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SUMMARY

People who use drugs (PWUD) are a key population for hepatitis B virus (HBV) vaccination and
screening. We aimed to estimate the seroprevalence of HBs antigen (HBsAg) and self-reported
HBV vaccination history in French PWUD attending harm reduction centres using data from the
ANRS-Coquelicot multicentre survey conducted in 2011–2013 in 1718 PWUD. Self-fingerprick
blood samples were collected on dried blood spots to detect the presence of HBsAg. HBsAg
seroprevalence was estimated at 1·4% [95% confidence interval (CI) 0·8–2·5]. It varied between
PWUD born in high (7·6%, 95% CI 2·7–19·1), moderate (2·2%, 95% CI 0·8–5·7) and low (0·7%,
95% CI 0·3–1·5) endemic zones. Factors independently associated with HBsAg carriage were being
born in a moderate or high endemic zone or reporting precarious housing. Self-reported HBV
vaccination history varied from 47·4% in high endemic zones, to 59·3% and 62·6% for moderate
and low endemic zones, respectively. Our results suggest that drug use plays a small and substantial
role, respectively, in HBsAg carriage in PWUD born in high/moderate and low endemic zones.

Key words: Estimating, France, hepatitis B, people who use drugs (PWUD), prevalence of disease,
vaccination (immunization).

INTRODUCTION

It is estimated that 248 million people are currently
infected with the hepatitis B virus (HBV) worldwide

[1], of whom 686 000 die every year [2]. This virus is
transmitted through unprotected sex, direct contact
with infected blood and from mother to child during
childbirth. Over 95% of adult infections resolve spon-
taneously whereas 95% of neonates and 30–50% of
cases in children aged 1–4 years develop chronic infec-
tion. Chronic infection can remain asymptomatic for
several years and can lead to several complications,
including liver cirrhosis and hepatocellular carcinoma.
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The fight to stop the spread of HBV infection
includes prevention, vaccination, and screening. For
HBV-infected individuals, antiviral therapy is effect-
ive in suppressing HBV replication and reducing the
risks of developing complications [3].

The epidemiology of the disease varies greatly
according to geographical zone. In high HBsAg
prevalence areas (8% in both sub-Saharan Africa
and Asia), the risk of being infected during one’s
life is greater than 60%, with most infections being
acquired at birth or during the first years of life.
Conversely, in low-prevalence endemic countries
(HBsAg prevalence <2%), HBV transmission usually
occurs in adulthood, mainly via sexual activity,
and the disease resolves spontaneously in most
cases [1, 3].

With a HBsAg prevalence estimated at 0·65% in the
adult general population, mainland France is a
low-HBV prevalence country [4]. When the HBV vac-
cine became available in France in 1980, it was first
targeted at high-risk populations, including indivi-
duals with multiple sexual partners, people who inject
drugs (PWID), healthcare workers and travellers to
high or moderate HBV-prevalence countries. In
accordance with World Health Organization (WHO)
guidelines [5], in 1995, France launched a mass
HBV vaccination campaign in schools targeting
infants and pre-adolescents. The campaign ended 3
years later because of controversy surrounding the
possible relationship, now refuted, between HBV vac-
cination and demyelination [6].

In 2010, at the WHO 63rd World Health
Assembly, a resolution was adopted to establish
‘goals and strategies for disease control, increasing
education and promoting screening and treatment’
of people infected with HBV and hepatitis C virus
(HCV) [7]. In this resolution, people who use drugs
(PWUD) were considered a key population for
viral hepatitis vaccination and screening. This is
because they are at high risk of contracting HBV
through the sharing of needles and because of fre-
quent precarious life conditions [8]. To assess the
impact of the implementation of the WHO resolution
on both HBsAg prevalence and HBV vaccine cover-
age associated data are needed. In 2011–2013, the
ANRS-Coquelicot survey was conducted in PWUD
in France with the main objective of estimating
HCV and HIV prevalence [9]. This paper presents
estimates of HBsAg seroprevalence and self-reported
HBV vaccination history in PWUD using data from
the ANRS-Coquelicot survey.

METHODS

Study design

Themethods used have been described elsewhere [9, 10].
Briefly, ANRS-Coquelicot is a French cross-sectional
epidemiological survey of PWUD recruited in harm
reduction programmes and care centres in five cities
(Lille, Strasbourg, Paris, Bordeaux, Marseille) and two
departments (administrative districts) beside Paris
(Seine-Saint-Denis and Seine-et-Marne) in 2011–2013.
In each location, an exhaustive inventoryof all structures
providing services to drug users was performed and the
number of PWUD eligible for the study was evaluated.
Participants were recruited using a two-stage sampling
plan, first by random selection of the centres and then
by random selection of individuals attending these cen-
tres. Inclusion criteria were as follows: aged518 years,
having injected or snorted during lifetime, and able to
speak French or Russian (Russian speakers represented
∼30% of those eligible for inclusion in some services).

