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Introduction 

Update on Prevention, Diagnosis, and
Treatment of Chronic Hepatitis B:
AASLD 2018 Hepatitis B Guidance
Norah A. Terrault,1 Anna S.F. Lok,2 Brian J. McMahon,3 Kyong-Mi Chang,4 Jessica P. Hwang,5 Maureen M. Jonas,6

Robert S. Brown Jr.,7 Natalie H. Bzowej,8 and John B. Wong9

Purpose and Scope of the
Guidance
This AASLD 2018 Hepatitis B Guidance is

intended to complement the AASLD 2016 Practice
Guidelines for Treatment of Chronic Hepatitis B(1)

and update the previous hepatitis B virus (HBV)
guidelines from 2009. The 2018 updated guidance on
chronic hepatitis B (CHB) includes (1) updates on
treatment since the 2016 HBV guidelines (notably the
use of tenofovir alafenamide) and guidance on (2)
screening, counseling, and prevention; (3) specialized
virological and serological tests; (4) monitoring of
untreated patients; and (5) treatment of hepatitis B in
special populations, including persons with viral coin-
fections, acute hepatitis B, recipients of immunosup-
pressive therapy, and transplant recipients.
The AASLD 2018 Hepatitis B Guidance provides

a data-supported approach to screening, prevention,
diagnosis, and clinical management of patients with

hepatitis B. It differs from the published 2016
AASLD guidelines, which conducted systematic
reviews and used a multidisciplinary panel of experts to
rate the quality (level) of the evidence and the strength
of each recommendation using the Grading of Recom-
mendations Assessment, Development and Evaluation
system in support of guideline recommendations.(1-4)

In contrast, this guidance document was developed by
consensus of an expert panel, without formal system-
atic review or use of the Grading of Recommendations
Assessment, Development, and Evaluation system.
The 2018 guidance is based upon the following:
(1) formal review and analysis of published literature
on the topics; (2) World Health Organization guid-
ance on prevention, care, and treatment of CHB(5); and
(3) the authors’ experience in acute hepatitis B andCHB.
Intended for use by health care providers, this guid-

ance identifies preferred approaches to the diagnostic,
therapeutic, and preventive aspects of care for patients
with CHB. As with clinical practice guidelines, it pro-
vides general guidance to optimize the care of the

Abbreviations: AFP, alpha-fetoprotein; ALT, alanine aminotransferase; anti-HBc, antibody to hepatitis B core antigen; anti-HBe, antibody to hepa-
titis B e antigen; anti-HBs, antibody to hepatitis B surface antigen; ARVT, antiretroviral therapy; AST, aspartate aminotransferase; cccDNA, cova-
lently closed circular DNA; CHB, chronic hepatitis B; DAA, direct-acting antiviral; HBeAg, hepatitis B e antigen; HBIG, hepatitis B immune
globulin; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HCWs, health care
workers; HDV, hepatitis D virus; HIV, human immunodeficiency virus; IFN, interferon; IFN-a, interferon-alfa; NA, nucleos(t)ide analogue; peg-
IFN, peginterferon; peg-IFN-a, pegylated interferon-alfa; qHBsAg, quantitative hepatitis B surface antigen; TAF, tenofovir alafenamide; TDF, teno-
fovir disoproxil fumarate; ULN, upper limits of normal; US, ultrasonography.
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Stratégie de l’OMS pour l’élimination des hépatites 
B/C  

WHO Global Hepatitis Report 2017. Available at: http://apps.who.int/iris/bitstream/handle/

10665/255016/9789241565455-eng.pdf?sequence=1  

(accessed November 2018) 

Interventions Indicateurs 2015 2020 2030 

Vaccination HVB Taux de couverture 84% 90% 90% 

Prévention transmission 
verticale 

Taux de couverture de 
la 1ère dose à la 
naissance 

39% 50% 90% 

sécurité transfusionnelle Dépistage au CNST 97% 95% 100% 

sécurité injection  Taux des injections à 
risque 

5% 0% 0% 

Réduction des risques  
GR 

Nb de seringue pour les 
UD/an 

27 200 300 

améliorer le Dic % HVB diagnostiquées 
% HCV diagnostiquées 

9% 
20% 

30% 
30% 

90% 
90% 

Traitement HVB dic Tx 
HCV dic Tx 

8% 
7% 

– 
– 

80% 
80% 





Prévalence de l’antigène HBs dans la population générale 

12

a  Modelled estimate: 6.6 million, rounded. The WHO Regional Offi  ce for the Americas has worked with its Member States to generate estimates through country 
consultations and modelling. These national estimates were consolidated in 2016 into a regional estimate of 2.8 million people living with chronic HBV infection. 
The diff erence between these estimates is consistent with the diff erent methods used. In addition, low-prevalence settings may lead to lower precision and 
greater uncertainty. WHO headquarters and regional offi  ces will continue to engage in comparative modelling to further understand the source of these 
diff erences. Such analyses should allow more precise consensus estimates in the future. See Annex 2, and (123).

Table 2 (with graph). Prevalence of HBV infection (HBsAg) in the general population by WHO region, 2015: 
the WHO African and Western Pacifi c regions have the highest prevalence and the largest number of persons living with HBV 
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STATUS OF HEPATITIS C

INCIDENCE OF HCV INFECTION: 
TRANSMISSION PERSISTS

Several studies suggest that the incidence of HCV 
infection has decreased since the second half of the 
20th century. First, most countries have age-specifi c 
prevalence of serological evidence of past or present 
infection, suggesting lower incidence in recent years 
(34–37). Second, countries that conduct surveillance 
for acute hepatitis C reported decreases in the rates 
(38). Third, countries that conducted more than one 
biomarker survey, such as Egypt, reported an evolution 
over time that suggests a decrease in incidence (39). 
Fourth, injection safety improved, which reduced the 
incidence of injection-associated HCV infection (40). 
However, estimates obtained from modelling suggest 
that worldwide, in 2015, there were still 1.75 million new 
HCV infections (global incidence rate: 23.7 per 100 000). 

Unsafe health-care practices (including unsafe health-
care injections) and injection drug use remain the leading 
modes of transmission. Areas with high rates of infection 
are located in the Eastern Mediterranean Region (62.5 per 
100 000) and the European Region (61.8 per 100 000). 
In the Eastern Mediterranean Region, the most common 
cause of transmission of infection is unsafe health-care 
injections (41, 42). In the European Region, injection 
drug use accounts for a substantial proportion of new 
infections (Table 3) (43).

Even in areas of the world where the incidence was 
low in 2015, an increase in transmission may occur at 
any time, and through various modes of transmission. 
In the United States of America, for instance, after many 
years of decrease, the incidence of HCV infection doubled 
between 2010 and 2014 (44). The number of reported 
cases of acute hepatitis C among persons reporting 

Source: WHO, work conducted by the London School of Hygiene & Tropical Medicine (LSHTM). See Annex 2.

 Estimates of the  Estimated number of 
 prevalence of HBV infection (%) persons living with HBV (millions)

                         Uncertainty interval (95%)                      Uncertainty interval (95%)

WHO region Best Lower Higher Best Lower Higher 

African Region 6.1 4.6 8.5 60 45 84

Region of the Americas 0.7 0.4 1.6 7a 4 16

Eastern Mediterranean Region 3.3 2.6 4.3 21 17 28

European Region 1.6 1.2 2.6 15 11 23

South-East Asia Region 2.0 1.5 4.0 39 29 77

Western Pacifi c Region  6.2 5.1 7.6 115 93 140

Total 3.5 2.7 5.0 257 199 368

GLOBAL HEPATITIS REPORT, 2017



La transmission du VHB est proportionnelle au 
taux d’ADN 

Transmission horizontale 

§  Enfant à enfant 
§  Seringues 
§  Sexuelle 
§  Personnel soignant 
§  Transfusion 
§  Hémodialyse 

Transmission verticale 

Perinatal 

Personne infectée Receveur Mère 
> 106-8 UI/mL 

Enfant 

Pas de facteur clair dans 20% des cas 

CDC. Hepatitis B Information for the Public. Fact sheet. http://www.cdc.gov/hepatitis/B/PatientEduB.htm.  
Lee WM. N Engl J Med. 1997;337:1733-1745. Lavanchy D. J Viral Hepat. 2004;11:97-107. 



