
Research article
Clinical and virological features of chronic hepatitis B in
the French national surveillance program, 2008–2012: A
cross-sectional study
Authors
Stéphane Chevaliez, Françoise Roudot-Thoraval, Cécile Brouard, Emmanuel Gordien, Fabien Zoulim,
Ségolène Brichler, Véronique Brodard, Corinne Pioche, Jean-Michel Pawlotsky, Vincent Leroy

Correspondence

stephane.chevaliez@aphp.fr (S. Chevaliez).

Graphical abstract

Hepatitis B virus infection in France

Chronic HepB network cohort
2008 to 2012

HBeAg-negative

HBV DNA >2,000 IU/ml

ALT >40 U/L

Severe liver disease (≥F2)

HDV co-infection

90% (= 496)

48.5% (n = 251)

37.8% (n = 194)

29.0% (n = 121)

6.0% (n = 33)

Referred patient population in
reference centres 

2008 to 2012

HBsAg+ for >6
months

N = 5,668

Patients agreed
to participate

n = 4,854

Patients included
n = 607

Patients meet the
eligibility criteria

n = 552

Rx-experienced
patients
n = 55

Chronic HepB network HBV
monoinfected cohort

2008 to 2012

*According to the 2017 EASL Clinical Practice Guidelines

Eligibility for antiviral treatment*
29.1% (= 151)

Classification of HBV
chronic infection

(no HIV, HCV, HDV) n = 476

2.7% (= 13)
HBeAg-positive chronic hepatitis

6.1% (= 29)

HBeAg-negative chronic infection

61.1% (= 291)

HBeAg-negative chronic hepatitis

26.5% (= 126)

HBeAg-positive chronic infection

Highlights Lay summary

� In French adults with chronic hepatitis B infection,

the most prevalent genotypes were D, E, and A.

� Patients were predominantly HBeAg-negative
(90.0%).

� The seroprevalence of delta hepatitis was 6%.

� HBsAg quantification is not useful in identifying
patients with HBeAg-negative chronic hepatitis B.

� A total of 29.1% of patients were eligible for anti-
viral treatment.
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Among French adults chronically infected with HBV
referred for the first time to hepatology reference
centres, about one-third had a significant liver disease.
Approximately one-third of individuals met criteria
for initiation of antiviral treatment based on entecavir
or tenofovir or, occasionally, pegylated interferon
alpha.
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Background & Aims: Among people living with HBV, only a subset of individuals with chronic hepatitis is in need of
treatment, and this proportion varies according to the population, region, and setting. No estimates of the proportion of
people who are infected with HBV and meet the treatment eligibility criteria in France are available.
Methods: 552 treatment-naïve individuals with chronic HBV infection referred for the first time to a hepatology reference
centre between 2008 and 2012 were prospectively included. Demographic, clinical, and laboratory data were analysed.
Results: In total, 61.1% of patients were males, with a median age of 37.5 years. Moreover, 64% were born in an intermediate-
or high-HBV endemicity country, and 90% were HBeAg-negative. At referral, median HBV DNA and HBsAg levels were 3.3 and
3.6 log IU/ml, respectively; 37.8% of patients had alanine aminotransferase >40 U/L, and 29.0% had moderate or severe fibrosis
(>−F2), including 9.4% with cirrhosis. The most prevalent genotypes were D (34.7%), E (27.4%), and A (25.7%). Coinfections were
rare: 2.4% were HIV-positive, 4.0% were HCV-positive, and 6.0% were HDV-positive. According to the 2017 EASL Clinical
Practice Guidelines, using a single time point analysis, 2.7% of patients were classified as HBeAg-positive chronic infection,
6.1% as HBeAg-positive chronic hepatitis B, 26.5% as HBeAg-negative chronic hepatitis B, and 61.1% as HBeAg-negative chronic
infection, whereas 3.6% patients could not be classified. The performance of HBsAg level quantification to identify individuals
with HBeAg-negative chronic hepatitis B was poor. A total of 29.1% met the criteria for initiation of antiviral treatment,
whereas 66.5% remained under routine clinical surveillance. Most eligible patients initiated recommended first-line therapies,
including tenofovir (45.3%), entecavir (36.8%), or pegylated interferon alpha (11.6%).
Conclusions: Of all cases, 9.4% had cirrhosis at presentation and 29.1% met the 2017 EASL Clinical Practice Guidelines
treatment criteria. HBsAg levels failed to accurately identify individuals with HBeAg-negative chronic infection.
Lay summary: Among French adults chronically infected with HBV referred for the first time to hepatology reference centres,
about one-third had a significant liver disease. Approximately one-third of individuals met criteria for initiation of antiviral
treatment based on entecavir or tenofovir or, occasionally, pegylated interferon alpha.
© 2022 The Author(s). Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Chronic HBV infection is a global public health concern, with an
estimated 296 million people infected worldwide.1 Chronic
hepatitis B may lead to decompensation of cirrhosis and/or he-
patocellular carcinoma (HCC), which both carry significant
morbidity and mortality, with an estimated annual death rate of
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820,000.2 Currently, HBV is the number 1 cause for HCC
worldwide, accountable for an estimated >50% of all primary
liver cancers.3 The incidence rate of liver cancer caused by viral
hepatitis is, however, heterogeneous across the world, with the
highest incidence observed in Eastern Asia (mainly China) and
Western sub-Saharan Africa, where HBV is highly endemic.4

