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Who Should Be Treated? 

Recommendations: 
1. Antiviral treatment is recommended for all patients with chronic 

HCV infection, except those with limited life expectancy due to 
nonhepatic causes. (1-A) 

 

2. If resources limit the ability to treat all infected patients 
immediately as recommended, then it is most appropriate to 
treat those at greatest risk of disease complications before 
treating those with less advanced disease (see Tables3 and 4 
for ratings). 



The components of treatment in HCV infection 
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DAAs: Key Characteristics 

Schaefer EA, et al. Gastroenterology. 2012;142:1340-1350. 
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NS5A Inhibitors 

Potency High 
(varies by HCV genotype) 

Moderate-to-high 
(consistent across HCV 

genotypes, subtype) 

Variable 
(HCV genotypes) 

High 
(multiple HCV 

genotypes) 

Barrier to 
resistance 

Low 
(1a<1b) 

High 
(1a=1b) 

Very low 
(1a<1b) 

Low 
(1a<1b) 

Potential for drug 
interactions 

High Low Variable Low-to-
moderate 

Toxicity Rash, anemia, 
↑ Bilirubin 

Mitochondrial, NRTI 
interactions (ART, RBV) 

Variable Variable 

Dosing qd to tid qd to bid qd to tid qd 

Comments 2nd generation PIs 
(higher barrier to 

resistance, pan-genotype) 

Single target 
Active site 

Allosteric 
Many targets 

Multiple antiviral 
MOA 

NRTIs = nucleoside reverse transcriptase inhibitors; PIs = protease inhibitors 



2016 Treatment Options for HCV 
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Other 

2013 Simeprevir PegIFN + 
RBV 

2013 Sofosbuvir PegIFN + 
RBV 

2013 Sofosbuvir RBV 

2014 Sofosbuvir Ledipasvir + RBV 

2014 Simeprevir Sofosbuvir 

2014 Paritaprevir Dasabuvir Ombitasvir + RBV 

2015 Sofosbuvir Daclatasvir + RBV 

2016 Grazoprevir Elbasvir 

2016 Sofosbuvir Velpatasvir 



Newly Diagnosed HCV Patient:  
Which Treatment Option? 

• Monitor patient? 

• Would you order any of the following test? 
  • HIV and hepatitis B testing 
  • Drug and alcohol screen 
  • Liver biopsy 
  • Fibrosure®  
  • Shear wave elastography 
  • MR elastography 

• Initiate antiviral therapy? 



Study Design GT 1 Treatment-Naïve (ION-1) 

• GT 1 HCV treatment-naïve patients in Europe and USA 

• Broad inclusion criteria 
  • Targeted 20% enrollment of patients with cirrhosis 
  • No upper age or BMI limit 
  • Platelet count ≥50,000/mm3, no neutrophil minimum 

• 865 patients randomized 1:1:1:1 across four arms  

• Stratified by HCV subtype (1a or 1b) and cirrhosis 
Afdhal et al. NEJM 2014;370:1889-98 
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SVR12: Absence of Cirrhosis vs Cirrhosis 

Error bars represent 95% confidence intervals. 
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GT 1 Treatment-Naïve (ION-3) : 

 Kowdley KV et al. NEJM 2014; 370:1879-88 

 

8 weeks of therapy with SOF/LDV leads to high SVR rates in non-cirrhotic naïve  patients  

• GT 1 treatment-naïve patients without cirrhosis 
•  Broad inclusion criteria 
  • No upper age or BMI limit 
  • Opiate substitution therapy allowed 
•  647 patients randomized 1:1:1 across three arms 
•  Stratified by HCV subtype (1a or 1b) 
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ION 3: SVR12 With 8 or 12 Wks SOF/LDV ± 
RBV in Tx-Naive Non-cirrhotic Patients 

SVR12 rates did not differ by GT1a vs GT1b in any treatment arm 
Virologic failure: 23 relapses (11 in 8-wk SOF/LDV, 9 in 8-wk SOF/LDV/RBV, 3 in 12-wk SOF/LDV) 
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LDV/SOF: Points To Consider 

• For GT 1, treatment-experienced, compensated cirrhotics, should 12 
 weeks of LDV/SOF/RBV be considered instead of the approved 24 
 weeks of LDV/SOF?  

• Renal disease 
  • No dosage adjustment required in patients with mild or   
   moderate renal disease (GFR >30) 
  • No safety/efficacy data available in patients with severe or   
   ESRD requiring dialysis 

• P-gp inducers (e.g., rifampin, St. John’s wort) may significantly 
 decrease LDV/SOF plasma concentrations and concomitant use not 
 recommended 

• Co-administration with amiodarone is not recommended due to post 
 marketing cases of symptomatic bradycardia, including fatal cardiac 
 arrest and cases requiring pacemaker intervention1  

1Ledipasvir/sofosbuvir (HARVONI™) Prescribing Information. Gilead Sciences, Foster City, CA. March, 2015. 
 



SAPPHIRE-I: PTV/OMB/DSB + RBV in HCV GT1 

• Paritaprevir/r (150/100 mg) co-formulated with ombitasvir (25 mg) and administered 
 once daily. Dasabuvir (250 mg) + RBV (weight-based dosing) administered twice daily. 