Qui dépister?  

remains the most important cause of chronic infection.
Perinatal transmission also occurs in nonendemic coun-
tries (including the United States), mostly in children of
HBV-infected mothers who do not receive appropriate
HBV immunoprophylaxis at birth. The majority of
children and adults with CHB in the United States are
immigrants, have immigrant parents, or became
exposed through other close household contacts.(26,27)

HBV can survive outside the body for prolonged peri-
ods.(28) The risk of developing chronic HBV infection
after acute exposure ranges from 90% in newborns of
HBeAg-positivemothers to 25%-30% in infants and chil-
dren under 5 to less than 5% in adults.(29-33) In addition,
immunosuppressed persons are more likely to develop
chronicHBV infection after acute infection.(34)

Table 3 displays those at risk for CHB who should
be screened for HBV infection and immunized if sero-
negative.(23,35,36) HBsAg and antibody to hepatitis B
surface antigen (anti-HBs) should be used for screen-
ing (Table 4). Alternatively, antibody to hepatitis B

core antigen (anti-HBc) can be utilized for screening
as long as those who test positive are further tested for
both HBsAg and anti-HBs to differentiate current
infection from previous HBV exposure. HBV vaccina-
tion does not lead to anti-HBc positivity.
Some persons may test positive for anti-HBc, but

not HBsAg; they may or may not also have anti-HBs,
with the prevalence depending on local endemicity or
the risk group.(37,38) The finding of isolated anti-HBc
(anti-HBc positive but negative for HBsAg and anti-
HBs) can occur for a variety of reasons.

i. Among intermediate- to high-risk populations,
the most common reason is previous exposure to
HBV infection; the majority of these persons
recovered from acute HBV infection earlier in
life and anti-HBs titers have waned to undetect-
able levels, but some had been chronically
infected with HBV for decades before clearing
HBsAg. In the former case, the risk of hepatocel-
lular carcinoma (HCC) or cirrhosis attributed to

TABLE 3. Groups at High Risk for HBV Infection Who Should Be Screened
! Persons born in regions of high or intermediate HBV endemicity (HBsAg prevalence of "2%)

Africa (all countries)
North, Southeast, East Asia (all countries)
Australia and South Pacific (all countries except Australia and New Zealand)
Middle East (all countries except Cyprus and Israel)
Eastern Europe (all countries except Hungary)
Western Europe (Malta, Spain, and indigenous populations of Greenland)
North America (Alaskan natives and indigenous populations of Northern Canada)
Mexico and Central America (Guatemala and Honduras)
South America (Ecuador, Guyana, Suriname, Venezuela, and Amazonian areas)
Caribbean (Antigua-Barbuda, Dominica, Grenada, Haiti, Jamaica, Saint Kitts and Nevis, Saint Lucia, and Turks and Caicos Islands)

! U.S.-born persons not vaccinated as an infant whose parents were born in regions with high HBV endemicity ("8%)*
! Persons who have ever injected drugs*
! Men who have sex with men*
! Persons needing immunosuppressive therapy, including chemotherapy, immunosuppression related to organ transplantation, and immunosuppression

for rheumatological or gastroenterologic disorders.
! Individuals with elevated ALT or AST of unknown etiology*
! Donors of blood, plasma, organs, tissues, or semen
! Persons with end-stage renal disease, including predialysis, hemodialysis, peritoneal dialysis, and home dialysis patients*
! All pregnant women
! Infants born to HBsAg-positive mothers*
! Persons with chronic liver disease, e.g., HCV*
! Persons with HIV*
! Household, needle-sharing, and sexual contacts of HBsAg-positive persons*
! Persons who are not in a long-term, mutually monogamous relationship (e.g., >1 sex partner during the previous 6 months)*
! Persons seeking evaluation or treatment for a sexually transmitted disease*
! Health care and public safety workers at risk for occupational exposure to blood or blood-contaminated body fluids*
! Residents and staff of facilities for developmentally disabled persons*
! Travelers to countries with intermediate or high prevalence of HBV infection*
! Persons who are the source of blood or body fluid exposures that might require postexposure prophylaxis
! Inmates of correctional facilities*
! Unvaccinated persons with diabetes who are aged 19 through 59 years (discretion of clinician for unvaccinated adults with diabetes who are aged
"60 years)*

*Indicates those who should receive hepatitis B vaccine, if seronegative.
Sources: (23,35,36).

TERRAULT ET AL. HEPATOLOGY, April 2018
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Nouvelles définitions 

AgHBe positif AgHBe négatif 

Infection Hépatite Infection Hépatite 

AgHBs Elevé Elevé/modéré Bas Modéré 

ADN VHB 
(UI/ml) 

> 107 104 - 107 < 2000 > 2000 

ALAT N Elevée N Elevée 

Fibrose Absente Modérée à 
sévère 

Absente Modérée à 
sévère 



AgHBe + AgHBe – / anticorps anti-HBe + 

AgHBs 

Infection Hépatite 

Inactive Réactivation Infection occulte 

Histoire naturelle de l'hépatite B  
 

Infection 



Phase d’infection chronique AgHBe+ 

q  ALAT normales  

ü  Femmes 19 UI/L 

ü  Hommes 30 UI/L 

q  Séroconversion HBe 

ü  8% par an à la puberté 

ü  12% par an chez l’adulte 



Après séroconversion HBe 

Hépatite 

10 à 30% 

Infection 

70 à 90% 

10% à 20% 



Facteurs influençant la progression de la 
fibrose  
 12 

Liaw & Sollano. Liver Int 2006 

Facteurs liés 
au VHB 

Facteurs liés à 
l’environnement 

Facteurs liés 
à l’hôte 

Alcool 
Tabac 

Aflatoxine 
Co-infections  

(VHC, VHD, VIH) 

Age > 40 ans 
Sexe masculin 

Statut immunitaire 
Antécédents 
familiaux 
Syndrome 

métabolique (IMC, 
diabète…) 

Cirrhose et/ou carcinome  
hépatocellulaire 

Progression de la 
maladie hépatique 

  

Génotypes 
C et D 

Charge virale 
(> 2 x 103-4 UI/ml) 

Mutation 
génome 

A1762T/
G1764A 

Pré-S 



Facteurs liés au virus 

•  Taux d’ADN VHB 

•  AgHBe positif 

•  Génotype VHB? 

•  C > B > A/D 

Facteurs de risque de progression de la fibrose 

Facteurs liés à l’hôte 

•  Hommes 

•  Age 

•  Syndrome métabolique 

•  Alcool 

•  Coinfections 



Iloeje UH, et al. Gastroenterology. 2006;130:678-686. 

REVEAL. Le risque de progression vers la cirrhose 
augmente avec la charge virale   

q  Long-term (mean follow-up: 11.4 yrs) cohort study to determine risk of cirrhosis and 

HCC in untreated, HBsAg-positive individuals in Taiwan (N = 3582) 
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L’incidence du CHC augmente avec la charge virale (P < .001) 

Le CHC peut survenir même en l’absence de cirrhose 

Chen CJ, et al. JAMA. 2006;295:65-73. 

Le risque de survenue d’un CHC augmente avec la 
charge virale (n=3653) 

Suivi (années) 
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Chen CJ, et al. JAMA. 2006;295:65-73. 

REVEAL. Facteurs de risque de CHC 

Facteurs Adjusted HR IC 95% P 
Hommes 2.1 1.3-3.3 .03 
Age (par année) 1.09 1.07-1.11 < .001 
HBeAg positive 2.6 1.6-4.2 < .001 
Cirrhose 9.1 5.9-13.9 < .001 
HBV DNA (copies/mL) 
§ < 300 
§ 300-9999 
§ 10,000-99,999 
§ 100,000-999,999 
§ ≥ 1,000,000 

 
1.0 
1.1 
2.3 
6.6 
6.1 

 
Ref 

0.5-2.3 
1.1-4.9 

3.3-13.1 
2.9-12.7 

 
< .001* 

.86 

.02 
< .001 
< .001 

*P value for trend. 



