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Histoire naturelle des 

hépatites virales



Histoire naturelle des hépatites chroniques virales
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Adapted from Asselah T, et al. J Hepatol 2014;61:193–5
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Complications des cirrhoses

Garcia-Tsao G et al. Hepatology 2010;51:1-5



Dépistage des varices oesophagiennes

ü Si cirrhose : endoscopie pour rechercher des VO

ü Pas d’endoscopie si

Plaquettes >150 G/L + FibroScan < 20 kPa



Complication majeure : le carcinome hépatocellulaire

Liu Z et al. J Hepatol 2019;70:674-83
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Fig. 1. The global disease burden of liver cancer for both sexes in 195 countries and territories. (A) The ASR of liver cancer in 2016; (B) The relative change
in incident cases of liver cancer between 1990 and 2016; (C) The EAPC of liver cancer ASR from 1990 to 2016. Countries with an extreme number of cases/
evolution were annotated. ASR, age-standardized rate; EAPC, estimated annual percentage change.
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L’incidence du CHC a augmenté de 11,4% entre 1990 et 2016



Il faut dépister le carcinome hépatocellulaire



Hépatite B



Efficacité des traitements

ü Sur la fibrose

ü Sur le risque de carcinome hépatocellulaire



R.E.V.E.A.L. – HBV Study

Années de suivi

In
ci

de
nc

e 
cu

m
ul

at
iv

e 
de

 c
irr

ho
se

.2

.1

0 1 2 3 4 5 6 7 8 9 10 11 12 13

0

.4

.3

P <0.001

n=3774

1.0 x 106 n=627
1.0-9.9x105 n=344
1.0-9.9x104 n=649
300-9.9x103 n=1210
<300 n=944

5.2%
6.3%

10.0%

23.0%

37.1%

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

Le risque de cirrhose est lié à la charge virale 
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Entécavir et régression de la fibrose

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



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

Ténofovir et régression de la fibrose (Ishak≥ 5)
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Le traitement diminue l’incidence des complications de la cirrhose

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



Chen CJ, et al. JAMA 2006; 295: 65-73
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Le risque de carcinome hépatocellulaire est lié à la charge virale 

q Impact d’une virémie élevée sur le risque de CHC (REVEAL)



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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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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Facteurs de risque de CHC après 5 ans
Age > 50 ans, plaquettes basses, élasticité > 12 kPa après 5 ans



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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KIM, SINN, ET AL. HEPATOLOGY, August 2017

340

Kim JH et a; Hepatology 2017;66:335-43

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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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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agreement between the point system and the multivariable
model with a weighted kappa of 0.88 (Supplementary Table 2).
The 5-year HCC risk according to PAGE-B risk score is shown in
Fig. 2. In clinical practice, physicians can calculate the score of
each patient at treatment initiation based on the values provided
in Table 3. The 5-year risk of HCC occurrence corresponding to
this score can be obtained from Fig. 2 or Supplementary Table 3.

We further assessed the discrimination of the PAGE-B score by
inspection of the Kaplan-Meier curves for risk groups stratified by
the 25th and 75th percentiles of the risk score distribution in the
derivation dataset (10 and 18 points, respectively). Of the 1264

patients with evaluable PAGE-B score in the derivation dataset,
312 (24.7%), had low (69), 597 (47.2%) intermediate (10–17) and
355 (28.1%) had high (P18) PAGE-B score. The proportion of
patients with cirrhosis was 3.9% (12/309), 18.0% (105/584) and
40.9% (144/352) in cases with PAGE-B score 69, 10–17 and P18
(p <0.001), while the median (IQR) score was 12 (8–16) and 18
(14–20) in patients without and with cirrhosis, respectively
(p <0.001). The 5-year cumulative probability of HCC in patients
in the low (69), medium (10–17) and high (P18) PAGE-B score
was 0%, 3% and 17%, respectively (p <0.001) (Fig. 3A).

The distribution of the PAGE-B score per outcome value in the
derivation dataset is shown in Supplementary Fig. 2. The esti-
mated ROC curve for PAGE-B score in the derivation dataset at
5 years is depicted in Supplementary Fig. 3. The cut-off that max-
imizes both sensitivity and specificity of the PAGE-B risk score for
the prediction of patient outcome is 17 (sensitivity 76.0%, speci-
ficity 77.3%). The highest cut-off of PAGE-B score associated with
100% sensitivity and, as a result, 100% NPV is 10 (Table 4). Thus,
100% patients with risk score 610 were HCC free at 5 years.

External validation of PAGE-B risk score

In the validation dataset, PAGE-B risk score offered similarly good
predictability of HCC (c-index: 0.82). The estimated ROC curve for
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Fig. 3. Cumulative probability of hepatocellular carcinoma (HCC) in the
derivation and validation dataset of patients treated with entecavir (ETV) or
tenofovir (TDF) according to their PAGE-B risk scores.
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Fig. 2. Five-year cumulative probability of hepatocellular carcinoma (HCC) in
the derivation dataset according to PAGE-B risk score which is based on age,
gender and platelets counts (PLT).

Table 2. Baseline variables associated with hepatocellular carcinoma (HCC) in the derivation dataset of 1325 chronic hepatitis B patients.

Univariable analysis Multivariable analysis
Hazard ratio (95% CI) p value Hazard ratio (95% CI) p value

Age (per year increase) 1.06 (1.04-1.09) <0.001 1.05 (1.02-1.08) <0.001
Gender (male vs. female) 5.00 (1.80-13.90) <0.001 4.63 (1.66-12.90) 0.003
HBeAg status (negative vs. positive) 1.28 (0.57-2.84) 0.549
Body mass index (per 1 kg/m2) 1.06 (0.99-1.13) 0.124
ALT (per IU/L) 1.00 (0.99-1.00) 0.179
Platelets, x103/mm3 0.985 (0.98-0.99) <0.001 0.99 (0.984-0.996) 0.001
HBV DNA (per log10 IU/ml) 0.91 (0.80-1.04) 0.165
PegIFNα in the past (yes vs. no) 0.40 (0.17-0.95) 0.037 0.52 (0.22-1.24) 0.141
NA(s) before ETV/TDF (yes vs. no) 0.74 (0.40-1.37) 0.339
Cirrhosis (yes vs. no) 6.64 (3.74-11.81) <0.001 2.68 (1.39-5.18) 0.003

CI, confidence interval; (Peg-)IFNa, pegylated interferon-alfa; NA(s), nucleos(t)ide analogue(s); ETV, entecavir; TDF, tenofovir.

Table 3. Construction of the PAGE-B risk score for prediction of hepatocellular
carcinoma in Caucasian chronic hepatitis B patients under entecavir or
tenofovir. The score ranges from 0 to 25.

Age (years) Gender Platelets (/mm3)
16-29: 0 Female: 0 ≥200,000: 0
30-39: 2 Male: 6 100,000-199,999: 6
40-49: 4 <100,000: 9
50-59: 6
60-69: 8
≥70: 10
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PAGE-B score in the validation dataset at 5 years is depicted in
Supplementary Fig. 3. The calibration plot of the model is
depicted in Supplementary Fig. 1B.

Of the 484 patients with evaluable PAGE-B score in the valida-
tion dataset, 55 (11.4%), 232 (47.9%) and 197 (40.7%) cases had
PAGE-B score 69, 10–17 and P18, respectively. The 5-year
cumulative probability of HCC in patients in the low (69),
medium (10–17) and high (P18) PAGE-B score was 0%, 4% and
16% (p <0.001) (Fig. 3B).

The accuracy of the cut-off point of 10 in PAGE-B score for
HCC prediction within the first 5 years of ETV/TDF therapy in
the validation dataset is presented in Table 4.