Only a small proportion of the people living with chronic HBV
infection has been diagnosed and treated.5 In 2016, The World
Health Organization (WHO) estimated that 27 million (10.5%) of
HBsAg-positive carriers had been diagnosed and, among them,
4.5 million (16.7%) were receiving antiviral treatment.6

In most cases, hepatitis B therapy is based on lifelong
administration of a nucleoside or a nucleotide analogue with a
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Fig. 1. Patient disposition.
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high barrier to resistance (i.e. entecavir or tenofovir, respec-
tively). This treatment maintains undetectable HBV DNA levels
in the long term and substantially improves the prognosis of
HBV-related liver disease, while decreasing the incidence of
their complications, including HCC.7–9 Another option is pegy-
lated interferon alpha-2a administered for 48 weeks.10,11 Inter-
national liver societies have published clinical practice
guidelines for the treatment of chronic hepatitis B.2,10–12

Generally, treatment is recommended in individuals with mod-
erate or severe liver inflammation and/or fibrosis and ongoing
viral replication.

In its 2017 Clinical Practice Guidelines, EASL indicates that
only a subset of people with chronic HBV infection is eligible for
treatment, and this subset varies according to the population,
region, and setting. However, no estimates of the proportion of
people who are infected with HBV and meet these treatment
eligibility criteria in France are available.

This cross-sectional study aimed to characterise chronic HBV
infection among treatment-naïve patients referred for the first
time to reference centres in France and examine their eligibility
to antiviral treatment according to the criteria from the 2017
EASL Clinical Practice Guidelines.
Patients and methods
Study design and participants
The French national public health agency conducted a cohort
study that included all individuals with a diagnosis of chronic HBV
carriage (defined as the presence of hepatitis B surface antigen
[HBsAg] for more than 6 months) referred for the first time to 1 of
the French reference hepatology centres. Among 5,668 consecu-
tive individuals aged >−18 years with chronic HBV carriage referred
to 1 of the 33 French reference centres between 2008 and 2012, a
total of 4,854 agreed to participate and underwent further evalu-
ation, including clinical review and blood tests (https://www.
santepubliquefrance.fr/maladies-et-traumatismes/hepatites-
virales/hepatites-b-et-d/articles/donnees-epidemiologiques-2
008-2012). During the medical visits (at referral and 6 months
later), standardised reporting forms were filled in, and the infor-
mation was entered into a web-based electronic data collection
system. Demographical (sex, age, country of birth, height and
weight, excessive alcohol intake, and history of drug use),
biochemical (alanine aminotransferase [ALT] activity), virological
(HCV and HIV status), histological (severity of liver disease), and
treatment (previously exposed to antiviral drugs or not) datawere
collected. The first consecutive 552 treatment-naïve patients
included were selected for the present study. As shown in Fig. 1,
out of 607 patients, 552 finally met the inclusion criteria. The
principal reason for non-inclusion was the existence of a prior
antiviral treatment against HBV infection.

The study was conducted in accordance with the Declaration
of Helsinki and followed the principles of Good Clinical Practice.
It was approved by the appropriate ethics committee (Comité
Consultatif sur le traitement de l’information en matière de
recherche dans le domaine de la santé, CCTIRS; No. 2015-
A01252-47). All patients gave written informed consent.

