
2015 Galiskan 162 4 144 3 313
%51.7 %1.3 %46 %1 %100

Kirisci O., ve ark. Viral Hepatit Derg 2013; 19(2): 67-70.

Caliskan A. Hepat Mon 2015; 15(4): e25142



Kahramanmaras verileri [2]

Table 1. Distribution of Patients According to Gender and
Mean Age *

Genotype Sample Size Mean Age, vy
Female Male Female Male
1 92(56.7) 70(43.2) 60.44 5143
2 4(100) - 40
3 6(4.2) 138 (95.8) 31.4 25
4 2(66.6) 1(33.3) 24 25

4 Data are presented as mean or No. (%)

B0 T
70

60 -
B type1(n=162)

50
40 — Euype2 (n=4)

0 [ type 3 (n=144)
20
B type 4 (n=3)
10
D i = - e - -

2010 20m 2012 2013 2014

Caliskan A. Hepat Mon 2015; 15(4): e25142

Gt 3 ile enfekte
olanlarin %96’1 erkek

Yas ortalamasi 25

Uyusturucu testi
yapilan 65 hastanin 61’i
(%93.8) gt 3 ile enfekte

Prevalans
— 2010: %24
— 2013: %62



Research Article

Oni: 10477 4/Vhd 70244

Virg] Hepatitis Joumal A4 2011 1618

Changing Epidemiology of Chronic Hepatitis C in Adana
Adana llinde Kronik Hepatit Cnin Degisen Epidemiyolojisi

Ferit KUSCU!1, Suheyla KOMUR2, Ayse Seza IMALZ, Aslinan Candevir ULUZ2, Behice KURTARANZ,

Yesim TASOMAZ, Berrin UNLLN, Dirdane MIDIKLIS, Zefra Dogan TOMUL!Y, Gorkan YILMAZT,
Bedia Mutay SUNTUR?, Hasan Salin Zeki AKSUZ
TAdana Numune Trining and fesearch Hospial, ik of Infectious Diseases and Oinical AMcobiobgy Adng, Turiey
Zoukuova University Faculyor Mediche, Department of Infectious Diseases ;g Oincal Miooooibgy, Adsms, Turiey
3Admna Fate Hospid, infectious Diseases and Cinicd Micmbiciogy, Adana, Tukey

Table 1. Demogrephic and lahoratry data af the patients by HCV penotypes
BENDTYPES 14 CENOTYPES 2-3 P vl [0R]
Patiends’ number 202 rr -
Maan age = SD 62+13 12 Pec 00001
Gandar
Mala {62.4%) B9 [99.8%) OR: 78 (26-16.9)
Famala 139 {47 6%) Bil0a%) Pec 0001
IV Drug Abuse
e 5{1.7%] B2 (80.5%) DR 2372 9367710
No 207 (08 3% 186 [19.8%) Pe0.0001
HOV BNA (IL'mi) + SO 2010380:3171142 15047 01+ XA26689 p=0.2276

Tabke 2. The changes by the years in the mean ages, male gender and the rates of HOV genatype 23 among averal patients

102008 ) il Hl a2
Mean age = 30 812 5016 b1 d4:10 417
The rate of male patients (| 4% filfle B6.1% Nk fa.2%
Genatype 23 %) 1% 1% a5 5% ih

%6.2 (23/369)
%14.6 (54/369)

Genotip 2

Genotip 3

Genotip 2 ve 3;

-Erkeklerde (%89.6) (69/77) ve
genclerde (ortalama yas: 29) fazla

-iv ilag bagimhilarinda (%80.5)
(62/77) fazla

-Genotip 2 ve 3’un siklig1 2011
(%36.5) yilindan itibaren hizla
artmakta ve 2012-2013 yillarinda
%44’ lere ulasmakta




Distrubition of hepatitis C virus genotypes among intravenous drug users in

Cukurova Region of Turkey

Enver UCBILEK', Bahri ABAYLI?, Mahmut Bakir KOYUNCU', Durdane MIDIKLE,

Siiveyda GOZUKUGUK’, Alper AKDAG’, Osman OZDOGAN®, Engin ALTINTAS',

*87 iv ilac bagimlisinda

Orhan SEZGIN'
-Genotip 1 %11.5 (10/87), hepsi
erkek, ortalama yas 27.8 D e
_Genotip 2 %29.9 (26/87) ve hepsi [T N R
Age (Year) 278 25.8 28.1 0.38
(%100) erkek' Ortalama ya§ 25.8 HCV-RNA (IU/ml) 1.28x10° 2.22x10° 8.15x10° 0.36
yas

-Genotip 3 %58.6 (51/87) ve %96’sI
(49/51) erkek, ortalama yas 28.1
yas

*NA: Not available




Ozgan Galizma/Original Article Mikrobiyol Bul 2014; 48(3): 429-437

Akdeniz Universitesi Hastanesinde Kronik Hepatit
C Enfeksiyonu Olan Hastalarda Hepatit C Virus
Genotipleri: Bes Yillik Sonuclarin Degerlendirilmesi

-Rusya’da genotip 3a’nin arttigi bildirilmektedir

*Kuzin SN, Samokhvalov El, Zabotina EE, et al. Hepatitis virus genotype
structure in patients with chronic hepatitis C. Zh Mikrobiol Epidemiol
Immunobiol 2011; (3): 33-8.