Discussion

To our knowledge, this is the first study trying to develop a HCC
risk score in Caucasian CHB patients. Moreover, this is the first
score developed for patients treated with the current first-line
oral antivirals, ETV and TDF, which represent the best in class
anti-HBV agents offering virological remission in almost all com-
pliant patients and minimizing the risk of viral resistance over
time and its potential effects on hepatocarcinogenesis [1–4].
Our findings show that the PAGE-B score can be rather useful
in the assessment of the 5-year risk of HCC in Caucasian CHB
patients with compensated liver disease who are treated with
the current first-line oral antivirals, ETV or TDF. A major advan-
tage of the PAGE-B risk score is that it is very simple and easy
to use in routine clinical practice, as it is based only on the
patient’s age, gender and platelet count without the need for
any complicated mathematical calculation. The PAGE-B risk score
developed in a large dataset and was validated in another dataset
of Caucasian CHB patients treated with ETV or TDF. There were
several differences in the characteristics of the patients in the
derivation and validation datasets, but this strengthens the relia-
bility of our score, which was shown to offer similar predictabil-
ity in different patient populations.

Cirrhosis is a well known risk factor for HCC in CHB patients
[1,5], which was also confirmed in our study. However, the diag-
nosis of cirrhosis may not be always straightforward, as it
requires liver biopsy or at least a reliable non-invasive method
of fibrosis assessment. Even if a liver biopsy or non-invasive
assessment of fibrosis is available, their sensitivity and specificity
is not 100% and they can have substantial inter-observer and
intra-observer variations particularly in daily clinical practice
[18–22]. According to our results, the addition of cirrhosis does
not substantially improve the predictability of the PAGE-B score
simplifying its use in clinical practice. Platelet count, which is

routinely and reliably determined in all CHB patients, most prob-
ably represents a marker of liver disease severity. Cirrhosis has
been included in some [7,8] but not all previous HCC risk scores
[9] or has been diagnosed by suboptimal methods like ultra-
sonography in other cohort studies [10], while platelet count
has never been evaluated and included in HCC risk scores in
the past.

PAGE-B scores 69 mean no or perhaps minimal 5-year HCC
risk, while PAGE-B scores P10 and particularly P18 indicate
increased HCC risk requiring continuous and careful surveillance.
In particular, the cut-off point of 10 in PAGE-B score offered 100%
sensitivity and NPV for HCC prediction in both the derivation and
validation datasets. Thus, if these findings are confirmed in other
cohorts, CHB patients treated with ETV/TDF who belong to the
low risk group by the PAGE-B score may safely avoid HCC surveil-
lance. The proportion of patients who may be classified in the low
or high risk group by the PAGE-B score can vary in different
cohorts depending on the patients’ characteristics. In our study,
the proportion of patients who were classified in the low risk
group and might have avoided HCC surveillance was 25% in the
derivation and 11% in the validation dataset, whereas the propor-
tion of patients who were classified in the high risk group and
would require intense HCC surveillance was 28% in the derivation
and 41% in the validation dataset.

A rather limited proportion of patients (4%) in the low risk
group by the PAGE-B score had cirrhosis, while >50% of the
patients (59%) in the high risk group by the PAGE-B score did
not have cirrhosis. Given that the number of patients with cirrho-
sis in the low risk group by the PAGE-B score was limited and the
predictability of the PAGE-B score was suboptimal in the cirrhotic
patients of our derivation cohort, all cirrhotic patients under ETV/
TDF therapy may better remain under surveillance for HCC.

The PAGE-B score, which is mostly based on parameters that
are not usually affected by antiviral treatment, predicts the HCC
risk within the first 5 years of therapy. Thus, in contrast to previ-
ous scores including variables (e.g. HBV DNA levels) that change
completely during antiviral treatment [10], the predictability of
the PAGE-B score was not found to improve during therapy.
Although the annual HCC incidence may be lower in CHB patients
treated with NA(s) compared to matched untreated controls
[2,23,24], the cumulative HCC incidence in treated CHB patients
is progressively increasing within the first 5 years of therapy, at
least partly due to the stabilization and even improvement of
patients with cirrhosis who live longer being at relatively high
risk for development of HCC [3,23]. At the same time, effective
long-term NA therapy has been shown to improve liver histology
and even to reverse histological cirrhosis [25], which can result in
some decrease of the HCC risk. Given that hepatocarcinogenesis
may have started a long time ago before the clinical diagnosis
of HCC [5], several years will be required before a potential
beneficial effect of antiviral therapy on HCC development can
become clinically evident.

Our study has a few limitations. HBV DNA was assessed at
each center by various polymerase chain reaction assays,
which were all standardised and with similar sensitivities of
10–80 IU/ml. In addition, the diagnosis of HCC was based on
ultrasonographic findings performed by different radiologists
and perhaps the compliance to HCC surveillance varied across
the centers and even among the patients of the same center.
The HCC surveillance might have not been optimal in all the
patients and particularly the 12-month interval for HCC

Table 4. Accuracy for prediction of hepatocellular carcinoma development
within the first 5 years of entecavir or tenofovir therapy in the derivation and
validation datasets using the cut-off point of >10 in the PAGE-B risk score.

PAGE-B risk score >10
Derivation cohort
(N = 1264)

Validation cohort
(N = 484)

Sensitivity 100% 100%
Specificity 41.2% 19.6%
Positive predictive value 9.8% 10.3%
Negative predictive value 100% 100%
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agreement between the point system and the multivariable
model with a weighted kappa of 0.88 (Supplementary Table 2).
The 5-year HCC risk according to PAGE-B risk score is shown in
Fig. 2. In clinical practice, physicians can calculate the score of
each patient at treatment initiation based on the values provided
in Table 3. The 5-year risk of HCC occurrence corresponding to
this score can be obtained from Fig. 2 or Supplementary Table 3.

We further assessed the discrimination of the PAGE-B score by
inspection of the Kaplan-Meier curves for risk groups stratified by
the 25th and 75th percentiles of the risk score distribution in the
derivation dataset (10 and 18 points, respectively). Of the 1264

patients with evaluable PAGE-B score in the derivation dataset,
312 (24.7%), had low (69), 597 (47.2%) intermediate (10–17) and
355 (28.1%) had high (P18) PAGE-B score. The proportion of
patients with cirrhosis was 3.9% (12/309), 18.0% (105/584) and
40.9% (144/352) in cases with PAGE-B score 69, 10–17 and P18
(p <0.001), while the median (IQR) score was 12 (8–16) and 18
(14–20) in patients without and with cirrhosis, respectively
(p <0.001). The 5-year cumulative probability of HCC in patients
in the low (69), medium (10–17) and high (P18) PAGE-B score
was 0%, 3% and 17%, respectively (p <0.001) (Fig. 3A).

The distribution of the PAGE-B score per outcome value in the
derivation dataset is shown in Supplementary Fig. 2. The esti-
mated ROC curve for PAGE-B score in the derivation dataset at
5 years is depicted in Supplementary Fig. 3. The cut-off that max-
imizes both sensitivity and specificity of the PAGE-B risk score for
the prediction of patient outcome is 17 (sensitivity 76.0%, speci-
ficity 77.3%). The highest cut-off of PAGE-B score associated with
100% sensitivity and, as a result, 100% NPV is 10 (Table 4). Thus,
100% patients with risk score 610 were HCC free at 5 years.

External validation of PAGE-B risk score

In the validation dataset, PAGE-B risk score offered similarly good
predictability of HCC (c-index: 0.82). The estimated ROC curve for
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Fig. 3. Cumulative probability of hepatocellular carcinoma (HCC) in the
derivation and validation dataset of patients treated with entecavir (ETV) or
tenofovir (TDF) according to their PAGE-B risk scores.
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Fig. 2. Five-year cumulative probability of hepatocellular carcinoma (HCC) in
the derivation dataset according to PAGE-B risk score which is based on age,
gender and platelets counts (PLT).

Table 2. Baseline variables associated with hepatocellular carcinoma (HCC) in the derivation dataset of 1325 chronic hepatitis B patients.

