HCV Proteaz Inhibitorlerinde
Tirkiye Direng Profili
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HCV’nin viral kinetigi ve oral antiviral tedavide 6nemi

Ozellik HCV

Genom RNA

Viral turnover 1012 virion/giin

RNA polimeraz hatasi  1/10 000 niikleotid

Viral genetik arsiv Olusmaz (HIV ve HBV’nin aksine stoplazmada replike olur).
Hepatosit turnoveri dusuktur.

llac hedefleri Coklu

Kesin tedavisi Olabilir

Tedavinin amaci Kir: Plazma + KC'in

HCV’'den temizlenmesi



HCYV ile savagacak bir super kahramanimiz yok.

JIM CARREY
1s COLONEL STARS AND STRIPE.

Ancak ¢ok sayida oral antiviral
hayatimiza girdi ya da girmek Uzere...




Kronik hepatit C tedavisinde kilometre taslari

FDA guidance document || Proof of concept for
on developing DAAs IFN-free regimens
IL28B added to
HCV cDNA SNPs near IL28B ::E%]i'rfg‘ alfa-2b
cloned Proof of concept predict Peg-IFN +
for DAAs ribavirin response
Clinical practice
guidelines revised
HCV genotype HCV replicon HCV replicated
classification developed in culture Proof of concept for
4-drug regimens
Jan Jan Jan Jan Jan
1990 1995 2000 2005 2010 2014 2015

IFN alfa-2b Simeprevir Daclatasvir

+ ribavirin Sofosbuvir | Asunaprevir
approved

Faldaprevir

2011

Peg-IFN Peg-IFN
IFN alfa-2b IFN alfa-2a || IFN alfacon-1|| alfa-2b alfa-2a DAAs boceprevir and
approved approved approved approved || approved telaprevir approved

Pacanowski et al; JAMA 2012;307(18):1921-1922
(modifiye edilmistir)



Basaril antiretrovirallere ragmen basarisiz tedaviler mumkun.

Oral antiviral ila¢ direnci




Applied Biosystem 3130

9645
nucleatide | =h342 15 1491 2580 3769 3420 5313 5475 6258 7602 9378 \f_‘if_{?:
i '—[_T
C ‘ El ‘ E2 |P?‘ NS2 | NS3 NIiu| NS4B | NSSA | NSSB th/s\\{\S\)
polyprotein 1 192 3e4 747 810 1027 1656 1712 1973 240 3012 (stop)
W HVR1 (384-410 €2 1-27) B V3(2356-2379 / NS5A 363-409)
= HVRZ (473-480 / E2 90-87) W I5DR (2208-2248 / NS5A 236-275)
m PePHD (563-671/ E2 236-287) = PKR binding [2209-2274 / N55A 236-301)
PCR-forward Sequencing primer
—
—
CTGGC GGCGTGCCTA ATACATGCAA GTCGAGCGAA CGGA-=---- C GAGAAGCTTG CTTCTCT-=-- =-- GATGTTAG CGGCGGACGG GTGAGTAACA
CTGGC GGCGTGCCTA ATACATGCAA GTCGAGCGAA CAGA----- C GAGGAGCTTG CTCCTCT=== == GACGTTAG CGGCGGACGG GTGAGTAACA
CTGGC GGCGTGCCTA ATACATGCAA GTCGAACGCT TCTTTCCTCC CGAGTGCTTG CACTCAATTG GAAAGAGGAG TGGCGGACGG GTGAGTAACA
CTGGC GGCGTGCCTA ATACATGCAA GTAGAACGCA CAGGATGCAC CGTAGTTTAC TACACCGTA- -TTCTGTGAG TTGCGAACGG GTGAGTAACG
CTGGC GGCGTGCCTA ATACATGCAA GTCGAGCGGA CTTGATG--- -GAGTGCTTG CACTCCT--- -GAAGGTTAG CGGCGGACGG GTGAGTAACA
CTGGC GGCGTGCCTA ACACATGCAA GTCGAGCGAG AGGA====== =~ GTTCCTTC GGGAAC-=-=-= == AAATCTAG CGGCGGACGG GTGAGTAACA
CTGGC GGCAGGCCTA ACACATGCAA GTCGAGCGGA TGAAG----A GAG---CTT- G-CTCTCT-- -GAT--TCAG CGGCGGACGG GTGAGTAATG
CTGGC GGCAGGCTTA ACACATGCAA GTCGAGCGGG GGA-G----A TTG---CTTC G-GTAATT-- -GAC--CTAG CGGCGGACGG GTGAGTAATA
CTGGC GGCAGGCTTA ACACATGCAA GTCGAGCGGG GGAAG----G TAG---CTT- G-CTACTG-- -GAC--CTAG CGGCGGACGG GTGAGTAATG
CTCCC CGCAGGCCTA ACACATCCAA CTCCAACGGT AACAG----G AAGAAGCTTG C-TTCTTT-- -GCTCGACGAC TCGCCCGACGCC GTGACTAATG
CTGGC GGCATGCTTT ACACATGCAA GTCGAACGGC AGCGG----G GTAGTGCTTG CACTACTG-- -TCCGGCGAG TGGCGAACGG GTGAGTAATA
CTGGC GGTGTGCTTA ACACATGCAA GTCGAACGGT AAGG -=C C CTTT CGGGGGT=== == AC-ACGAG TGGCGAACGG GTGAGTAACA
CTGGC GGCGTGCTTA ACACATGCAA GTCGAACGAT GAAG-=--- G CTCCTGCTTG CGGGGGT-~~ =-- TGGATTAG TGGCGAACGG GTGAGTAATA
CTGGC GGCGTGCTTA ACACATGCAA GTCGAACGCT GAAG----- C CT--GGCTTT TGTTGGG--- -- TGGATGAG TGGCGAACGG GTGAGTAACA
e