Assessment of liver fibrosis
The fibrosis stage was assessed by means of liver biopsy, and/or
transient elastography (FibroScan®, EchosensTM, Paris, France),
and/or FibroTest® (BioPredictive, Paris, France) in 169, 347, and193
patients, respectively. Cirrhosis was defined as METAVIR score F4
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on liver biopsy, FibroScan score >−11.7 kPa or FibroTest score
>−0.85.

13–16

Laboratory measurements
HBV DNA levels were measured by means of a real-time PCR
assay (COBAS AmpliPrep/COBAS TaqMan [CAP/CTM] version 2,
Roche Molecular Systems, Pleasanton, CA, USA), according to the
manufacturer’s instructions. The dynamic range of quantification
is 20 to 1.7 × 108 IU/ml (1.3–8.2 log IU/ml). The lower limit of
detection (LLoD) is 20 IU/ml. HBsAg levels were quantified by
means of the Architect® HBsAg assay on an Architect automated
device (Abbott Diagnostics, Chicago, IL, USA), according to the
manufacturer’s instructions. The dynamic range of quantification
is 0.05 to 250.0 IU/ml (-1.3 to 2.4 log IU/ml). The hepatitis B e
(HBe) status was determined by means of a commercial enzyme
immunoassay (EIA; VIDASTM HBe/Anti-HBe, Biomérieux, Marcy-
l’Etoile, France). The HBV genotype was determined by means of
sequencing followed by phylogenetic analysis of a portion of the
overlapping genes encoding HBsAg and the B and C subdomains
of the HBV reverse transcriptase, as previously described.17

HDV antibodies were sought with an EIA (ETI-AB-DELTAK-2,
Bio-Rad Laboratories, Hercules, CA, USA). Serum and plasma HDV
RNA levels were measured by means of a homebrew consensus
quantitative real-time PCR assay, as previously described.18,19 The
dynamic rangeof quantification is 103 to 109 copies/ml (3.0–9.0 log
copies/ml), with an LLoD of 100 copies/ml (2.0 log copies/ml). The
HDV genotype was determined by means of sequencing followed
by phylogenetic analysis of an amplicon of a portion of the so-
called R0 region of the viral genome (positions 920 to 1,289), as
previously described.20,21
Statistical analysis
Results are presented as numbers and percentages for categor-
ical data and median with IQR for continuous variables. Com-
parisons used Fisher’s exact test or the Mann–Whitney U test for
categorical or continuous variables, respectively. The Kruskall–
Wallis test was used when categorical variables had more than
2 classes, and the correction of Bonferroni was used for multiple
comparisons. Area under the receiver operating characteristic
2vol. 4 j 100593
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Table 1. Baseline characteristics of the study population (N = 552).

Characteristics

Age, years (median [IQR])
(range)

37.5 [29–50] (18–83)

Sex, male [n (%)] 337 (61.1)
(ROC) curve (AUROC) was assessed to determine the capacity of
HBsAg level to identify chronic infection or chronic hepatitis.
Statistical analysis was performed using Stata® 10.0 (StataCorp
LP, College Station, TX, USA). Values of p <0.05 were considered
statistically significant.
BMI (kg/m2), (median [IQR])
(range)*

24 [22–27] (15–49)

History of alcohol abuse
[n (%)]†

30 (5.4)

History of intravenous
drug use [n (%)]‡

10 (2.3)

Country of birth [n (%)]§

France 120 (22.1)
Europe, excluding France 59 (10.9)
North Africa 38 (7.0)
Middle East 24 (4.4)
Asia 56 (10.3)
West Indies 34 (6.3)
Pacific 1 (0.2)
Sub-Saharan Africa 210 (38.7)

Coinfections [n (%)]
HIV{ 13 (2.4)
HCV** 22 (4.0)
HDV 33 (6.0)

HBeAg-negative [n (%)] 496 (90.0)
Detectable HBV DNA [n (%)] 520 (94.2)

HBV DNA level (log IU/ml),
(median [IQR]) (range)

3.3 [2.4–4.4] (1.0–9.1)