L’hépatite B est une maladie hépatique. N’oublions 
pas d’évaluer la fibrose hépatique 



Interferon alfa-2b 

Lamivudine 

Adefovir 

Peginterferon alfa-2a 

Telbivudine 

Tenofovir 

1990 1998 2002 2005 2006 2008 

Traitements de l’hépatite B 

Entecavir 

TAF 

2017 



Quel traitement? 

q  L’administration à long terme d’un analogue à forte barrière de 

résistance est le traitement de choix, quelque soit la sévérité 

de la maladie hépatique  

q  Les régimes thérapeutiques à privilégier sont ETV, TDF et TAF 

en monothérapie 

q  LAM, ADV et TBV ne sont pas recommandés 



Quelle place pour l’interféron? 

q  PegIFNa peut être considéré comme une option dans le traitement 

initial des patients avec hépatite chronique minime.  

q  Durée recommandée de PegIFNa : 48 semaines 

q  NUC + PegIFNa n’est pas recommandé 



Efficacité des anti-viraux 



Incidence cumulée des résistances 



Le traitement au long cours par analogues est sans risque 

Etude de cohorte de 53500 sujets (7046 traités) – suivi moyen 4,9 ans 

Wong GL et al. Hepatology 2015;62:684-93 



Suivi des patients traités par NUC 

Monitoring of patients treated with ETV, TDF or TAF
Recommendations

! All patients treated with NA should be followed with
periodical assessments including ALT and serum HBV
DNA (Evidence level I, grade of recommendation 1).

! Patients at risk of renal disease treated with any NA and
all patients regardless of renal risk treated with TDF
should undergo periodical renal monitoring including
at least estimated glomerular filtration rate (eGFR) and
serum phosphate levels (Evidence level II-2, grade of
recommendation 1).

! 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 (Evidence level II-2/I, grade of recom-
mendation 1).

All patients considered for treatment with a NA with high
barrier to resistance (ETV, TDF, TAF) should undergo periodical
monitoring. At baseline, full blood count, liver and kidney (eGFR
and serum phosphate levels) function tests, serum HBV DNA
levels assessed by a sensitive PCR assay should be performed.
Appropriate dosing adjustments of ETV and TDF are recom-
mended for patients with eGFR\50 ml/min. TAF dosage remains
at 25 mg until eGFR is\15 ml/min, with modeling pharmacoki-
netics data suggesting no dose change between \15 ml/min
and formal renal support, although this is not within the label
(Vemlidy! SmPC).78 In addition, the baseline renal risk should
be assessed for all patients. High renal risk includes one or
more of the following factors: decompensated cirrhosis,
creatinine clearance (eGFR) \60 ml/min, poorly controlled
hypertension, proteinuria, uncontrolled diabetes, active glomeru-
lonephritis, concomitant nephrotoxic drugs, or solid organ
transplantation.

During treatment, liver function tests should be performed
every 3–4 months during the first year and every six months
thereafter. Serum HBV DNA should be determined every 3–
4 months during the first year and every 6–12 months thereafter.
HBsAg should be checked at 12-month intervals if HBV DNA
remains undetectable, while patients who clear HBsAg should
be tested for anti-HBs.

Minimal rates of renal function decline have been reported
during long-term therapy with ETV and TDF, but the nephrotoxic
potential is higher for TDF. Cases of Fanconi syndrome associated
with TDF therapy and rescued after a switch to ETV have been
reported. In addition, studies using sensitive markers of glomeru-
lar and tubular kidney function and of bone mineral density have
also reported chronic tubular damage and decline of eGFR and
bone mineral density in TDF treated patients.70,79–87 Therefore,
it seems appropriate for now to monitor all CHB patients treated
with TDF therapy for adverse renal effects with serum creatinine
(eGFR) and serum phosphate levels. Moreover, CHB patients at
high renal risk undergoing any NA therapy should be monitored
with serum creatinine (eGFR) levels. The frequency of renal mon-
itoring can be every 3 months during the first year and every
6 months thereafter, if no deterioration. Closer renal monitoring

is required in patients who develop creatinine clearance
\60 ml/min or serum phosphate levels\2 mg/dl.

In the two registrational TAF trials, TAF compared to TDF
demonstrated superiority in the drug effects on several markers
of renal (both glomerular and tubular) function and bone turnover
at weeks 48 and 96.74–77,88 In both groups of patients there was a
significant difference inmarkers reflecting renal and bone function
at week 48. A significant difference was noted in decrease of eGFR
in both studies: "0.6 ml/min vs. "5.4 ml/min in HBeAg-positive
patients (p\0.0001), "1.8 ml/min vs. "4.8 ml/min in HBeAg-
negative patients (p = 0.004). Similar mean serum creatinine
changes were demonstrated between TAF and TDF treated
subjects: HBeAg-positive TAF treated patient’s 0.01 mg/dl vs.
0.03 mg/dl in TDF (p = 0.02); HBeAg-negative 0.01 mg/dl vs.
0.02 mg/dl (p = 0.32). Likewise, a significantly smaller percentage
decline in bone mineral density at the hip was reported
in TAF patients over TDF treated patients ("0.10% vs. "1.72% in
HBeAg-positive patients [p\0.0001], and "0.29% vs. "2.16%
in HBeAg-negative [p\0.0001]) and spine ("0.42% vs. "2.29% in
HBeAg- positive, "0.88% vs. "2.51% HBeAg-negative. Additional
data with biomarkers of renal tubular function and bone turnover
suggest less systemic effects in TAF compared to TDF, with less
progression of chronic kidney disease and bone effects up to week
96.75,77 Long-term clinical data are lacking, however, similar find-
ings of superiority of TAF over TDF have also been found in recent
studies inHIV infected patients at risk for orwith established renal
and bone impairment.89–92

These co-infected data also demonstrate stabilisation in renal
parameters (GFR, creatinine) but improvement in proteinuria,
albuminuria and tubular proteinuria, (p\0.001) as well as
increases in hip and spine bone mineral densitometry from base-
line to week 48 (mean percent change +1.47 and +2.29, respec-
tively, p\0.05)91; with similar findings to 96 weeks.92

Whether thesefindings translate into improved long-termclin-
ical outcomes in CHB patients remains to be defined, but an opti-
mised safety profile of long-term NA therapy might be preferred,
particularly in an ageing CHB population, with accruing co-
morbidities. Thus, in CHB patients with deteriorating renal func-
tion or low eGFR and/or osteopenia/osteoporosis, particularly in
older age, the minimisation of progression of the physiological
decline into pathological abnormality should also be considered
when choosing NA therapy (Table 5). In such subgroups of CHB
patients, both ETV and TAF represent suitable choices with TAF
having an advantage in patients with previous exposure to LAM.

Long-term outcome during NA
Recommendations

! Patients under effective long-term NA therapy should
remain under surveillance for HCC (Evidence level II-2,
grade of recommendation 1).

! HCC surveillance is mandatory for all patients with cir-
rhosis 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).

Long-term ETV or TDF monotherapy has been shown to halt
progression of liver disease, and can also result in a significant
improvement of histological necroinflammation and fibrosis,

JOURNAL OF HEPATOLOGY

Please cite this article in press as: European Association for the Study of the Liver. EASL 2017 Clinical Practice Guidelines on the management of hep-
atitis B virus infection. J Hepatol (2017), http://dx.doi.org/10.1016/j.jhep.2017.03.021
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Le traitement au long cours n’augmente pas le risque 
de cancer 

Wong G et al. Aliment Pharmacol Ther 2017;45:1213-24 

44 494 patients 

Non traités 
39 712 

Traités 
4 782 

Suivi 
194 890 patient/année 

CHC 402 (1%) 179 (3,7%) 

Cancers 528 (1,3%) 128 (2,7%) 

wHR 1.01 IC95% 0,82-1,25 p=0,899 
Score de propension  



Buts du traitement de l’hépatite B 

Prévention 
Décès 

Cirrhose 
CHC 

Amélioration histologique 

Négativation ADN VHB 

Normalisation ALAT 

Séroconversion 
Perte antigène HBe/HBs 



Effet sur la maladie hépatique 



La stéatose est un facteur associé à la persistance de 
la cytolyse chez les patients traités par NUC 

Persistance d’une cytolyse à 5 ans : 18% des cas 

Differences in the distribution of steatosis grades at
baseline and year 5 also were observed in patients with
and without pALT (Figure 3). Overall, a greater propor-
tion of patients had steatosis at year 5 compared with
baseline. Specifically, in patients with pALT, the presence
of !5% steatosis increased from 48.8% at baseline to
61.9% at year 5 (P < .001). In patients who normalized
their serum ALT level, !5% steatosis was observed
in 22.6% at baseline compared with 29.0% at year 5
(P ¼ .004). Differences between the pALT and normal
ALT groups were significant at each time point (P < .001
for both comparisons).

