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Chronic HBV and HCV are treatable or curable 

Current HBV treatment options Current HCV treatment options 

Lamivudine Ribavirin 

Adefovir dipivoxil Sofosbuvir 

Peginterferon alfa-2a Simeprevir  

Peginterferon alfa-2b Daclatasvir 

Entecavir Sofosbuvir/Ledipasvir 

Telbivudine Paritaprevir/ ritonavir/Ombitasvir  Ñ Dasabuvir  

Tenofovir disoproxil fumarate Sofosbuvir/Velpatasvir 

Tenofovir alafenamide Elbasvir/ Grazoprevir 

Glecaprevir/ Pibrentasvir 

Sofosbuvir/Velpatasvir/ Voxilaprevir 

Agents in bold are those mostly used 



CARE AND TREATMENT OF CHRONIC 
HEPATITIS B 



ω Induction of long-term suppression of HBV DNA:                                       

the main endpoint of all current treatment strategies.  

 

ω Induction of HBeAg loss, with or without anti-HBe seroconversion, 

in HBeAg-positive CHB patients: valuable endpoint, often 

representing partial immune control of the chronic HBV infection.  

 

ω Biochemical response (ALT normalization): additional endpoint 

achieved in most patients with long-term suppression of HBV 

replication.  

 

ω HBsAg loss, with or without anti-HBs seroconversion:                       

optimal endpoint indicating profound suppression of HBV 

replication and viral protein expression.  

End-points of therapy 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



Indications for treatment  

ω Patients should be considered for treatment if 

ςHBV DNA >2,000 IU/ml and  

ςALT >ULN (40 IU/L) and/or 

ςAt least moderate necroinflammation and/or at least moderate 

fibrosis by liver biopsy [or ƭƛǾŜǊ ǎǘƛŦŦƴŜǎǎ Ҕф ƻǊ Ҕмн ƪtŀ ƛŦ ![¢ Җ¦[b ƻǊ 

>ULN (<5xULN)]  

ω Patients with compensated or decompensated cirrhosis need treatment, 
with any detectable HBV DNA level and regardless of ALT levels  

ω Indications for treatment may also take into account                                        

age, health status, comorbidities, family history of HCC or cirrhosis and 

extrahepatic manifestations  

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



Treatment indications/Management  
in HBeAg-pos. CHB patients 

ALT >ULN & HBV DNA >2,000 & .ƛƻǇǎȅ җ!нκCн 

A. HBeAg-pos. chronic HBV infection (previously immunotolerant phase): 

tŜǊǎƛǎǘŜƴǘƭȅ ![¢ Җ¦[b  

ωNo Biopsy ς No therapy ς Follow-ǳǇ ƛŦ ŀƎŜ Җол 

ωTreatment if age >30 or family history of HCC, cirrhosis, stiffness >9 kPa  

B. Obviously active CHB: ALT >2xULN & HBV DNA >20,000 IU/ml  

ωTherapy ς Biopsy optional 

 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



 ALT >ULN & HBV DNA >2,000 & .ƛƻǇǎȅ җ!нκCн 

A. HBeAg-ve ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǇŜǊǎƛǎǘŜƴǘƭȅ ![¢ Җ¦[b                                                    

(ALT every 3 months for at least 12 months) &                                                             

     - HBV DNA <2000: No biopsy, No therapy, Follow-up  

     - HBV DNA 2,000-20,000 & no evidence of advanced liver disease:       

        No Biopsy, No therapy, Follow-up (close for another 2 years) 

     - HBV DNA >20,000 & no evidence of advanced liver disease: individualize 

     - HBV DNA >2000 & evidence of advanced liver disease                                     

(including stiffness >9 kPa): therapy 

B. Obviously active CHB: ALT >2xULN & HBV DNA >20,000  

ωTherapy ς Biopsy optional 

Treatment indications/Management  
in HBeAg-neg. CHB patients 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



HBeAg-negative patient with normal ALT at baseline  
 
 
 