HBV DNA >2,000 IU/ml [n (%)] 251 (48.5)
HBsAg level (log IU/ml),
median [IQR]) (range)

3.6 [3.0–4.1] (-0.8 to 5.4)

HBV genotype [n (%)]††

A 109 (25.7)
B 22 (5.2)
C 27 (6.4)
D 147 (34.7)
E 116 (27.4)
F 1 (0.25)
G 2 (0.50)

Fibrosis stage distribution
[n (%)]‡‡

F0–F1 296 (71.0)
F2 56 (13.4)
F3 26 (6.2)
F4 39 (9.4)

ALT level (U/L) (median [IQR])
(range)§§

33 [22–52] (5–4,043)

ALT >40 U/L [n (%)] 194 (37.8)
Treatment eligibility [n (%)]{{ 151 (29.1)

* BMI is missing in 159 patients.
† History of alcohol abuse is missing in 71 patients.
‡ History of intravenous drug use is missing in 109 patients.
§ Country of birth is missing in 10 patients.
{ HIV status is missing in 20 patients.
** HCV status is missing in 7 patients.
†† HBV genotype was not determined in 129 patients owing to HBV DNA level <2.5
log IU/ml or undetectable HBV DNA.
‡‡ Fibrosis stage is missing in 135 patients.
§§ ALT level is missing in 39 patients.
{{ According to the 2017 EASL Clinical Practice Guidelines,10 only HBV-monoinfected
patients were considered. Inconclusive findings in 23 patients.
Results
Characteristics of the study population at referral
Table 1 summarises the characteristics of the 552 treatment-
naïve individuals with chronic HBsAg carriage included. Patients
were predominantly males (61.1%). The median age at referral
was 37 years (range 18–83 years). No significant age difference
was found between males and females (38 [30–52] vs. 37
[28–49] years, respectively; p = 0.234). A total of 63.9% of pa-
tients were born in an intermediate- (n = 115; 20.8%) or high-
(n = 238; 43.1%) endemicity country. Indeed, more than a third of
patients were born in sub-Saharan Africa (n = 210; 38.7%), fol-
lowed by one-third in Europe (n = 180; 32.5%), including 22.1% in
France, and a minority in Asia, North Africa, the West Indies, the
Middle East, and Pacific regions (Table 1). Patients born in sub-
Saharan Africa were significantly younger at referral (31.0
[26–39] years) when compared with those originating from all
other regions (45.0 [38–50] years; p <0.001). Among the 552
patients, 496 (90.0%) were HBeAg-negative. HBeAg-negative
patients were significantly older (38 [29–51] vs. 28 [23–38]
years; p <0.001) and had significantly lower HBV DNA levels (3.1
[2.4–4.1] vs. 7.5 [5.6–8.0] log IU/ml; p <0.001) and HBsAg levels
(3.6 [3.0–4.0] vs. 4.2 [3.7–4.6] log IU/ml; p <0.001) than HBeAg-
positive patients.

When detectable, the median HBV DNA level was 3.3
[2.4–4.4] log IU/ml (range 1.0–9.1 log IU/ml); 32 patients had
undetectable HBV DNA, whereas 268 (48.5%) patients had an
HBV DNA level >2,000 IU/ml. At referral, the median HBsAg level
was 3.6 [3.0–4.1] log IU/ml (range -0.8–5.4 log IU/ml). The me-
dian ALT level was 33 [22–53] U/L. ALT levels were significantly
higher in males (median 40 U/L) than in females (median 24 U/L;
p <0.001). A total of 194 patients (37.8%) had ALT levels above 40
U/L. At referral, 121 patients (29.0%) had fibrosis >−F2, including
39 (9.4%) patients who had cirrhosis (Table 1). The proportion of
individuals with ALT >40 U/L and fibrosis >−F2 was significantly
higher in HBeAg-positive than in HBeAg-negative patients (62.5
vs. 34.3%, p <0.001, and 42.9 vs. 26.5%, p = 0.003, respectively).