Sensitivity Analysis of the Definition of
Persistent Alanine Aminotransferase Level
Increase

In sensitivity analyses performed using a more
stringent definition of ALT normalization (19 U/L for
females and 30 U/L for males), pALT was present in
47.1% of patients at year 5 (Supplementary Tables 1

and 2). In multivariate analysis, only the presence of
!5% steatosis at year 5 was associated with pALT
according to this definition (OR, 6.191; 95% CI,
2.344–16.356; P < .001) (Supplementary Table 3).

Table 2.On-Treatment Characteristics Associated With Persistent Serum ALT Level Increase (Univariate, Observed Analysis)

Serum ALT at year 5 (week 240)

P valueb
Normal ALT level

(n ¼ 384)a
Persistent ALT level
increase (n ¼ 87)a

Virologic responses
HBV DNA level <69 IU/mL at year 5, n/N (%) 379/381 (99.5) 79/85 (92.9) <.001
HBsAg loss at year 5, n/N (%) 11/383 (2.9) 0/87 (0.0) .230
Mean (SD) changec in HBsAg level at week 12, IU/mL -8842 (30,968) -8255 (19,562) .119
HBeAg loss at year 5, n/N (%) 60/116 (51.7) 20/46 (43.5) .386

Histologic responses
Mean (SD) changec in Knodell score at year 5 -4.9 (2.5) -4.1 (2.4) .020
Improvement or no worsening in fibrosis at year 5,c,d n/N (%) 193/201 (96.0) 40/44 (90.9) .237
Cirrhosis regression at year 5,c,e n/N (%) 59/73 (80.8) 9/19 (47.4) .007
Steatosis score !5% at year 5, n/N (%) 80/276 (29.0) 39/63 (61.9) <.001
Steatosis score !34% at year 5, n/N (%) 10/276 (3.6) 18/63 (28.6) <.001

aFor each factor, the number of patients evaluable in each cohort is denoted by N. For HBsAg level and Knodell score the patients evaluated by normal ALT level
and persistent ALT level increase were 375, 84 and 274, 63, respectively.
bP values for categoric data were calculated using the Fisher exact test, and for continuous data using the Wilcoxon rank-sum test.
cCompared with baseline value.
dIn patients with Ishak score #4 (without cirrhosis) at baseline.
eIn patients with Ishak score !5 (cirrhosis) at baseline.

Table 3. Baseline and On-Treatment Characteristics
Associated With Persistent Serum ALT Level
Increase (Multivariate Analysis)

Factora OR 95% CI P value

Baseline HBeAg positive vs negative 3.497 1.653–6.576 <.001
Baseline steatosis !5% vs <5% 2.234 1.031–4.852 .042
Year 5 steatosis !5% vs <5% 3.762 1.560–7.375 .002
Age #40 vs >40 y 2.099 1.014–4.342 .046

aFactors included in the forward model selection (selection entry ¼ 0.1), but not
significant were as follows: baseline BMI, diabetes, baseline HBV DNA level,
baseline HBsAg level, baseline Knodell necroinflammatory score, HBV DNA level
<69 IU/mL at year 5, and change in Knodell necroinflammatory score at year 5.

Figure 2. Effects of baseline steatosis (!5%) and HBeAg
status on persistent serum ALT level increase at year 5 (week
240). aComparisons by the Fisher exact test (between groups).
(A) Comparisons for these individual factors, and (B) combined
effects of steatosis and HBeAg status. P < .001 for all com-
parisons except baseline and year 5 (by Fisher exact test).
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471 patients traités pendant 5 ans par Tenofovir 

PBH : 467 à baseline et 339 à 5 ans 
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Le taux d’ALAT normal (< 30 UI/L) est associé à un 
moindre risque de complications hépatiques 

Normal on-treatment ALT during antiviral treatment is
associated with a lower risk of hepatic events in

patients with chronic hepatitis B

Graphical abstract Authors
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• 21,182 CHB patients (10,437 normal and 10,745 elevated on-treatment ALT at 12 months after
  antiviral treatment) were identified and followed for 4.0 ± 1.7 years.
• Patients normal and elevated on-treatment ALT differed in baseline ALT (58 vs. 61 U/L), HBV
  DNA (4.9 vs. 5.1 log10 IU/ml) and cirrhosis status (8.8% vs. 10.5%).
• 627 (3.0%) patients developed composite hepatic events. Compared to elevated on-treatment
  ALT, normal ontreatment ALT at 3, 6, 9 and 12 months reduced the risk of hepatic events, after
  adjustment for baseline ALT and other important co-variates, with adjusted hazard ratios 
  (95% CI) of 0.61 (0.48-0.76), 0.54 (0.44-0.66), 0.53 (0.44-0.64) and 0.50 (0.42-0.61) 
  respectively (all p <0.001).
• The cumulative incidence (95% CI) of composite hepatic events at 6 years was 3.51%
  (3.06%-4.02%) in normal on treatment and 5.70% (5.15%-6.32%) in elevated on treatment
   ALT (p <0.001).

Highlights
! Patients with normal on-treatment ALT after antiviral treat-

ment had lower risk of hepatic events.

! Adjusted hazard ratios for normal on-treatment ALT at 3, 6, 9
and 12 months were 0.61, 0.54, 0.53 and 0.50 respectively.

! Similar findings were identified using AASLD, APASL or local
laboratory criteria for normal ALT.
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Lay summary
We investigated 21,182 patients with
chronic hepatitis B receiving antiviral
treatment. Alanine aminotransferase is a
laboratory marker of liver function, with
raised levels indicating liver dysfunction
and in severe cases hepatitis. Normal on-
treatment alanine aminotransferase dur-
ing the first year of treatment in patients
with CHB is associated with a lower risk
of hepatic events.

http://dx.doi.org/10.1016/j.jhep.2018.05.009
! 2018 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. J. Hepatol. 2018, 69, 793–802
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Le traitement par entecavir diminue l’incidence des 
complications de la cirrhose 

Wong GL et al. Hepatology 2013;58:1537-47 



Le traitement améliore l’hypertension portale 

Lampertico P et al. J Hepatol 2015;63:1118-25 



Effet sur la fibrose 



Marcellin P, et al. Lancet 2013; 381: 468–75 

Ténofovir et régression de la fibrose (Ishak≥ 5) 
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Entécavir et régression de la fibrose 

Chang TT et al, Hepatology 2010; 52: 866-93 



Effet sur le risque de CHC 



Sung JJY, et al. Aliment Pharmacol Ther 2008; 28: 1067-77 

Le traitement antiviral B réduit le risque de CHC  

Nombre de CHC RR p 

IFN PBO 

Population totale 4,6% 9% 0,66 0,006 

Cirrhotique 11,6% 21,5% 0,51  0,001 

Analogues PBO 

Population totale 2,8% 13,0% 0,22 0,0008 

Cirrhotique 3,9% 22,4% 0,17 0,02 

Non cirrhotique 1,8% 8% 0,21 0,0001 

Sans résistance 2,9% 7,6% 0,36 0,009 

AgHBe + 2,0% 9,9% 0,20 < 0,0001 

Méta-analyse de 12 études « IFN » et 4 études « analogues » 



Le traitement antiviral B diminue le risque de CHC 

1. Wong GL, et al. Hepatology. 2013;5:1537-1547. 
2. Wu CY, et al. Gastroenterology. 2014;147:143-151. 
3. Hosaka T, et al. Hepatology. 2013;58:98-107. 
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*Incidence rates include cirrhotic pts (13.6% of pts had cirrhosis at baseline) and noncirrhotic pts. 