• *After week 12, placebo patients received open-label paritaprevir/r/ombitasvir + 
 dasabuvir + RBV for 12 weeks. 

• Primary outcome: SVR12. 

Feld JJ, et al. N Engl J Med. 2014;370:1594-1603. 

Inclusion Criteria 
• HCV GT1 

• Treatment-naïve 

• No cirrhosis  

• No HIV or HBV Paritaprevir/ritonavir/ombitasvir qd + 
Dasabuvir  bid + RBV bid  
(n=473) 

Placebo 
(n=158) 

Double-Blind     

Paritaprevir/ritonavir/ombitasvir qd 
+ Dasabuvir  bid + RBV bid  
(n=158) 

Open-Blind 

0                                                                    12                                                                24 
Week 



SAPPHIRE-I Results: ITT SVR12 Rates 

Feld JJ, et al. N Engl J Med. 2014;370:1594-1603. 

 



Paritaprevir/ RTV  Ombitasvir + Dasabuvir ± RBV in 
GT1 Patients Without Cirrhosis:  Is RBV Necessary? 

(PEARL III and PEARL IV) 

Ferenci P et al. N Engl J Med 2014;370:1983-1992. 
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PTV/RTV/OMV + DSV: Points to Consider 

• No dosage adjustment required in patients with mild, moderate or severe renal 
 impairment1,2  

• Regimen is not recommended in patients with decompensated liver disease2    

• Drug:drug interaction:  Contraindications 

  • Drugs highly dependent on CYP3A for clearance, strong inducers of CYP3A or 
   CYP2C8 and strong inhibitors of CYP2C8 

  • Some examples:  gemfibrozil, rifampin, St. John’s wort, lovastatin,  
   simvastatin, efavirenz 

  • Ethinyl estradiol-containing medications must be discontinued prior to starting  
   therapy because of risk for elevated ALT2 

• Rosuvastatin and pravastatin:  Okay to use; however, dose of rosuvastatin should not 
 exceed 10 mg/day and pravastatin should not exceed 40 mg/day2 

• Omeprazole:  Monitor patients for decreased efficacy of omeprazole and consider 
 increasing dose (no more than 40 mg/day) in patients whose symptoms are not  
 well controlled2 

1Khatri A et al., AASLD 2014. Abstract 238  
2Viekira Package Insert.  AbbVie Inc., North Chicago, IL. February 2015.  

 



GT 1 Treatment-Experienced (ION-2): Study Design 

Afdhal N, et al. N Engl J Med. 2014;370:1483-1493. 
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ION 2: SVR12 With 12 or 24 Wks of SOF/LDV 
± RBV by Cirrhosis Status 

• SVR12 rates were significantly lower in cirrhotic vs non-cirrhotic 
 patients in the pooled 12-wk arms 
• Previous treatment with protease inhibitor or did not matter 
 Afdhal N, et al. N Engl J Med. 2014;370:1483-1493. 
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SAPPHIRE-II: GT1 Treatment-experienced Patients 

PTV/OMB/DSB: co-formulated Paritaprevir/r/ombitasvir, 150 mg/100 mg/25 mg QD; 
dasabuvir, 250 mg BID 
 
RBV: 1000-1200 mg daily according to body weight (<75 kg and ≥75 kg, respectively) 
 

Zeuzem S, et al. N Engl J Med. 2014;370:1604-1614. 
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SAPPHIRE-II Results: ITT SVR12 Rates in 
Treatment-experienced Patients 

Zeuzem S, et al. N Engl J Med. 2014;370:1604-1614. 
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Paritaprevir/ RTV  Ombitasvir + Dasabuvir + 
RBV in HCV Genotype 1 Cirrhosis 

(TURQUOISE-II): 
 Phase 3 Study 

• Key eligibility criteria 
• HCV genotype 1 

• Treatment-naïve and  
treatment-experienced 

• Compensated cirrhosis   
(Child-Pugh score <6) 

• HCV RNA >10K IU/mL 

• No HIV or HBV 

 

• Paritaprevir/ RTV  (150/100 mg) co-formulated with Ombitasvir (25 mg) 
and administered once-daily. Dasabuvir (250 mg) + RBV (weight-based 
dosing) administered twice-daily.  

 
• Primary outcome: SVR12.  
 

Zeuzem S, et al. N Engl J Med. 2014;370:1604-1614. 
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TURQUOISE II: 12 vs 24 Wks OMV/PTV/RTV + 
DSV + RBV in Cirrhotics 

Poordad F, et al. EASL 2014. Abstract O163. Poordad F, et al al. N Engl J Med. 2014;370:1973-1982.  
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SIRIUS: Ledipasvir + Sofosbuvir in Compensated Cirrhosis 
After Failure of Triple Therapy 

 

Bourliere M, et al. Hepatology.  
2014;60(suppl): Abstract LB-6 
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Zepatier FDA package insert 2016. 

Grazoprevir 100 mg 
NS3/4A protease 
inhibitor 

Elbasvir 50 mg 
NS5A inhibitor 



C-EDGE TN (Phase 3): GZR/EBR for 12 Weeks 
in TN GT 1, 4, or 6 Patients 

Zeuzem, et al. Ann Intern Med 2015. 

