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Impact of direct acting antiviral therapy in patients
with chronic hepatitis C and decompensated cirrhosis

Graham R. Foster'*, William L. Irving”*!, Michelle C.M. Cheung’, Alex ]. Walker?,
Benjamin E. Hudson’, Suman Verma®, John McLauchlan’, David ]. Mutimer®, Ashley Brown®,
William T.H. Gelson'’, Douglas C. MacDonald'!, Kosh Agarwal®, on behalf of HCV Research, UK

TQueen Mary University of London, London, United Kingdom; 2NIHR Nottingham Digestive Diseases Biomedical Research Unit, United Kingdom;
3Liver Unit, Blizard Institute, Queen Mary University of London, United Kingdom; *Faculty of Medicine & Health Sciences,
University of Nottingham, United Kingdom; SUniversity Hospitals Bristol NHS Trust, United Kingdom; SInstitute of Liver Studies,

King’s College London, United Kingdom; "MRC-University of Glasgow Centre for Virus Research, United Kingdom; SCentre for Liver
Research and NIHR Biomedical Research Unit, Queen Elizabeth Hospital, Birmingham, United Kingdom; °Department of Hepatology, St Mary’s
Hospital, Imperial College London, United Kingdom; '°Department of Hepatology, Cambridge University Hospitals NHS Foundation Trust,
United Kingdom; ''UCL Institute for Liver and Digestive Health, University College London, United Kingdom

Treatment SOF/DCV 15 (3.2%) 12

SOF/DCV/RBV 172 (36.8%) 150
SOF/LDV 25 (5.4%) 18

SOF/LDV/RBV 255 (54.6%) 229
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ELSEVIER

Genotype 3 is associated with accelerated fibrosis progression

Journal of Hepatology 51 (2009) 655-666

in chronic hepatitis C*

Journal of

Hepatology

www.elsevier.com/locate/jhep

Pierre-Yves Bochud!, Tao Cai'?, Kathrin Overbeck®, Murielle Bochud?,
Jean-Francois Dufour’, Beat Mﬁllhauptﬁ, Jan Borovicka’, Markus Heim®,

Dari1us Moradpourg, Andreas Cerny'’, Raffacle Malinverni'', Patrick Francioli'?,
Francesco Negro™'**, on behalf of the Swiss Hepatitis C Cohort Study Group '

Patient characteristics.

Study patients Study patients by genotype” P
1 2 3 4

Patients N=1189 N =607 N=90 N=3I2 N=117

Male sex 0.61 0.60 0.48 0.65 0.66 0.02
White ethnicity 0.96 0.95 0.98 0.98 0.91 0.003
Median age at biopsy (IQR) 42 (13) 42 (14) 54 (20) 40 (10) 41 (9) <0.001
Median age at infection (IQR)* 19 (9) 19 (9) 24 (16) 19 (7) 20 (12) <0.001
Median infection duration (IQR)* 21 (13) 21 (13) 24 (16) 20 (12) 22 (11) 0.06
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Progression to fibrosis stage 1-2

Progression to fibrosis stage 3-4

Genotypes
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Journal of Gastroenterology and Hepatology (2002) 17, 873-881

HEPATIC STEATOSIS IN CHRONIC HEPATITIS C INFECTION

Genotype-specific mechanisms for hepatic steatosis in chronic
hepatitis C infection

JASON M HUIL* JAMES KENCH," GEOFFREY C FARRELL,* RITA LIN,*
DEV SAMARASINGHE,* CHRISTOPHER LIDDLE,* KAREN BYTH* AND JACOB GEORGE*

Journal of Hepatology 2000; 33: 106115 Copyright © European Association
Printed in Denmark - All righis reserved for the Study of the Liver 2000
Munksgaard - Copenhagen

Journal of Hepatology
ISSN 0168-8278

Hepatocyte steatosis is a cytopathic effect of hepatitis C virus genotype 3

Laura Rubbia-Brandt!, Rafael Quadri®, Karim Abid?, Emiliano Giostra?, Pierre-Jean Malé?,
Gilles Mentha®, Laurent Spahr?, Jean-Pierre Zarski*, Bettina Borisch!, Antoine Hadengue?
and Francesco Negro'-?