Chez le patient cirrhotique, le traitement du VHB n’annule 
pas le risque de CHC 

Papatheodoridis GV et al. J Hepatol 2015;62:363-70  



C’est surtout à très long terme que le traitement 
diminue le risque de CHC 

the patients with baseline cirrhosis, liver stiffness <12
kPa at year 5 was associated with lower risk of HCC
after year 5 (HR, 0.245; 95% CI, 0.061-0.980; P 5
0.047). No other patient characteristic was found to be
associated with HCC risk during years 5-10.
In multivariable analysis of the baseline factors, only

older age and lower platelet counts, but not cirrhosis,
were found to be independent predictors of HCC
development beyond year 5. On the other hand, in
multivariable analysis of factors at year 5, older age,
lower platelet counts, and liver stiffness !12 kPa were
independently associated with a higher risk of HCC
after year 5. Among the patients with baseline cirrho-
sis, the association of liver stiffness <12 kPa at year 5
with lower HCC risk beyond year 5 did not maintain
statistical significance after adjustment for age and pla-
telets at year 5 (HR, 0.302; 95% CI, 0.073-1.250; P 5
0.099) (Table 2).

HCC RISK SCORES FOR
PREDICTION FOR HCC WITHIN
5-10 YEARS OF THERAPY

Among 1,171 patients with evaluable PAGE-B
score before the onset of ETV/TDF, the mean (stan-
dard deviation) value of the score was 13.3 (5.3),
whereas PAGE-B score was low (<10) in 250
(21.4%), intermediate (10-17) in 582 (49.7%), and

high (>17) in 339 (29.0%) patients. Higher baseline
PAGE-B score was associated with higher probability
of HCC development beyond year 5 (HR per one unit
increase, 1.169; 95% CI, 1.039-1.315; P 5 0.009).
HCC developed only in patients with intermediate (9/
582 or 1.6%; yearly incidence rate, 0.22%) or high (7/
339 or 2.1%; yearly incidence rate, 0.30%) PAGE-B
score versus none of the 238 patients with low PAGE-
B score (log-rank, P 5 0.040).
CU-HCC, REACH-B, and GAG-HCC scores at

the onset of ETV/TDF could be evaluated for 915,
1,106, and 1,113 patients, respectively. C-index for
prediction of HCC beyond year 5 was found to be
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FIG. 1. Cumulative probability of HCC in Caucasian CHB
patients treated with ETC or TDF (dashed lines, 95% CIs). The
yearly HCC incidence rate was higher within the first 5 years
than within 5-10 years of therapy (1.22% versus 0.73%, P 5
0.050).
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FIG. 2. Cumulative probability of HCC in ETV-treated or
TDF-treated Caucasian CHB patients without (A) or with (B)
compensated cirrhosis (dashed lines, 95% CIs). The yearly HCC
incidence rates within first 5 years compared to those within 5-
10 years of therapy were similar in patients without cirrhosis
(0.49% versus 0.47%, P 5 0.931) and significantly higher in
patients with compensated cirrhosis.
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Le traitement diminue le risque de CHC à long terme 
surtout chez les patients cirrhotiques 

the patients with baseline cirrhosis, liver stiffness <12
kPa at year 5 was associated with lower risk of HCC
after year 5 (HR, 0.245; 95% CI, 0.061-0.980; P 5
0.047). No other patient characteristic was found to be
associated with HCC risk during years 5-10.
In multivariable analysis of the baseline factors, only

older age and lower platelet counts, but not cirrhosis,
were found to be independent predictors of HCC
development beyond year 5. On the other hand, in
multivariable analysis of factors at year 5, older age,
lower platelet counts, and liver stiffness !12 kPa were
independently associated with a higher risk of HCC
after year 5. Among the patients with baseline cirrho-
sis, the association of liver stiffness <12 kPa at year 5
with lower HCC risk beyond year 5 did not maintain
statistical significance after adjustment for age and pla-
telets at year 5 (HR, 0.302; 95% CI, 0.073-1.250; P 5
0.099) (Table 2).

HCC RISK SCORES FOR
PREDICTION FOR HCC WITHIN
5-10 YEARS OF THERAPY

Among 1,171 patients with evaluable PAGE-B
score before the onset of ETV/TDF, the mean (stan-
dard deviation) value of the score was 13.3 (5.3),
whereas PAGE-B score was low (<10) in 250
(21.4%), intermediate (10-17) in 582 (49.7%), and

high (>17) in 339 (29.0%) patients. Higher baseline
PAGE-B score was associated with higher probability
of HCC development beyond year 5 (HR per one unit
increase, 1.169; 95% CI, 1.039-1.315; P 5 0.009).
HCC developed only in patients with intermediate (9/
582 or 1.6%; yearly incidence rate, 0.22%) or high (7/
339 or 2.1%; yearly incidence rate, 0.30%) PAGE-B
score versus none of the 238 patients with low PAGE-
B score (log-rank, P 5 0.040).
CU-HCC, REACH-B, and GAG-HCC scores at

the onset of ETV/TDF could be evaluated for 915,
1,106, and 1,113 patients, respectively. C-index for
prediction of HCC beyond year 5 was found to be
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FIG. 1. Cumulative probability of HCC in Caucasian CHB
patients treated with ETC or TDF (dashed lines, 95% CIs). The
yearly HCC incidence rate was higher within the first 5 years
than within 5-10 years of therapy (1.22% versus 0.73%, P 5
0.050).
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FIG. 2. Cumulative probability of HCC in ETV-treated or
TDF-treated Caucasian CHB patients without (A) or with (B)
compensated cirrhosis (dashed lines, 95% CIs). The yearly HCC
incidence rates within first 5 years compared to those within 5-
10 years of therapy were similar in patients without cirrhosis
(0.49% versus 0.47%, P 5 0.931) and significantly higher in
patients with compensated cirrhosis.
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the patients with baseline cirrhosis, liver stiffness <12
kPa at year 5 was associated with lower risk of HCC
after year 5 (HR, 0.245; 95% CI, 0.061-0.980; P 5
0.047). No other patient characteristic was found to be
associated with HCC risk during years 5-10.
In multivariable analysis of the baseline factors, only

older age and lower platelet counts, but not cirrhosis,
were found to be independent predictors of HCC
development beyond year 5. On the other hand, in
multivariable analysis of factors at year 5, older age,
lower platelet counts, and liver stiffness !12 kPa were
independently associated with a higher risk of HCC
after year 5. Among the patients with baseline cirrho-
sis, the association of liver stiffness <12 kPa at year 5
with lower HCC risk beyond year 5 did not maintain
statistical significance after adjustment for age and pla-
telets at year 5 (HR, 0.302; 95% CI, 0.073-1.250; P 5
0.099) (Table 2).

HCC RISK SCORES FOR
PREDICTION FOR HCC WITHIN
5-10 YEARS OF THERAPY

Among 1,171 patients with evaluable PAGE-B
score before the onset of ETV/TDF, the mean (stan-
dard deviation) value of the score was 13.3 (5.3),
whereas PAGE-B score was low (<10) in 250
(21.4%), intermediate (10-17) in 582 (49.7%), and

high (>17) in 339 (29.0%) patients. Higher baseline
PAGE-B score was associated with higher probability
of HCC development beyond year 5 (HR per one unit
increase, 1.169; 95% CI, 1.039-1.315; P 5 0.009).
HCC developed only in patients with intermediate (9/
582 or 1.6%; yearly incidence rate, 0.22%) or high (7/
339 or 2.1%; yearly incidence rate, 0.30%) PAGE-B
score versus none of the 238 patients with low PAGE-
B score (log-rank, P 5 0.040).
CU-HCC, REACH-B, and GAG-HCC scores at