5'UTR

Sanger Sequencing -
populasyon sekanslama

H77 genome (accession NC_004102)

I'UTR

PCR-reverse



Identifier:

Predicted
subgenotype
based on NS3:

Included NS3
region codons:

Mutations NS3
region:

Used reference

for NS3 region:

Drugs

Boceprevir
Telaprevir
Simeprevir

Faldaprevir

Kayseri, S.G

1b (similarity to closest subgenotype reference =

88.34%)

39 - 181 (similarity to reference = 93.01%)

T42S, P86Q, P89S, M94L, V1141, V150A, 1170V, N174S,

L175M
D90208

Scored
mutations

none
none
none

none

Resistance
analysis

susceptible
susceptible
susceptible

susceptible

Fold Change



Identifier: Kocaeli, R.N

Predicted 1b (similarity to closest subgenotype reference = 87.59%)
subgenotype
based on NS3:

Included NS3 43 - 181 (similarity to reference = 92.09%o)
region codons:

Mutations NS3 V48F, V51A, K68R, T721, P86Q, M94L, V114l, 1132V,

region: V150A, N174S, L175M

Used reference for D90208

NS3 region:

Drugs Scored Resistance Fold Change
mutations analysis

Boceprevir none susceptible -

Telaprevir 132v possibly 1.8

resistant
Simeprevir none susceptible -
Faldaprevir none susceptible -



Identifier:

Predicted

Gaziantep, H.G
1b (similarity to subgenotype reference = 87.82%0)

subgenotype based

on NS3:

Included NS3
region codons:

Mutations NS3
region:

Used reference
NS3 region:

Drugs

Boceprevir
Telaprevir
Simetrevir

Faldaprevir

43 - 170 (similarity to reference = 94.53%)

V55A, P89S, M94L, V1141, 1132V, V150A, 1170V

for D90208

Scored Resistance Fold Change
mutations analysis
55A resistant 6.9
55A,132V resistant 3.1
none susceptible -
none susceptible -



Identifier:

Predicted
subgenotype
based on NS3:

Predicted clade
of subgenotype
based on NS3:

Included NS3
region codons:

Mutations NS3
region:

Used reference
for NS3 region:

Drugs

Boceprevir
Telaprevir
Simeprevir

Faldaprevir

Gebze —Novak, E.T

la (similarity to subgenotype reference = 94.88%)

I (similarity to subgenotype clade reference = 94.88%)

39 - 181 (similarity to reference = 97.2%)

Q80K, P86T, L153I

H77
Scored Resistance Fold Change
mutations analysis
none susceptible =
none susceptible =
80K resistant 420
80K resistant 2.2



Treatment with simeprevir: Simeprevir, given in combination with pegylated
interferon and ribavirin, is recommended for persons with genotype 1b HCV
infection and for persons with genotype 1a HCV infection without the Q80K
polymorphism rather than pegylated interferon and ribavirin alone. {Stmng
recommendation, high quality of evidence)

