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Neden KHC’de kalici viral yanit mimkinduir?

Different Virus Replication Strategies:
Different Treatment Goals

HBV HIV HCV

(Latent Reservoir) (Latent Reservoir) (No Latent Reservoir)

Long-term reduction of Lifelong suppression Definitive viral
viral replication to of viral replication clearance:
lowest possible level SVR possible for HCV
SVR = sustained virologic response

Kieffer TL, et al. J Antimicrob Chemother. 2010,65:202-212.




Figure 1. Phylogenetic tree of HCV full-genome sequences.
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HCV ilac direnci analizi; hangi teknik?

Direngli viral populasyon esigi

Genotipik analizler Metodolojik uygunluk
T~
* Viral populasyonu dj — .@ * Uygun
sekanslama
— NS3/4A
— NS5A
— NS5B
* Klon analizi —| * < %5 e Zor
* Ultra deep/yeni nesil viral w=m|* < %5 * Pahali
sekanslama




HCV ilac direnci analizi; ne zaman?

Tedavi oncesinde

Bulasici (transmitted)
mutasyonlarin varliginda

Dogal gelisen mutasyonlarin
belirlenmesinde

Onceki tedavilerin basarisiz
olmasi durumunda

Capraz direnci belirlemede;
llac ya da kombinasyon
secimi

Tedavi sirasinda ve sonrasinda

Viral rebound gelistiginde
Suboptimal tedavi yanitinda

Tedavi basarisizliginda

KVY sonrasi relaps
gelistiginde

Gelecekteki tedavileri
belirlemede



KHC’nin antiviral tedavilerinde cok sayida gen hedefi
bulunmaktadir
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-PREVIR
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NS5A Inhibitors (NS5AI)
Block Replication complex,
particle assembly & release
-ASVIR
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Nucleos(t)ide Inhibitors Non-Nucleos(t)ide Inhibitors
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Inhibits RNA elongation
-BUVIR
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KHC’de kombinasyon tedavileri, antiviral direncin analizini gerekli kilmaktadir.
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PROTEASE Inhibitors (PI)
Block active site viral enzyme
-PREVIR

LOW BR
1st Gen.1st wave (GT1):
TELAPREVIR *

BOCEPREVIR *
1st Gen.2nd wave (all GTs except 3)
SIMEPREVIR *

ASUNAPREVIR
PARITAPREVIR/ritonavir *
VANIPREVIR (MK-7009)
DANOPREVIR

HIGHER BR
2nd Generation. Pangenotyping
less effective for GT3:

MK-5172 (Grazoprevir-GRZ)
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NS5A Inhibitors (NS5AI)
Block Replication complex,
particle assembly & release
-ASVIR

LOW BR

1st Gen. (GT1 and GT4. Other
genotypes variable)
DACLATASVIR *
LEDIPASVIR *

OMBITASVIR (ABT-267) *

Slighlty HIGHER BR

2nd Gen. (Pangenotyping)
MK-8742 (Elbavir-EBR)
GS-5816

ACH3102
SAMATASVIR (IDX719)

— 3'UTR
W ' Vi
NSS5B NS5B
Nucleos(t)ide Inhibitors Non-Nucleos(t)ide Inhibitors
(Nues or NI) (Non-Nues or NNI)

Block active site.
Inhibits RNA elongation
-BUVIR

HIGH BR
Pangenotyping (less SVR GT3)

Allosteric site.
Change tridimensional
structure
-BUVIR

SOFOSBUVIR *
MERACITABINE
ACH-3422
IDX21437
IDX21459

LOW BR
Narrow genotyping coverage

DELEOBUVIR
BMS-791325 (Beclabuvir)
PPI-383

GS-9669

TMC647055

ACH-2684

ORAL IFN-free treatment (+/- Ribavirin)
HARVONI: LEDIPASVIR+SOFOSBUVIR

ORAL IFN-free treatment (+/- Ribavirin)
VIEKIRAX: OMBITASVIR-PARITAPREVIR-
ritonavir +

EXVIERA: DASABUVIR

BR= barrier to resistance. * Approved

Perales C, Viruses 2015, 7(11), 5746-5766
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KHC’nin antiviral tedavilerinde analizini yaptigimiz mutasyonlar:

Chayam K, Viruses 2015, 7(10), 5328-5342;
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KHC’nin antiviral tedavilerinde HCV subtiplerinin 6nemi olacak mi?