Data collection

Data was collected using a socio-behavioural ques-
tionnaire administered through face-to-face inter-
views. Interviewers were independent of all the
centres. The questionnaire explored: (1) socio-
demographic characteristics (age, gender, country of
birth, level of education, employment, household
and living conditions); (2) health status (self-perceived
health, history of HBV vaccination); (3) drug use
(drugs consumed and modes of consumption); (4)
drug-related at-risk practices during lifetime and dur-
ing the previous month (sharing syringes and other
injection paraphernalia); (5) sexual risk-taking prac-
tices during the previous 12 months.

Self-fingerprick blood sampling on dried blood
spots (DBS) was performed.

Data collection was anonymous and informed con-
sent to participate in the study was obtained orally
from the person being interviewed. The research
protocol was validated by the French ethical commit-
tee on biomedical research (no. 2010-A01330-39).

Laboratory method

Testing for HBsAg, anti-HCV and anti-HIV anti-
bodies (Ab) was performed on blood samples col-
lected on DBS. The relevance of DBS for HBsAg
screening has been repeatedly shown [11, 12].
Preliminary validation studies showed that the
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sensitivity of HBsAg detection in samples collected on
DBS is about 100 times lower than in standard proce-
dures on serum or plasma (ANRS-Prevagay study
2009, unpublished data). However, this lower sensitiv-
ity did not hamper the detection of HBV infection due
to the very large amount of HBsAg circulating in the
blood of most of the infected individuals studied:
between 102 IU/ml and 104 IU/ml in HBeAg-negative
and HBeAg-positive subjects, respectively, the sensitiv-
ity of the Monolisa HBsAg Ultra reagent being 0·05
IU/ml [13]. As the probability of patients developing
acute HBV during our study was very low, the presence
of HBsAg in the blood was considered a sign of chronic
infection. ELISA kits were used for detection of
anti-HIV Ab (Genscreen HIV Ac/Ac Bio-Rad, USA)
and anti-HCV Ab (anti-HCV Ortho, USA) [9, 10].

Statistical analysis

Data analyses took into account the time-location
sampling design [10]. To take into account the possi-
bility that PWUD attended more than one participat-
ing service during data collection, and to obtain
bias-free estimators, the Generalized Weight Share
Measure (GWSM) was used [10].

Self-reported HBV vaccination history was esti-
mated from answers to the question, ‘Have you ever
been vaccinated against hepatitis B?’ irrespective of
the number of doses. Univariate analyses of estimates
ofHBsAgprevalenceandself-reportedHBVvaccination
history were performed according to socio-demographic
characteristics, HIV and HCV co-infection status, drug
consumption and risk-taking practices. Analyses were
stratified according to HBV prevalence (‘high’, ‘moder-
ate’, ‘low’) in PWUD country of birth [7]. Sub-Saharan
Africa and Eastern Asia were classified as high endemic
zones, Northern Africa, the Middle East and Central
and Eastern Europe as moderate endemic zones and
Western Europe and North America as low endemic
zones.

The age variable was dichotomized to compare
PWUD aged <35 years at the time of the study with
those aged 535 years. This value was chosen as the
former were more likely to have benefited from
harm reduction measures, while the latter’s practices
and exposure to HBV infection evolved simultan-
eously with the implementation of harm reduction
tools [10]. Respondents who declared having had sex-
ual relationships with multiple partners and those who
had a sexual relationship with only one person but did

not consistently use condoms, were considered to have
taken sexual risks in the previous 12 months.

Two multivariate Poisson regression models were
then used to identify factors independently associated
with HBsAg seroprevalence and HBV vaccine cover-
age, respectively. In order to evaluate the role of
endemicity level in the country of birth, these models
were not stratified on this variable.

Analyses were performed with Stata v. 12 (Stata-
Corp. USA).

RESULTS

All the 138 centres solicited participated in the survey.
PWUD participation rate was 75% (n= 1718), with
92% of the latter agreeing to provide a fingerprick
blood sample. A total of 1575 samples were analysed.
No difference was observed in terms of age and gender
between respondents and non-respondents, or be-
tween those who agreed to provide a blood sample
and those who refused.

Respondents were mainly men (79·6%) aged 535
years (69·1%). More than one in six PWUD reported
precarious housing (i.e. sleeping in a squat or on the
streets). Nearly two thirds of PWUD declared a history
of injection during their lifetime and 37·0% during the
previous month. Other PWUD characteristics are
described in Table 1.