Univariable analysis Multivariable analysis
Hazard ratio (95% CI) p value Hazard ratio (95% CI) p value

Age (per year increase) 1.06 (1.04-1.09) <0.001 1.05 (1.02-1.08) <0.001
Gender (male vs. female) 5.00 (1.80-13.90) <0.001 4.63 (1.66-12.90) 0.003
HBeAg status (negative vs. positive) 1.28 (0.57-2.84) 0.549
Body mass index (per 1 kg/m2) 1.06 (0.99-1.13) 0.124
ALT (per IU/L) 1.00 (0.99-1.00) 0.179
Platelets, x103/mm3 0.985 (0.98-0.99) <0.001 0.99 (0.984-0.996) 0.001
HBV DNA (per log10 IU/ml) 0.91 (0.80-1.04) 0.165
PegIFNα in the past (yes vs. no) 0.40 (0.17-0.95) 0.037 0.52 (0.22-1.24) 0.141
NA(s) before ETV/TDF (yes vs. no) 0.74 (0.40-1.37) 0.339
Cirrhosis (yes vs. no) 6.64 (3.74-11.81) <0.001 2.68 (1.39-5.18) 0.003

CI, confidence interval; (Peg-)IFNa, pegylated interferon-alfa; NA(s), nucleos(t)ide analogue(s); ETV, entecavir; TDF, tenofovir.

Table 3. Construction of the PAGE-B risk score for prediction of hepatocellular
carcinoma in Caucasian chronic hepatitis B patients under entecavir or
tenofovir. The score ranges from 0 to 25.

Age (years) Gender Platelets (/mm3)
16-29: 0 Female: 0 ≥200,000: 0
30-39: 2 Male: 6 100,000-199,999: 6
40-49: 4 <100,000: 9
50-59: 6
60-69: 8
≥70: 10
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ASSOCIATION FRANÇAISE POUR L’ÉTUDE DU FOIE

RECOMMANDATIONS POUR LE DIAGNOSTIC ET LE SUIVI 
NON-INVASIF DES MALADIES CHRONIQUES DU FOIE

  • Femmes à partir de l’âge de 70 ans (dès 40 ans si le taux de 
    plaquettes est inférieur à 200 G/l et à partir de 30 ans si le taux  
    de plaquettes est inférieur à 100 G/l)

3. Au cours de l’hépatite C, le dépistage du carcinome hépatocellulaire 
doit être poursuivi chez les patients avec une mesure de l’élasticité 
hépatique par FibroScan® * 10 kPa ou Fibrotest® > 0,58 ou 
Fibromètre® > 0,78 avant initiation du traitement (A1)

4. Pour le dépistage périodique du carcinome hépatocellulaire, il est 
recommandé une échographie abdominale avec Doppler (B1) et un 
dosage sérique d’alphafoetoprotéine (B2) 

5. Le dépistage du carcinome hépatocellulaire doit être réalisé tous  
les 6 mois chez les sujets à risque (A1)

10 | DIAGNOSTIC ET SUIVI NON-INVASIF D’UNE TUMEUR MALIGNE PRIMITIVE DU FOIE

ACCORD FORT

*SCORE PAGE-B (PLAQUETTES, AGE, GENRE) : 

Age évalué par CATEGORIES 
• 16 à 29 ans : 0 point  
• 30 à 39 ans : 2 points 
• 40 à 49 ans : 4 points 
• 50 à 59 ans : 6 points 
• 60 à 69 ans : 8 points 
• * 70 ans : 10 points

Sexe 
• Homme : 6 points 
• Femme : 0 point

Plaquettes évaluées par CATEGORIES  
• * 200 G/l : 0 point 
• 100 à 199 G/l : 6 point 
• <100 G/l : 9 points

UN SCORE TOTAL ) 9 EST ASSOCIÉ À UN RISQUE DE CHC QUASI NUL À 5 ANS, UN SCORE ENTRE 10 ET 17 
EST ASSOCIÉ À UN RISQUE INTERMÉDIAIRE (INCIDENCE DE CHC DE 3% À 5 ANS) ET UN SCORE *18 EST 
ASSOCIÉ À UN RISQUE ÉLEVÉ DE CHC (17% À 5 ANS).



Quelles méthodes non-invasives permettent d’identifier les patients infectés par le virus de l’hépatite B qui 
nécessitent un dépistage du carcinome hépatocellulaire ?
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3. Au cours de l’hépatite C, le dépistage du carcinome hépatocellulaire 
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RECOMMANDATIONS POUR LE DIAGNOSTIC ET LE SUIVI 
NON-INVASIF DES MALADIES CHRONIQUES DU FOIE

Cette adaptation semble permettre de mieux identifier les patients « répondeurs » aux biothérapies anti-angiogéniques, 
mais la corrélation avec la survie globale n’a que très peu été étudiée, contrairement au cas des patients traités par 
(chimio)embolisation chez lesquels davantage de données semblent démontrer la valeur prédictive de la réponse 
mRECIST pour la survie globale. Les critères mRECIST sont actuellement privilégiés dans la plupart des essais 
thérapeutiques. D’autres études ou méta-analyses sont néanmoins nécessaires afin de mieux définir la valeur 
pronostique de ces critères de réponse en imagerie chez les patients sous traitement systémique.

Cas particulier du CHC sous immunothérapie. L’évaluation de la réponse au traitement par immunothérapie peut 
être difficile du fait d’une pseudo-progression tumorale (augmentation transitoire de la taille de la tumeur suivie de 
la réponse) décrite dans le contexte du traitement systémique du CHC (21,22). Les essais thérapeutiques récents 
évaluant l’immunothérapie dans la cadre du traitement su CHC ont estimé les taux de réponse par le système RECIST 
v1.1. Le système mRECIST n’a pas été validé. Le système iRECIST devrait être discuté dans ce contexte (23).

QUELS SONT LES PATIENTS CHEZ QUI LE DÉPISTAGE  
DU CARCINOME HÉPATOCELLULAIRE EST RECOMMANDÉ,  
PAR QUELS EXAMENS ET SELON QUELLE PÉRIODICITÉ ?

QUESTION 11

1. Il est recommandé de dépister périodiquement un CHC chez les 
patients atteints de cirrhose :  
 

• Child-Pugh A ou B (B1)  
 

• Child-Pugh C susceptibles d’être en attente de transplantation 
hépatique (B1) 

2. En l’absence d’hépatopathie chronique avancée, il est recommandé 
de dépister périodiquement un carcinome hépatocellulaire chez un 
patient infecté par le virus de l’hépatite B à risque intermédiaire ou 
élevé, soit :  
 

• Avec antécédent familial de carcinome hépatocellulaire de premier 
degré (B1)  
 

• En l’absence d’antécédent familial de carcinome hépatocellulaire, si 
le score Page-B* est supérieur ou égal à 10, que le patient soit traité 
(B1) ou non traité (C1), soit en pratique :  
 

  • Hommes à partir de 40 ans (à partir de 30 ans si le taux  
     de plaquettes est inférieur à 100 G/l)  
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Hépatite Delta



L’hépatite delta est plus sévère que l’hépatite B

Dominique Roulot, Natural history of hepatitis D11

Chronic hepatitis delta is more severe than chronic
hepatitis B

4% HDV-(HBe+)
2% HDV-(HBe-)

3- fold higher risk of developping cirrhosis
2-fold increased risk of liver decompensation
2-fold increased risk of mortality

3-fold increased risk of HCC 
Not found in all studies

Romeo R . Gastroenterology 2009 ; Niro GA . J Hepatol 2010; Buti M. J Viral Hepat 2011            

Fattovitch G. GUT 2000

13% HDV+
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a median of 4.5 (IQR, 2.2-7.2) years. Seventy-four 
patients (68.5%) were treated with a single course of 
IFNα, whereas two or more courses were given to 34 
(31.4%) patients. The cumulative event-free survival 
of liver-related events in patients with HDV RNA 
positivity at baseline with IFNα-based or NA treat-
ment is shown in Supporting Fig. S2. Liver-related 

events were less frequent in IFNα-treated patients 
than in the NA-treated group (HR  =  0.23; 95% 
CI, 0.11, 0.47; P  =  0.001), but not compared with 
untreated patients (HR = 2.68; 95% CI, 0.89, 7.99; 
P = 0.07).