Variants HCV1 HCVia HCV1b DAA
NS3
V36L 1% 1.2% 0.5% Telaprevir
1% 1.2% 0.5% Asunaprevir
1% 1.2% 0.5% Boceprevir
Q80K 24.2% 39.3% 0.25% Simeprevir
24.2% 39.3% 0.25% Asunaprevir
S$122T 1.8% 0% 4.7% Simeprevir/ Asunaprevir
S122R 0.7% 1.1% 0% Simeprevir
S122N 1.3% 0% 3.4% Asunaprevir
D168Q 0% 0% 0% Simeprevir
D168E 0.5% 0.2% 1% Simeprevir/Asunaprevir/Paritaprevir
27.1% 2.8% 65.6% > Boceprevir
61% 98% 1% Boceprevir
| 58.5% | 94% 2.5% Daclatasvir
i 2.7% 42% 0.25% Daclatasvir/Ombitasvir
‘ R3og I 62.5% 97.5% 7% Daclatasvir
Q30K 0.3% 0% 1% Daclatasvir
Q30R 35.4% 0.3% 91% €., Daclatasvir/Ledipasvir/Ombitasvir
L30S 0% 0% 0% Daclatasvir
L31M 2% 1.1% 3.4% Daclatasvir/Ledipasvir
NS5B
A421V 10% 12.7% 5.7% Beclabuvir
S556G 3.9% 1.1% 8.4% Dasabuvir

Cuypers L, Viruses 2015, 7, 5018-5039



Genotip 1a ve 1b, farkl ilac direnci esiklerine sahip olabilir.

HCV Genotype 1a HCV Genotype 1b

V3I6M+R155K V36EM+R155K
(variant observed clinically) (variant not observed clinically)

2 Steps 4 Steps

Sarrazin C, et al. Gastroenterol. 2010;138:447-462.



Variants ( HCv2) (Hcvs ) Heova  (Hevs ) Heve DAA
NS3
V36L 99.4% 100% 100% 100% 83.9% Telaprevir
99.4% 100% 100% 100% 83.9% Asunaprevir
99.4% 100% 100% 100% 83.9% Boceprevir
Q80K 0% 0% 0% 0% 0% Simeprevir
0% 0% 0% 0% 0% Asunaprevir
S122T 1.2% 0% 87.5% 100% 30.9% Simeprevir/Asunaprevir
S122R 77.2% 0% 0% 0% 0% Simeprevir
SIZZN 0% 0% 0% 0% 44 4% Asunaprevir
D168Q 0% 100% 0% 0% 0% Simeprevir
DT68E 0% 7o 0% 66.7% 3.7% Simeprevir/Asunaprevir/Paritaprevir
1170V 3.1% 7.7% 96.4% 33.3% 58% Boceprevir
M175L  98.1% 100% 100% 100% 0% Boceprevir
NS5A
L28M 0% 96.2% 10.7% 0% 1.9% Daclatasvir
M28V 0% 0% 1.8% 0% 54.5% Daclatasvir/Ombitasvir
R30Q 0% 0% 5.4% 100% 0% Daclatasvir
Q30K 97.5% 17.4% 0% 0% 0% Daclatasvir
Q30R 2.5% 0% 68.1% 0% 32.1% Daclatasvir/Ledipasvir/Ombitasvir
L30S 0% 1.9% 10.7% 0% 0% Daclatasvir
L31M 72.8% 7.7% 83.9% 0% 0% Daclatasvir /Ledipasvir
NS5B
A421V  81.5% 100% 89.3% 44.4% 100% Beclabuvir
S556G 0% 69.2% 80.4% 66.7% 2.5% Dasabuvir

Cuypers L, Viruses 2015, 7, 5018-5039




Tedavi 6ncesi var olan mutasyonlar, KVY’i etkiler mi?

