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Hepatit C Virus:

Hepatitis C
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Epidemiyoloji

Global saglik sorunu (DSO)
~ 227 milyon enfekte kisi
~150 milyon kronik enfeksiyon
Yillik insidans: 30.000
Yilhk prevalans % 0,5 - 10
Kan donorlerinde yillik prevalans
— Iskandinav Ulkelerinde % 0,23
— [talya’da % 1,15
— Turkiye: ~ % 0.38
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Emekdas et al., Eur J Epidemiol, 21:299-305, 2006



Hepatit C Virus: Yapi ve Siniflandirma

= 1989: Non-A Non-B Hepatit etkeni

= Zarfli, 55-65 nm c¢apli, pozitif tek iplikili
RNA virusu,

= Flaviviridae, Hepacivirus

Kor antijeni (kapsid)

Zarf glikoproteinleri

Genomik RNA



Hepatit C Virus: Genom ve Viral Proteinler

Hepatitis C virus RNA
9600 nt bases
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Hepatit C Virus:
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Genetik Cesitlilik

* 6 ana HCV genotipi (1-6) ve birgok alttip
* Genotip dagilimi bolgesel farkhliklar gosterir

Ulke Baskin Genotip/alttip

ABD/Kanada 1a, 1b, 2a, 2b, 3a
Latin Amerika 1a, 1b, 2, 3a
Avrupa 1a, 1b, 3a

Kuzey ve Orta Afrika 4

Guney Afrika 5a,1, 2,3
Japonya, Tayvan, Cin 1b, 2a, 2b
Vietnam, Tayland 6, 1b, 2

Tiirkiye 1b, 1a, 2,3,4

/A%

Genotipler arasinda interferon duyarhligi agisindan fark vardir!!!

(6rn. Genotip 1 digerlerine gore tedaviye daha direnclidir)



Hepatit C Virus: Replikasyon
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Hepatit C Virus:

Perkutan yol

* igne batmasi, igne paylasimi

* Hemodiyaliz

« Insan isirgi

» Transplantasyon

« Kan ve kan urunlerinin transfuzyonu
(Avrupa ulkelerinde risk: < 1/5 milyon)

» Akupunktur, Dovme, Piercing

Seksuel yol (nadiren)
Perinatal yol (nadiren)

Nosokomiyal




Hepatit C Virus: Klinik
~% 25 _
sempranak Hv enfeksiy

> ~% 75
Ou Asemptomatik

% 20 — 50 % 50 — 80
Virusun temizlenmesi Persistan enfeksiyon
__ ~ % 60
*Inklibasyon: 2 —26 hafta Kronik Hepatit

(siklikla 6-7 hafta)

* 10 — 30 yil

% 50 — 80
Siroz

+ 2-10yil

Hepatoseluler
Karsinom
(yilda %1 - 5)

- Gogunlukla belirtisiz veya 6zgul
olmayan belirtiler




Hepatit C Virus: Laboratuvar Tanisi

1. Anti-HCV antikorlarinin saptanmasi (ELISA, diger yontemier)

2. Viral RNA’'nin saptanmasi ve kantitasyonu (NAT)

Persistans  gelirtj +/- anti-HCV
% 70

Belirti +/- )
Iyilesme anti-HCV

% 30

ALT

Aylar Yillar Aylar Yillar

Akut enfeksiyon ve iyilesme Kronik enfeksiyon



HCV’de Tani: Laboratuvar Testlerl

HCV RNA
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antikor testleri antikor testleri 1.ci jenerasyon
antikor testleri
HCV RNA Kombo testler 2.ci jenerasyon antikor
Kalitatif NAT saptama esigi: ~ 50 1U/ml testleri
7-8. haftada

pozitiflesir



HCV’de Tani: Testlerin Degerlendirilmesi

Anti-HCV HCV RNA Degerlendirme
Negatif Negatif Enfeksiyon yok
Pozitif Pozitif Aktif enfeksiyon (akut veya kronik)

« Enfeksiyonun erken donemi

Negatif Pozitif « iImmiin sistemi baskilanmis kigilerde enfeksiyon

» Gegirilmis enfeksiyon

» Dusuk ya da gegici viremi izlenen kronik
enfeksiyon

* Yalanci pozitif anti-HCV sonucu (dogrulama
testleri)

» Pasif olarak aktariimig antikor varhgi

Pozitif Negatif




HCV kor antijeni: Yapi ve Ozellikler

HCV Virionu RNA Genom
: T ................................. 24l Zarf Kor Proteinleri

MRS ), AT o —————

Zarf Lipidleri



HCV kor antijent: Tanida Kullanim

=

(Rl Rl Bl Ik “in house” test (Japonya: Takahashi et al., Moriya et al.)