ALT every 2-4 months for 12 months 
 

        ALT >ULN and/or                              Persistently ALT<ULN  and                  Persistently ALT<ULN and 
     I.± 5b! ҔнлΣллл ƻǊ                          I.± 5b! ҔнΣллл όҖнлΣлллύ                  I.± 5b! ғнΣллл L¦κƳ[  
 signs of advanced disease 
  or liver stiffness >12 kPa                                   Elastography 
                                             
                                                  [ƛǾŜǊ ǎǘƛŦŦƴŜǎǎ Ҕф                 {ǘƛŦŦƴŜǎǎ Җф ƪtŀ                         ![T every 6 mos,   
                                                                                                                                                   periodical HBV DNA,  
                                                                                                                                                       & elastography 
   Liver biopsy and/or                                                          ALT every 3-4 mos, 
          Treatment                                                   HBV DNA every 12 mos for two years 

                                              ALT<ULN and HBV DNA 2,000-20,000 IU/mL 
 
 
                                                ALT every 6 mos, periodical HBV DNA  

                                                                                                           ALT >ULN and/or 

                                                                                                           HBV DNA >20,000  

                                                                                               Liver biopsy or Elastography 

HBsAg<1000 
 
 
 
   ALT every  
     12 mos 

Modified from 

Vlachogiannakos & Papatheodoridis. 

Liver Intern 2018;38(Suppl. 1):71-78.  



Additional indications of treatment/prophylaxis  

for chronic HBV patients 

ω Liver transplantation 

ω HBV-HIV co-infection  

ω HDV-HBV co-infection with ongoing HBV replication 

ω HBV-HCV co-infection during and for 12 weeks after DAAs  

ω Last trimester of pregnancy and up to 12 weeks after delivery if HBV DNA 

>200,000 IU/ml or HBsAg >4 log10 IU/ml 

ω During and for 12 months after immunosuppressive therapy or 

chemotherapy 

ω Healthcare workers performing exposure prone procedures with serum HBV 

DNA >200 IU/ml 

ω Extrahepatic manifestations and replicative HBV infection 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



HBV-RELATED CHRONIC LIVER DISEASE  

Groups of treatment options 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Peg-interferon-alfa  

(PegIFNa)      

  (antiviral+ 

immunomodulator) 

 

Entecavir (ETV)1, Tenofovir disoproxil  

fumarate (TDF)1, tenofovir alafenamide (TAF)1  

Telbivudine (TBV)2, Lamivudine (LAM)2, 

Adefovir (ADV)2     (pure antivirals)  

Subcutaneous injections (one weekly)                             Tablets (one daily) 

1High barrier to resistance 
2Low barrier to resistance 



EFFICACY OF 48-WEEKS OF PegIFNa IN CHB:    
End of therapy (EOT) & Sustained off-therapy responses  

Pts, % 

Lau G et al, NEJM 2005;   Marcellin P et al, NEJM 2004 

HBeAg(+)CHB                                  HBeAg(-)CHB 

                EOT     6-mos FUP                            EOT   6-mos FUP 
 HBeAg to anti-HBe seroconversion         HBV DNA <400 cp/ml 



Cumulative incidence of HBV resistance for NA in 

pivotal trials in nucleos(t)ide-naµve patients with CHB 

Collation of currently available data ï not from head-to head studies 

Note: No evidence of resistance has been shown after 8 years of TDF treatment. 

Preferred regimens 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. NA: nucleos(t)ide analogue(s) 



Resistance to ETV or TDF in CHB with LAM resistance  
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These trials included different populations, different exclusion criteria and different endpoints 
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31 

47 
51 

Although licensed, ETV (1.0 mg) is not recommended 
for patients with LAM resistance by almost all guidelines   

57 

Tenney D et al. EASL 2009, Abstr. 20; Van Bommel F et al. Hepatology 2010, 51: 73-80 



Indications for selecting ETV or TAF over TDF* 

* TAF should be preferred to ETV in patients with previous exposure to nucleoside analogues. 