C-WORTHY c¢alismasi: genotip 1 ile enfekte hastalarda
grazoprevir + elbasvir * ribavirin tedavisi

NS3 variants at baseline NS5A variants at baseline

NO YES NO YES
N 141 75 191 25
SVR,, * 2 =22
(HCV RNA < 25 IU/ml) 92% 91% 95% 68%
MostprevalentNS3 variants Mostprevalent NS5A variants
at failure : at failure :
Mutations detected Y56H Q30R/H
A156T L31M
D168A/N YO93H/N

*p <0.001

Sulkowski M. Lancet 2015;385:1087-97



APASL 2015, A#1177, Chayama ve ark.

interferon ve Ribavirin’siz PTV/R ve Ombitasvir rejimin HCV Genotip 1b ile Enfekte,
Tedavi Deneyimli Japon Hastalardaki Uzun Dénem Etkinligi ve Guvenligi

KVY24 yanitsizliginin sebepleri

PTV/r (100/100 mg) | PTV/r(150/100 mg) +
+ OBV OBV
0
0

Tedavi sonrasi
24. haftada
niiks

0

Erken
devamsizhk*

] ) I
] ) E




ALLY-3 Calismasi:

HCV genotip 3’Gn DCV + SOF tedavisi

2 18 years
Chronic HCV infection
Genotype 3

Treatment-naive

or experienced

NS5A inhibitor-naive
HCV RNA 2 50,000 IU/ml
Cirrhosis* allowed
No HBV or HIV co-infection

Nelson DR. Hepatology 2015;61:1127-35

Not randomised
Open-label .
W12 /J

Treatment-experienced

> SVR12

l —~—
Treatment-naive DCV 60 mg qd + »SVR
g SOF 400 mg qd :

N=51

* Virolojik breaktrough: yok

* Tedavi sonrasi relaps: var
— Direncgli varyantlar
* YO3H,n=9
e L31l,n=1



APASL 2015, A#1315, Pilot-Matias ve ark.
HCV Genotip 1b ile Enfekte, interferon ve Ribavirin’siz Ombitasvir ve
Paritaprevir/ritonavir Rejim Tedavisi Alan Japon ve Batili Hastalarda Direnc Belirlenmesi

M12-536 ve PEARL-I calismalarinda virolojik basarisizlik goriilen Japon ve ABD/AB’li

hastalarda, baslangic ve tedavide gelisen direnc ile iliskili varyant prevalanslarinin
belirlenmesi icin NS3A/4A ve NS5A genlerinde popilasyon dizilemesi yapiimistir.

' Baslangicta-tespitedilen direng ile iligkili varyantlar:
. m yaygin olaniydi: Japon hastalard/74] ve ABD/AB’li hastalar
[13/176

e Onceden NS5A-Y93H varyanti bulunan 4/4 Japon ve 11/13 ABD/AB’li hastalar KVY’ye ulasmistir.
* NS3/4A direnc ile iliskili varyantlar nadirdi.

'Virolojik basarisizliktan sonra tespit edilen direng ile iliskili varyantlar:
* Her iki ¢alismada da altisar hasta virolojik basarisizlik yasamistir.
* NS3: D168V (N=5), Y56H+D168A (N=1)
. NSSA N=3), P585+Y93H (N=2), L28M+R30Q+Y93H (N=1)

Baslangig ve tedavide gelisen NS3/4A ve NS5A direng ile iliskili varyantlar Japonya ve
ABD/AB’deki calismalarda benzerdi.

NS3 ve NS5A dizilerinin filogenetik analizi cografi kiimelesmeye dair bir belirti gostermemistir.
Direng ile iliskili varyantlar (NS5A-Y93H dahil) basarisizlik 6ngérmemektedir.



APASL 2015, A#2047, Wang ve ark.
NS5B C316N’nin Tespiti — Ultra Derin Dizilemeyle Tedavi Naif HCV Genotip 1b ile
Enfekte Hastalarda Sofosbuvir’e Karsi Direng Gelistiren bir Mutasyon

NS5B polimorfizm derin dizileme, 24 HCV GT1b ile enfekte hastalarda baslangicta ve 48

hafta PeglFN/RBV tedavisinden sonra, C316N polimorfizm frekansindaki olasi
degisiklikleri tespit etmek icin yapiimistir.