Hepatitis B genotype determination was performed in all in-
dividuals with HBV DNA >2.5 log IU/ml. The most prevalent ge-
notypes were D (34.7%), E (27.4%), and A (25.7%). A higher HBV
DNA level was observed in genotype C-infected patients than in
patients infected with genotypes A, D, or E (5.2 [2.9–7.5] log IU/
ml vs. 3.4 [2.7–4.5] log IU/ml, p = 0.015; 3.4 [2.7–4.5] log IU/ml,
p = 0.018; and 3.6 [2.7–5.0] log IU/ml, p = 0.022, respectively). A
lower HBsAg level was found in genotype B-infected patients
than in those infected with genotypes A, C, D, or E (2.7 [1.9–3.3]
log IU/ml vs. 3.8 [3.3–4.2] log IU/ml, p <0.001; 3.7 [3.2–4.2] log
IU/ml, p <0.0001, 3.4 [2.9–3.8] log IU/ml, p = 0.0003; and 3.9
[3.5–4.2] log IU/ml, p <0.001, respectively), whereas a higher
HBsAg level was observed in genotype A- and E-infected patients
than in those infected with genotype D (3.8 [3.3–4.2] log IU/ml
and 3.9 [3.5–4.2] log IU/ml vs. 3.4 [2.9–3.8] log IU/ml; p = 0.0049
and p <0.0001, respectively) (Fig. 2A). HBeAg positivity was more
frequent in patients infected with genotype C (37.0%) than in
those with genotype E (16.2%), genotype D (9.5%), genotype A
(7.3%), or genotype B (4.5%) (p = 0.001).
JHEP Reports 2022
Coinfections were rare: 13 patients (2.4%) were HIV antibody-
positive, 22 (4.0%) were HCV antibody-positive with HCV RNA
detectable in 9 (42.9%) patients, and 33 (6.0%) were HDV anti-
body-positive. The proportion of patients coinfected with HCV
was significantly higher in HBeAg-negative patients and in pa-
tients seropositive for HDV than in HBeAg-positive patients (4.1
and 18.8% vs. 0%, p = 0.002). Ten individuals with HIV, HCV, and/or
HDV coinfection had cirrhosis, representing a substantial pro-
portion of the 39 patients diagnosed with cirrhosis in this cohort.
3vol. 4 j 100593
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Prevalence of HDV infection
Among 552 HBsAg-positive patients, 33 (6.0%) had HDV anti-
bodies. Most of these patients were males (78.8%), and their
median age was 43 [32–52] years. HDV-infected patients were
older than individuals without HDV antibodies (43 vs. 37 [29–50]
years, p <0.001) (Table S2). Nine patients (27.3%) were born in
high-HDV endemicity countries.22 HDV replication was assessed
in 16 of the 33 patients, and 10 of them (62.5%) had detectable
HDV RNA, with a median HDV RNA level of 6.4 [4.4–6.9] log
copies/ml (range 3.8–7.3 log copies/ml).
JHEP Reports 2022
HDV genotypes were determined only in HDV RNA-positive
patients. HDV-1 was predominant (n = 7), followed by genotypes
almost exclusively found in sub-Saharan Africa, including HDV-5
(n = 2) and HDV-8 (n = 1). The proportion of individuals with
detectable HBV replication was lower in individuals with than in
thosewithoutHDV infection (60.6% vs.87.9%, p <0.001). At referral,
themedianHBVDNAandHBsAg levelswere2.7 [1.8–4.0] log IU/ml
and 3.3 [1.2–3.9] log IU/ml, respectively, significantly lower than
those in HDV-negative individuals (3.3 [2.5–4.5] log IU/ml, p =
0.004, and 3.6 [3.0–4.1] log IU/ml, p = 0.034, respectively). The ALT
level was significantly higher in HDV-positive than in HDV-
negative HBV-infected patients (49.5 vs. 32.0 U/L, p = 0.027).
Seventeen (56.7%) patients had ALT above 40 U/L, vs. 173 (34.5%)
patients in the HDV-negative group (p <0.001). Thirteen of the 24
patients (54.2%) whose fibrosis score was measured had signifi-
cant or severe fibrosis, whereas 5 patients (20.8%) had cirrhosis.
This proportion was significantly higher than that observed in
HDV-negative patients (8.8%, p = 0.003).
HBV parameters and phase of chronic infection
The 76 out of 552 individuals with viral coinfection or unknown
coinfection status were excluded from subsequent analysis. Us-
ing a single time point analysis in the remaining 476 patients and
the classification from the 2017 EASL Clinical Practice Guide-
lines,10 13 (2.7%) patients were classified as HBeAg-positive
chronic HBV infection (immune tolerant), 29 (6.1%) as HBeAg-
positive chronic hepatitis B, 126 (26.5%) as HBeAg-negative
chronic hepatitis B, and 291 (61.1%) as HBeAg-negative chronic
HBV infection (inactive carrier). Finally, 17 (3.6%) patients could
not be classified because of missing ALT values, HBV DNA, and/or
discrepant assessment of fibrosis score. The HBsAg levels were
slightly higher in individuals with HBeAg-negative chronic
hepatitis B than in those with HBeAg-negative chronic infection
4vol. 4 j 100593
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(3.7 [3.3–4.1] vs. 3.5 [2.9–4.0] log IU/ml; p <0.001) (Fig. 2B). The
performance of HBsAg level measurement for identifying in-
dividuals with HBeAg-negative chronic hepatitis B was poor,
with an AUROC at 0.591 (0.538–0.644) (Fig. 3). Based on ROC
curve analysis, the optimal cut-off was established at 3.5 log IU/
ml and was associated with a sensitivity of 65.9% (95% CI
57.2–73.9%) and a specificity of 50.0% (95% CI 44.5–55.5%). In
addition, HBsAg levels correlated with HBV DNA levels, regard-
less of the HBeAg status (r = 0.31; p <0.001) (Fig. 4A). This cor-
relation was stronger in HBeAg-positive than in HBeAg-negative
patients (r = 0.53 vs. r = 0.19; p <0.001, respectively) (Fig. 4B and
C).