Once daily dosing of GZR 100 mg / EBR 50 mg 

Wk 0 24 12 

GZR / EBR SVR12 n=316 

n=105 

16 28 

Placebo GZR / Placebo EBR GZR / EBR 

Patients 
GZR + EBR 

n=316 
Placebo  
n=105 

Total 
n=421 

Age, years, mean (SD) 52.2 (11.1) 53.8 (11.2) 52.6 (11.2) 

Male, n (%) 171 (54) 56 (53) 227 (54) 

HCV genotype, n (%) 
  1a 
  1b 
  4 
  6 

 
157 (50) 
131 (42) 
18 (6) 
10 (3) 

 
54 (51) 
40 (38) 
8 (8) 
3 (3) 

 
211 (50) 
171 (41) 
26 (6) 
13 (3) 

Baseline HCV RNA > 
800,000 IU/mL, n (%) 222 (70) 66 (63) 288 (68) 

Cirrhosis, n (%) 70 (22) 22 (21) 92 (22) 

SVR12 



C-EDGE TN:  GZR/EBR for 12 Weeks in TN 
GT 1, 4, or 6 Patients 
Efficacy and Safety 

Zeuzem, et al. Ann Intern Med 2015. 

Non-VF, n 4 3 1 0 0 

Breakthrough, n 1 1 0 0 0 

Relapse, n 12 9 1 0 2 
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Placebo 
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D/C due to AE, n 
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Death 2 (<1)* 0 

Safety Overview SVR12 
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HCV GT1a and Impact of Baseline NS5A 
Polymorphisms on SVR12 

 

Zapatier Prescribing Information. Merck & Co., Inc. 

NS5A Polymorphism 
Status 

EBR-GZR x 12 weeks 
SVR12% (n/N) 

EBR-GZR + RBV x 16 
weeks 

SVR12% (n/N) 

Without baseline 
NS5A polymorphism  
(M28, Q30, L31, or 
Y93) 

98% (441/450) 100% (49/49) 

With baseline NS5A 
polymorphism  
(M28*, Q30*, L31*, or 
Y93*) 

70% (39/56) 100% (6/6) 

Abbreviations: GT = genotype; EBR = elbasvir; GZR = grazoprevir 
*Any change from GT1a reference 

 



FDA Indications 
 
 

Zepatier FDA package insert 2016. 

Patient populations Elbasvir-grazoprevir 
regimen 

Genotype Treatment status NS5A baseline 
polymorphisms 

Ribavirin Duration 

1a Treatment-naïve or 
PegIFN/RBV experienced 

Absent No 12 weeks 

1a Treatment-naïve or 
PegIFN/RBV experienced 

Present Yes 16 weeks 

1b Treatment-naïve or 
PegIFN/RBV experienced 

N/A No 12 weeks 

1a or 1b PegIFN/RBV/protease 
inhibitor experienced 

N/A Yes 12 weeks 

4 Treatment-naïve N/A No 12 weeks 

4 PegIFN/RBV experienced N/A Yes 16 weeks 



The ASTRAL Program 

Foster GR, et al. N Engl J Med. 2015 Dec 31;373(27):2608-17. 
Feld JJ et al. N Engl J Med. 2015 Dec 31;373(27):2599-607. 

Curry MP et al. N Engl J Med. 2015 Dec 31;373(27):2618-28.  

 

 

ASTRAL-1 
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Results: SVR12 by Cirrhosis or Prior Treatment 
 

Feld JJ et al. N Engl J Med. 2015 Dec 31;373(27):2599-607. 
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FDA Approval for 100 mg velpatasvir and 400 mg 
sofosbuvir (Epclusa) - June 2016 

Prescribing Information for EPCLUSA® (sofosbuvir and velpatasvir) Gilead Sciences 06/2016. 



Study Design 

• Open-label, active-comparator trial  
• Broad inclusion criteria 
• 1:1 randomization to SOF/VEL or SOF + RBV 
  • Stratified by prior treatment (TN/TE) and cirrhosi (presence/absence) 

• Conducted at 76 sites in US, Canada, UK, Germany, France,  
 Italy, Australia, and New Zealand 
 

ASTRAL-3 
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Results: SVR12 

* P-value for superiority of SOF/VEL compared with SOF+RBV. Error bars represent 95% confidence intervals.  
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Controversy:  HBV reactivation DAA therapy? 

5
6 

• Mechanism is well described – cure HCV and HBV 
can replicate 
 

• IFN more protective since maintains HBV activity 
 

• What is reactivation – viral or clinical with real 
hepatitis (ALT elevation) 
 

• Who is at risk 
 

• How to screen 
 

• Who to treat 
 



Hepatitis B reactivation associated with DAA therapy for 
hepatitis C: A review of spontaneous post-marketing cases 

FAERS database search 11/22/13 – 10/15/16 
• 29 cases identified (5 in USA, 19 in Japan, 5 other) 

• 3 decompensated: 2/3 death; 1/3 OLT 
• Mean time to reactivation 53 days (most 4–8 wks) 
• No specific DAA regimen the culprit 

 
 

Bersoff-Matcha SJ, et al. AASLD 2016, Boston. #LB-17 

 16/29 initiated HBV 
therapy 

 7/16 delayed (7–60 
days) with 1 death 

DAA therapy 
Discontinued n=10 

Completed n=13 

Not reported n=6 

Treatment for HBV 
Entecavir n=9 

Tenofovir n=6 

Tenofovir/embtrici
tabine 

n=1 

Not reported n=6 

No treatment n=7 

Days to event 
(n=28) 

