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Our objective was to estimate the prevalence of HCV and HBV 
co-infection among HIV-infected adults in France and describe the 
epidemiological characteristics of co-infected patients and their 
clinical management. A one-day national cross-sectional survey 
was conducted in 2004. A random and proportional probability 
sample design was used, based on the number of AIDS cases 
reported since 1999 by hospital wards. Weighted estimations were 
computed. HIV-infected adults (out/in-patients) were included 
after consent. Data were collected on demographic criteria, HIV, 
HCV and HBV infections, as well as on antiviral therapies. Overall, 
1849 HIV-infected patients were included. The prevalence of anti-
HCV or HCV RNA positivity (HCV co-infection) was 24.3% [95% 
confidence interval (CI): 21.3-27.6] and varied from 3.1% in men 
who had sex with men to 92.8% in injecting drug users (IDUs). 
The prevalence of positive HCV RNA was 17.0% [95% CI:14.7-
19.4]. The prevalence of HBs antigen (Ag) or HBV DNA positivity 
was 7.0% [95% CI: 5.9-8.1] and varied with the continent of 
birth from 2.1% in Northern Africa to 10.8% in sub-Saharan 
Africa. The prevalence of HIV-HCV-HBV co-infection was 1.6% 
[95% CI: 1.0-2.4], mostly IDUs (83.3%). A severe liver disease 
(cirrhosis or hepatocellular carcinoma) was diagnosed in 24.7% of 
the positive HCV RNA patients.This study confirmed the burden of 
HCV infection in French HIV-infected patients and described for the 
first time in France the epidemiological characteristics of HIV-HBV 
co-infection. Furthermore, it stresses the severity of liver disease 
related to HCV in HIV-infected population. 

Introduction
The decline of mortality due to opportunistic infections in HIV-

infected patients since the introduction of highly active antiretroviral 
therapy (HAART) has led to an increase in morbidity and mortality 
related to hepatitis B (HBV) and C (HCV) virus infections, and end-
stage liver disease among HIV-infected patients in France [1;2]. As 
these infections share similar routes of transmission, co-infection 
with HIV and viral hepatitis B and/or C is common. Approximately 
one-third of HIV-infected individuals are infected with HCV and 
70% of HIV-infected have prior contact with HBV infection 
[3;4]. Those coinfections lead to an increase risk of cirrhosis and 
hepatic failure compared to HCV or HBV-monoinfected patients 
[5]. Therefore determination of HBV and HCV status is crucial 
for HIV-infected patients care and for allocations of resources in 

health care programs. In France, although HCV prevalence among 
HIV-infected persons was estimated at national level in 2001 (28 
% [95 % confidence interval (CI): 27-31]) [6], it was not estimated 
for HBV yet. In June 2004, we conducted a one-day national cross-
sectional survey in order to assess the prevalence of HCV and 
HBV infections among HIV-infected patients, and describe the 
characteristics of HIV-HCV and HIV-HBV co-infected patients and 
their clinical management. 

Methods
We used the sampling frame of hospital wards (infectious 

diseases, internal medicine) based on the number of AIDS cases 
reported through the Mandatory notification at the national level 
between January 1999 and September 2003. The 207 wards which 
had notified more than three AIDS cases and 70 wards randomly 
selected among the 211 having notified three or less AIDS cases 
were invited to participate on a voluntary basis. 

At the time of the survey, every HIV-infected out or in-patient 
seeking care in one of the selected wards was enrolled after 
informed consent, and the number of HIV-infected patients refusing 
to participate was collected. A standardized questionnaire was 
used to collect data from medical records on socio-demographic 
characteristics (age, gender, country of birth), HIV infection 
(HIV transmission group ie: person infected through high-risk 
heterosexual contacts, man who has sex with men, injecting drug 
user, transfusion recipient, haemophiliac; clinical classification, 
CD4 cell count, viral load, antiretroviral therapy), and on alcohol 
consumption. The alcohol intake was collected using the number 
of glasses (or drink) of alcohol drunk per week. It is considered 
that whatever the kind of alcohol (beer, wine, cocktail …) served, 
it contains 10 grams of pure alcohol (the standard quantity served 
varies with the type of alcohol). Excessive alcohol intake was 
defined as the consumption of more than 21 glasses (210 g of 
alcohol) per week for women, and more than 28 glasses (280 g of 
alcohol) for men.

Biological markers of hepatitis C (anti-HCV antibody (Ab), HCV 
RNA), hepatitis B (anti-HBs and anti-HBc Ab, HBs antigen (Ag), 
HBe Ag, HBV DNA), and hepatitis Delta status (Ab, Ag) were also 
collected.
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HCV co-infection was defined as positive anti-HCV antibodies 
or HCV RNA, chronic hepatitis C as positive HCV RNA, HBV co-
infection as positive HBs Ag or HBV DNA, and chronic hepatitis B 
as positive HBs Ag. 