Hepatitis B treatment eligibility
Using the 2017 EASL Clinical Practice Guidelines criteria for
treatment initiation eligibility (age >30 years, HBeAg status, HBV
DNA >2,000 or >20,000 IU/ml, ALT >1–2 × upper limit of normal
(ULN), and/or significant fibrosis and/or necroinflammation;
Table S1), 151 (29.1%) patients were found eligible. Twenty-three
(4.4%) patients could not be classified because of inconclusive
ALT level or liver fibrosis and necroinflammation evaluations.
The remaining 345 (66.5%) patients, who did not meet treatment
eligibility criteria, remained under routine clinical surveillance.
Among patients eligible to treatment, 95 (62.9%) initiated ther-
apy with pegylated interferon (11/95 [11.6%]), entecavir (35/95
[36.8%]), tenofovir (43/95 [45.3%]), or adefovir (3/95 [3.2%]).
Three patients (2.8%) were included in clinical trials.

Among the patients meeting treatment initiation criteria, 133
(88.1%) and 121 (80.1%) had HBV DNA levels above 2,000 and
20,000 IU/ml, respectively. Eighteen (11.9%) patients hadHBVDNA
levels below 2,000 IU/ml, but most of them has severe liver dis-
ease. Finally, 104 (68.9%) patients had ALT levels above the ULN.
Discussion
In this large cohort of individuals with chronic HBsAg carriage
living in France, one-third of cases were eligible for antiviral
treatment. Among the HBsAg-positive participants, 9.4% had
cirrhosis, 48.5% had an HBV DNA level exceeding 2,000 IU/ml,
and roughly a third had elevated ALT levels on at least 1 occa-
sion. The main strength of this prospective study was the sample
size, as a result of the inclusion of 1 of the largest cohorts of
treatment-naïve individuals with chronic hepatitis B ever
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generated in France. All patients underwent a panel of tests at
baseline, including liver function tests, virological markers (viral
load, HBeAg status, HBsAg level, and HDV status) and fibrosis
assessment.

To the best of our knowledge, this is the first study analysing
the proportion of patients requiring antiviral therapy in patients
infected with HBV referred to reference centres for viral hepatitis
in France. Studies on HBV infection in France are mainly sero-
surveillance studies assessing the prevalence of HBsAg in the
general population or in specific groups or virological studies
describing the characteristics of HBV in infected individuals.23,24

None of these studies described the severity of liver disease in
individuals with chronic HBV infection never exposed to antiviral
treatment.

Our findings were in keeping with the results of a recent
meta-analysis including more than 145,000 participants.25

However, the proportion of patients eligible for antiviral treat-
ment according to the 2017 EASL Clinical Practice Guidelines10 in
our population was higher than that reported in other studies,
owing to differences in the ALT and HBV DNA thresholds used for
decision. This was because the 2017 guidelines expanded the
criteria for eligibility compared with previous guidelines pub-
lished in 2012.