Forty-five patients (44.5%) had received IFNα 
treatment for <48  weeks, with a treatment time of 

FIG. 3. Time to event-free survival in the group with HDV RNA positivity, comparing those with cirrhosis and no cirrhosis at 
baseline. Risk-free survival for (A) composite liver-related outcomes, (B) HCC, (C) decompensation, and (D) liver-related death/liver 
transplantation. Abbreviations: HCC, hepatocellular carcinoma; HDV, hepatitis D virus; IFN; interferon; NA, nucleoside/nucleotide 
analogue.
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TABLE 4. The Number of Liver-Related Events and the Incidence Rates Per Person-Year in Patients With HDV RNA Positivity 
(Grouped Into Cirrhosis or No Cirrhosis at Baseline)

HDV RNA Positivity

With Cirrhosis at Baseline (n = 69) Without Cirrhosis at Baseline (n = 164)

Number of 
Events (%) Sum of PYs

Incidence Rate (%) 
per PY

Number of 
Events (%) Sum of PYs

Incidence Rate (%) 
per PY

Any liver-related event 29 (42.0) 274 10.6 7 (4.2) 1,003 0.69
HCC 6 (8.6) 339 1.8 4 (2.4) 1,026 0.38
Hepatic decompensation 27 (39.1) 264 10.2 5 (3.0) 1,005 0.49
Liver-related death/liver transplantation 19 (27.5) 343 5.5 5 (3.0) 1,030 0.48
Cirrhosis at follow-up NA NA NA 36 (21.9) 859 4.2

Abbreviations: HCC, hepatocellular carcinoma; HDV, hepatitis D virus; PY, person-year.

Kamal H et al. Hepatology 2020;72:1177-90

CHC

Décompensation
Décès hépatique

Evènement hépatique



Facteurs associés à la cirrhose
Table 2. Factors associated with prevalent cirrhosis: univariate and multivariate analysis (Logistic regression method).

Features
Number of

patients

Absence of
cirrhosis at

baseline
n = 793

Presence of
cirrhosis

at baseline
n = 312

Univariate analysis Multivariate analysis

OR 95% OR CI p value OR 95% OR CI p value

Age at patient care (years) 1,105 34.5 [29.0–40.8] 41.5 [34.5–47.7] 1.07 [1.06; 1.09] <0.001 1.06 [1.04; 1.09] <0.001
35.0 ± 9.2 41.4 ± 10.2

Sex 1,105
Male 522 (65.8) 239 (76.6) 1.70 [1.26; 2.30] 0.001 1.64 [1.04; 2.60] 0.034
Female 271 (34.2) 73 (23.4) Ref Ref

Diabetes 1,013 17 (2.4) 16 (5.4) 2.32 [1.16; 4.65] 0.018
Obesity/overweight 963 195 (28.3) 90 (33.0) 1.25 [0.92; 1.69] 0.150
Arterial hypertension 1,015 59 (8.3) 37 (12.3) 1.56 [1.01; 2.40] 0.046
Alcohol intake 862 <0.001
Never 343 (55.6) 124 (50.6) Ref
Past 70 (11.3) 68 (27.8) 2.69 [1.82; 3.98] <0.001
Ongoing 204 (33.1) 53 (21.6) 0.72 [0.50; 1.04] 0.076

Tobacco intake 820 <0.001
Never 261 (62.9) 110 (44.7) Ref
Past 54 (9.4) 53 (21.5) 3.22 [2.08; 4.98] <0.001
Ongoing 159 (27.7) 83 (33.7) 1.71 [1.22; 2.41] 0.002

IVDU 783 118 (20.6) 57 (27.1) 1.44 [0.99; 2.07] 0.052
Place of birth 1,084 <0.001 <0.001
France 94 (12.1) 56 (18.1) Ref Ref
Europe (except France) 121 (15.6) 110 (35.6) 1.53 [1.00; 2.32] 0.048 1.74 [0.94; 3.24] 0.078
Northern Africa + Middle East 38 (4.9) 30 (9.7) 1.33 [0.74; 2.37] 0.343 1.45 [0.67; 3.16] 0.347
Sub–Saharan Africa 466 (60.1) 103 (33.3) 0.37 [0.25; 0.55] <0.001 0.59 [0.34; 1.02] 0.038
Asia 55 (7.1) 8 (2.6) 0.24 [0.11; 0.55] 0.001 0.29 [0.11; 0.82] 0.019

Anti–HCV antibodies 951
Negative 530 (78.4) 193 (70.2) Ref
Positive 146 (21.6) 82 (29.8) 1.54 [1.12; 2.12] 0.007

Anti–HIV antibodies 927
Negative 526 (80.2) 221 (81.6) Ref
Positive 130 (19.8) 50 (18.4) 0.92 [0.64; 1.31] 0.632

HBV viral load (baseline) 877
Negative 316 (48.5) 135 (60.0) Ref Ref
Positive 336 (51.5) 90 (40.0) 0.63 [0.46; 0.85] 0.003 0.59 [0.40; 0.86] 0.006

HDV viral load (baseline) 743
Negative 74 (13.4) 15 (7.8) Ref
Positive 477 (86.6) 177 (92.2) 1.83 [1.02; 3.27] 0.041

HDV genotype 833 <0.001
1 Non African 244 (39.9) 138 (62.4) Ref
1 African 202 (33.0) 41 (18.6) 0.36 [0.24; 0.53] <0.001
5 116 (18.9) 31 (14.0) 0.47 [0.30; 0.74] 0.001
Other 50 (8.2) 11 (5.0) 0.39 [0.20; 0.77] 0.007

Values in bold indicate significant differences. IVDU, intravenous drug use; OR, odds ratio.
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Facteurs associés à l’incidence de cirrhose
Table 3. Factors associated with the incidence of cirrhosis: univariate and multivariate analysis (Cox proportional hazards regression method).

Features Number of patients
No cirrhosis

n = 563
Cirrhosis
n = 226

Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Age at patient care (years) 789 33.3 [28.5–40.3] 36.6 [30.0–42.5] 1.03 [1.02; 1.05] <0.001 1.03 [1.02; 1.05] <0.001
34.3 ± 8.9 36.5 ± 9.6

Sex 789
Male 358 (63.6) 161 (71.2) 1.32 [0.99; 1.76] 0.061
Female 205 (36.4) 65 (28.8) Ref

Diabetes 710 10 (2.0) 7 (3.3) 1.98 [0.93; 4.22] 0.076
Obesity/overweight 686 138 (28.2) 57 (29.1) 1.04 [0.76; 1.41] 0.826
Arterial hypertension 710 39 (7.8) 18 (8.6) 1.03 [0.63; 1.66] 0.919
Alcohol intake 615 0.014
Never 251 (58.8) 91 (48.4) Ref
Past 38 (8.9) 32 (17.0) 1.81 [1.21; 2.71] 0.004
Ongoing 138 (32.3) 65 (34.6) 1.22 [0.89; 1.68] 0.218

Tobacco intake 571 0.134
Never 265 (66.4) 94 (54.6) Ref
Past 31 (7.8) 23 (13.4) 1.22 [0.77; 1.94] 0.405
Ongoing 103 (25.8) 55 (32.0) 1.40 [1.00; 1.95] 0.048

IVDU 571 67 (17.5) 51 (27.3) 1.34 [0.97; 1.85] 0.075
Route of transmission 748
Birth in endemic country 428 (80.2) 138 (64.5) Ref
Other 106 (19.8) 76 (35.5) 1.46 [1.10; 1.93] 0.009

Place of birth 771 <0.001 0.008
France 50 (9.1) 44 (19.7) Ref Ref
Europe (except France) 86 (15.7) 34 (15.3) 0.93 [0.59; 1.46] 0.753 0.83 [0.52; 1.31] 0.426
Northern Africa + Middle East 16 (2.9) 22 (9.9) 1.76 [1.05; 2.96] 0.032 2.00 [1.19; 3.38] 0.009
Sub–Saharan Africa 356 (65.0) 107 (48.0) 0.64 [0.45; 0.91] 0.013 0.83 [0.57; 1.19] 0.312
Asia 40 (7.3) 15 (6.7) 1.10 [0.61; 1.99] 0.750 1.10 [0.60; 1.99] 0.760

Anti–HCV antibodies 672
Negative 381 (81.9) 145 (70.1) Ref
Positive 84 (18.1) 62 (29.9) 1.44 [1.06; 1.93] 0.018