Overall, HBsAg seroprevalence was 1·4% [95%
confidence interval (CI) 0·8–2·5]. Seroprevalence in
PWUD from high, moderate and low endemic zones
was 7·6% (95% CI 2·7–19·1), 2·2% (95% CI 0·8–5·7)
and 0·7% (95% CI 0·3–1·5), respectively (Table 2).

With respect to HBV vaccination, 11·9% of PWUD
declared that they did not know whether they had
been vaccinated (n= 188). After exclusion of these and
seven non-respondents, self-reported HBV vaccination
historywas 60·9% (95%CI 56·2–65·4). It varied accord-
ing to the endemicity level in the country of birth: from
47·4% to 59·3% to 62·6% for those born in high, moder-
ate and low endemic zones, respectively (Table 2).

HBsAg seroprevalence in PWUD who declared
they were vaccinated against HBV, and in those who
declared they were not vaccinated was 0·8% (95% CI
0·3–1·8) and 2·5% (95% CI 1·0–5·9), respectively.

HBsAg prevalence and self-reported HBV vaccination
history in PWUD born in low endemic zones

For PWUD born in low endemic zones, HBsAg
prevalence was higher in those who were not in a
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relationship (1·3% vs. 0·1%, P < 10−3), in those with
only a primary (or lower) level of education (8·8%)
and in those who were living in precarious housing
conditions (2·9% vs. 0·3%, P< 10−2) (Table 3). It
was also higher in PWUD who had used crack cocaine
in the previous month (1·7% vs. 0·2%, P< 0·05) and
those who had already shared syringes during their life-
time (1·1% vs. 0%, P< 10−3).

Self-reported HBV vaccination history was more
significantly frequent in PWUD aged <35 years
(73·1% vs. 57·8%, P< 10−3) and in those who were
in a relationship (67·3% vs. 57·6%, P < 10−2). It
increased with level of education, from 34·1% for
those with only primary school education to 67·9% for
thosewhohad third-level education (P< 0·05).HBVvac-
cination history was also more frequent in PWUD with

Table 1. Socio-demographic characteristics, health status and both sexual and drug-use at-risk practices according to
the endemicity level of PWUD country of birth, ANRS-Coquelicot Survey 2011–2013

Low endemic zone Moderate/high endemic Total
(n= 1233) zone (n= 485) (n= 1718)
(95% CI) (95% CI) (95% CI)

Gender
Male 74·3 (69·0–79·0) 95·8 (92·8–97·6) 79·6 (75·3–83·3)
Female 25·7 (21·0–31·0) 4·2 (2·4–7·2) 20·4 (16·7–24·7)

Age
<35 years 33·4 (29·0–38·1) 23·2 (17·2–30·4) 30·9 (27·2–34·8)
535 years 66·6 (61·9–71·0) 76·8 (69·6–82·8) 69·1 (65·2–72·8)

Russian speaking
Yes 0 7·0 (4·2–11·6) 1·7 (1·0–2·9)

In a relationship
Yes 49·4 (45·0–53·9) 36·5 (29·7–43·9) 46·3 (42·8–49·7)

Educational level
>High school certificate 25·0 (19·3–31·8) 21·8 (16·3–28·5) 24·2 (19·9–29·2)
<High school certificate 72·1 (65·9–77·5) 61·5 (53·9–68·5) 69·5 (63·9–74·5)
Primary school 2·9 (1·8–4·7) 16·7 (11·0–24·6) 6·3 (4·9–8·2)

Type of housing
Stable 84·6 (77·8–89·6) 74·1 (65·4–81·3) 82·1 (75·3–87·3)
Precarious 15·4 (10·4–22·2) 25·9 (18·7–34·6) 17·9 (12·7–24·7)

Past history of injection (lifetime)
Yes 71·4 (67·0–75·3) 47·4 (40·2–54·8) 65·5 (61·0–69·7)

Injection in the previous month
Yes 36·3 (26·4–47·5) 40·0 (27·3–54·2) 37·0 (27·3–47·9)

Past history of intranasal drug use (lifetime)
Yes 96·9 (95·1–98·1) 96·2 (93·5–97·8) 96·7 (95·2–97·8)

Crack-cocaine consumption (lifetime)
Yes 68·3 (61·6–74·3) 72·8 (62·7–81·0) 69·4 (62·7–75·4)

Smoking crack cocaine (previous month)
Yes 30·0 (21·2–40·6) 40·1 (28·0–53·6) 32·5 (23·2–43·4)

Self-perceived state of health
Poor 29·3 (25·5–33·4) 37·9 (31·6–44·6) 31·4 (28·1–34·9)
Good 70·7 (66·6–74·5) 62·1 (55·4–68·4) 68·6 (65·1–71·9)