Mean 53 
Median 46 
Range 14–196 

BL HBV 
viral 

paramete
rs 

HBsAg (+) n=13 
HBsAg (-) n=4 

HBsAg not reported n=12 
HBcAb (+) n=6 

HBcAb not reported n=23 
HBsAg (-) n=3 

HBsAb not reported n=26 
HBV DNA undetectable 

n=16 
HBV DNA detectable n=9 
HBV DNA BL either not 
reported or detectability 

unclear n=4 

Outcome 

Death n=2 
Transplant n=1 

Hospitalization n=6 
Other n=20 

Treatment 
delay 

Yes n=7 
Possible n=7 
No delay n=2 
No tx given or 
tx not stated 
n=13 

FAERS: FDA Adverse Event Reporting System 

Presenter
Presentation Notes
Background: Direct acting antiviral agents (DAAs) are safe, effective treatments for patients with hepatitis C virus (HCV).There have been several recent published case reports of hepatitis B virus reactivation (HBV-R) in patients with HCV/HBV coinfection. HBV-R, defined as an abrupt increase in HBV replication in patients with inactive or resolved HBV, may result in clinically significant hepatitis. HBV-R is often associated with immunosuppression, yet DAAs are not known to cause immunosuppression, and instead work by inhibiting viral proteins for HCV replication. Objective: The purpose of this evaluation was to assess spontaneous reports of HBV-R in the setting of DAA treatment. Methods: We queried the FDA Adverse Event Reporting System (FAERS) for cases of HBV-R associated with currently marketed, FDA approved DAAs between.11/22/13 – 7/18/16. FAERS houses over 12 million spontaneous reports submitted to FDA by healthcare professionals, laypersons and drug manufacturers. We defined a case as any report of an HBV-R temporally associated with DAA therapy and containing evidence of HBV DNA increase or HBsAg seroconversion from negative to positive when baseline HBsAg was provided. We then conducted a descriptive analysis of the case series. Results: The US FDA received 24 unique reports of HBV-R associated with DAA therapy which met our case definition during evaluation period. Three cases reported either a fatal outcome (n=2) or liver transplantation (n=1). Patients who developed HBV-R were heterogeneous in terms of HCV genotype, DAA received, and baseline HBV viral parameters. At baseline, seven patients had a detectable HBV viral load (VL), four patients had a positive HBsAg and undetectable HBV VL, and three patients had a negative HBsAg and undetectable HBV VL. The remaining cases either did not report these data points, or data were uninterpretable. Despite provider knowledge of baseline HBV status, a delay in diagnosis and treatment of HBV-R was noted in five cases, with possible delay in three others. Limitations: Our data source is a spontaneous reporting system subject to variable data quality and underreporting. We are therefore unable to estimate incidence of DAA associated HBV-R, and our ability to make causal inference is limited. Conclusions: HBV-R is a newly identified safety concern in patients with HCV/HBV coinfection who are treated with DAAs. Patients with a history of HBV require clinical monitoring while on DAA therapy. Further studies are needed to determine risk factors for HBV-R, to clearly define monitoring frequency and to fully identify patients who may benefit from HBV prophylaxis and treatment.



Hepatitis B reactivation associated with DAA therapy for hepatitis C 

Bersoff-Matcha SJ, et al. AASLD 2016, Boston. #LB-17 

Incomplete database limits 
interpretation (concurrent 
meds, control group, 
incomplete lab eval.) 
Who should be prophylaxed? 
•S Ag positive + viremia vs all 
S Ag positive? 
Isolated core positive, unlikely 
to reactivate but should be 
monitored on HCV therapy 