R EEEEEEEEEEE————

Table3 Main effects identified by multiple ordinal regres-
sion analysis to be significantly associated with steatosis grade
in 124 hepatitis C virus patients (significance level of < 10%)

OR 95% CI P

BMI 1.13 1.04-1.23 0.003
HCV genotype 3 2.83 1.18-6.79 0.02
1 chol 0.37-0.92 0.02

Serum triglyceride 1.11-7.17 0.03
Alcohol: current 22 0.95-5.30 0.065
ALT 1.002 1.00-1.01 0.095

OR, odds ratio; CI, confidence interval; BMI, body mass
index; ALT, alanine aminotransferase.

G3 + Normal BMI
G3R P+«NBrmal BMI

v
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JOURNAL OF VIRAL HEPATITIS

Journal of Viral Hepatitis, 2011, 18, e516-e522 doi:10.1111/j.1365-2893.2011.01441.x

HCV genotype 3 is associated with a higher hepatocellular
carcinoma incidence in patients with ongoing viral C cirrhosis

G. Nkontchou,' M. Ziol,” M. Aout,” M. Lhabadie,' Y. Baazia,* A. Mahmoudi,' D. Roulot,’
N. Ganne-Carrie,’ V. Grando-Lemaire,’ J.-C. Trinchet,’ E. Gordien,® E. Vicaut,” I. Baghad' and

1
M. Beaugrand ' Department of Hepatogastroenterology: *Pathology Unit Hopital Jean Verdier (Assistance Publique-Hépitaux de Paris), Bondy,
France; *PatUnit the Unit of Clinical Research Hdpital Lariboisiere URC; and *Department of Virology, Hépital Avicenne (Assistance Publique-Hépitaux
de Paris), France
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Table 3 Univariate and multivariate analysis of Predictors for hepatocellular carcinoma development in 353 patients with

compensated HCV cirrhosis

Univariate analysis

Multivariate analysis

Variables HR 95% CI P value HR 95% CI P value
Age mean (year) (SD) 1.03 1.01-1.05 0.0003 1.06 1.04-1.08 <0.0001
Male gender 1.79 1.18-2.73 0.0062 2.89 1.81-4.59 <0.0001
Past and or daily ethanol intake >30 g/day 1.3 0.86-2.00 0.2
Diabetes 1.44 0.95-2.19 0.084
BMI (kg/mz) 1.07 1.03-1.12 0.0008 1.06 1.021-1.11 0.0075
ALT (XUN) 0.98 0.9-1.07 0.73
Bilirubin (um/1 L) 1 0.99-1.02 0.66
Platelet count (10 000 units increase) 0.95 0.95-0.95 0.01 0.94 0.94-0.94 0.0024
Prothrombin activity (%) 1 0.98-1.02 0.79
Albumin (g/L) 0.98  0.94-1.02 0.38
AFP (ng/mlL) 1 1.00-1.01 0.23

‘ HCV genotype 3 3.19 1.68-6.06 0.0004 3.54 1.84-6.81 0.0002)
Grade of (>10%) 0.92 0.60-1.41 0.69
Steatosis 230%) 1.32 0.73-2.39 0.36

Median (q1—q3) for continuous variables. BMI, body mass index; ULN, upper normal classes 0 (<10%), 1 (10-30%) and 2

(>30%).
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ENDURANCE3 Study: glecaprevir / pibrentasvir versus
sofosbuvir + daclatasvir in genotype 3

@) DESIgn Randomisation
2:1
Double-blind :

%18 years, HCV genotype 3 1 N = 231
Treatmenty | O@ S == | E/PIB
HCV RNA 1 000 IU/mL |