HIV status
HIV Ab negative 89·1 (85·7–91·7) 94·1 (90·8–96·3) 90·3 (87·8–92·3)
HIV Ab positive 10·9 (8·3–14·3) 5·9 (3·7–9·2) 9·7 (7·7–12·2)

HCV status
HCV Ab negative 53·3 (49·0–57·7) 61·2 (52·5–69·3) 55·2 (50·9–59·5)
HCV Ab positive 46·7 (42·3–51·0) 38·8 (30·7–47·5) 44·8 (40·5–49·1)

Syringe sharing (lifetime)
Yes 61·6 (56·6–66·4) 64·9 (56·4–72·6) 62·2 (57·6–66·6)

Sexual risk taking practices (previous 12 months)
Yes 64·2 (60·3–68·0) 58·5 (51·1–65·6) 62·8 (59·4–66·1)

PWUD, People who use drugs; CI, confidence interval.
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HCV seronegative status (69·3%) than in PWUD with
seropositive HCV status (55·8%), and in those with HIV
seronegative status (64·4%) than in those with HIV sero-
positive status (49·4%). It was also more frequent in
PWUDwhohad a positive perception of their health sta-
tus (66·1%) than in those who had a negative perception
(53·9%, P< 0·05). PWUD who had already engaged in
sexual risk-taking behaviours declared they were vacci-
nated more often than those who had not engaged in
such practices (66·0% vs. 56·5%, P< 0·05).

HBsAg prevalence and self-reported HBV vaccination
history in PWUD born in moderate/high endemic zones

HBsAgprevalencewas significantly higher inHCVsero-
negative PWUD (6·2% vs. 0·2%, P< 10−3) and in those
who had never injected (6·0% vs. 1·4%, P< 0·05). It
was12timeshigher inPWUDwhodidnot reportanyhis-
tory of HBV vaccination (7·4%) than in those who
declared theywere vaccinated (0·6%,P< 0·05) (Table 3).

Self-reported HBV vaccination history was least
frequent in PWUD who had only primary school edu-
cation (41·1%).

Multivariate analysis

HBsAg prevalence was significantly higher in PWUD
born in moderate or high endemic zones [prevalence
ratio (PR) 4·8] and in those who reported precarious
housing (PR 3·6) (Table 4).

Self-reported vaccination history was less frequent
in PWUD speaking Russian (PR 0·85), being aged
535 years (PR 0·88) or having only primary school

education (PR 0·63). Conversely, self-reported vaccin-
ation history was significantly more frequent in
PWUD with a positive perception of their health
(PR 1·19) (Table 5).

DISCUSSION

The ANRS-Coquelicot survey is the first epidemio-
logical study in France to provide national estimates
of HBV chronic infection prevalence based on bio-
logical data and self-reported HBV vaccination his-
tory from a large sample of PWUD. This survey
was innovative in that it coupled time-location sam-
pling with GWSM. Furthermore, respondents were
recruited from an exhaustive number of harm reduc-
tion facilities and care centres. The response rates to
participate in the survey and to undergo fingerprick
blood testing were very high.

HBsAg seroprevalence estimated in our study
(1·4%, 95% CI 0·8–2·5) was similar to that estimated
in 2004 for the subgroup of the French adult general
population which declared previous drug injection
(1·9%, 95% CI 0·2–15·6) [4]. Our HBsAg prevalence
estimate ranked France among those European coun-
tries where HBV is least endemic in PWUD: 1·5% for
2011 in Germany [14], 2·0% for 2012 in Italy [15] and
0·57% for 2013 in the UK [16].

In our study, as expected, the proportion of PWUD
infected with HBV reflected the endemicity level in
their country of birth, from 0·7% (95% CI 0·3–1·5)
for PWUD born in low endemic zones to 7·6% (95%
CI 2·7–19·1) for those born in high endemic zones.

Table 2. HBs Ag seroprevalence and self-reported HBV vaccination history according to the endemicity level of
PWUD country of birth, ANRS-Coquelicot Survey 2011–2013

HBs Ag seroprevalence
Self-reported HBV
vaccination history†

(95% CI) (95% CI)

Low endemic zone 0·7*** (0·3–1·5) 62·6 (57·6–67·4)
(n= 1125) (n= 7) (n= 686)

Moderate endemic zone 2·2*** (0·8–5·7) 59·3 (48·8–68·9)
(n= 348) (n= 7) (n= 179)

High endemic zone 7·6*** (2·7–19·1) 47·4 (29·9–65·5)
(n= 102) (n= 9) (n= 60)

Total 1·4 (0·8–2·5) 60·9 (56·2–65·4)
(n= 1575) (n= 23) (n= 925)