Tedavi sonucu

Baslangicta, 19/24 Hastalar 48 hafta boyunca S | el
(%79) hastada C316N PegIFN/RBV aldilar / yo

polimorfizmi

J

Mutasyon frekansi L 75% L 81%
Y

~ (P=1.00) |

48 hafta boyunca PeglFN/RBV bu mutasyonun frekansinda bir degisiklige sebep
olmamistir. Asyali hastalari sofosbuvir ile tedavi ederken C316N tespit edilmelidir.



APASL 2015, A#1520, Sezaki ve ark. Daklatasvir ve Asunaprevir ile interferonsuz ikili
Oral Tedavinin Etkililiginin ve Uzun Donem Tedavi Sonrasi Sonuglarinin Degerlendirilmesi

Japon hastalarda 24 hafta DCV/ASV tedavisinin uzun donem etkilerinin degerlendirilmesi.

GT1b ile enfekte hastalar

%14 sirotik dahil) >
(
N=63

| I I
24
Calisma haftasi

438

77,8

0]
o
1

Toplam Evet Hayir

Baslangi¢c NS5A-Y93H direncg
ile iliskili varyantlan




APASL 2015, A#1549, Mcphee ve ark. Baslangicta NS5A Polimorfizmi Olmayan,

Genotip 1b ile Enfekte Yasli ve Sirotik Hastalarda, Daklatasvir + Asunaprevir’e yliksek
Kalici Virolojik Yanit

91-100
100 -
80 -
g 60 -
(o]
a
> 40 "
"
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0 -

NS5A-Y93H ve/veya -L31
polimorfizmi olmayan



Identifier:
Genetic region:

Predicted
subgenotype:

Codons covered
in NS3 region:

Mutations in
NS3 region:

Warnings NS3
region:

Reference used:

Drugs

Asunaprevir
Boceprevir
Grazoprevir
Paritaprevir
Simeprevir

Telaprevir

Kocaeli, H. T
NS3
1b (similarity of DNA to closest reference = 96.74%)

42 - 167

Q73H, M74L, Y75F, N77T, D79Y, V83A, G84R, P86Q,
MO4L, V1141, S122N, 1132V, V150A, A164P, K165N,
Al66G, V167G

Sequence contains insertions.

D90208
Scored Resistance analysis

mutations

none susceptible

none susceptible

none susceptible

none susceptible

122N substitution on scored position

none susceptible

Doc¢.Dr.Murat SAYAN
Kocaeli Universitesi, Tip Fakdiltesi, PCR Unitesi, Izmit, Kocaeli.

sayanmurat@hotmail.com, http:/facebook.com/muratsayan.HIV

Cep: 0533 647 9020



Identifier:
Genetic region:

Predicted
subgenotype:

Codons covered
in NS5A region:

Mutations in
NS5A region:

Reference used:

Drugs

Daclatasvir
Elbasvir
Ledipasvir

Ombitasvir

Kocaeli
NS5A
1b (similarity of DNA to closest reference = 91.61%)

8 - 106

S17T, L34V, L37F, Q54Y

D90208
Scored Resistance analysis
mutations
none susceptible
none susceptible
none susceptible
none susceptible

Doc¢.Dr.Murat SAYAN
Kocaeli Universitesi, Tip Fakdltesi, PCR Unitesi, Izmit, Kocaeli.

sayanmurat@hotmail.com, http:/facebook.com/muratsayan.HIV

Cep: 0 533 647 9020



Identifier: Kocaeli
Genetic region: NS5B

Predicted la (similarity of DNA to closest reference = 96.52%)
subgenotype:

Predicted clade I (similarity of DNA to closest reference = 96.52%)
of subgenotype:

Codons covered 67 - 428
in NS5B region:

Mutations in V71G, K72*, K98R, V131E, L184Q, S189A
NS5B region:

Warnings NS5B  Sequence contains insertions.
region:

Reference used: H77

Drugs Scored Resistance analysis
mutations

Dasabuvir none susceptible

Sofosbuvir none susceptible

Doc¢.Dr.Murat SAYAN
Kocaeli Universitesi, Tip Fakdiltesi, PCR Unitesi, Izmit, Kocaeli.

sayanmurat@hotmail.com, http:/facebook.com/muratsayan.HIV
Cep: 0 533 647 9020