Case 
# 

HBs 
Ag 

HBs 
Ab 

HBc 
Ab 

Hbe 
Ag 

Hbe 
Ag 

HBV DNA 
in IU 

DAA 

1 Neg Pos 2700 
(elevated) 

Viekira Pak/RBV 

2 Pos Pos Neg Pos 2.5 log 
(elevated) 

DCV/ASV 

3 Neg Pos Undetectable  DCV/ASV 

4 Pos Neg Pos 3.9 log 
(elevated) 

DCV/ASV 

5 Neg Pos 2300 
(elevated) 

SMV/SOF 

6 Neg Neg Pos Undetectable  SMV/SOF 

7 Neg Neg Pos Undetectable  SMV/SOF/RBV 

8 Pos 244 
(elevated) 

SOF/RBV 

9 Neg Neg Pos Neg Pos Undetectable  LDV/SOF 

10 Pos Undetectable  LDV/SOF 

11 Pos Undetectable  LDV/SOF 

12 Pos Neg Pos Undetectable  SMV/SOF/RBV 

13 Pos Neg Pos Undetectable  SOF/RBV 

14 Pos 1.3 log 
(elevated) 

LDV/SOF 

15 Pos Neg Pos 2.7 log 
(elevated) 

DCV/ASV 

16 Undetectable  LDV/SOF 

17 Pos Pos Neg Neg Undetectable  DCV/SOF/RBV 

18 Neg Pos 3.6 log 
(elevated) 

LDV/SOF 

19 Pos Neg Pos <2.1 log  DCV/ASV 

20 Pos Neg Pos Undetectable  DCV/ASV 

21 Neg Neg Undetectable  DCV/ASV 

22 <2.1 log  DCV/ASV 

23 Undetectable  LDV/SOF 

24 Neg 3.3 log 
(elevated) 

DCV/ASV 

25 Undetectable  DCV/ASV 

26 Pos <2.1 log  LDV/SOF 

27 Undetectable  DCV/ASV 

28 Neg NR LDV/SOF/RBV 

29 Pos Pos Undetectable  LDV/SOF 

Blank cell = test result not reported 
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Background: Direct acting antiviral agents (DAAs) are safe, effective treatments for patients with hepatitis C virus (HCV).There have been several recent published case reports of hepatitis B virus reactivation (HBV-R) in patients with HCV/HBV coinfection. HBV-R, defined as an abrupt increase in HBV replication in patients with inactive or resolved HBV, may result in clinically significant hepatitis. HBV-R is often associated with immunosuppression, yet DAAs are not known to cause immunosuppression, and instead work by inhibiting viral proteins for HCV replication. Objective: The purpose of this evaluation was to assess spontaneous reports of HBV-R in the setting of DAA treatment. Methods: We queried the FDA Adverse Event Reporting System (FAERS) for cases of HBV-R associated with currently marketed, FDA approved DAAs between.11/22/13 – 7/18/16. FAERS houses over 12 million spontaneous reports submitted to FDA by healthcare professionals, laypersons and drug manufacturers. We defined a case as any report of an HBV-R temporally associated with DAA therapy and containing evidence of HBV DNA increase or HBsAg seroconversion from negative to positive when baseline HBsAg was provided. We then conducted a descriptive analysis of the case series. Results: The US FDA received 24 unique reports of HBV-R associated with DAA therapy which met our case definition during evaluation period. Three cases reported either a fatal outcome (n=2) or liver transplantation (n=1). Patients who developed HBV-R were heterogeneous in terms of HCV genotype, DAA received, and baseline HBV viral parameters. At baseline, seven patients had a detectable HBV viral load (VL), four patients had a positive HBsAg and undetectable HBV VL, and three patients had a negative HBsAg and undetectable HBV VL. The remaining cases either did not report these data points, or data were uninterpretable. Despite provider knowledge of baseline HBV status, a delay in diagnosis and treatment of HBV-R was noted in five cases, with possible delay in three others. Limitations: Our data source is a spontaneous reporting system subject to variable data quality and underreporting. We are therefore unable to estimate incidence of DAA associated HBV-R, and our ability to make causal inference is limited. Conclusions: HBV-R is a newly identified safety concern in patients with HCV/HBV coinfection who are treated with DAAs. Patients with a history of HBV require clinical monitoring while on DAA therapy. Further studies are needed to determine risk factors for HBV-R, to clearly define monitoring frequency and to fully identify patients who may benefit from HBV prophylaxis and treatment.



Controversy:  HCC and DAA therapy? 

• HCC recurrence may be increased after DAA 
treatment 
 

• Recurrent and de novo HCC may be more 
aggressive 
 

• No real rationale 
 

• No control 
 

• Significant lead time bias 
 



HCC Risk Persists After DAA Therapy in Pts With 
HCV-Related Cirrhosis 

Retrospective analysis of 344 HCV-
infected pts with CP A or B cirrhosis 
treated with DAAs (SVR: 89%) 
 

• Pts followed for 12-24 wks after  
   treatment completion 
 

• No HCC at baseline, but previous  
   HCC permitted 
 

Overall HCC incidence after DAA 
therapy: 7.6% 
 

• In pts without previous HCC: 3.2% 
 

• In pts with previous HCC: 29.0% 

More advanced liver disease and 
previous HCC significant risk factors 
for HCC after DAAs 

Buonfiglioli F, et al. EASL 2016. Abstract LBP506.  

Factor No HCC 
(n = 318) 

HCC  
(n = 26) 

P 
Value 

CP class B, % 10.1 26.9 .02 

Mean liver stiffness, 
kPa 23.2 28.1 .01 

Liver stiffness, n .005 

 kPa < 21.3 134 5 

 kPa > 21.3 101 16 

Mean platelets, x 
1000/mm3 124.4 102.3 .02 

Previous HCC, n .0001 

 Yes 42 17 

 No 276 9 
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CP, Child-Pugh; DAA, direct-acting antiviral; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; SVR, sustained virologic response.

Another topic highlighted at EASL in decompensated patients with more advanced disease was liver cancer risk. In this study, investigators followed 344 individuals who had either CP A/B or well-compensated cirrhosis for 12-24 weeks after completion of all-oral therapy. Although no active liver cancer was present when they started treatment, a prior history of liver cancer was permitted, and a significant proportion of individuals with previously treated and controlled liver cancer were involved in this study. 
 
They found that liver cancer incidence within that 24-week period after treatment ended was 7.6% overall. In those without prior liver cancer, HCC incidence after DAA therapy was 3.2%. In the group with previous liver cancer that was effectively treated and not present at the time of hepatitis C therapy, the recurrence rate was 29%. So the rate was more pronounced in those who had prior cancer but also in those who had more advanced liver disease as reflected by liver stiffness and suggested by platelet count.