Anti–HIV antibodies 652
Negative 370 (81.7) 152 (76.4) Ref
Positive 83 (18.3) 47 (23.6) 1.06 [0.77; 1.48] 0.717

HBV viral load (baseline) 648
Negative 230 (48.4) 85 (49.1) Ref
Positive 245 (51.6) 88 (50.9) 1.17 [0.87; 1.58] 0.296

HDV viral load (baseline) 550
Negative 62 (15.5) 12 (8.1) Ref
Positive 339 (84.5) 137 (91.9) 1.49 [0.83; 2.69] 0.184

HDV viral load (before endpoint) 748
Negative 221 (41.6) 21 (9.7) Ref Ref
Positive 310 (58.4) 196 (90.3) 5.75 [3.67; 9.03] <0.001 6.11 [3.84; 9.77] <0.001

HDV genotype 610 0.003
1 Non African 146 (34.6) 97 (51.6) Ref
1 African 158 (37.4) 44 (23.4) 0.52 [0.36; 0.74] <0.001
5 80 (19.0) 35 (18.6) 0.78 [0.53; 1.14] 0.198
Other 38 (9.0) 12 (6.4) 0.58 [0.32; 1.06] 0.076

Values in bold indicate significant differences. HR, hazard ratio; IVDU, intravenous drug use.
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Risque de CHC (VHB versus VHD)

Chronic hepatitis D and hepatocellular carcinoma: A
systematic review and meta-analysis of observational

studies

Graphical abstract
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Facteurs associés au CHC

Table 5. (continued)

Features Number of patients
No HCC

n = 1,004
HCC

n = 72

Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

AST (IU/L) 1,019 0.028
<−ULN 230 (24.2) 7 (10.4) Ref
[ULN; 2ULN] 360 (37.8) 28 (41.8) 2.27 [0.98; 5.23] 0.054
>2ULN 362 (38.0) 32 (47.8) 3.02 [1.33; 6.85] 0.008

ALT (IU/L) 1,023 0.043
<−ULN 255 (26.7) 13 (19.4) Ref
[ULN; 2ULN] 318 (33.3) 31 (46.3) 1.77 [0.90; 3.46] 0.096
>2ULN 383 (40.0) 23 (34.3) 0.92 [0.46; 1.85] 0.810

GGT (IU/L) 974 <0.001 0.002
<−ULN 399 (43.8) 12 (19.4) Ref Ref
[ULN; 2ULN] 272 (29.8) 18 (29.0) 2.01 [0.94; 4.28] 0.072 1.52 [0.62; 3.76] 0.361
>2ULN 241 (16.4) 32 (51.6) 4.33 [2.18; 8.58] <0.001 3.70 [1.63; 8.43] 0.002

Platelet count (103/mm3) 1,007 <0.001 0.040
<100 216 (23.0) 32 (47.1) 6.96 [3.78; 12.80] <0.001 2.56 [1.19; 5.49] 0.016
[100; 150] 210 (22.4) 19 (27.9) 2.84 [1.46; 5.54] 0.002 1.41 [0.63; 3.14] 0.407
>150 513 (54.6) 17 (25.0) Ref Ref

AFP (ng/ml) 590 <0.001
<−ULN 458 (84.4) 30 (63.8) Ref
>ULN 85 (15.6) 17 (36.2) 4.33 [2.38; 7.91] <0.001

Albumin (g/L) 750
<−35 167 (24.0) 20 (37.0) 3.08 [1.75; 5.43] <0.001
>35 529 (76.0) 34 (63.0) Ref

Total bilirubin (lmol/L) 942
<−17 591 (67.2) 32 (50.8) Ref
>17 288 (32.8) 31 (49.2) 2.95 [1.78; 4.89] <0.001

Prothrombin time (%) 927
<−80 441 (51.1) 52 (81.3) 4.62 [2.41; 8.87] <0.001 4.15 [1.88; 9.18] <0.001
>80 422 (48.9) 12 (18.8) Ref Ref

Values in bold indicate significant differences. AFP, alpha-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma glutamyl transferase; HCC, hepatocellular carcinoma; HR, hazard ratio; IVDU,
intravenous drug use.
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Table 5. Factors associated with the incidence of HCC: univariate and multivariate analysis (Cox proportional hazards regression method).

Features Number of patients
No HCC

n = 1,004
HCC

n = 72

Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Cirrhosis at referral 1,074 248 (24.8) 37 (51.4) 4.82 [3.00; 7.73] <0.001
Liver decompensation at referral 1,076 130 (13.0) 17 (23.6) 5.95 [3.34; 10.60] <0.001
Age at patient care (years) 1,076 35.5 [29.5–42.3] 41.9 [36.2–49.4] 1.09 [1.06; 1.11] <0.001 1.08 [1.05; 1.12] <0.001

35.9 ± 9.5 42.8 ± 9.7
Sex 1,076
Male 676 (67.3) 58 (80.6) 1.76 [0.98; 3.16] 0.060
Female 328 (32.7) 14 (19.4) Ref

Diabetes 983 25 (2.7) 6 (9.5) 5.38 [2.29; 12.61] <0.001
Obesity/overweight 938 253 (28.9) 25 (39.7) 1.56 [0.92; 2.62] 0.096
Arterial hypertension 986 76 (8.2) 10 (15.6) 1.86 [0.94; 3.66] 0.072
Alcohol intake 842 <0.001 0.027
Never 436 (55.8) 23 (37.7) Ref Ref
Past 111 (14.2) 21 (34.4) 3.26 [1.80; 5.91] <0.001 2.39 [1.22; 4.64] 0.010
Ongoing 234 (30.0) 17 (27.9) 1.21 [0.63; 2.33] 0.558 1.11 [0.53; 2.30] 0.789

Tobacco intake 800 0.199
Never 431 (58.3) 32 (52.5) Ref
Past 94 (12.7) 6 (9.8) 0.73 [0.30; 1.76] 0.483
Ongoing 214 (29.0) 23 (37.7) 1.48 [0.86; 2.56] 0.157

IV drug use 765 153 (21.7) 18 (30.0) 1.34 [0.76; 2.34] 0.307
Route of transmission 1,015
Birth in endemic country 711 (74.9) 43 (65.2) Ref
Other 238 (25.1) 23 (34.8) 1.15 [0.69; 1.93] 0.592

Place of birth 1,054 0.105
France 133 (13.5) 14 (20.0) Ref
Europe (except France) 210 (21.3) 13 (18.6) 1.65 [0.74; 3.66] 0.220
Northern Africa/Middle East 55 (5.6) 9 (12.9) 2.49 [1.05; 5.92] 0.038
Sub–Saharan Africa 522 (53.1) 32 (45.7) 0.92 [0.47; 1.78] 0.799
Asia 62 (6.3) 2 (2.9) 0.73 [0.16; 3.27] 0.682

Anti–HCV antibodies 924
Negative 658 (76.4) 44 (69.8) Ref
Positive 203 (23.6) 19 (30.2) 1.17 [0.68; 2.01] 0.563

Anti–HIV antibodies 903
Negative 675 (80.5) 51 (79.7) Ref
Positive 164 (19.5) 13 (20.3) 0.79 [0.43; 1.46] 0.461

HBV viral load (baseline) 855
Negative 413 (51.3) 30 (60.0) Ref
Positive 392 (48.7) 20 (40.0) 0.76 [0.42; 1.37] 0.365

HDV viral load (baseline) 727
Negative 79 (11.7) 8 (16.3) Ref
Positive 599 (88.3) 41 (83.7) 0.62 [0.28; 1.39] 0.248

HDV viral load (before endpoint) 954
Negative 342 (38.3) 15 (25.0) Ref
Positive 552 (61.7) 45 (75.0) 2.46 [1.35; 4.48] 0.003

HDV genotype 812 0.643
1 Non African 340 (44.9) 28 (50.9) Ref
1 African 227 (30.0) 12 (21.8) 0.67 [0.34; 1.31] 0.241
5 133 (17.6) 11 (20.0) 1.06 [0.53; 2.14] 0.866
Other 57 (7.5) 4 (7.3) 0.87 [0.30; 2.48] 0.794

(continued on next page)
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1.10 to 1.45, 1.45 to <3.2,5 and ≥3.25 are shown in 
Supporting Fig. S1.