** ETV dose needs to be adjusted if eGFR <50 ml/min; no dose adjustment of TAF is required in adults or 
ŀŘƻƭŜǎŎŜƴǘǎ όŀƎŜŘ ŀǘ ƭŜŀǎǘ мн ȅŜŀǊǎ ŀƴŘ ƻŦ җор ƪƎ ōƻŘȅ ǿŜƛƎƘǘύ ǿƛǘƘ ŜǎǘƛƳŀǘŜŘ ŎǊŜŀǘƛƴƛƴŜ ŎƭŜŀǊŀƴŎŜ ό/Ǌ/ƭύ җмр 
ml/min or in patients with CrCl <15 ml/min receiving haemodialysis. 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



Han S et al. AASLD 2008.                                                               Shouval et al. AASLD 2008. 
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Marcellin P et al. AASLD 2011, 2012 

HBeAg(-):  5 year - 6 years 

                ɹʆʆ:   83%- 81% 

Per protocol*: 99%- 100% 

HBeAg(+):  5 years - 6 years 

                ɹʆʆ:  65%- 62% 

Per protocol*: 97%- 99% 

Patients with HBV DNA <400 cp/mL at 5-6 years under TDF 

*missing = exclusion  



Antiviral Efficacy of TAF and TDF at Week 96 

Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF 

*Adjusted for baseline HBV DNA level and oral antiviral treatment status strata 
M=F: Missing =Failure 

Agarwal K et al. J Hepatol 2018;68:672-81. 

HBeAg+ 

Rates of Viral Suppression (ITT; M=F) 
HBV DNA <29 IU/mL 

ÁNo resistance was detected through 96 weeks 
ÁSimilar HBV DNA suppression rates for TAF compared to TDF through 

Week 96  

HBeAg- 

73% 

75% 

P=0.47* 

90% 

91% 

P=0.84* 

TAF 

TDF 

94% 

93% 64% 

67% 



Changes in Renal Markers During Treatment with TAF or TDF 

Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF 

Changes in Quantitative Proteinuria at Week 96 

Significantly smaller changes in renal tubular markers with TAF vs TDF 

UPCR, urine protein-to-creatinine ratio; UACR, urine albumin-to-creatinine ratio; RBP:Cr, retinol binding protein-
to-creatinine ratio; B2M:Cr, ̡2 microglobulin-to-creatinine ratio 
* p-values from 2-sided Wilcoxon rank-sum test 

Chuang, EASL 2017, SAT-171 

Glomerular Proteinuria 

Tubular Proteinuria 

UPCR UACR 

RBP:Cr 
2̡m:Cr 

M
e
d

ia
n

 %
 C

h
a

n
g

e 
(Q

1
, 

Q
3

) 
M

e
d

ia
n

 %
 C

h
a

n
g

e 
(Q

1
, 

Q
3

) 

100 

50 

0 

-50 

0 4 12 24 48 72 96 

100 

50 

0 

-50 

100 

50 

0 

-50 

100 

50 

0 

-50 

0 4 12 24 48 72 96 

0 4 12 24 48 72 96 0 4 12 24 48 72 96 

P=0.07 

P=0.20 

P<0.001 
P<0.001 

Week Week 

TAF 

TDF 

107 

108.5 126.7 221.3 199.6 153.1 



Monitoring of patients treated with ETV, TDF or TAF 

1) All patients treated with NA should be followed with periodical assessments 

including ALT (every 3-4 months during year 1 & then every 6 months) and 

serum HBV DNA (every 3-4 months during year 1 & then every 6-12 

months) (and HBeAg/anti -HBe every 6 months for HBeAg-pos. patients                                         

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 

2)  Patients at risk of renal disease treated with any NA should undergo 

periodical* renal monitoring with eGFR and all patients regardless of 

renal risk treated with TDF should undergo periodical* renal monitoring 

with at least eGFR and serum phosphate levels.                                               

(*periodical: every 3 months during year 1 & then every 6 months)                                                                 

3)  Patients on TDF at risk of development and/or with underlying renal or 

bone disease should be considered for a switch to ETV or TAF, depending 

on previous LAM exposure.                                                                  
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Fibrosis Is Reversible 
Liver Fibrosis Regression over 5 Yrs of Tenofovir Therapy 

Marcellin P et al. Lancet 2013 

  348 patients with paired biopsies at baseline & year 5 



Long-term outcome during NA therapy 

 

1) Patients under effective long-term NA therapy should 

remain under surveillance for HCC.                               