Romano: Incidence and Pattern of “De Novo” Hepatocellular Carcinoma in 
HCV Patients Treated with Oral DAAs 

Incidence of “de novo” HCC in 3075 patients with HCV and advanced liver disease treated with 
DAAs and monitored by the NAVIGATORE web-based platform in Italy (Jan 2015 – June 2016) 

Cirrhotic patients with HCV treated with DAAs are not at increased of  
developing HCC compared with untreated patients 

Subgroup HCC incidence in cirrhotics,  
% pt-yr 

Males / Females 1.93 / 1.94 
GT1 / 2 / 3 / 4 1.7 / 2.05 / 2.44 / 2.28 
CPA / CPB 1.64 / 2.92 
SOF/RBV 3.32 
SOF/LDV ± RBV 1.45 
SOF/SIM ± RBV 1.35 
SOF/DCV ± RBV 1.12 
OBV/PTV/r + DSV ± RBV 1.88 
APRI 

<2.5 1.52 
≥2.5 3.27 

SVR-12 
Yes 8.38 
No  1.55 

Mean follow-up from initiation of  
DAA therapy was 300.8 days 

41 patients developed HCC - Incidence: 
• Overall: 1.64%/pt-yr (95% CI: 1.18–2.21) 
• F3: 0.23%/pt-yr (95%CI: 0.01–1.27) 
• CP-A: 1.64%/pt-yr (95% CI: 1.14–2.28) 
• CP-B: 2.92%/pt-yr (95% CI: 1.07–6.36) 

Multivariate  Cox’s regression  

HR 95% CI P 

APRI score ≥2.5 1.83 0.89–3.75 0.099 

SVR-12 0.20 0.09–0.41 0.001 

97.2 92.7 
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Mandatory data for inclusion: �
Insights:
Basically no difference in new HCC occurrence in DAA treated pts vs untreated (so consistent with other current findings).  Those who did develop HCC usually had DAA treatment failure or more advanced liver disease from start.  Ultrasound was done every 6 months for monitoring (that was from Q&A)

19: Incidence and pattern of “de novo” hepatocellular carcinoma in HCV patients treated with oral DAAs

Antonietta Romano2, Franco Capra9, Sara Piovesan1, Liliana Chemello2, Luisa Cavalletto2, Georgios Anastassopoulos1, Valter Vincenzi3, PierGirogio Scotton4, Sandro Panese5, Diego Tempesta5, Martina Gambato2, Francesco P. Russo2, Tosca Bertin6, Maurizio Carrara7, Antonio Carlotto8, Giada Carolo9, Giovanna Scroccaro10, Alfredo Alberti1

1DMM, University of Padova, Padova, Italy; 2University of Padova, Padova, Italy; 3Ospedale Belluno, Belluno, Italy; 4Ospedale Treviso, Treviso, Italy; 5Ospedale Venezia Mestre, Venezia, Italy; 6Ospedale Vicenza, Vicenza, Italy; 7Ospedale Bussolengo, Bussolengo, Italy; 8Ospedale Santorso, Santorso, Italy; 9University of Verona, Verona, Italy; 10Regione Veneto, Venezia, Italy

Recent data have suggested the possibility of increased risk of HCC during and after DAAs treatment in HCV patients with advanced liver disease. We have therefore analyzed incidence of “de novo” HCC in a large cohort of HCV patients with advanced liver disease treated with oral DAAs and monitored by the NAVIGATORE web-based platform in Italy. 2279 HCV patients (66.6% males, 85.7% with cirrhosis, of whom 91% Child A and 9% Child B, 62% HCV-1, 11.2% HCV-2, 18.5% HCV-3, 8.45% HCV-4, ) were included. Patients with a past history of HCC were excluded. The 2279 patients were treated with approved DAAs regimens and monitored monthly. At the time of this analysis, mean follow-up from initiation of DAA therapy was 224.9 days. During this period, 27 patients developed HCC, and the overall calculated incidence x100 patient-years was 2.1 (95% CI : 1.40-3.10). The corresponding incidence values in different subgroups are described in the table. These values were not significantly different by log-Rank test. HCC was diagnosed at week 4 in 3 patients, at week 8 in 2 patients, at week 12 in 6 patients, between week 12 and week 24 in 7 patients and after end of treatment in 9 patients. HCC was nodular with a typical vascular pattern in 46% while in 54% HCC had a more aggressive pattern being infiltrative and multifocal. SVR12 was achieved in 20 out of 27 patients who developed HCC, while the remaining 7 patients were relapsers. Multivariate analysis indicated that only baseline AST and Platelets count were statistically associated with HCC risk, while gender, Age, HCV genotype and DAA regimen were not. The best baseline predictor of the HCC risk was APRI, and the HCC risk increased linearly by 10% at each 1 point increase in APRI value. These results indicate that in cirrhotic patients the incidence of HCC during the first 6-9 months
following initiation of DAAs therapy is not different from that expected in untreated patients according to historical controls. However, the atypical HCC pattern seen in about half of the cases deserves better understanding.



 HCC Recurrence Post DAA Therapy 

Retrospective study: 58 pts. with HCC with HCV tx with DAA 
 

• 35% resection, 55% ablation, 10% TACE 
• BCLC 0 =16, BCLC A = 42 

HCC Tx                   Follow up imaging                                Initiate DAA                                    HCC Recurrence 
                               documented CR 

 
27.6% 

Intrahepatic growth N=3 
New hepatic lesions N=10 

Infiltrative N=3 
 

  Unexpected high rate of tumor recurrence that coincided with SVR! 