Liver-Related Outcomes in Patients 
With HDV Viremia With Cirrhosis or 
No Cirrhosis at Baseline

The cumulative event-free survival of liver-related 
events in patients with HDV RNA positivity, accord-
ing to cirrhosis (n = 69) or no cirrhosis (n = 164) at 
baseline, is illustrated in Fig. 3. The baseline char-
acteristics of these groups are shown in Supporting 
Table S1, with the patients without cirrhosis further 
grouped into progression to cirrhosis (n  =  36) or 
no progression to cirrhosis (n  =  128) at the end of 
follow-up.

The cumulative risks for liver-related events was 
48.2%, 51.9%, and 74.3% for patients with viremia 
and cirrhosis at baseline and at 5, 10, and 15 years of 
follow-up, respectively. The corresponding figures for 
HCC in this group were 11.3%, 17.2%, and 17.2% 
at 5, 10, and 15  years of follow-up, respectively. The 

incidence rates for any liver-related events or individ-
ual events per person-year for patients with viremia 
with and without cirrhosis are shown in Table 4.

Of patients with viremia and no cirrhosis at base-
line, 96% (157/164) and 78% (128/164) remained free 
of liver-related events or liver cirrhosis, respectively, 
at the end of a follow-up of a mean 6.3  ±  5.6  years 
(range, 0.6-33). The cumulative risks for being free of 
liver-related events was 92.6%, 86.4%, and 86.4% at 
5, 10, and 15 years of follow-up, respectively, for these 
patients. The corresponding figures for being free of 
liver cirrhosis were 81.9%, 64.0%, and 51.5% at 5, 10, 
and 15 years of follow-up, respectively. Development 
of liver-related events was only seen in patients with 
established cirrhosis.

High liver stiffness values, high FIB-4 scores, and 
lack of IFN therapy were found to be significantly 
associated with progression to cirrhosis or liver- 
related events in patients with viremia without cir-
rhosis at baseline during follow-up in univariable 
analyses. None remained as a significant predictor in 
multivariable analysis (Supporting Table S2).

Seven patients among those with viremia and no 
cirrhosis at baseline (4%) developed a liver-related 
event (5 patients with decompensation, 4 patients 
with HCC, and 5 patients who underwent trans-
plantation) at a mean of 7.2 years of follow-up. Four 
patients were men (57.1%), and 3 (42.9%) had dia-
betes. Three were of Eastern Mediterranean origin, 2 
were of Asian origin, and 2 were of European origin. 
At the occurrence of the events, the mean age was 
50.1  ±  12.2  years. Three had been treated with IFN 
therapy, with no virological response.

Antiviral Treatment Types, Virological 
Responses, and Clinical Outcomes

Therapy with IFNα was administered to 108 
patients (46.4%), with a median duration of 8.7 
(IQR, 6-13.7) months. Overlapping or subsequent 
NA treatment was given to 57 of 108 (52.8%) 
patients. NA monotherapy was administered to 30 
(12.9%) patients in the majority not tolerating IFN-
based therapy. The characteristics of patients with 
HDV RNA positivity at baseline with IFNα-based 
treatment (n  =  108), NA monotherapy (n  =  30), 
or no treatment (n  =  95) are shown in Supporting 
Table S3. The follow-up time after initiation of 
therapy in the group with HDV RNA positivity was 

TABLE 2. Primary and Secondary Analyses of Risks for 
Clinical Outcomes in 337 Patients With Anti-HDV Positivity, 

According to Baseline Variables of HDV RNA Status, Cirrhosis 
Status, and Age

Predictor Hazard Ratio (95% CI) P Value

Any liver-related event (n = 43)
HDV RNA 3.83 (1.49, 9.83) 0.005
Cirrhosis 11.01 (5.69, 21.26) <0.001
Age 1.05 (1.03, 1.08) <0.001

HCC (n = 13)
HDV RNA 2.55 (0.55, 11.78) 0.23
Cirrhosis 3.16 (1.22, 11.13) 0.02
Age 1.08 (1.04, 1.13) <0.001

Hepatic decompensation (n = 37)
HDV RNA 4.26 (1.49, 12.18) 0.007
Cirrhosis 14.62 (6.83, 31.29) <0.001
Age 1.05 (1.02, 1.07) <0.001

Liver-related death/liver transplantation (n = 28)
HDV RNA 7.40 (1.74, 31.76) 0.007
Cirrhosis 13.96 (5.83, 33.42) <0.001
Age 1.07 (1.04, 1.10) <0.001

Hazard ratios were calculated by Cox regression model using the 
group with HDV RNA negativity, patients without cirrhosis as ref-
erence = 1, and age as continuous variable, respectively. Those with 
values >1.0 to <1.1 are shown with two decimal places.
Abbreviations: CI, confidence interval; HCC, hepatocellular carci-
noma; HDV, hepatitis D virus.
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Importance de la charge virale sur les complications
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FIG. 2. Time to event-free survival by HDV RNA status for (A) any liver-related event, (B) HCC, (C) decompensation, and (D) liver-
related death/liver transplantation. Abbreviations: HCC, hepatocellular carcinoma; HDV, hepatitis D virus.
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TABLE 3. Baseline Factors Associated With Development of Liver-Related Events in Univariable and Multivariable Analyses in 
233 Patients With HDV RNA Viremia at Baseline

Factor

Univariate Analysis

P Value

Multivariate Analysis

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

Male sex 1.63 (0.82, 3.23) 0.15 na na
Asian origin 4.95 (1.74, 14.09) 0.003* 6.41 (2.02, 20.31) 0.002*
Diabetes 3.63 (1.72, 7.64) 0.001* 2.20 (0.80, 6.02) 0.13
HBV DNA level > 2,000 IU/mL† 1.01 (0.05, 3.07) 0.39 na na
HDV RNA level > 6 log10 copies/mL‡ 1.90 (0.52, 6.96) 0.33 na na
Liver stiffness values§ 1.77 (0.99, 3.19) 0.05 na na
FIB-4 score 1.45 (1.31, 1.60) <0.001* 1.27 (1.12, 1.44) <0.001*
Liver cirrhosis 14.90 (6.44, 34.46) <0.001* 13.59 (3.74, 49.31) <0.001*
IFN-based treatment (yes/no) 0.83 (0.43, 1.61) 0.58 na na

*Factors with a P value < 0.05 in the univariable analyses were included in the multivariable analysis.
†Available in 223 patients.
‡Available in 163 patients.
§Available in 105 patients.
Abbreviations: CI, confidence interval; FIB-4, fibrosis 4; HDV, hepatitis D virus; HR, hazard ratio; IFN, interferon; na, not applicable.
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Facteurs associés aux évènements hépatiques si ARN positif
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FIG. 2. Time to event-free survival by HDV RNA status for (A) any liver-related event, (B) HCC, (C) decompensation, and (D) liver-
related death/liver transplantation. Abbreviations: HCC, hepatocellular carcinoma; HDV, hepatitis D virus.
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TABLE 3. Baseline Factors Associated With Development of Liver-Related Events in Univariable and Multivariable Analyses in 
233 Patients With HDV RNA Viremia at Baseline

Factor

Univariate Analysis

P Value

Multivariate Analysis

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

Male sex 1.63 (0.82, 3.23) 0.15 na na
Asian origin 4.95 (1.74, 14.09) 0.003* 6.41 (2.02, 20.31) 0.002*
Diabetes 3.63 (1.72, 7.64) 0.001* 2.20 (0.80, 6.02) 0.13
HBV DNA level > 2,000 IU/mL† 1.01 (0.05, 3.07) 0.39 na na
HDV RNA level > 6 log10 copies/mL‡ 1.90 (0.52, 6.96) 0.33 na na
Liver stiffness values§ 1.77 (0.99, 3.19) 0.05 na na
FIB-4 score 1.45 (1.31, 1.60) <0.001* 1.27 (1.12, 1.44) <0.001*
Liver cirrhosis 14.90 (6.44, 34.46) <0.001* 13.59 (3.74, 49.31) <0.001*
IFN-based treatment (yes/no) 0.83 (0.43, 1.61) 0.58 na na

*Factors with a P value < 0.05 in the univariable analyses were included in the multivariable analysis.
†Available in 223 patients.
‡Available in 163 patients.
§Available in 105 patients.
Abbreviations: CI, confidence interval; FIB-4, fibrosis 4; HDV, hepatitis D virus; HR, hazard ratio; IFN, interferon; na, not applicable.
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L’ARN du VHD est prédictif de la mortalité hépatique

Romeo R, et al. Gastroenterology 2009;136:1629–38.
Retrospective Milan cohort; n=299, mean FU 20 years.