PWUD, People who use drugs; CI, confidence interval.
†Vaccination history was estimated after exclusion of PWUD who were unaware of their vaccination status (n= 188) and
non-respondents (n= 7).
*** P< 0·01.
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Table 3. HBs Ag prevalence and self-reported HBV vaccination history according to PWUD socio-demographic characteristics, health status and both sexual and
drug-use at-risk practices, ANRS-Coquelicot Survey 2011–2013

Low endemic zone (n= 1125) Moderate/high endemic zone (n= 450) Total (n= 1575)

HBs Ag
seroprevalence
(95% CI)

Self-reported HBV
vaccination history†
(95% CI)

HBs Ag
seroprevalence
(95% CI)

Self-reported HBV
vaccination history†
(95% CI)

HBs Ag
seroprevalence
(95% CI)

Self-reported HBV
vaccination history†
(95% CI)

Gender
Male 0·7 (0·3–1·7) 62·1 (56·5–67·5) 3·8 (1·7–8·4) 55·8 (44·3–66·7) 1·6 (0·9–2·9) 60·3 (55·3–65·0)
Female 0·5 (0·1–3·6) 63·7 (55·2–71·3) 3·6 (0·6–19·3) 49·9 (31·9–67·9) 0·7 (0·1–3·1) 62·9 (54·9–70·2)

Age
<35 years 0·0 73·1*** (65·2–79·8) 6·8 (2·2–19·3) 48·2 (30·2–66·6) 1·3 (0·4–4·0) 68·5* (60·7–75·4)
535 years 1·0 (0·4–2·2) 57·8*** (52·1–63·2) 2·8 (1·0–7·9) 57·8 (44·1–70·4) 1·5 (0·8–2·8) 57·8* (52·2–63·1)

Russian speaking
No n.c. n.c. 4·0 (1·7–8·8) 56·4 (44·6–67·5) 1·4 (0·8–2·5) 61·2** (56·4–65·7)
Yes n.c. n.c. 1·1 (0·3–4·5) 45·6 (33·8–57·8) 1·1 (0·3–4·5) 45·5** (33·8–57·8)

In a relationship
No 1·3*** (0·5–3·0) 57·6** (52·1–62·9) 3·8 (1·6–8·6) 56·7 (44·3–68·3) 2·0 (1·2–3·5) 57·3* (51·6–62·9)
Yes 0·1*** (0–0·5) 67·3** (60·8–73·2) 3·6 (1·1–11·4) 54·0 (38·9–68·5) 0·8 (0·2–2·4) 64·7* (58·8–70·2)

Educational level
>High school certificate 0·3*** (0–2·5) 67·9* (57·9–76·5) 2·8 (0·5–14·8) 42·4** (26·8–59·7) 0·8 (0·1–4·8) 62·4* (53·9–70·2)
<High school certificate 0·5*** (0·2–1·5) 62·0* (56·4–67·3) 4·0 (1·6–10·0) 64·2** (52·6–74·4) 1·3 (0·6–2·6) 62·5* (57·2–67·4)
Primary school 8·8*** (1·2–43·1) 34·1* (14·5–61·2) 4·1 (0·6–22·0) 41·1** (24·0–60·5) 5·6 (1·5–19·0) 38·5* (58·8–70·2)

Type of housing
Stable 0·3** (0·1–1·1) 62·9 (57·6–68·0) 3·0 (1·2–7·2) 53·9 (41·3–66·1) 0·9** (0·4–2·1) 60·9 (56·3–65·4)
Precarious 2·9** (1·0–8·4) 60·8 (51·1–69·7) 6·2 (1·6–21·2) 60·5 (43·4–75·3) 4·0** (1·8–8·9) 60·7 (50·2–70·3)

Past history of injection (lifetime)
No 0·6 (0·1–3·3) 68 (58·8–75·9) 6·0* (2·4–14·2) 51·6 (36·3–66·6) 2·7* (1·2–5·7) 61·7 (54·6–68·3)
Yes 0·7 (0·2–1·9) 60·6 (55·1–65·8) 1·4* (0·4–4·6) 60 (50·5–68·7) 0·8* (0·4–1·8) 60·5 (55·6–65·2)

Injection in the previous month
No 0·5 (0·1–2·0) 59·3 (52·6–65·6) 2·2*** (0·6–7·7) 66·4 (55·6–75·8) 0·8 (0·3–2·0) 60·5 (54·8–66·0)
Yes 1·0 (24·1–28·5) 62·8 (52·4–72·2) 0·1*** (0·0–0·5) 50·2 (32·0–68·4) 0·9 (0·2–3·3) 60·4 (50·3–69·6)