39/40  
SVR 

Median f/u Post DAA 
initiation 5.8 mo. 

Median time 11.2 mo. 

Median time CR 
to DAA 1.7 mo. 

Reig M. et al J Hep 2016 
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Background and aims: The success of direct acting antivirals against hepatitis C is a major breakthrough in Hepatology. Until now, however, there are very few data on the effect of HCV eradication in patients who have already developed hepatocellular carcinoma. Methods: The study included patients with HCV infection and prior history of treated hepatocelullar carcinoma who achieved complete response and lacked ‘non-characterized nodules’ at the time they underwent anti-HCV treatment with all-oral direct acting antivirals in 4 hospitals. Patients receiving interferon as part of the antiviral regimen were excluded. The baseline characteristics, laboratory and radiologic tumor response were registered in all patients before starting antiviral therapy and during the follow-up according to the clinical practice policy. Results: Between 2014 and 2015, 103 patients with prior hepatocellular carcinoma received DAA, 58 of them met the inclusion criteria. After a median follow-up of 5.7 months, 3 patients died and 16 developed radiologic tumor recurrence (27.6%). The pattern of recurrence was: intrahepatic growth (3 patients), new intrahepatic lesion (1 nodule in 5 patients, up to 3 nodules less or equal to 3 cm in 4 cases and multifocal in one patient) and infiltrative ill-defined hepatocellular carcinoma and/or extra-hepatic lesions in 3 patients. Conclusions: Our data show an unexpected high rate and pattern of tumor recurrence coinciding with HCV clearance and, though based in a very small cohort of patients, should be taken as a note of caution and prime a large scale assessment that exceeds the individual investigators capacity. 




Risk of incident HCC following HCV 
treatment with sof-containing regimens 

Quintiles/IMS PharMetrics Plus™ Claims dataset, including U.S. administrative claims for ~110 M patient lives 

from 01 Jan 2006 to 30 Sep, 2015 

Chokkalingam AP, et al. AASLD 2016, Boston. #739 

 
  

Characteristics of SOF-treated HCV and untreated 
HCV cohorts 

SOF-treated HCV Untreated HCV 
n (%) n (%) 

Total  9,616 100.0  95,274 100.0  

Age 

18–34 y 468 4.9  10,946 11.5 
35–44 y 607 6.3  9,843 10.3 
45–54 y 2,313 24.1  26,017 27.3 
55+ y 6,228 64.8  48,468 50.9 

Sex Female 3,275 34.1  40,284 42.3 
Male 6,341 65.9 54,990 57.7 

Prior portal hypertension 1,101 11.4 2,944 3.1 
Prior cirrhosis 3,517 36.6 10,940 11.5 
Prior use of statins 1,090 11.3 17,231 18.1 
Prior substance abuse 4,172 43.4 42,416 44.5 
Prior use of anti-diabetic meds 1,460 15.2 12,295 12.9 
Prior unspecified non-alcoholic liver disease 370 3.8 1,712 1.8 
Prior transaminase elevation 3,050 31.7 17,683 18.6 
Prior cancer (any) 5,017 52.2 42,550 44.7 
Prior hepatic encephalopathy 379 3.9 1,526 1.6 
Prior end stage liver disease 342 3.6 1,569 1.6 

Follow-up time (days) 
Mean (SD) 222 (141) 383 (184) 

Median 
(min/max) 184 (31–582) 442 (31–574) 
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Background: Curative HCV treatment with IFN-based regimens has been associated with reduction in the rate of HCV-associated liver cancer .Whether achieving sustained virologic response following treatment with IFN-free direct-acting antiviral (DAA)-based regimens yields a similar benefit is unknown .The objective of this study was to examine the association of treatment completion with the DAA sofosbuvir (SOF) with risk of incident liver cancer in real-world data . 
Methods: From US administrative claims data from January 1, 2010 through March 31, 2015, we identified adult HCV patients dispensed at least 12 weeks of SOF-containing therapy who had no evidence of subsequent HCV treatment (N=5,033) .For comparison, we identified adult patients diagnosed with HCV without evidence of HCV treatment who had active follow-up time after SOF approval (N=69,374) .All included patients had a minimum of 6 months of enrollment and no evidence of prior liver cancer at baseline .Hazard ratios (HRs) estimating risk of incident liver cancer associated with completion of SOF-containing therapy were calculated after adjustment for baseline confounders using Cox proportional hazards methods . 
Results: Patients completing SOF-containing treatment were more likely to be >55 years and male, and to have cirrhosis at baseline (34 .7% vs .11 .5%), than untreated HCV patients; median follow-up was shorter in SOF-completing vs .untreated patients (171 and 328 days, respectively) .When stratified by baseline cirrhosis status, absolute cumulative incidence rates (95% confidence interval [CI]) were not different between SOF-completing and untreated patients: 0 .77 (0 .40-1 .35) and 0 .67 (0 .60-0 .75) per 100 person-years (PY), respectively among non-cirrhotics, and 3 .24 (2 .15-4 .68) and 3 .67 (3 .21-4 .17) per 100 PY, respectively among cirrhotics .There was no significant interaction of observed treatment effect with baseline cirrhosis (p=0 .53) .After adjustment for age, gender, cirrhosis, and other baseline conditions significant at p<0 .10, no association was observed 
between SOF completion and liver cancer (HR=0 .96, 95% CI: 0 .69-1 .34) .This absence of association was observed for both IFN-free and IFN-containing SOF treatment regimens (HR=1 .01 (95% CI: 0 .69-1 .49) and 0 .87 (95% CI: 0 .49-1 .53), respectively) .
Conclusions: In this real-world cohort study, completion of SOF-containing treatment was not independently associated with risk of incident liver cancer, regardless of IFN co-medication .The strongest risk factors for liver cancer were baseline cirrhosis, older age, and male gender .Future cohort studies should examine longer-term liver cancer risk following completion of DAA therapy .