(Evidence level II-2, grade of recommendation 1) 

 

2) HCC surveillance is mandatory for all patients with 

cirrhosis as well as those with moderate or high HCC 

risk scores at the onset of NA therapy.                              

(Evidence level II-2, grade of recommendation 1) 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



HCC in CHB patients under LAM 

Patients 
with HCC, 

% 

                     LAM    Untreated 

  Patients n:   779        534  

  HBeAg(-)      49%       54% 

  Comp. Ci:    29%       39% 

  FUP (mos): 32-90    32-108  

ω Liaw et al, NEJM 2004  

ω Papatheodoridis et al, HEP 2005  

ω Yuen et al, AVT 2007 

P=0.003 

     P=0.015 

           P=0.016 

      All     VR  BR/BTH       Untreated pts 
       LAM treated pts  
N    779   353   426                   534  

Papatheodoridis GV et al. J Hepatol 2010;53:348-56 
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PAGE-B represents a simple to use HCC risk score for the 
first 5 years of ETV/TDF in Caucasian CHB patients 

Construction of the  
PAGE-B risk score for HCC 

Age (years)  Gender 
Platelets 

(/mm3)  

16ï29: 0  
Female: 

0  
Ó200,000: 0 

30ï39: 2  Male: 6  
100,000ï

199,999: 6  

40ï49: 4  <100,000: 9 

50ï59: 6  

60ï69: 8  

Ó70: 10  

Papatheodoridis GV et al. J Hepatol 2016;64:800-6 



HCC risk in 1946 ETV/TDF treated CHB patients beyond year 5 

GV Papatheodoridis et al. Hepatology 2017;66:1444-1453. 

Ci 

No Ci 

All patients                               Patients with & without Ci 

Yearly HCC incidence  

 

 

                 1.22%                0.63%   

                                P=0.086  

Yearly HCC incidence  

 

 

 

 

              3.27%                    1.07%    

                                 P=0.046 

 

 

 

                 0.45%                  0.51% 

Cumu- 

lative 

HCC 

incide- 

nce, 

% 

Pts at risk-1946     1670   1088        498   169          56   No Ci-1346     1156   734         329   127         45 

                                                                                               Ci-518       444    304        145     34           6   



1) NAs should be discontinued after confirmed HBsAg loss, with 
or without anti-HBs seroconversion.                                                       
(Evidence level II-2, grade of recommendation 1). 

 
2) NAs can be discontinued in non-cirrhotic HBeAg positive CHB 

patients who achieve stable HBeAg seroconversion and 
undetectable HBV DNA and who complete at least 12 months of 
consolidation therapy. Close post-NA monitoring is warranted. 
(Evidence level II-2, grade of recommendation 2) 

 
3) Discontinuation of NAs in selected non-cirrhotic HBeAg-

negative patients who have achieved long-term (3 years) 
virological suppression under NA(s) may be considered if close 
post-NA monitoring can be guaranteed.                                             
(Evidence level II-2, grade of recommendation 2) 

NA discontinuation 

EASL 2017 CPG HBV, J Hepatol 2017;67:370-398. 



Patients  
with 

durable 
HBeAg 

serocon- 
version,  

% 

At         6                                    12                                   24  
months after NA(s) discontinuation 

GV Papatheodoridis et al. Hepatology 2016; 63:1481-92.  

Rates of durable HBeAg seroconversion after NAs discontinuation 
Systematic review: 6 studies, 289 initially HBeAg+ patients 



Patients  
with 

HBV DNA 
<20,000 
IU/mL,  

% 

At         6                          12                         24                        36  
months after NA(s) discontinuation 

Rates of virological remission after NAs discontinuation 
14 studies, 733 initially HBeAg+ patients 

Pooled HBsAg loss: 1%; Durable biochemical remission: 76% 

GV Papatheodoridis et al. Hepatology 2016; 63:1481-92.  