Past history of intranasal drug use (lifetime)
No 0·0 46·0 (27·0–66·3) 4·0 (0·7–18·8) 45·7 (29·2–63·2) 1·1 (0·2–6·7) 45·9 (31·1–61·5)
Yes 0·7 (0·3–1·5) 63·2 (58·0–68·2) 3·7 (1·7–8·1) 56·1 (44·6–67·0) 1·4 (0·8–2·5) 61·5 (56·5–66·2)

Crack-cocaine consumption (lifetime)
No 0·0*** (0–0·2) 61·2 (54·0–67·9) 5·8 (2·2–14·4) 46·2 (32·7–60·2) 1·3 (0·5–3·4) 58·0 (51·9–63·9)
Yes 0·9*** (0·4–2·1) 63·3 (57·1–69·1) 3·0 (1·1–7·8) 58·9 (45·7–70·9) 1·5 (0·8–2·6) 62·1 (56·2–67·7)
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Smoking crack cocaine (previous month)
No 0·2* (0·0–1·3) 59·6 (54·0–64·9) 3·4 (1·4–7·7) 50·2 (36·8–63·5) 0·9* (0·4–1·9) 57·5* (52·9–62·0)
Yes 1·7* (0·7–3·8) 69·1 (59·8–77·0) 4·4 (1·4–13·2) 63·4 (50·5–74·7) 2·5* (1·2–4·9) 67·4* (59·1–74·7)

Self-perceived state of health
Poor 1·4 (0·5–3·8) 53·9* (44·4–63·1) 5·5 (2·0–14·3) 47·7 (32·2–63·5) 2·7* (1·3–5·4) 52·0** (43·7–60·3)
Good 0·4 (0·1–2·1) 66·1* (60·9–70·9) 2·7 (1·0–6·7) 60·3 (49·2–70·4) 0·9* (0·4–1·9) 64·8** (60·2–69·1)

HIV status
HIV Ab negative 0·7 (0·3–1·7) 64·4* (59·3–69·2) 3·6 (1·5–8·4) 59·3 (48·2–69·5) 1·5 (0·8–2·7) 63·1* (58·4–67·5)
HIV Ab positive 0·0 49·4* (34·6–64·4) 7·7 (2·0–25·4) 37·9 (19·9–59·9) 1·1 (0·3–4·9) 47·9* (35·2–60·8)

HCV status
HCV Ab negative 0·3 (0·1–1·7) 69·3* (60·8–76·7) 6·2*** (2·8–13·3) 55·9 (41·1–69·7) 1·9 (0·9–3·8) 65·7* (60·0–71·0)
HCV Ab positive 1·1 (0·4–3·1) 55·8* (48·8–62·7) 0·2*** (0·1–0·8) 61·2 (51·3–70·2) 0·9 (0·3–2·4) 57·0* (50·5–63·2)

Syringe sharing (lifetime)
No 0·0*** (0·0–0·1) 63·0 (55·5–69·8) 1·9 (0·3–10·7) 68·5 (52·2–81·2) 0·3 (0·1–1·7) 63·9 (56·8–70·4)
Yes 1·1*** (0·4–3·2) 59·0 (51·9–65·7) 1·1 (0·2–5·9) 55·8 (42·8–68·1) 1·1 (0·5–2·7) 58·4 (52·0–64·5)

Sexual risk-taking practices (previous 12 months)
No 0·8 (0·2–3·8) 56·5* (50·1–62·7) 2·5 (0·9–6·8) 60·7 (47·3–72·6) 1·3 (0·5–3·0) 57·6 (51·4–63·6)
Yes 0·6 (0·2–1·7) 66·0* (59·6–71·9) 4·7 (1·7–12·1) 52·3 (40·6–63·7) 1·5 (0·7–3·4) 62·8 (57·3–68·0)

Self-reported HBV vaccination history
No 0·7 (0·2–2·7) − 7·4* (2·7–18·6) − 2·5 (1·0–5·9) −
Yes 0·8 (0·3–2·3) − 0·6* (0·1–3·4) − 0·8 (0·3–1·8) −

PWUD, People who use drugs; CI, confidence interval; n.c., not concerned.
†Vaccination history was estimated after exclusion of PWUD who were unaware of their vaccination status (n= 188) and non-respondents (n= 7).
* P< 0·05, ** P< 0·01, *** P< 0·001.
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Conversely, overall, self-declared HBV vaccination
history, estimated at 60·9% (95% CI 56·2–65·4),
decreased with the HBV endemicity level of partici-
pants’ country of birth from 62·6% (95% CI 57·6–
67·4) for PWUD born in low endemic zones, to
47·4% (95% CI 29·9–65·5) for those born in high
endemic zones. To take into account these various epi-
demiological situations, and to identify the role of
drug use in HBV infection, analyses were stratified
for the endemicity level in the country of birth.