the onset of ETV/TDF could be evaluated for 915,
1,106, and 1,113 patients, respectively. C-index for
prediction of HCC beyond year 5 was found to be
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FIG. 1. Cumulative probability of HCC in Caucasian CHB
patients treated with ETC or TDF (dashed lines, 95% CIs). The
yearly HCC incidence rate was higher within the first 5 years
than within 5-10 years of therapy (1.22% versus 0.73%, P 5
0.050).
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FIG. 2. Cumulative probability of HCC in ETV-treated or
TDF-treated Caucasian CHB patients without (A) or with (B)
compensated cirrhosis (dashed lines, 95% CIs). The yearly HCC
incidence rates within first 5 years compared to those within 5-
10 years of therapy were similar in patients without cirrhosis
(0.49% versus 0.47%, P 5 0.931) and significantly higher in
patients with compensated cirrhosis.
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Le risque de CHC diminue si la charge virale est 
indétectable sous entecavir (vs < 2000 UI/ml) 

respectively; P 5 0.016; Fig. 3). LLV was associated
with a higher risk for developing HCC than MVR.
LLV and cirrhosis were independent risk factors for
HCC (Table 3). When stratified according to cirrho-
sis, the cumulative incidence rate of HCC was higher
(10.3% versus 23.4% at 5 years for MVR versus LLV;
P 5 0.001), and LLV was an independent risk factor
for HCC in patients with cirrhosis (hazard ratio 5
2.20, 95% confidence interval 1.34-3.60, adjusted for
age, sex, HBeAg, and baseline HBV DNA levels; P 5
0.002). However, for those without cirrhosis, there was
no significant difference in HCC incidence rate (4.0%
versus 6.9% at 5 years for MVR versus LLV, P 5
0.44). LLV was not an independent factor for HCC in

the multivariable model (hazard ratio 5 1.65, 95%
confidence interval 0.65-4.17, adjusted for age, sex,
HBeAg, and baseline HBV DNA levels; P 5 0.29)
(Fig. 4).

Discussion
In this study, we observed an association between

LLV and HCC development during entecavir mono-
therapy, indicating that LLV is not harmless. The asso-
ciation between LLV and the development of HCC
was more evident in patients with cirrhosis. This find-
ing can be explained when considering that LLV can be
associated with persistent low-grade inflammation and
liver fibrosis.(19,20) In our previous study, we also
observed that LLV in compensated cirrhosis patients
who were not receiving antiviral treatment was associat-
ed with an increased HCC risk compared to those with
undetectable HBV DNA levels.(21) As LLV is associat-
ed with worse clinical outcome, these findings indicate
that active management that can further induce MVR
should be pursued for those with LLV during potent
NUC therapy, especially for cirrhosis patients.
In this study, the MVR rate was low (57%), consid-

ering that patients were treatment-naive and receiving
entecavir. Wong et al. assessed MVR in their 1,466
entecavir-treated patients(22) and reported an MVR
rate of 78% for patient with cirrhosis and 77% for
patients without cirrhosis. The lower MVR rate of this
study can be partially explained by the different HBV
DNA cutoff point and characteristics of the study
cohort. In Wong et al.’s study, the HBV DNA cutoff
level was 20 IU/mL, mean HBV DNA level was 5.0
6 2.1 IU/mL, and HBeAg-positive patients com-
prised 30% of the cohort. In this study, the HBV DNA

TABLE 3. Risk of HCC According to Virological Response

Univariate Multivariable model*

HR (95% CI) P HR (95% CI) P

Age (/year) 1.00 (0.98-1.02) 0.94 1.00 (0.98-1.02) 0.73
Male (versus female) 1.16 (0.73-1.83) 0.51 1.21 (0.76-1.91) 0.41
Obesity (yes versus no) 0.86 (0.54-1.34) 0.49
HBeAg1 (yes versus no) 0.91 (0.59-1.40) 0.68 1.16 (0.72-1.86) 0.52
HBeAg seroconversion (yes versus no)† 1.05 (0.55-2.02) 0.86
HBV DNA (/log10IU/L) 0.86 (0.73-1.01) 0.060 0.89 (0.74-1.08) 0.24
Cirrhosis (yes versus no) 3.32 (2.02-5.50) <0.001 3.53 (2.11-5.94) <0.001
Virological response

MVR Reference Reference
LLV 1.69 (1.10-2.60) 0.017 1.98 (1.28-3.06) 0.002

*Multivariable model included age, sex, HBeAg, HBV DNA, cirrhosis, and virological response.
†Among HBeAg positive patients (n 5 483).
Abbreviations: CI, confidence interval; HR, hazard ratio.

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

FIG. 3. Cumulative incidence of HCC according to virological
response. The cumulative incidence rate of HCC was higher in
patients with LLV than those with MVR.
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875 patients (51% cirrhose) 
Suivi médian 4,5 ans 

85 CHC (9,7%) 

cutoff was 12 IU/mL, the mean HBV DNA level was
6.5 6 1.3 IU/mL, and HBeAg-positive patients com-
prised 55% of the cohort. The virologic response to
NUC therapy was poorer in patients with HBeAg-
positive status and high baseline HBVDNA levels.(23-25)

However, more importantly, MVR (persistently unde-
tectable HBV DNA levels) is a time-dependent
variable that depends on the follow-up period and
interval of HBV DNA measurements. The virological
response can be assessed at specific time points (e.g., at
week 48 or week 96). However, as the purpose of this
study was to investigate the impact of LLV on long-
term outcomes, we used a time-dependent variable
(MVR) rather than the virological response at a single
time point. Notably, CVR, defined by a decrease in
HBV DNA to an undetectable level (<12 IU/mL),
was observed in almost all patients (97%) in our cohort.
However, during long-term follow-up, only 498 of 875
patients (57%) showed persistently undetectable HBV
DNA levels (MVR), while the remaining patients
experienced intermittent or transient episodes of
detectable HBV DNA with levels <2,000 IU/mL
(LLV). This suggests that patients receiving potent
NUC therapy need regular HBV DNA monitoring to
verify that they are not experiencing LLV because a
single CVR does not guarantee MVR.
We then evaluated factors associated with LLV.

HBeAg status, HBV DNA levels, presence of

cirrhosis, and time to first CVR were associated with
LLV. Sex and obesity showed a marginal association
in the unadjusted analysis. In a multivariable model,
HBeAg status was the only significant factor associated
with LLV and the time to first CVR showed a margin-
al association. It takes time to achieve a virological
response. In this study, patients who achieved first
CVR late (after 2 years) were more likely to experience
LLV than those who achieved an early first CVR
(within 1 year). Thus, patients who were HBeAg-
positive and did not achieve CVR early warrant closer
attention during follow-up to see whether they main-
tain CVR.
It is possible that adherence to drug or the develop-

ment of drug-associated mutations is associated with
LLV. Adherence to the drug regimen is an important
factor in maintaining the virological response. Among
377 patients with LLV, there was no documented his-
tory of stopping the drug. However, because of the ret-
rospective design of this study, detailed information on
adherence was lacking. Among patients with LLV,
drug-resistance mutations were documented in only a
minor proportion. However, drug-resistance testing
was not systematically performed in patients showing
LLV. Therefore, there remains a possibility that the
development of resistance-associated mutations is
associated with LLV. In this study, body mass index
was higher in those with LLV than MVR (24.6 6 2.9

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

FIG. 4. Cumulative incidence of HCC according to the virological response stratified by cirrhosis status. The cumulative incidence of
HCC in cirrhosis patients was higher in patients with LLV than those with MVR (B, n 5 443; 10.3% versus 23.4% at 5 years, P 5
0.001), while the difference was not statistically significant in patients without cirrhosis (A, n 5 432; 4.0% versus 6.9% at 5 years, P
5 0.44).

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
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Peut-on prédire le risque de CHC sous NUC? 

Development of a scoring system to predict
hepatocellular carcinoma in Asians on antivirals

for chronic hepatitis B

Graphical abstract Authors
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The simple formula of the CAMD score

Low risk, <8 points
Intermediate risk, 8-13 points
High risk, >13 points

Log-rank p <0.001

Follow-up (months)

Variable Risk score
Cirrhosis
   No cirrhosis
   Cirrhosis with age <40 yr
   Cirrhosis with age ≥40 yr
Age
   Age <40 yr
   Age 40-49 yr
   Age 50-59 yr
   Age 60 yr or older
Gender
    Female sex
    Male sex
Diabetes mellitus
   Not diabetic
   Diabetic

0
10
6

0
5
8

10

0
2

0
1

The CAMD score stratifies the risks of HCC during continuous 
antiviral therapy in patients with chronic hepatitis B

Highlights
! A risk score that predicts HCC during antiviral therapy in

patients with chronic hepatitis B is developed and validated.