The proportion of HBeAg-negative patients has substantially
increased in France over the past 20 years: 22.1% in 1994, 74.6%
in 2003, and 90.0% in the present study.26,27 Several factors may
explain this increasing proportion of HBeAg-negative patients,
including longer duration of infection in an ageing population
and an older age at the time of referral. As observed in other
studies, HBsAg levels poorly correlated with HBV DNA levels,
especially in HBeAg-negative patients.28 In contrast with what
has been suggested by previous studies conducted in Europe,
HBsAg levels failed to accurately identify HBeAg-negative in-
dividuals with chronic hepatitis from those who were inactive
carriers.29,30 However, our results are in keeping with a recent
study conducted in HBV-infected African patients mainly infec-
ted with genotype E, which showed a poor clinical utility of
quantifying HBsAg levels to identify inactive carriers and HBeAg-
negative individuals with chronic hepatitis B eligible for antiviral
therapy.31

HDV infection was estimated to be present in approximately
6.0% of chronic HBsAg carriers referred to healthcare facilities,
among which approximately one-third was viremic. The
5vol. 4 j 100593



Research article
prevalence of HDV infection in our study was higher than in a
survey investigating French blood donors, owing to a higher
proportion of patients originating from sub-Saharan Africa in our
cohort.32 It was of the same order as that reported in a study
conducted in HBsAg-positive patients in 2008.33 More than 80%
of HDV-infected patients were migrants originating from sub-
Saharan Africa and Eastern and Southern Europe, a proportion
similar to that reported in other European countries.34–36 At
referral, more than 20% of HDV-infected patients had cirrhosis, a
proportion in keeping with studies from other European coun-
tries.36–39 The proportion of individuals with advanced liver dis-
ease was higher in HDV-coinfected than in non-HDV-infected
patients.

Our study has limitations. First, it was cross-sectional in
design, and patients were assessed on a single time point. We
used laboratory results from baseline evaluation instead of
repeated measurements, which may not reflect the dynamic
nature of the disease. Thus, changes in ALT and HBV DNA levels
over time were not captured in this analysis. Second, we used the
2017 EASL Clinical Practice Guidelines eligibility criteria. Using
criteria from other guidelines could have yielded slightly
different results. Third, the fibrosis stage was not assessed using
the same method in all patients. Transient elastography has its
inherent limitations, as both ALT flares, congestive heart failure,
extrahepatic cholestasis, and recent food intake may induce
falsely elevated FibroScan values.40 Fourth, the treatment eligi-
bility criterion pertaining to the presence of HCC or cirrhosis in
close family members was not available. This could have led to
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underestimating the proportion of patients eligible for treat-
ment, according to the 2017 EASL Guidelines. Fifth, the present
study was carried out at reference centres located in university
hospitals, where individuals with more advanced liver disease
might be overrepresented. Finally, virological, biochemical, and
histological parameters were missing in a few participants; in
particular, HDV RNA level was measured in only 16 of 33 HDV-
seropositive patients, owing to an insufficient volume of serum
or plasma available. Fibrosis stage was not assessed in 99 HBV-
monoinfected patients, but their characteristics at referral did
not differ from those in patients who underwent fibrosis
assessment (Table S3). Finally, new virological parameters of
potential interest, including hepatitis B core-related antigen
(HBcrAg) or circulating HBV RNA, were not assessed.

In conclusion, this article reports on 1 of the largest cohorts
evaluating the proportion of patients requiring antiviral treat-
ment, as well as HDV prevalence, in a low-endemicity country. In
HBV-infected patients referred for the first time to reference
centres in France (including about 10% with cirrhosis at pre-
sentation), one-third met the 2017 EASL Clinical Practice
Guidelines criteria for treatment initiation. Most treatment-
eligible patients received 1 of the recommended first-line ther-
apies. Although HBsAg quantification is simple and inexpensive,
its clinical utility at a single time point is limited to characterise
the phase of chronic HBV infection, especially in individuals with
a low risk of liver disease progression. The prevalence of HDV
infection was relatively high in individuals with chronic hepatitis
B, with a predominance of genotype 1.
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