Distribution of Hepatitis C Virus Genotypes among Patients
with Chronic Hepatitis C Infection in Akdeniz University *Savas, goc ve turistik aktiviteler enfeksiyonlarin

Hospital, Antalya, Turkey: A Five-Year Evaluation . . e . . .
2 Y Y epidemiyolojisini etkilemektedir

imran SAGUIK', Derya MUTLU', Giizde ONGUT', Dilara iMAN, Dilara SGONG!,
Rabia CAM SARINOGLU', Betil OZHAK BAYSAN', Meral GULTEKIN', Dilek COLAK'

! akdeniz Oniversites Tip Fakaltes), Tibbi hikrobiyolo)l Anabilim Dall, Antalya.

! Alideniz Universtty Faculty of Medicine, Department of Medical Microbiology, Antolyo, Turkey. Tablo Il. Yabanc Uyrukly Hastalarda Saptanan HCV Genotipleri
# akdeniz Oniversitest Tip Fakoites), Enfelsiyon Hastalklan ve Kiinik Mikrobiyololl anabilim Dal, antalya. po—
2 Akdeniz University Foculty of Medidne, Department of Infiectious Diseases and Clinlcal Microbiology, Antalya, Turkey: B enotip
ke Sayn 1a b B 2 3a
Rusya 16 [ 5(31.2) o 1(6.2)  10(62.5)
Ukrayna 4 125) 1(25) ] 0 2(50)
Tablo I. Saptanan HCV Genotipleri ve Yillara Gore Dagilimi Gilrcistan 4 0 2 (50) 0 0 2 (50)
Tarkmenistan 3 o 2 (66.6) 1(33.3) o o
Genotipler Kirgizistan 3 [ 2 (66.6) ] 0 133.3)
la 1b ! i 2b 2* 3a 4e 4* Tved Almanya 3 o 0 o o 3 (100)
Yil Sayt n(%) n(%) n(%) n(%) n(%) n(%) (@) n(%) n (%) Tacikistan 1 o 1(100) o o o
2009 63 9 42 3 0 1 8 0 0 0 peaen ] v e 4 oo
(14.3) (66.6) (4.8) (.6 2.7 Moldova ; o | (100) 0 0 °
2010 106 10 74 5 1 2 13 0 1 0 Cegenistan 1 o 1(100) o o o
9.4) (698) (4.7) (0.9) (1.9 (Q23) (0.9) Iavigre ! 0 0 e 1(100) o
Romanya 1 o 1(100) o o o
2011 95 9 60 6 (6.3) 1 5 1 0 2 1 Toplam 40 125 17425 1(2.5) 2(5) 19 (47.5)
(9.5) (63.1) Q) (53) (16 (2.1) m ~ alt tiplendirme yapllamamigtr.
2012 67 14 41 2 1 1 7 0 1 0
(20.9) (61.2) (1.5) (1.5) (1.5) (1049 (1.5)
2013 91 20 50 7 1 2 8 1 2 0
(22.0) (54.9) (7.7) (1.1) (2.2) (8.8) (1.1) (2.2)
Toplam 422 62 267 23 4 1 47 1 6 1
(14.7) (63.3) (5.4) (0.9) (26) ((1.1) (0.2 (1.4) 0.2)
* Alt tiplendirme yapilamarmstir.




Kisa Bildiri/Short Communication Mikrobiyol Bul 2013; 47(2): 332-338

Mersin llinde Hepatit C Virusu Genotip Dagiliminin
Belirlenmesi*

Seda TEZCAN', Mahmut ULGER', Goniil ASLAN', Serkan YARAS?, Engin ALTINTAS?,
Orhan SEZGIN?, Giirol EMEKDAS', Burcu GURER GIRAY', Mehmet Ali SUNGUR3

Tablo I. HCV Genotip ve Alt Tiplerinin Dadilimi
Genotip 1 Genotip 2 Genotip Genotip Genotip Toplam
Cinsiyet 1 1a 1b 1a/i1b 2 2b 2a/2c 3a 4a 6 n (%)
Erkek 6 3 74 3 1 3 0 8 0 1 99
n(%) (66.7) (7S) (37) (60) (100) (100) (80) (100) (41.9)
Kadin 3 1 126 2 0 0 1 2 2 0 137
n(%) (33.3) (25) (63) (40) (100)  (20) (100) (58.1)
Toplam 9 4 200 Y 1 3 1 10 2 1
n(%) (3.8) (1.7) (84.7) (2.1) (0.4) (1.3) (04) (4.2 (0.8) (0.4) 236
218 (92.3) 5(2.1) 10(4.2) 2(0.8) 1(0.4) (100)
HCV: Hepatit C virusu.




@\«# Kilit mesajlar

* Ulkemizde HCV epidemiyolojisi degismektedir.

* DIU kullanimi ile ilgili gt 2 ve 6zellikle gt 3
enfeksiyonlarinda ciddi artis vardir.

* DIU kullanimi ile ilgili bildirimler Giiney ve Gliney
Dogu illerinden gelmektedir.

* Gaziantep’de Suriyeli gocmenlerde gt 5a HCV
enfeksiyonlari vardir.

e Kayseri’de %30’lari gecen gt 4d enfeksiyonlari
vardir.

 Mersin'de gt 6 enfeksiyonu bildirilmistir.
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