No cirrhosis fletavir X Co 0 |
No HBV or HIV cmfection N = 11' SOF + DCV >SVR,

ALT/AST < 10 x ULN, albumin > LLN

»SVR,

N =157 GLE/PIB | »SVR,

Third arm, nonrandomised added after
the completion of the phase 2 study

Glecaprevitpibrentasvir 100/40 mg 3 tablets QD
Sofosbuvir: 400 mg 1 tablet QD + daclatasvir 60 mg 1 tablet QD

AObjective
¢ Norrinferiority of SVR, of GLE/PIB compared to SOF + DCV
(lower bound of 95% CI of the differenc&%)

Foster G. EASL 2017, AbsOGB



ENDURANCES3 Study: glecaprevir / pibrentasvir versus
sofosbuvir + daclatasvir in genotype 3

SVR, by intention-to-treat analysis, %

100 - 95 97 95
80 -
60 -
40 -
20 -
115 157
0 N | | 1
GLE/PIB 12W  SOF + DCV 12W GLE/PIB 8W
Breakthrough/relapse (N) 1/3 0/ 1 1/5
Failure due to other reasons 3 1 0
Lost o followup/Missing SVR 4 2 2

A Both GLE/PIB treatments met namferiority criteria (lower bound of the 95% confidence
interval above 6%)

A GLE/PIB 12W vs SOF + DQ\2% (95% Ci5.6 to 3.1)

A GLE/PIB 8W vs GLE/PIB 12W4% (95% C}5.4 to 4.6)

Foster G. EASL 2017, Abs0OGB



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Sofosbuvir and Velpatasvir for HCV
Genotype 2 and 3 Infection

G.R. Foster, N. Afdhal, S.K. Roberts, N. Briu, E.J. Gane, S. Pianko, E. Lawitz,
A. Thompson, M.L. Shiffman, C. Cooper, W.J. Towner, B. Conway, P. Ruane,
M. Bourliére, T. Asselah, T. Berg, S. Zeuzem, W. Rosenberg, K. Agarwal,
C.A.M. Stedman, H. Mo, H. Dvory-Sobol, L. Han, J. Wang, J. McNally, A. Osinusi,
D.M. Brainard, ).G. McHutchison, F. Mazzotta, T.T. Tran, S.C. Gordon, K. Patel,
N. Reau, A. Mangia, and M. Sulkowski, for the ASTRAL-2
and ASTRAL-3 Investigators*



[] Sofosbuvir-velpatasvir [ Sofosbuvir-ribavirin
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Figure 1. Sustained Virologic Response among Patients with HCV Genotype 3,
According to Cirrhosis Status and Previous Treatment.

Shown are the rates of sustained virologic response at 12 weeks after treat-
ment among patients with HCV genotype 3 who were treated with sofosbuvir—
velpatasvir or sofosbuvir—ribavirin in the ASTRAL-3 study. Data for five pa-
tients in the sofosbuvir-ribavirin group for whom cirrhosis status was not
available are not included in the analysis. The I bars represent 95% confi-
dence intervals.
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Resistance Associated Substitutions
(RASS)
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Genotipik analiz

0 Population based sequencing
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0 Next generation sequencing (Deep sequencing)
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Fenotipik analiz

0 Saptanan mutasyonlar, standart HCV genomuna
sahip relikonlara sokulur.
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Gastroenterology 2016;151:501-512

BASIC AND TRANSLATIONAL—LIVER

Prevalence of Resistance-Associated Substitutions in HCV NS5A, ®
NS5B, or NS3 and Outcomes of Treatment With Ledipasvir
and Sofosbuvir