Kor proteinlerinin; kalitatif veya kantitatif olarak,
“in house” veya ticari testlerle saptanmasi

(RN CBl Gelistirilmis core antijen testi (Tanaka et al., Kashiwakuma et al.)

Ll ilk klinik testler

elelB2 oo Kapsamli klinik testler - ticari testler icin on veriler

JOURNAL OF CLINICAL MICROBIOLOGY, Sept. 2001, p. 3110-3114 Vol. 39, No. 9
0095-1137/01/304.00+0 DOI: 10.1128/JCM.39.9.3110-3114.2001
Copyright © 2001, American Society for Microbiology. All Rights Reserved.

Novel Approach To Reduce the Hepatitis C Virus (HCV)
Window Period: Clinical Evaluation of a New Enzyme-Linked
Immunosorbent Assay for HCV Core Antigen

GIANCARLO ICARDL'* FILIPPO ANSALDI! BIANCA MARISA BRUZZONE,! PAOLO DURANDO,!
STEPHEN LEE,?> CARLA pe LUIGI? anp PIETRO CROVARI!



HCV kor antijent: Ticari Testler

1. Jenerasyon:

‘ HCV Core antigen ELISA Test (Ortho Clinical Diagnostics, NJ, ABD)

Kalitatif, 2 farkli monoklonal antikor,
96 cukurlu ELISA test formatinda

Dezavantaj: sadece Anti-HCV negatif oldugu asamada saptama
— serokonversiyon oncesi donem !!!



HCV kor antijent: Ticari Testler

2. Jenerasyon:

Total HCV Core antigen ELISA test system
veya trak-C assay (Ortho Clinical Diagnostics, NJ, ABD)

Kantitatif, 4 farkli monoklonal antikor
96 cukurlu ELISA test formatinda

- Virionlar parcgalayip antijenleri ortaya ¢ikaran,
5 - Anti-(kor) HCV antikorlarinin, antijenden ayrigtiriimasini
saglayan on igslem prosedurdu...

Serokonversiyon oncesine ek olarak antikor varliginda kullanilabilme imkani!!!



HCV kor antijent: Ticari Testler

Lumispot EIKEN HCV antigen assay (Eiken Chemical Diagnostics,
Tokyo, Japonya)

Trak-C ile benzer o6zelliklere sahip, otomatize sistem

‘ Ortho IRMA HCV Core assay (Ortho Clinical Diagnostics, NJ, ABD)

immiinoradyometrik saptama

‘ Lumipulse HCV antigen assay (Ortho Clinical Diagnostics, Tokyo,
Japonya)

Trak-C’den daha genis dinamik aralik

2. jenerasyon testler, 1. jenerasyona gore belirgin olarak daha duyarhdir




HCV kor antijeni: Ticari Testler

Abbott Laboratuvarlari (IL, ABD)

Kor antijeni ve Anti-HCV’nin Kor antijeninin kalitatif ve
eszamanli tespiti icin sistem otomatize olarak tespiti icin sistem
Shah et al, 2003 Muerhoff et al, 2002

|

ARCHITECT HCV Ag assay



HCV kor antijen testleri:  Genel Performans

Enfeksiyon varligi, Anti-HCV antikoru saptanmasina gore daha erken
belirlenebilmektedir.

Serokonversiyon oncesi klinik duyarhlik NAT’a yakindir
HCV RNA testlerinden daha ucuzdur, 6zel laboratuvar ve personel gerektirmez.

Ornekteki antijen, viral RNA'ya gére daha dayanikli oldugundan, analitik stabilite
daha yuksektir.

Enfeksiyon modellerinde tanisal agidan benzer etkinlik gostermektedir.

5 Diisik viral yiik izlenen érnekler

: |

HCV RNA ile uyum bozulur

b Kor proteini izoformlari - mutasyonlar - genotipler???



HCV kor antijen testleri: Izleme Etki
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Kantitatif antijen duzeyleri, HCV RNA ile uyumludur...

Tedavi yanitinda profil

Tedavi yanitsizhiginda profil

Zanetti et al., J Med Virol, 2003
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HCV kor antijen testleri: Uygulama Alanlari

Kan bankacilig! - transfuzyon oncesi tarama
(Anti-HCV yerine/birlikte)

Transfuzyon harici taramalar
(artmig HCV riski iceren durumlar: iv madde, hemodiyaliz hastalari, HIV+)

Anti-HCV pozitif, tedavi almayan kigilerde aktif

replikasyon belirteci olarak
(HCV RNA yerine/birlikte)

Tedavi alan enfekte kisilerde antiviral tedavinin izleminde

kantitatif belirtec olarak
(HCV RNA yerine/birlikte)




ARCHITECT HCV Antijen Testi:

Monoklonal Anti-HCV antikorlariyla kaph mikropartikdiller ile
kemiluminesan immunoassay