Patients  
with 

HBV DNA 
<20,000 
IU/mL,  

% 

At           6                         12                         24                        36  
months after NA(s) discontinuation 

Rates of virological remission after NAs discontinuation 
17 studies, 967 HBeAg- patients 

Pooled HBsAg loss: 1.7%; Durable biochemical remission: 57% 

GV Papatheodoridis et al. Hepatology 2016; 63:1481-92.  



Patients  
with 
VR 

at 12 mos 
after NAs 

discontin.,  
% 

Rates of virological remission at 12 mos after NAs discontinuation 
in HBeAg-neg. CHB patients in relation to several factors  

VR: virological remission 

HBV DNA (IU/mL)  <200    <2,000  <20,000                            <12     12-24    >24 mos    

                                      VR definition                                     Duration of on-NAs VR 

        P=0.513                                                   P=0.017 

GV Papatheodoridis et al. Hepatology 2016; 63:1481-92.  



HBV treatment modifies the outcome of the disease 

Sustained response after pegIFNa or long-term ETV/TDF/TAF monotherapy 

Á Improvement/Stabilization of liver disease in practically all patients  

Á Often regression of histological cirrhosis  

Á Improvement/Disappearance of portal hypertension and liver decompensation  

Á No need for liver transplantation due to liver failure 

Á Reduction but not elimination of HCC risk 

Á Improved survival 





CARE AND TREATMENT OF CHRONIC 
HEPATITIS C  



1992         1996          1998         2001         2011         2013         2014 

SVR, 
% 

> 

Standard 
IFNa 

RBV 

PegIFNa 

BOC/
TPV 

New 
DAAs 

Evolution in efficacy of CHC treatment 

IFN: interferon-alfa, R: ribavirin, PR: pegylated IFN+R, PI: protease inhibitor,  
BOC:boceprevir, TPV: telaprevir, DAA(s): direcr acting antiviral(s) 



SOVALDIΉ 

Sofosbuvir 
NS5B polymerase  

Inhibitor 
Gilead 

OLYSIOΉ 
Simeprevir 

NS3/4A protease 
Inhibitor 
Janssen 

DAKLINZAΉ 
Daclatasvir 

NS5A  
Inhibitor 

BMS  

¶ 400 mg/24h 

¶ Genotypes 1-6 

¶High genetic 
barrier 

¶150 mg/24h              
with food 

¶ Genotypes 1,4 

¶Low genetic 
barrier 

¶ 60 mg/24h 

¶ Genotypes 1,2,3,4 

¶Low genetic 
barrier 

January 17, 2014 May 16, 2014 August 28, 2014 November 18, 2014 

¶ 90+400 mg/24h 

¶ Genotypes  
1,3,4 

¶High genetic 
barrier 

HARVONIΉ 
Ledipasvir 

NS5A inhibitor 
+Sofosbuvir 

NS5B polymerase  
Inhibitor 
Gilead  

Anti -HCV agents approved by ɞMA in 2014 



 
VIEKIRAXΉ 
Ombitasvir 

NS5A inhibitor 
+Paritaprevir 

NS3/4A protease   
inhibitor/ 
Ritonavir 

 

EXVIERAΉ 
Dasabuvir 

Non-nucleos(t)ide  
NS5B polymerase   

inhibitor 

¶[75/50+12.5 mg] x2 /24h with 
food 

¶ Genotypes 1, 4 

¶Genetic barrier dependent 
on genotype 

¶ 250 mg/12h 

¶ Genotype 1 

¶Low genetic barrier 

January 16, 2015 

Anti -HCV agents approved by ɞMA in 2015 

Abbvie 



EPCLUSAΉ 
Velpatasvir 

NS5A inhibitor 
+Sofosbuvir 

NS5B polymerase  
Inhibitor 
Gilead  

 