! The CAMD (cirrhosis, age, male sex, and diabetes mellitus)
score requires only simple easily available information.

! Patients with a CAMD score <8 and >13 points were exposed
to distinctly lower and higher risks, respectively.

Yao-Chun Hsu, Terry Cheuk-Fung Yip,
Hsiu J. Ho, ..., Jaw-Town Lin,
Grace Lai-Hung Wong, Chun-Ying Wu

Correspondence

wonglaihung@cuhk.edu.hk
(G.L.-H. Wong), chun@vghtc.gov.tw
(C.-Y. Wu)

Lay summary
This study analyses population-wide data
from the healthcare systems in Taiwan
and Hong Kong to develop and validate a
risk score that predicts hepatocellular
carcinoma during oral antiviral therapy
in patients with chronic hepatitis B. The
easily calculable CAMD score requires
only simple information (i.e. cirrhosis,
age, male sex, and diabetes mellitus) at
the baseline of treatment initiation. With
a scoring range from 0 to 19 points, the
CAMD score discriminates the risk of
hepatocellular carcinoma with a concor-
dance rate of around 75–80% during the
first three years on therapy. The risk
prediction can be extrapolated to five
years on treatment with similar accuracy.
Patients with a score <8 and >13 points
were exposed to distinctly lower and
higher risks, respectively.

http://dx.doi.org/10.1016/j.jhep.2018.02.032
! 2018 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. J. Hepatol. 2018, 69, 278–285
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23 851 patients Taiwan 
596 CHC (2,5%) 

Incidence du CHC à 3 ans : 3,56% 
Validation du score chez 19 321 patients de Hong Kong 



Le risque de CHC persiste même après séroclearance HBs 

Kim GA et al. J Hepatol 2015;62:1092-9 



Il faut donc dépister le CHC 

Monitoring of patients treated with ETV, TDF or TAF
Recommendations

! All patients treated with NA should be followed with
periodical assessments including ALT and serum HBV
DNA (Evidence level I, grade of recommendation 1).

! Patients at risk of renal disease treated with any NA and
all patients regardless of renal risk treated with TDF
should undergo periodical renal monitoring including
at least estimated glomerular filtration rate (eGFR) and
serum phosphate levels (Evidence level II-2, grade of
recommendation 1).

! 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 (Evidence level II-2/I, grade of recom-
mendation 1).

All patients considered for treatment with a NA with high
barrier to resistance (ETV, TDF, TAF) should undergo periodical
monitoring. At baseline, full blood count, liver and kidney (eGFR
and serum phosphate levels) function tests, serum HBV DNA
levels assessed by a sensitive PCR assay should be performed.
Appropriate dosing adjustments of ETV and TDF are recom-
mended for patients with eGFR\50 ml/min. TAF dosage remains
at 25 mg until eGFR is\15 ml/min, with modeling pharmacoki-
netics data suggesting no dose change between \15 ml/min
and formal renal support, although this is not within the label
(Vemlidy! SmPC).78 In addition, the baseline renal risk should
be assessed for all patients. High renal risk includes one or
more of the following factors: decompensated cirrhosis,
creatinine clearance (eGFR) \60 ml/min, poorly controlled
hypertension, proteinuria, uncontrolled diabetes, active glomeru-
lonephritis, concomitant nephrotoxic drugs, or solid organ
transplantation.

During treatment, liver function tests should be performed
every 3–4 months during the first year and every six months
thereafter. Serum HBV DNA should be determined every 3–
4 months during the first year and every 6–12 months thereafter.
HBsAg should be checked at 12-month intervals if HBV DNA
remains undetectable, while patients who clear HBsAg should
be tested for anti-HBs.

Minimal rates of renal function decline have been reported
during long-term therapy with ETV and TDF, but the nephrotoxic
potential is higher for TDF. Cases of Fanconi syndrome associated
with TDF therapy and rescued after a switch to ETV have been
reported. In addition, studies using sensitive markers of glomeru-
lar and tubular kidney function and of bone mineral density have
also reported chronic tubular damage and decline of eGFR and
bone mineral density in TDF treated patients.70,79–87 Therefore,
it seems appropriate for now to monitor all CHB patients treated
with TDF therapy for adverse renal effects with serum creatinine
(eGFR) and serum phosphate levels. Moreover, CHB patients at
high renal risk undergoing any NA therapy should be monitored
with serum creatinine (eGFR) levels. The frequency of renal mon-
itoring can be every 3 months during the first year and every
6 months thereafter, if no deterioration. Closer renal monitoring

is required in patients who develop creatinine clearance
\60 ml/min or serum phosphate levels\2 mg/dl.

In the two registrational TAF trials, TAF compared to TDF
demonstrated superiority in the drug effects on several markers
of renal (both glomerular and tubular) function and bone turnover
at weeks 48 and 96.74–77,88 In both groups of patients there was a
significant difference inmarkers reflecting renal and bone function
at week 48. A significant difference was noted in decrease of eGFR
in both studies: "0.6 ml/min vs. "5.4 ml/min in HBeAg-positive
patients (p\0.0001), "1.8 ml/min vs. "4.8 ml/min in HBeAg-
negative patients (p = 0.004). Similar mean serum creatinine
changes were demonstrated between TAF and TDF treated
subjects: HBeAg-positive TAF treated patient’s 0.01 mg/dl vs.
0.03 mg/dl in TDF (p = 0.02); HBeAg-negative 0.01 mg/dl vs.
0.02 mg/dl (p = 0.32). Likewise, a significantly smaller percentage
decline in bone mineral density at the hip was reported
in TAF patients over TDF treated patients ("0.10% vs. "1.72% in
HBeAg-positive patients [p\0.0001], and "0.29% vs. "2.16%
in HBeAg-negative [p\0.0001]) and spine ("0.42% vs. "2.29% in
HBeAg- positive, "0.88% vs. "2.51% HBeAg-negative. Additional
data with biomarkers of renal tubular function and bone turnover
suggest less systemic effects in TAF compared to TDF, with less
progression of chronic kidney disease and bone effects up to week
96.75,77 Long-term clinical data are lacking, however, similar find-
ings of superiority of TAF over TDF have also been found in recent
studies inHIV infected patients at risk for orwith established renal
and bone impairment.89–92

These co-infected data also demonstrate stabilisation in renal
parameters (GFR, creatinine) but improvement in proteinuria,
albuminuria and tubular proteinuria, (p\0.001) as well as
increases in hip and spine bone mineral densitometry from base-
line to week 48 (mean percent change +1.47 and +2.29, respec-
tively, p\0.05)91; with similar findings to 96 weeks.92

Whether thesefindings translate into improved long-termclin-
ical outcomes in CHB patients remains to be defined, but an opti-
mised safety profile of long-term NA therapy might be preferred,
particularly in an ageing CHB population, with accruing co-
morbidities. Thus, in CHB patients with deteriorating renal func-
tion or low eGFR and/or osteopenia/osteoporosis, particularly in
older age, the minimisation of progression of the physiological
decline into pathological abnormality should also be considered
when choosing NA therapy (Table 5). In such subgroups of CHB
patients, both ETV and TAF represent suitable choices with TAF
having an advantage in patients with previous exposure to LAM.

Long-term outcome during NA
Recommendations

! Patients under effective long-term NA therapy should
remain under surveillance for HCC (Evidence level II-2,
grade of recommendation 1).

! HCC surveillance is mandatory for all patients with cir-
rhosis 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).