Christoph Sarrazin,'* Hadas Dvory-Sobol,”* Evguenia S. Svarovskaia,” Brian P. Doehle,”
Phillip S. Pang,” Shu-Min Chuang,? Julie Ma, Xiao Ding,” Nezam H. Afdhal,® Kris V. Kowdley,*
Edward J. Gane,’ Eric Lawitz,® Diana M. Brainard,” John G. McHutchison,” Michael D. Miller,”
and Hongmei Mo?
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P < .001 P = .063 P < .001
| | | | | |
98.0 98.7 98.2
100 A 90.0 94.7 91.7
80 -
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40 -
20 -
1416/1445 117/130 462/468 54/57 1880/1915 177/193
0
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Table 1.NS5A Resistance-Associated Substitutions Classified by Level of Resistance to Ledipasvir and RASs Among Patients
With NS5A RASs Who Did Not Achieve SVR12

Level of resistance to ledipasvir

Genotype 2.5- to 100-fold 100- to 1000-fold >1000-fold
GT1a K24R, Q30L, Q30T, K24G, K24N, Q30H, Q30G, Q30R, L31l, M28A, M28G, Q30E, Q30K,
A92T, YO3F, M28T, S38F L31M, L31V, P32L H58D, Y93C, Y93H, Y93N, Y93S
GT1b L31M, P32L, L31I, L31V P58D A92K, Y93H
B [l Baseline NS5A RASs < 100-fold

>

[l Baseline NS5A RASs < 100-fold
[ Baseline NS5A RASs > 100-fold
[ No NS5A RASs at baseline

I Baseline NS5A RASs > 100-fold
[ No NS5A RASs at baseline
P=.1

P=.011 P = .066 P=.24 P < .001
1
I 1 I 1 | — - | 1
T 100.0 100.0 95.7 99.5 100.0 96.2 99.4 F 100 100.0 100.0 100.0 100.0
& 100 82.8 % > B
£ =
§ 80 4 g 80
A
9 60~ ? 504
i S
1N- 40 4 E 40 4
o
# 204 ®» 20-
04 0~
8 weeks LDV/SOF 12 weeks LDV/SOF 24 weeks LDV/SOF 12 weeks LDV/SOF 24 weeks LDV/SOF

Naive Tedavi deneyimli
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Table 2.SVR Rates in Patients With Baseline NS5B NI or NS3 Pl RASs

NS5B RASs Genotype Patients with RdSs, n (%) SVR12 for patients with RASs (%)
L159F (NI) GT1b (n = 36) 36/36 (100)
N142T (NI) GT1b (n = 4), GT1a (n = 1) 5/5 (100)
S$282G GMa(n=1) 1/1 (100)
32087 GT1a (n = 1) 1/1 (100)
Total RASs GT1b (n = 40), GT1a (n = 3) 43/43 (100)

Patients with baseline

No. of patients with SV
Prior treatment Pl RASSs, n° (%)

Patients with Q80 SVR12 for patients
®ith Pl RASs, n (%) variants, n (%) with Q80 variants, n (%)

Pegylated interferon +ribavirin+ 141/265
protease inhibitor
Pegylated interferon +ribavirin 23/2024(11.4) 21/224(95.5 93/202 (46.0) 90/93 (96.8)

139/141(98.6)

110/265° (41.5) 107/110 (97.3)
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Elbasvir/Grazoprevir  Gla tedavi deneyimli veya  Tedaviye RBV eklenir ve
VIABSET b{p! Y&aANNBaiA wmc KI
. Foll 12Y0AY

ldzt £t YPt I O0OATL

Ledipasvir/Sofosbuvir Gla tedavi deneyimli, NS5A { A NBT RSEA f
Ydzi | ae2yt I NP {ANRBI Al Hn
bmMann 1Fd RANDB

Sofosbuvir/Velpatasvir G3 tedavi deneyimlisirozvey . ol &l LIl y P
RSEAT S b{p!
G3 tedavi naive siroz, NS5A

QX
R ax

Daclatasvir+Sofosbuvit G3 tedavi deneyimli siroz ol &l LIIYy®P

olmayan, NS5A Siroz olmayanlar 12 hafta
G3 tedavi naive siroz, NS5A Siroz olanlar 24 hafta
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