Treatment of hepatitis C

Issues related to treatment access

Laboratory capacity

The diagnosis and clinical management of HCV infection requires sophisticated laboratory
capacity. Diagnosing HCV infections requires serologic testing followed by NAT to confirm
the presence of chronic infection. Assessment for treatment requires NAT to measure
HCV viral load and to determine HCV genotype, and if the use of simeprevir is being
considered, the detection of the Q80K _mutation. In many low-income countries there
are no laboratories that can perform these tests. Even in countries where this capacity
exists, it is available only in some large cities, and the tests are very expensive. The new
direct-acting agents provide an opportunity to simplify the laboratory requirements for
HCV therapy as combinations of these medicines will be effective against all genotypes,
thus obviating the need for genotyping, and much safer, thus reducing the complexity of
monitoring for adverse events.

GUIDELINES FOR THE SCREENING,
CARE AND TREATMENT OF PERSONS
WITH HEPATITIS C INFECTION

7 World Health
¥ Organization

APRIL 2014




OLYSIO (simeprevir) - FDA tarafindan G1
tedavisi icin onaylanan ilk «2. nesil DAA»

Q80K polimorfizm: QUEST-1 ¢alismasi

*HCV genotip 1a ile enfekte hastalarda 1b’ye gore
SVR—— %20 daha az SVR.

*Tedavi 6ncesi hastalarin 1/3’Gn de Q80K mutasyonu

*Q80K’nin yani sira R155K mutasyonu ile genotip

Rl 1a’'da tedavi basarisizligi
- Olysio

i (simeprevir) Capsules

150 mg

. Each capsule contains simeprevir sodium
equivalent to 150 mg simeprevir

AR LU LU LT

* Ronly

N}
|-

S —

Maliyet: 12 haftalik tedavi maliyeti 66 000 S (bu maliyetin icinde peg-IFN ve Rib bulunmuyor).
http://www.hepatitisc.uw.edu/page/treatment/drugs/simeprevir-drug.



Simeprevir + PEG + Ribavirin for Treatment-Naive HCV GT1

QUEST-1 Trial: Results
Difference in SVR12 by Presence of Baseline Q80K Polymorphism

Difference in proportions vs placebo and 95% CI

HCV genotype 1A:
Q80K polymorphism present - 47 (-14.6; 24.1)
No Q80K polymorphism o— 40.3 (25.8; 54.8)
40 50 0 50 100
Favors Placebo Favors Simeprevir

Source: Jacobson |, et al. 48" Annual Meeting of EASL. Abstract 1425. s Hff‘fat,[f:f



Identifier:

Predicted
subgenotype
based on NS3:

Predicted clade
of subgenotype
based on NS3:

Included NS3
region codons:

Mutations NS3
region:

Used reference
for NS3 region:

Drugs

Boceprevir
Telaprevir
Simeprevir

Faldaprevir

Kahramanmaras, K.A

la (similarity to closest subgenotype reference =

93.36%)

Il (similarity to closest subgenotype clade reference =

93.36%)

42 - 181 (similarity to reference = 95.71%)

P67S, S91A, L1531, R155K, 1170T, N174S

T

H77

Scored
mutations

155K,170T
155K
155K
155K

Resistance
analysis

resistant
resistant
resistant

resistant

Fold Change

4.7
7.4
420
360



Tedavi 6ncesinde Telaprevir direnci mutasyonlari ve prevalans

HCV Mutasyon

Yazarlar Prevalans Kaynak

genotip paterni

Can J Gastr 2013;

Andonov ve ark. Kanada 2013 85 la V36L, T54S, V55A %10.6
27(7):414-46
Hoffman ve ark. Brezilya 2013 68 1 V36L, T54S, V55A %4.4 Virol J 2013;14;10:57
) . V36L, Q80K/R, Antiviral Res 2013;

Palanisamy ve ark. Isveg 2013 126 1a %28

T54A/S, V55A 99(1):12-17
De Meyer ve ark V36A/M, T54A/S, Hepatology 2012;
REALIZE Faz ] ' Belcika 2012 662 1 R1551/K/M/T, %18 56(6):2106-15

az
A156S
. . . Q80K, V36L, T54S, J Antimicrob Chemother

Vicenti ve ark. Italya 2012 106 la+1b %19.3

V55A 2012; 67(4):984-7

V36L, T54S, Q80K/R, Antivir Ther 2011;
Vallet ve ark. Fransa 2011 233 1,2,3,4,5 %2-100

D168Q, V170T 16(7):1093-102




HCV RNA

Sik yapilan, basit bir laboratuvar hatasi (RNA viruslari i¢in gecerlidir):

Hasta serum numunesinde yapilan viral yiuk 6lcimi plazma numunesine

gore daha dusuk cikar.