Long-term ETV or TDF monotherapy has been shown to halt
progression of liver disease, and can also result in a significant
improvement of histological necroinflammation and fibrosis,
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Dépistage du CHC chez les patients non traités 

q  Hommes Asiatiques ou Africains > 40 ans 

q  Femmes Asiatiques > 50 ans 

q  Patients avec membre de sa famille de 1er degré avec CHC 

Terrault NA et al. Hepatology 2018;67:1560-99 



Effet sur la mortalité 



Réduction de la mortalité par CHC grâce au programme 
national de traitement des hépatites virales B 

Pts receiving treatment for chronic hepatitis after start of program in 2003 in Taiwan: 157,570 (HBV) and 61,823 (HCV) 

Reduced rate of HCC mortality in all age cohorts by 5-8 yrs after introduction of national therapy program 

Chiang CJ, et al. Hepatology. 2015;61:1154-1162. 
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La séroconversion HBs est associée à un excellent 
pronostic  

Patients traités par lamivudine ou entecavir 

Kim GA et al. Gut 2014;63:1325-32 



Quand arrêter les analogues? 

q  Après perte de l’antigène HBs 

q  Chez les patients non-cirrhotiques  

ü  HBeAg positive avec seroconversion HBe et ADN VHB 

indétectable 

ü  HBeAg-negative avec au moins 3 ans d’ADN VHB 

indétectable 

Surveillance rapprochée si arrêt 



Indications au traitement 

Que l’antigène HBe soit + ou – 

 

Tous les patients avec hépatite chronique virale B définie par  

ü  HBV DNA > 2,000 IU/ml,  

ü  ALT > ULN  

ü  Et/ou au moins A2 ou F2 



Indications au traitement 

q  Les patients avec cirrhose compensée ou décompensée 

doivent être traités, quelle que soit la charge virale ou le taux 

d’ALAT 

q  Les patients antigène HBe + ou – avec histoire familiale de 

CHC ou de cirrhose doivent être traités 



Indications au traitement 

q  Patients avec ADN VHB > 20 000 UI/ml et ALAT > 2xULN 

quelque soit le score de fibrose 

q  Patients HBeAg-positive avec ALAT N et forte charge virale 

âgés de plus de 30 ans quelque soit le score de fibrose 



Cas particuliers 



Professionnels de santé 

q  Ne pas exclure d’une profession de santé un patient infecté par 

le VHB 

q   Ne pas hésiter à traiter tout professionnel de santé infecté 



Réactivation virale B 

q  Tous les patients qui vont recevoir une chimiothérapie ou un 

traitement immunosuppresseur doit avoir une sérologie VHB 

q  Tous les patients HBs positif doivent être traités par un NUC  

q  Les patients avec anticorps anti-HBc isolé doivent être traités 

en fonction du risque de réactivation 



Dialysés et transplantés rénaux 

q  Tous les patients dialysés et transplantés rénaux doivent être 

dépistés pour le VHB 

q   Les patients HBsAg-positive dialysés ou transplantés rénaux 

doivent être traités par entecavir ou TAF 

q   Les patients avec anticorps anti-HBc isolé doivent être 

monitorés régulièrement 



Traitement des patients VIH-VHB 

q  Tous les patients VIH avec coinfection VHB doivent être traités 

par antirétroviraux, quel que soit le taux de CD4. 

q  Tous les patients HIV-HBV devraient être traités par un schéma 

antirétroviral à base de Tenofovir. 



Traitement des enfants et adolescents 

q  Chez les enfants, la maladie est souvent minime et n’a pas les 

critères pour être traitée.  

q  Chez les enfants ou les adolescents, les même antiviraux que 

ceux utilisés chez les adultes peuvent être prescrits.   



Hépatite B et femmes enceintes 

q  Le dépistage de l’antigène HBs durant le 1er trimestre de 

grossesse est fortement recommandé.  



Le risque de transmission materno-fœtale est plus 
important chez les mères AgHBe + 

Pan CQ et al. Clin Gastroenterol Hepatol 2012;10:452-9 



Le risque de transmission materno-fœtale dépend de 
la charge virale 

Les enfants ont reçu des Ig 100 UI dans les 12 heures suivants leur naissance et une 
vaccination à J0 M2 M4 et M6. 

Wiseman E et al. J Med Austr 2009;190:489-92 



Quel traitement prescrire chez la femme enceinte? 
Recommandation FDA 



Taux de couverture de la dose initiale à la naissance 
par région  

WHO. Global Hepatitis Report 2017. Available at: http://apps.who.int/iris/bitstream/

10665/255016/1/9789241565455-eng.pdf (accessed November 2018); Dionne-Odom J, et al. Clin Ther 

2018;40:1255–67 

Au niveau mondial seulement 39% des enfants ont la première injection à la naissance 

En Afrique seulement 11 pays sur 54 ont adopté cette stratégie 

0 
1
0 

2
0 

3
0 

4
0 

5
0 

6
0 

7
0 

80 
90 

100 

2000 2005 2010 2015 
Year 

C
ov

er
ag

e 
(%

) 

African Region 

Region of the Americas 

Eastern Mediterranean Region 

European Region 

South-East Asian Region 

Western Pacific Region 

Global 



Vaccination (3 doses) selon les continents 

24

SERVICE COVERAGE OF CORE INTERVENTIONS

COVERAGE OF THIRD DOSE OF HEPATITIS B 
VACCINE HAS INCREASED, BUT NOT ENOUGH 

In 2015, the global coverage with the third dose of 
hepatitis B vaccine reached 84%, which is not far from 
90%, the 2020 target of the GHSS on viral hepatitis 
(Fig. 4). This high coverage explains the major reduction 
in the incidence of chronic HBV infection in children 
below the age of 5 years (see Chapter 2. Epidemiological 
update: increasing mortality calls for action). However, 
there are regional differences in coverage. The African, 
Eastern Mediterranean and European regions remain 
below the global average. Furthermore, national and 
subnational data often suggest that vaccination 
coverage varies between and within countries. 

Progress has been made since 1992, when the World 
Health Assembly formulated a resolution recommending 
the inclusion of hepatitis B vaccine in the EPI by 1997 
(WHA 45.17) (1).This resolution paved the way for 
nations to incorporate hepatitis B vaccine into their 
national immunization programmes. In 2015, 185 of 194 
WHO Member countries (95%) had included hepatitis 
B vaccine in the EPI. An additional nine countries used 
schedules that started later in life or that targeted high-
risk populations. Between 1990 and 2015, hepatitis B 
vaccine coverage in infants increased from 1% to 84% 
(WHO–UNICEF joint reporting form data), in part 
due to the support of the Global Alliance for Vaccines 
and Immunization (74) and to facilitated procurement 
through the revolving fund of the Region of the Americas.

PREVENTION OF MOTHER-TO-CHILD 
TRANSMISSION OF HBV REMAINS LOW IN 
FOUR REGIONS 

Following the progressive evolution in 2004 (75) and in 
2009 (1) of the global WHO recommendation to start 
hepatitis B immunization at birth, coverage of the birth 
dose increased, reaching 39% globally in 2015 (Fig. 5). 
In 2015, the birth dose of hepatitis B vaccine remained 
the cornerstone of prevention of transmission of HBV 
from mother to child. Ideally, the birth dose should be 
given within 24 hours of birth. However, the exact timing 
of administration of the birth dose is not clear as it is not 
always readily reported. While a birth dose can still be 
partially effective against mother-to-child transmission 

Fig. 4. Three-dose hepatitis B vaccine coverage, by WHO region, 2000–2015:
a major increase in coverage at the beginning of the 21st century 

Source: Joint UNICEF–WHO reporting form
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Impact de la vaccination sur la prévalence du 
portage de l’Ag HBs et l’incidence du CHC  

Namgyal P. J Hepatol 2003;39 S77–S82;  

Chang MH, et al. New Eng J Med 1997;336 1855-59 *Nationwide vaccination in Taiwan, implemented July 1984 

pays Nb Suivi (years) Couverture 
vaccinale (%) 

% de portage 
de I’AgHBs 

avant 

% de portage 
de I’AgHBs 

après 

Gambie 675 9 100 10 0.6 
Indonésie 2519 4 90 6.2 1.9 
Arabie Saoudite 4791 1–8 85 6.7 0.3 
Thaïlande  3373 0–5 90.4 5.4 0.8 

Carrier rate: 9.8% in 1984, 1.3% in 1994, 0.7% in 1999* 



Conclusion 

q  Nouvelles définitions de l’hépatite B 

q  Le traitement prévient la cirrhose, le CHC et améliore la survie 

q  Le risque de CHC persiste 

q  Dépistage du CHC+++ 

q  Programmes de dépistage et de vaccination 
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