For PWUD born in low endemic countries, HBsAg
seroprevalence was associated in univariate analysis
with crack cocaine use in the previous month and
with syringe sharing during one’s lifetime. Sharing
injection paraphernalia has already been shown to
be one of the most important risk factors for HBV
transmission [17]. No PWUD aged <35 years was
infected with HBV whereas 1·0% of those aged 535
years were infected (not significant). This is perhaps
because the latter were less likely to have benefited
from harm reduction measures [10]. HBsAg preva-
lence was also higher in those with an educational
level below or equivalent to primary school and in
those living in precarious housing conditions. Our
results suggest that drug use and sharing drug injec-
tion paraphernalia are possible risk factors, among
others, for HBsAg carriage. HBV infection seems to
be multifactorial for PWUD born in low endemic
zones. Due to insufficient numbers, multivariate ana-
lyses could not be performed on this population
(n= 7). Accordingly, these results need to be
confirmed in other larger studies.

With respect to PWUD born in moderate and high
HBV-endemic countries, HBsAg prevalence was sign-
ificantly higher in HCV-seronegative PWUD and in
those who had never injected. This suggests that
drug injection is a minor additional risk factor for
HBV infection for PWUD born in moderate or high
HBV-endemic countries [5]. Indeed, in some African
and Asian countries, in the absence of HBsAg ante-
natal screening and HBV immunization of newborns
from infected mothers, the risk of perinatal transmis-
sion is high, as is the chronicity rate [3].
Consequently, being born in moderate or high
endemic zones was the main factor associated with
HBV chronic infection (PR 4·8) in multivariate ana-
lysis. This result is due to the higher risk of HBV infec-
tion and chronicity progression in moderate and high
endemic countries compared to countries with low
HBV prevalence. Results might have been different

Table 4. Independent risk factors for HBs Ag positivity,
ANRS-Coquelicot Survey 2011–2013 (multivariate
Poisson regression, n = 1575)

PR (95% CI) P

Endemic zone
Low Ref.
Moderate/high 4·81 (1·37–16·84) 0·014

Type of housing
Stable Ref.
Precarious 3·55 (1–12·92) 0·054

Syringe sharing (lifetime)
No Ref.
Yes 0·84 (0·30–2·36) 0·735

Sexual risk-taking practices (in the previous 12
months)
No Ref.
Yes 1·22 (0·34–4·29) 0·759

PR, Prevalence ratio; CI, confidence interval.

Table 5. Independent factors associated with
self-reported HBV vaccination history†,
ANRS-Coquelicot Survey 2011–2013 (multivariate
Poisson regression, n = 1362)

PR (95% CI) P

Russian speaking
No Ref.
Yes 0·73 (0·54–0·98) 0·039

Age
<35 years Ref.
535 years 0·88 (0·77–0·99) 0·046

Living in a couple
No Ref.
Yes 1·06 (0·96–1·17) 0·229

Educational level
>High school certificate Ref.
<High school certificate 1·02 (0·89–1·16) 0·762
Primary school 0·63 (0·40–1) 0·052

Syringe sharing (lifetime)
No Ref.
Yes 0·97 (0·86–1·08) 0·545

Self-perceived state of health
Poor Ref.
Good 1·19 (1·02–1·40) 0·030

HIV status
HIV Ab negative Ref.
HIV Ab positive 0·83 (0·64–1·06) 0·135

HCV status
HCV Ab negative Ref.
HCV Ab positive 0·96 (0·84–1·10) 0·556

PR, Prevalence ratio; CI, confidence interval.
†Vaccination history was estimated after exclusion of peo-
ple who use drugs who were unaware of their vaccination
status (n= 188) and non-respondents (n= 7)
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if we had studied the presence of anti-HBc antibodies,
a marker of exposure to HBV, independent of the pro-
gression to chronicity.

In multivariate analysis, living in precarious hous-
ing conditions was also associated with HBsAg car-
riage. Unstable housing has already been shown to
be a factor for increased injection risk behaviour,
including injecting in public and receptive sharing of
injecting paraphernalia [18] and, consequently, for
increased hepatitis prevalence [10]. It may also be a
confounding factor for sexual risk-taking. As the
main initial objective of the ANRS-Coquelicot survey
was to estimate HCV seroprevalence and associated
factors, questions about sexual practices were few,
and limited to the previous 12 months. The associ-
ation between low socioeconomic status and HBV
prevalence has also been previously described in the
French general population [4].