——> 9 -
HCV RNA ve HIV RNA
Olcumleri plazma ile
yapiimalidir. o

Baslangic HCV RNA
seviyesi l, Tedavi baglangici

Viral breakthrough

Tedaviden dnce Tedavi sirasinda gegen siire

y-w»l_ubl

Zayif viral yukle seyreden hastalarin
takibinde 6rnekleme hatasi sorun
yaratacaktir.

HIV ve HCV (+) bireyler, RNA negatif
olduklarinda motivasyonlari ve tedaviye
baglliklari artiyor. Bu motivasyon
bozulacaktir.

HCV RNA yukunun sik takibi ile tedavide
basarisizlik ve diren¢ erkenden tespit
edilebilir.

Gelisen ilag direncinin bir gostergesi
olan viral breakthrough’un buyuklugu
tam anlasilamayacaktir.



HCV’de klinik 6nemi bulunan mutasyonlarin yarattigi direnc nasil tanimlanmalidir?

HIV  HAART; kombinasyon Primer ilag direnci Sekonder ilag direnci

HBV Nikleoz(t)id analogu; Primer ila¢ direnci, Primer ilag direnci,
monoterapi/kombinasyon Kompansatuvar direnc Kompansatuvar direng

HCV NS3/4 ve NS5A/B inh; ? Primer ilag direnci?
monoterapi Klinik direng?
kombinasyon? Zayif/orta/yuksek direnc?



IL BUONO IL BRUTTO IL CATTIVO/iYi KOTU CiRKIN (1966)

Yonetmen: Sergio Leone
Oyuncular: Clint Eastwood, Lee Van Cleef, Eli Wallach
IMDB Puani: 9/10




Klimik VHCG
Ulusal HCV NS3 inhibitérleri
Molekdiler Analiz Sonuclari

n=42

Kronik Hepatit C n=383

(n=133)

n=8




Uclii tedavi naif hastalarda demografik ve klinik durum
(n=42, numune sayisi=42)

Sira Sehir Hasta Cins  Yas ALT AST HCV RNA
X (range) X (range) X (range) X (range)
(n) K E (U/L) (U/L) (IU/ml)
1 Kocaeli 39 1623 * * * *
2 Zonguldak 2 * 2 * * * *
3 Edirne 1 * 1 * * * *
55 78 63 2.38x106¢

Toplam 42 16 26 (19-93) (16-280) (18-220) (9.1x105-16.4x107

* Yas, ALT, AST ve HCV RNA verileri; ortalama (aralik) olarak verilmistir.

HCV genotip
1a 1b
4 35
*
*
4 38



Uclii tedavi naif hastalarda HCV NS3 inhibitér direnci mutasyonlari
(n=42, numune sayisi=42)

Telaprevir Boseprevir Simeprevir Faldaprevir
Direncg Hasta, Hasta, Hasta, Hasta,
durumu Mutasyon n(%)  Mutasyon n(%) Mutasyon n(%) Mutasyon n(%)
T54S 3(7) T54S 3(7)
Zayif direnc 1132V 20 (47) R109K 2 (5) T54S 2 (5)
R117H 1(2) R117H 1(2) Q80L 2 (5)

N174F 1(2) N174F 1(2)

Ortadiren¢ R155T* 1(2) R155T 1(2)

. _ |155L 1(2) |[R155G 1(2)
Yiksek direnc R155G* [1(2) |A156G* [1(2) A156G 1(2)

* R155T, R155G ve A156G capraz direncten sorumlu mutasyonlardir.



Telaprevir’li Gglu tedavi baslanan ve ilag direnc analizi yapilabilen hastalarda
demografik ve klinik durum (n=83, numune sayisi 90)

Sira Sehir

00O NO UL B WN -

e e T o O
o U b WN E- O

Kocaeli
Kayseri
Konya
Urfa
Afyon
izmir
Bursa
Mersin
Eskisehir
Gaziantep
Giresun
K.Maras
Sakarya
Yalova
Zonguldak

Toplam

Hasta Cins Yas ALT AST HCV RNA
(n) K E X(range) X (range) X (range) X (range)
(U/L) (U/L) (1U/mi)
31
20
6
5
3
3
3
2
2
2
1
1
1
1
1
33 56 62 51 1.03x107