Mikropartikiil oQ\ ° .
) \h o Konjugat (Dextran BSA - SPSP
+c11-3 Monoklonal antikor 000 Acridinium Ester - Fab’)

+c11-7 Monoklonal antikor ob
«AOT-3 Monoklonal antikor /j °{,=

+c11-9 Fab’ Monoklonal antikor
+c11-14 Fab’ Monoklonal antikor

@ Kor antijeni
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Antikor kaph Konjuge
Mikropartikiil Antikor

On islemler dahil tam otomatik uygulama

Artmis duyarhlik : 0.06 pg/ml (onceki testlerden 16-25 kat yuksek)



ARCHITECT HCV Ag: Serokonversiyon
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ARCHITECT HCV Ag:

Analitik Duyarhihk

TABLE 1. Impact of HCV genotypic variability on analytical

sensitivity of Architect HCV Ag assay

HCV Analytical sensitivity 95% CI
subtype (fmol/liter)” (fmol/liter)
la I 3.8-8.3
1b 3 2.5-5.3
2a 135 9.9-20.2
3a L9 2.8-6.0

4a 4.2 3.1-6.5
Sa 7.0 4.9-11.0
6f 7.0 4.9-11.0

HCV genotip 1,3,4,5,6: < 10 fmol/It

HCV genotip 2: ~ 15 fmol/It

Ross et al., J Clin Microbiol, 48(4):1161-8. 2010

~500-3000 IU/ml RNA



ARCHITECT HCV Ag: Serokonversiyon

TABLE 2. Performance of Architect HCV Ag assay with serum
samples from seroconversion panels

HCV Day on which the following was first detected:
Panel

subtype Ab? Ag-Ab® Core Ag RNA4

PHVO905 la 11 11 0° 0
PHVO14 2b 16 12 0 0
PHVI921] 3a 7 4 0 0

“ Antibody (Ab) determined by the Architect anti-HCV assay (Abbott Diag-
Nnostics).

b Antigen and antibody (Ag-Ab) determined by the Monolisa HCV Ag-Ab
Ultra assay (Bio-Rad).

¢ Core antigen (Ag) determined by the Architect HCV Ag assay (Abbott
Diagnostics).

4 HCV RNA determined by the Versant HCV RNA qualitative (TMA) test
(Siemens Diagnostics).

¢ Zero represents the first sample from the panel.

Pencere doneminde kisalma: 4-16 gun

HCV NAT’a esdeger performans (TMA)

Ross et al., J Clin Microbiol, 48(4):1161-8. 2010



ARCHITECT HCV Ag:

Genotip Duyarhliligi

Table 1
Genotype detection of the HCV Ag, IRMA HCV Ag and Amplicor HCV Monitor 2 assays.
Genotype Number of specimens %Detection

ARCHITECT HCV Ag IRMA HCV Ag Amplicor HCV Monitor 2
1 3 100%(3/3) 100%(3/3) 100%(3/3)
1a 53 100%(53/53) 100%(53/53) 100%(53/53)
1a/1b 10 100%(10/10) 90%(9/10) 100%(10/10)
1b 42 100%(42/42) 100%(42/42) 100%(42/42)
2 1 100%(1/1) 100%(1/1) 100%(1/1)
2a 2 100%(2/2) 100%(2/2) 100%(2/2)
2a[2c - 100%(4/4) 100%(4/4) 100%(4/4)
2b 20 100%(20/20) 100%(20/20) 100%(20/20)
3a 24 100%(24/24) 88%(21/24) 88%(21/24)
3k 2 100%(2/2) 100%(2/2) 100%(2/2)
- 1 100%(1/1) 100%(1/1) 100%(1/1)
4a 16 100%(16/16) 94%(15/16) 100%(16/16)
4al4c 3 67%(2/3) 67%(2/3) 67%(2/3)
4c/4d 3 100%(3/3) 100%(3/3) 100%(3/3)
4c/4d/4e 1 100%(1/1) 100%(1/1) 100%(1/1)
5/5a 9 100%(9/9) 100%(9/9) 100%(9/9)
6a 2 100%(2/2) 100%(2/2) 100%(2/2)
6i 1 100%(1/1) 100%(1/1) 100%(1/1)
Total 197 99.5% (196/197) 97.0%(191/197) 98.0% (193/197)

Morota et al., J Virol Methods, 157(1):8-14, 2009



ARCHITECT HCV Ag: Viral Yuk ile Uyum

ARCHITECT HCV Ag

(fmol/1)
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Roche Amplicor HCV Monitor 2 (RT-PCR)

Morota et al., J Virol Methods, 157(1):8-14, 2009



Viral Yuk ile Uyum

HCV Ag (fmol/L)
=

0.1

0.0

ARCHITECT HCV Ag:

y =x%%/75.27
R?=0.8792

r=0.9464
P <0.0001

ND <15 102 10° 10¢ 10° 100 107 108
HCV RNA (IU/ml)