Risk of incident liver cancer following HCV treatment with 
sofosbuvir-containing regimens 

After adjustment for covariates, no increased risk of incident 
HCC associated with SOF treatment vs. no HCV treatment 
Limitations 
 

• Determination of cohort entry, outcomes, and covariates is 
based diagnostic or drug codes recorded in database  

• No data on SVR 

Chokkalingam AP, et al. AASLD 2016, Boston. #739 

Before adjustment for significant covariates, liver cancer incidence 
appears higher in SOF-treated patients vs. untreated patients 
• After adjustment for significant covariates, rates in SOF-treated 

patients are not higher; indeed, they are nominally lower than 
rates among untreated patients 

• Age, gender, baseline cirrhosis status, and baseline portal 
hypertension are important covariates that must be considered 

Cumulative incidence rates of liver cancer in each cohort,  
before and after adjustment for covariantes 

 
  

Adjusted 

Unadjusted 
SOF patients 
Untreated patients 

SOF patients 
Untreated patients 

0 0.5 1 1.5 2 
Crude incidence rate (per 100 PY) 
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Background: Curative HCV treatment with IFN-based regimens has been associated with reduction in the rate of HCV-associated liver cancer .Whether achieving sustained virologic response following treatment with IFN-free direct-acting antiviral (DAA)-based regimens yields a similar benefit is unknown .The objective of this study was to examine the association of treatment completion with the DAA sofosbuvir (SOF) with risk of incident liver cancer in real-world data . 
Methods: From US administrative claims data from January 1, 2010 through March 31, 2015, we identified adult HCV patients dispensed at least 12 weeks of SOF-containing therapy who had no evidence of subsequent HCV treatment (N=5,033) .For comparison, we identified adult patients diagnosed with HCV without evidence of HCV treatment who had active follow-up time after SOF approval (N=69,374) .All included patients had a minimum of 6 months of enrollment and no evidence of prior liver cancer at baseline .Hazard ratios (HRs) estimating risk of incident liver cancer associated with completion of SOF-containing therapy were calculated after adjustment for baseline confounders using Cox proportional hazards methods . 
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between SOF completion and liver cancer (HR=0 .96, 95% CI: 0 .69-1 .34) .This absence of association was observed for both IFN-free and IFN-containing SOF treatment regimens (HR=1 .01 (95% CI: 0 .69-1 .49) and 0 .87 (95% CI: 0 .49-1 .53), respectively) .
Conclusions: In this real-world cohort study, completion of SOF-containing treatment was not independently associated with risk of incident liver cancer, regardless of IFN co-medication .The strongest risk factors for liver cancer were baseline cirrhosis, older age, and male gender .Future cohort studies should examine longer-term liver cancer risk following completion of DAA therapy .



Occurrence of HCC in patients with HCV related liver 
disease  treated with DAAs 

RESIST-HCV: Prospective 
Sicilian cohort  

• Evaluated 2466 patients with 
cirrhosis + DAAs  

• Liver US every 6 months 
before, during and after antiviral 
treatment 78 de novo HCCs 
(3.1%) over a median follow-up 
of 14 months 

• SVR, incidence 2.4%; no SVR, 
incidence, 7.5% 

• Within Milan criteria:  SVR, 
84.4%; no SVR 42.8% 

 

Calvaruso V, et al. EASL 2017, Amsterdam. #PS-038 

• SVR was not associated with increased risk of HCC nor 
with more ‘aggressive’ patterns 

 

• Predictors of HCC include no SVR, low albumin  
(<3.5 g/dL) and platelets (<120,000/dL) 
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Albumin ≥3.5 g/dL 
AND 

PLT ≥120 x 103/dL 

Albumin <3.5 g/dL 
OR 

PLT <120 x 103/dL 

Albumin <3.5 g/dL 
AND 

PLT <120 x 103/dL 

Unfavorable 
factors: 
 No SVR12 
 Albumin <3.5 
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Multivariable Cox proportional hazards model for 

HCC 
HR HR (95% CI) p 

Albumin 
(g/dL):  

≥3.5 
<3.5 1.82 1.15–2.90 0.011 

Platelets 
(x103/dL): 

≥120 
<20 3.83 2.08–7.04 <0.001 

SVR12 
No SVR12 3.29 1.83–5.29 <0.001 



Summary 

• Other important issues: 
  • How do we find all of these hepatitis C patients? 
  • Linkage to care 
  • How do we pay for all of this treatment? 
  • How short can we go? 6 weeks? 8 weeks? 
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