47 36 (25-77) (14-180) (8-132) (3x102-1.88x108)

HCV genotip
1a 1b
2 29

20

6

5

3

1 2

3

2

2

2

1

1

1

1

1

4 (%5) 79 (%95)



Telaprevir’li Uglt tedavi baslanan hastalarda HCV NS3 inhibitor direnci
mutasyonlari (n=83, numune sayisi 90)

Telaprevir Boseprevir Simeprevir Faldaprevir
Direncg Hasta, Hasta, Hasta, Hasta,
durumu Mutasyon n(%)  Mutasyon n(%) Mutasyon n(%) Mutasyon n(%)

V36L 1(1)

V36L 1(1) T54S 1(1)

T54S 2(2) R109K 1(1)

V55A 5(5.5) 1170T 1(1) Q80L 2(2)
Zayif diren¢ 1132V 26 (29) D168N 1(1) D168N 1(1) T54S 1(1)

V55A 5 (5.5)
Ortadirenc R155K* 1(1) R155K  1(1) R155K  1(1) R155K  1(1)

1(1)
1(1) |A156S  [1(1)
2(2) G156 2 (2)

*R155K, A156S ve G156S capraz direncten sorumlu mutasyonlardir.
*Mutasyon orani numune sayisina gore hesaplanmistir ve yaklasiktir.



Telaprevir tedavisi sirasinda ya da sonrasinda saptanan virolojik basarisizlik;
klinik telaprevir direnci

HCV
genotip Telaprevir
Direng Hasta,
durumu la 1b Mutasyon n
V55A 3
Zayif direng 3 V36L 1
Orta direncg R155K Kocaeli

Yiksek direng A156S Gaziantep
Kahramanmarag

Toplam 5 (%6)



Boceprevir’li G¢lu tedavi baslanan hastalarda demografik ve klinik durum
(n=8, numune sayisi=8)

Sira Sehir

1 Kocaeli

2  Kayseri

3  Eskisehir
4  Zonguldak

Toplam

Hasta Cins Yas

(n)

= = W W

59

ALT AST HCV RNA
K E X (range) X (range) X (range) X (range)
(U/L) (U/L) (1U/ml)
55 53 2.3x106¢
(27-98) (33-76) (3.6x10% - 5.9x10°)

5 3 (55-65)

HCV genotip

1la

1b

R = W W

8 (100%)



Boseprevir’li licli tedavi baslanan hastalarda HCV NS3 inhibitor direnci mutasyonlari
(n=8, numune sayisi=8)

Telaprevir Boseprevir Simeprevir Faldaprevir
Direncg Hasta, Hasta, Hasta, Hasta,
durumu Mutasyon n(%)  Mutasyon n(%) Mutasyon n(%) Mutasyon n(%)
Zayif direncg 1132V 4 (50)

Orta direncg

Viksekdireng) . | | | | | |



Klimik VHCG
Ulusal HCV NS3 inhibitérleri
Molekdiler Analiz Sonuclari

_ n=42 \ zayif diren¢ mutasyonu;

%54 (n=72)

n=83 Toplam orta diren¢ mutasyonu;
%5 (n=7)

yuksek diren¢ mutasyonu;

Kronik Hepatit C
(n=133)



HCV oral antiviral ila¢ direnci analizi;

llac direnci kisiler arasinda aktarilabilir midir?

Tedavi Oncesinde yapilmali midir?

Maliyet etkin bir analiz icin o toplumda ilag direnci
prevalansi ne olmalidir?

European Recommendations for the Clinical Use
of HIV Drug Resistance Testing: 2011 Update

Anne-Mieke Vandamme'-2, Ricardo J. Camacho?3, Francesca Ceccherini-Silberstein?, Andrea de Luca®,
Lucia Palmisano®, Dimitrios Paraskevis’, Roger Paredes®, Mario Poljak®, Jean-Claude Schmit™,
Vincent Soriano™, Hauke Walter'?, Anders Sénnerborg™ and the European HIV Drug Resistance

Guidelines Panel AIDS Rev. 2011:13:77-108

count transmitted resistance. Resistance genotyping

is considered cost-effective for both rseent and
' @e:




FIFA BALLON D'OR 2013

Klimik VHCG, kisa zamanda fark yaratti.





http://www.klimik.org.tr/fotograf-galerisi/28-temmuz-2012-du%CC%88nya-hepatit-gu%CC%88nu%CC%88-etkinlig%CC%86i/