FU, follow up; HCC, hepatocellular carcinoma; HDV, hepatitis D virus; RNA, ribonucleic acid.

Persistent HDV replication predicts liver disease progression

Cirrhosis development
(n=113 non-cirrhotics)

Clinical decompensation
(n=186 cirrhotics)

HCC development
(n=186 cirrhotics)



En résumé…

üLes facteurs de mauvais pronostic sont
• Age
• Cirrhose
• Charge virale du VHD

üConséquences
• Il faut traiter
• Et traiter avant le stade de cirrhose



Hépatite C



Devenir des patients après SVR

Hepather
N=9895

Non traités 2551
Suivi médian 33 mois

Décès 218
Carrat F et al. Lancet 2019; 393:1453-1464

Articles
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Paris, France (Prof N Ganne); 
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Gastroenterology, 
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Université de Limoges, 

Limoges, France 
(Prof V Loustaud-Ratti MD); 
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CHU Trousseau, Tours, France 
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Received direct-acting antivirals 
(exposed)

Did not receive direct-acting 
antivirals (not exposed)

Exposed vs not exposed

n per 
person-years

Incidence per 
100 person-years 
(95% CI)

n per 
person-years

Incidence per 
100 person-years 
(95% CI)

Univariable HR 
(95% CI)

Multivariable 
adjusted HR 
(95% CI)

All patients (n=9895)

All-cause mortality 129/13 626 0·95 (0·79–1·12) 89/12 709 0·70 (0·56–0·86) 1·14 (0·85–1·52) 0·48 (0·33–0·70)

Liver-related 48/13 626 0·35 (0·26–0·47) 25/12 709 0·20 (0·13–0·29) 1·46 (0·89–2·39) 0·39 (0·21–0·71)

Non-liver-related 61/13 626 0·45 (0·34–0·58) 53/12 709 0·42 (0·31–0·55) 0·92 (0·62–1·37) 0·60 (0·36–1·00)

Hepatocellular carcinoma 187/13 375 1·40 (1·20–1·61) 71/12 660 0·56 (0·44–0·71) 2·77 (2·07–3·71) 0·66 (0·46–0·93)

Decompensated cirrhosis 74/13 520 0·55 (0·43–0·69) 32/12 698 0·25 (0·17–0·36) 3·83 (2·29–6·42) 1·14 (0·57–2·27)

Patients with cirrhosis (n=3045)

All-cause mortality 94/6320 1·49 (1·20–1·82) 41/1578 2·60 (1·86–3·52) 0·35 (0·23–0·53) 0·34 (0·22–0·55)

Liver-related 42/6320 0·66 (0·48–0·90) 19/1578 1·20 (0·72–1·88) 0·32 (0·17–0·59) 0·28 (0·15–0·54)

Non-liver-related 36/6320 0·57 (0·40–0·79) 15/1578 0·95 (0·53–1·57) 0·36 (0·18–0·71) 0·40 (0·19–0·83)

Hepatocellular carcinoma 166/6104 2·72 (2·32–3·17) 57/1539 3·70 (2·80–4·80) 0·63 (0·44–0·90) 0·57 (0·40–0·81)

Decompensated cirrhosis 67/6223 1·08 (0·83–1·37) 28/1567 1·79 (1·19–2·58) 0·67 (0·40–1·11) 0·95 (0·48–1·89)

Patients without cirrhosis (n=5978) or with an unknown fibrosis score (n=872)

All-cause mortality 35/7307 0·48 (0·33–0·67) 48/11 131 0·43 (0·32–0·57) 0·94 (0·58–1·50) 0·74 (0·43–1·28)

Liver-related 6/7307 0·08 (0·03–0·18) 6/11 131 0·05 (0·02–0·12) 1·33 (0·46–3·84) ND

Non-liver-related 25/7307 0·34 (0·22–0·51) 38/11 131 0·34 (0·24–0·47) 0·89 (0·51–1·56) 0·75 (0·42–1·35)

Hepatocellular carcinoma 21/7271 0·29 (0·18–0·44) 14/11 120 0·13 (0·07–0·21) 2·49 (1·18–5·27) 1·02 (0·40–2·61)

Decompensated cirrhosis 7/7297 0·10 (0·04–0·20) 4/11 131 0·04 (0·01–0·09) 3·59 (0·66–19·5) ND

HR=hazard ratio. ND=not done because of insufficient number of events.

Table 2: Incidence of and risk for death, hepatocellular carcinoma, and decompensated cirrhosis, according to exposure to direct-acting antiviral treatment  
during follow-up

Figure 2: Global survival, survival free from hepatocellular carcinoma, and survival free from decompensated cirrhosis, according to exposure to direct-acting antivirals in all patients analysed
Upper panel shows unadjusted survival curves. Lower panel show multivariable-adjusted survival curves estimated with a time-dependent Cox proportional hazards model. HR=hazard ratio.
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Le risque de CHC persiste après RVS

Nahon P, Hepatology 2016
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Le risque de CHC persiste à long terme chez les patients 
cirrhotiques guéris

Wedemeyer H, et al. ILC 2021; PO-52

German Hepatitis C-Registry (DHC-R)
2,712/10,448 patients suivis

≥3 ans après la fin du traitement
Incidence annuelle de CHC 0,6%

KM curve analysis of liver-related endpoint-free 
survival of patients achieving SVR

Risque annuel de CHC 
chez les patients 
cirrhotiques
Années 1−2: 1.2%
Années 3−7: 0.8%



Vers un suivi personnalisé?

Audureau E et al. J Hepatol 2020;73:1434-45

Personalized surveillance for hepatocellular carcinoma
in cirrhosis – using machine learning adapted to HCV

status

Graphical abstract
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Identifying HCC risk as a function of HCV eradication in compensated cirrhosis: 
Machine learning approaches (decision tree analysis)

High predicted risk Moderate predicted risk Lowpredicted risk

Highlights
! HCC surveillance programs must be refined and personalized

according to liver cancer incidence.

! Machine learning algorithms can individually assess HCC risk by
revealing complex interactions between cancer predictors.

! Their application in patients with HCV-related cirrhosis enabled
the identification of novel HCC risk classes.

! This stratification differs according to SVR status.

! These approaches could enable personalized and cost-effective
HCC surveillance programs for HCV-related cirrhosis.

Authors

Etienne Audureau, Fabrice Carrat,
Richard Layese, ., Angela Sutton,
Stanislas Pol, Pierre Nahon

Correspondence
pierre.nahon@aphp.fr (P. Nahon).

Lay summary
Patients with HCV-related cirrhosis
must be included in liver cancer sur-
veillance programs, which rely on
ultrasound examination every 6
months. Hepatocellular carcinoma
(HCC) screening is hampered by sen-
sitivity issues, leading to late cancer
diagnoses in a substantial number of
patients. Refining surveillance perio-
dicity and modality using more
sophisticated imaging techniques
such as MRI may only be cost-
effective in patients with the highest
HCC incidence. Herein, we demon-
strate how machine learning algo-
rithms (i.e. data-driven mathematical
models to make predictions or deci-
sions), can refine individualized risk
prediction.

Research Article
Hepatic and Biliary Cancer

https://doi.org/10.1016/j.jhep.2020.05.052
© 2020 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. J. Hepatol. 2020, 73, 1434–1445

CirVir
N=836

Suivi médian 63 mois
CHC 19%
RVS 52%



L’élasticité hépatique après SVR prédictive de CHC?