¶ 100+400 mg/24h 

¶ Genotypes 1-6 

¶High genetic barrier 

July 8, 2016 

 
ZEPATIERΉ 

Elbasvir 
NS5A inhibitor 
+Grazoprevir 

NS3/4A protease   
inhibitor 

MSD 

¶50+100 mg /24h 

¶ Genotypes 1, 4 

¶Genetic barrier dependent 
on genotype 

July 28, 2016 

Anti -HCV agents approved by ɞMA in 2016 



VOSEVIΉ 
Velpatasvir 

NS5A inhibitor 
+Sofosbuvir 

NS5B polymerase  
Inhibitor 

+Voxilaprevir  
NS3/4A protease   

inhibitor  
Gilead 

MAVIRETΉ 
Glecaprevir  

NS3/4A protease   
inhibitor  

+Pibrentasvir 
NS5A inhibitor 

Abbvie 

Å [100/40 mg] x3 /24h with food 

¶ Genotypes 1-6 

¶High genetic barrierɹ ˃ˈˌ 

Å100/400/100 mg /24h  

¶ Genotypes 1-6 

¶High genetic barrier 

Anti-HCV agents approved by ɞMA in 2017 

July 26, 2017 July 26, 2017 



Sofosbuvir + Daclatasvir (Ribavirin) 

Current IFNa-free regimens for genotype 1,4 

Sofosbuvir/Ledipasvir*  ( Ribavirin) 

Paritaprevir/r/Ombitasvir + Dasabuvir ( Ribavirin) 

Sofosbuvir/Velpatasvir*  

Grazoprevir/Elbasvir ( Ribavirin) 

Glecaprevir/Pibrentasvir*  

Sofosbuvir/Velpatasvir/Voxilaprevir*  

Sofosbuvir + Daclatasvir, Paritaprevir/r/Ombitasvir + Dasabuvir: not used in most countries; 
Sofosbuvir/Velpatasvir/Voxilaprevir: mostly used in DAA failures  

*Also for  
GT5,6 



Sofosbuvir + Daclatasvir +/- RBV for G1 patients  
(phase IIb study) 
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Naive Prior PI (BOC/TPV) failures 

Å20% cirrhotics 
ÅAlmost all cured ς 12 weeks adequate, RBV unnecessary 

Sulkowski M et al. N Engl J Med 2014;370:211-21 



ALLY-1: Advanced cirrhosis cohort 

Total: n = 60; any GT; Baseline MELD score range 8ς27 
GT-1: n=45; GT-1/CP-B: 53%, GT-1/CP-C: 22%  

Safety: Discontinuations due to adverse events, n = 1 

SVR rates with SOF+DCV+RBV x12 weeks  
in HCV GT1 patients with advanced cirrhosis 

Poordad F et al. Hepatology 2016;63:1493-505. 
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HEPATHER: SOF+DCV RBV x12 or 24 wks in GT1 pts  

SVR4, 
% 

SOF+DCV           SOF+DCV+RBV   SOF+DCV         SOF+DCV+RBV 
x12 wks                   x12 wks             x24 wks             x24 wks 

409 patients, 318 cirrhotics, 306 failures to PRÑTPV/BOC 

  No cirrhosis                    Cirrhosis 

S Pol et al. EASL 2015, Abstr. LB 03 
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Subgroup results do not include patients who withdrew consent or who were lost to follow-up. 

Error bars: 95% CI. 

ION-1: SOF/LDV Ͽ RBV in GT1 
 treatment -naive patients ɀ SVR12 

Afdhal N et al. New Engl J Med 2014;70:1889-98. 



ION-1: SVR rates* in GT1 treatment-naive  
cirrhotic patients (subgroup analysis) 

* Subgroup results do not include patients  
who withdrew consent or were lost to follow-up. 
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Afdhal N et al. New Engl J Med 2014;70:1889-98. 



One patient achieved SVR12, but was not subgenotyped. 

Error bars: 95% CI. 
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ION-3: Phase III SOF/LDV ҕ RBV  
in GT1 naive, non-cirrhotic patients ς SVR12 

Kowdley KV et al. New Engl J Med 2014;370:1879-88. 