Almost 60% of PWUD declared they had been vac-
cinated against HBV, irrespective of the number of
doses. This estimate is close to another calculated in
2010 in the subgroup of the French general population
who declared drug injection at least once during their
lifetime (52%) [19]. In the UK in 2013, 72% of PWID
reported they were vaccinated against HBV [16]. Our
estimate of self-reported vaccination history should be
interpreted with caution as it probably overestimates
HBV vaccine coverage. In a study conducted in
PWID in the French region of Alsace in 2008–2009,
vaccine coverage, based on HBs antibody serology,
was estimated at only 28% [20]. Furthermore, in an
Australian study published in 2010, although 31% of
PWID declared they had been told by a health profes-
sional that they were fully vaccinated against HBV,
only 52% of them had serological evidence of vaccin-
ation immunity [21]. This difference can be partly
attributed to a lower immune response to hepatitis B
vaccination in PWUD than in the general population
[22], and partly due to both a low level of knowledge
about hepatitis B [19] and a lack of awareness or poor
understanding of their HBV status [23]. In the
Australian study, only 61% of PWUD with serological
evidence of vaccination knew that they were immu-
nized [21]. In the ANRS-Coquelicot survey, finger-
prick blood sampling on DBS was chosen to
optimize PWUD participation in the study.
However, this method prevented us from being able
to detect HBsAb and HBcAb with accuracy and
therefore to estimate the proportion of PWUD with
serological evidence of HBV immunization, or the
proportion of susceptible individuals who needed to

be vaccinated. Despite these limitations, the associa-
tions highlighted in our study are consistent with the
literature. In addition, HBsAg seroprevalence in
PWUD who declared they were vaccinated was
three times lower than in those who declared they
had not been vaccinated, especially for people born
in moderate or high HBV-endemic zones. Of partici-
pants born in low HBV-endemic countries, mainly
in Metropolitan France, a self-reported HBV vaccin-
ation history was significantly more frequent in
those aged <35 years. This generation may have
benefited from the mass vaccination campaign
between 1995 and 1998. In multivariate analysis, self-
reported HBV vaccination history was associated with
a good self-perceived state of health. Conversely, it
was less frequently reported by those with only pri-
mary school education, irrespective of the endemicity
level of their country of birth. Low coverage for HBV
vaccination in PWUD has been previously shown to
be partly attributable to economic and social barriers,
including education level [24]. In our study, the less
frequent self-reported vaccination history in those
with only primary education may also be due to
underreported vaccination arising from less knowl-
edge about hepatitis in PWUD. Indeed, it has already
been demonstrated in the general population that
those with a lower educational level have less knowl-
edge about hepatitis [19]. However, the higher
HBsAg prevalence among PWUD with low educa-
tional qualifications suggests there is a real difference
in HBV vaccine coverage according to education
level. Lower vaccine coverage in Russian-speaking
PWUD might be due to vaccine policies in
Russian-speaking countries which are very different
from those in France.

The ANRS-Coquelicot survey suggested that HBV
vaccine coverage in PWUD may be less than optimal.
Many studies have documented the concomitant
decrease of hepatitis B infection with increased HBV
immunization rates [25, 26]. PWUD vaccine coverage
may be improved in two ways. First, efforts to
increase immunization in the French general popula-
tion must continue and be intensified, especially in
adolescents, a sub-population where only 50% are cur-
rently immunized [27]. Second, HBV immunization
targeted at PWUD has to be reinforced, and as soon
as possible after the start of illicit drug use. To achieve
this goal, many actions have already demonstrated
their efficiency: providing free vaccination in special-
ized centres attended by PWUD, improving training
and increased knowledge for healthcare workers
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regarding HBV and its prevention [20], implementing
an accelerated HBV vaccination schedule [28, 29],
offering financial incentives to PWUD to enhance
their adherence to the HBV vaccine schedule [30,
31], increasing PWUD knowledge about HBV, and
providing greater access to hepatitis screening [24].

Some study limitations have to be discussed. Due to
the low number of HBsAg-positive PWUD, the ana-
lyses – in particular the multivariate analysis – were
limited and suffered from a lack of power. Since our
study recruited PWUD in specialized centres, it did
not provide information on ‘hidden’ PWUD who
did not attend these structures. Finally, the study
was implemented in geographical areas which were
not randomly chosen. However, these zones were
selected to reflect the diversity of drug use in France.
Moreover, PWUD were selected at random.

In conclusion, the HBsAg prevalence estimated in
PWUD in the ANRS-Coquelicot survey was moder-
ate, but not negligible, especially in those born in
high HBV-endemic countries. Our results suggest
that drug use may be a moderate contributing factor
to HBsAg carriage in PWUD, especially in those
from high HBV prevalence countries.

APPENDIX. ANRS Coquelicot Survey Group

F. Barin, T. Benoit, S. Brunet, S. Chevaliez,
M. Jauffret-Roustide, L. Léon, Y. Le Strat,
M. Molinier, J.-M. Pawlotsky, J. Pillonel,
C. Semaille, C. Sommen, A. Soulier, D. Thierry,
L. Weill-Barillet.
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