Pons M et al. J Hepatol 2020; 72: 472–480

Non-invasive prediction of liver-related events in
patients with HCV-associated compensated advanced

chronic liver disease after oral antivirals

Graphical abstract Authors

HCV
oral antiviral

therapy

Follow-up non-invasive tests

Transient 
elastography

Albumin blood
test

≥20 kPa or
10-20 kPa + albumin <4.4 g/dl

Transient 
elastography

Albumin blood
test

<10 kPa or
10-20 kPa + albumin ≥4.4 g/dl

HCC

≥1.9/100 patient-years

HCC

<1/100 patient-years

HCC incidence rates

SVR

Highlights
! Liver stiffness improves after antiviral therapy in most

patients.

! Hepatocellular carcinoma can still occur after antiviral
therapy in patients with cACLD.

! Non-invasive tests at follow-up can stratify the risk of
hepatocellular carcinoma.

! Portal hypertension-related decompensation is rare after
treatment in patients with cACLD.

Mònica Pons, Sergio Rodríguez-Tajes, Juan
Ignacio Esteban, ..., Xavier Forns, Beatriz
Mínguez, Joan Genescà

Correspondence
bminguez@vhebron.net (B. Mínguez)
jgenesca@vhebron.net (J. Genescà)

Lay summary
New oral antivirals can cure chronic hep-
atitis C infection, however patients with
advanced chronic liver disease are still at
risk of presenting with liver-related com-
plications. The most frequent complica-
tion after oral antiviral therapy in
asymptomatic patients with advanced
chronic liver disease was liver cancer.
The use of simple parameters such liver
stiffness and albumin levels after treat-
ment can help to identify patients at
higher or lower risk of liver cancer.

http://dx.doi.org/10.1016/j.jhep.2019.10.005
! 2019 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. J. Hepatol. 2020, 72, 472–480

Research Article
Cirrhosis and Liver Failure

JOURNAL 
OF HEPATOLOGY

N=572
LSM > 10 kPa avant 

traitement
Suivi médian 3 ans

CHC 25



Dépistage du CHC après SVR

Treatment dose reductions
No dose adjustments are required or recommended for any of
the above-recommended DAA combination regimens. Treatment
must be stopped in case of severe adverse events or in case of a
hepatitis flare (ALT levels above 10 times the upper limit of
normal, if not already present at the time of starting treatment).

If significant anaemia occurs (haemoglobin <10 g/dl) in pa-
tients with decompensated (Child-Pugh B or C) cirrhosis
receiving ribavirin, the dose of ribavirin should be adjusted
downward by 200 mg in decrements. A more rapid reduction of
dose may be required for patients with rapidly declining hae-
moglobin, particularly if their baseline haemoglobin was low.
Ribavirin administration should be stopped if the haemoglobin
level falls below 8.5 g/dl.368–376

Post-treatment follow-up of patients who achieve an
SVR
In patients without cirrhosis who achieve an SVR, the HCV
infection can be considered as definitively cured. Patients with
pre-existing cofactors for liver disease (notably, history of
excessive alcohol drinking, obesity and/or type 2 diabetes)
should be carefully and periodically subjected to a thorough
clinical assessment, as needed.

Patients with advanced fibrosis (METAVIR score F3) and pa-
tients with cirrhosis (F4) who achieve an SVR should remain
under surveillance for HCC every 6 months by ultrasound, and
for oesophageal varices by endoscopy if varices were present at
pre-treatment endoscopy (though first variceal bleed is seldom
observed after SVR unless additional causes for ongoing liver
damage are present and persist). In patients without varices at
baseline, annual monitoring of platelet counts and transient
elastography assessment allows for individualised monitoring
with endoscopy. If platelet counts remain above 150,000 and
elastography values <20 kPa, there is no need to perform
endoscopy.377 The presence of cofactors for liver disease, such as
a history of alcohol drinking or a metabolic syndrome associated
with obesity and/or type 2 diabetes, may make additional as-
sessments necessary. Long-term post-SVR follow-up studies
showed that the risk of developing HCC remains in patients with
cirrhosis who eliminate HCV, although it is significantly reduced
compared to untreated patients or patients who did not achieve
an SVR.6,9,10,12–17,250,378 Thus, the duration of HCC surveillance in
patients with advanced fibrosis or cirrhosis who achieve an SVR
is indefinite.

Reported rates of reinfection following successful HCV treat-
ment among patients at high risk, such as PWIDs or men who
have sex with men with high-risk behaviour, are of the order of
1–8% per year.303,379–388 The ease of pangenotypic DAA-based
therapy may increase the likelihood of reinfection, as recently
suggested.389 To maximize the benefit of therapy, the risks of
reinfection should be emphasised to patients at risk, and
behavioural modifications should be positively reinforced. Pa-
tients at-risk should be monitored for reinfection and treatment
should be offered without stigma or delay to those patients who
are reinfected.

Follow-up of untreated patients and of patients with
definitive treatment failure
Untreated patients with chronic hepatitis C and those who failed
to respond to several courses of appropriate treatment (incurable
patients) should be regularly followed. The reason(s) for non-
treatment and treatment failure should be clearly documented.
Untreated patients should be assessed every 1 to 2 years with a
non-invasive method.95 Patients with advanced fibrosis (META-
VIR score F3) and cirrhosis (METAVIR score F4) should undergo
specific ultrasound surveillance every 6 months.

Recommendations

! Treatment should be stopped in case of severe adverse
events or in case of ALT flare >10 times the upper limit of
normal values (B1).

! In patients with decompensated (Child-Pugh B or C)
cirrhosis who need ribavirin, the dose of ribavirin should
be adjusted downward by 200 mg in decrements if the
haemoglobin level drops below 10 g/dl (A1).

! In patients with decompensated (Child-Pugh B or C)
cirrhosis who need ribavirin, ribavirin administration
should be stopped if the haemoglobin level drops below
8.5 g/dl (A1).

Recommendations

! Patients with no to moderate fibrosis (METAVIR score F0–
F2) with SVR and no ongoing risk behaviour should be
discharged, provided that they have no other comorbid-
ities (A1).

! Patients with advanced fibrosis (F3) or cirrhosis (F4) with
SVR should undergo surveillance for HCC every 6 months
by means of ultrasound, because the risk of de novo or
incident HCC is reduced but not abolished by SVR (A1).

! In patients with cirrhosis, surveillance for oesophageal
varices by endoscopy should be performed if varices were
present at pre-treatment endoscopy, or if the platelet
count falls below 150,000 and elastography increases to
more than 20 kPa (A1).

! The risk of reinfection should be explained to positively
modify risk behaviour in at-risk populations (B1).

! Following SVR, monitoring for HCV reinfection through
bi-annual or, at least, annual HCV RNA assessments
should be undertaken in PWIDs or men who have sex
with men with ongoing risk behaviour (A1).

! Retreatment should be offered without stigma or delay to
those patients who are reinfected (A1).

Recommendations

! Untreated patients with chronic hepatitis C and those
who definitively failed several prior treatment courses
(incurable patients) should be regularly followed (A1).

! Non-invasive methods for staging fibrosis are best suited
to follow-up assessment at intervals of 1 to 2 years (A1).

! HCC surveillance every 6 months must be continued
indefinitely in patients with advanced fibrosis (F3) and
cirrhosis (F4) (A1).

38 Journal of Hepatology 2020 vol. - j 1–49

Clinical Practice Guidelines



Comment surveiller un patient guéri de l’infection par le VHC? 



Conclusion



Conclusion

ü Les hépatites chroniques virales exposent au risque de fibrose, de cirrhose, de carcinome 

hépatocellulaire et de décès

ü Le traitement des hépatites virales diminue ce risque et améliore le pronostic

ü Le risque de CHC persiste même après guérison ou prise en charge thérapeutique

ü Le dépistage du CHC par échographie abdominale semestrielle est une priorité absolue chez les 

patients infectés par le VHB, le VHC et le VHD.