Roche Cobas TagMan (Real-time PCR)

Park et al., J Clin Microbiol, 48(6):2253-6. 2010
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Ross et al., J Clin Microbiol, 48(4):1161-8. 2010
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ARCHITECT HCV Ag: Viral Yuk ile Uyum

Her iki viral yuk testinde
genotip 1b, 2a, 2b ve 3a
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Cobas Ampliprep/Cobas TagMan (CAP/CTM); Abbott RealTime HCV (ART)

Elkady et al., J Med Virol, 82:1878-88, 2010

icin korrelasyon: 0.98-0.99

7 genotip 4 : 0.78

genotip 1b, 2a, 2b ve 3a

icin viral yuk-kor antijeni

arasinda yuksek duzey
korrelasyon

genotip 4.
0.95 (ART)
0.80 (CAP/CTM)



ARCHITECT HCV Ag: Kantitasyonda Dogrusallik
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FIG. 1. Linear range of quantification by the Architect HCV Ag assay. Nine serial dilutions of two high-titer samples containing either HCV
subtype 1a (A) or 1b (B) isolates were tested in triplicate in three separate runs. The observed mean values (filled circles) were plotted against

the expected values (dotted lines) by using logarithmic scales.

HCV Subtype 1b
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Ross et al., J Clin Microbiol, 48(4):1161-8. 2010
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Klinik Izlem

ARCHITECT HCV Ag:
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FIG. 3. Viral kinetics estimated by testing for HCV core antigen (ll) and RNA (@) in four individuals receiving antiviral combination therapy

logio
F~Y
L

Relapse (GT 1b)
with pegylated alpha interferon and ribavirin. (A) Rapid virological response (RVR); (B) sustained virological response (SVR); (C) results for a

patient who developed a relapse after the cessation of antiviral treatment; (D) results for a subject not responding to therapy. GT, HCV genotype

Ross et al., J Clin Microbiol, 48(4):1161-8. 2010



ARCHITECT HCV Ag: Klinik Izlem

TABLE 3. Predictive values of sustained virological response to
pegylated alpha interferon-ribavirin on the basis of a 2-log
decrease in total HCV core antigen and HCV RNA
concentrations at week 12 after initiation of
antiviral treatment

No. of specimens
with the

a b
Assay target and following conen R NS
HCV genotype changes at wk 12:
<2log =2log Ratio %% Ratio %
HCV core antigen
GT1/4 (n = 29) 9 20 9/20 45.0 9/9 100
GT 23 (n =9) | 8 7/8 87.5 1/1 100
HCV RNA
GT 1/4 (n = 29) 9 20 9/20 45.0 9/9 100
GT 2/3(n =9) 1 8 7/8 87.5 1/1 100

@ PPV, positive predictive value.
5 NPV, negative predictive value.
¢ GT, HCV genotype.

Takipte viral yuke benzer etkinli

Ross et al., J Clin Microbiol, 48(4):1161-8. 2010



LOGRHA

ARCHITECT HCV Ag:

8,00

£,00-

4,004

2,007

log core

R: 0.949

Ergiinay K et al. ASM Congress, 2010;
TMC 2010, Poster - PB307

Hacettepe Deneyimi

Viral Yiik | HCV kor antijeni
(IU/ml) Spearman’
s rho
106 > 30 0.891 <0.001
10°-106 53 0.730 <0.001
104-10° 28 0.274 0.143
103-104 8 0.659 0.076
102-108 24 0.459 0.024
15-102 17 0.049 0.667
C Ol d C
Pozitif Negatif
# (%) # (%) opla
10%4< 110 (99.1) 1 (0.9) 112
108 - 104 5 (62.5) 3 (37.5) 8
102 - 103 4 (16.7) 20 (83.3) 24
1.5 x 10%- 102 2 (11.8) 15 (88.2) 17
Toplam 121 39 160




ARCHITECT HCV Ag: Diger Merkezler

istanbul Universitesi Cerrahpasa Tip Fakdiltesi, Mikrobiyoloji ve Klinik Mikrobiyoloji Anabilim Dali
ve Duzen Laboratuvarlari

HCV RNA HCV RNA HCV Kor Ag.
(IU/ml)
Pozitif Pozitif Negatif

0-1000 4 0 4

1001-2000 2 0 2

2001-10000 2 2 0

10001-100000 13 12 1

100001 ve Ustl 102 102 0

Toplam 123 116 7

Yiiksel P et al., ESCV Congress, 2008



ARCHITECT HCV Ag: Sonug

HCV replikasyonunun saptanmasinda guvenilir ve
etkin bir sistem....

Uygulama ve maliyet avantajlari...

Virusa maruziyetin saptanmasi ve klinik izlemde uygulama
potansiyeli