For patients with chronic hepatitis B or C, we also collected 
alanine aminotransferase (ALT) levels, presence of clinical 
complications of cirrhosis (e.g. ascites, portal hypertension…) and 
diagnosis of hepatocellular carcinoma. To describe the management 
of co-infected patients, we collected data on the methods used 
for diagnosis of liver fibrosis (liver biopsy, serum markers), the 
METAVIR scores [7] and antiviral treatment (past or current). 

Cirrhosis was defined by a METAVIR score F4 (liver biopsy or 
serum markers of fibrosis) or by the presence of complications 
of cirrhosis. Severe liver disease was defined as cirrhosis or 
hepatocellular carcinoma diagnosis. 

All data were analysed using Stata 8.2 (Stata Corporation, College 
Station, TX). The sample design was specified mentioning a weight 

attributed to each individual, equal to the inverse of his inclusion 
probability and the stratification. Estimates were calculated from the 
classical Horvitz-Thompson unbiased estimator using the specific 
survey functions implemented in the Stata software. Confidence 
intervals were also estimated using unbiased estimators 

Results
Of the 277 randomly selected wards, 167 (60.3%) accepted to 

participate. Among wards which had notified more than three AIDS 
cases, the median number of cases notified by the participating 
wards was higher than those notified by the non-participating ones 
(30 versus 13, respectively; p10-4). Among the 2054 eligible 
HIV-infected patients, 205 refused to participate in the study 
(9% and 13% of out-patients and in-patients, respectively). Of 
the 1849 patients who agreed, 78.6% [95% confidence interval: 
75.3-81.5] were out-patients and 21.4% [95% CI: 18.5-24.7] 
were in-patients. 

Table 1 shows the main characteristics of HIV-infected patients. 
The estimated mean age was 42.9 years [95% CI: 42.4-43.5]. 
Excessive alcohol intake was estimated for 5.3% [95% CI: 4.3-
6.6] of the patients (unknown: 11%). Those who acquired HIV 
through injecting drug use (IDUs) were more likely excessive alcohol 
drinkers than the rest of the population (respectively, 12.3% and 
3.8%; p<10-3). 

HIV-HCV co-infection
The prevalence of HIV-HCV co-infection (Table 2) was 24.3% 

[95% CI: 21.3-27.6] and varied depending on HIV transmission 
groups (maximum for IDU: 92.8%) and continent of birth (maximum 
for Northern Africa: 35.1%). The prevalence of chronic hepatitis C 
was 17.0% [95% CI: 14.7-19.4]. 

T a b l e  1
Characteristics of medical ward-recruited HIV-infected adults in 
France, 22 June 2004

N = 1849 % 95% CI* 

Sex
Male

Female
Not documented

68.2
31.6
0.2

65.3-71.0
28.8-34.5
0.1-0.5

Age
≥ 40 years
< 40 years

Not documented

60.9
38.4
0.7

58.3-63.4
35.9-41.0
0.4-1.4

Country/continent of birth
France

French overseas territories#

Sub-Saharan Africa
North Africa

Other
Not documented

64.9
3.1
17.4
5.1
8.5
1.0

59.8-69.8
1.6-5.7

14.2-21.2
4.0-6.3
6.3-11.3
0.6-1.8

HIV transmission group
Heterosexual contact

MSM1

IDU2

Transfusion recipient/haemophiliac
Undetermined

41.4
30.2
18.8
2.7
6.9

37.3-45.7
26.3-34.4
16.0-21.9
2.0-3.6
5.6-8.4

HIV clinical classification
Primary infection

Asymptomatic
Symptomatic

AIDS
Not documented

0.7
39.4
24.6
33.5
1.8

0.4-1.5
35.8-43.1
21.9-27.4
30.3-36.8
1.2-2.8

CD4 count
< 350 cells/mm3

≥ 350 cells/mm3

Not documented

49.7
48.5
1.8

46.4-53.0
45.2-51.7
1.2-2.7

HIV viral load
Detectable

Undetectable
Not documented

53.3
43.4
3.3

50.5-56.2
40.5-46.4
2.4-4.4

Antiretroviral (ARV) therapy 
Yes

Interrupted
No

Not documented

75.1
6.0
18.4
0.5

72.3-77.8
4.8-7.5

15.9-21.1
0.2-0.9

* Confidence interval
1 Man who has sex with men
2 Injecting drug user
# French Guyana, French West Indies, Reunion Island

T a b l e  2
Prevalence of HBV and HCV infections by group of HIV 
transmission and continent of birth, France, 22 June 2004

HBV$ HCV§

N = 1849 % 95% CI* % 95% CI* 

Overall 7.0 5.9-8.1 24.3 21.3-27.6

HIV transmission group

Heterosexual contact 5.3 3.9-7.2 8.6 6.5-11.2

MSM1 9.2 7.1-11.8 3.1 2.0-4.7

IDU2 7.5 5.1-11.0 92.8 89.0-95.3

Transfusion recipient/
haemophiliac

5.9 1.9-16.6 47.1 32.3-62.5

Undetermined 6.6 3.3-12.5 18.0 11.1-27.8

Continent of birth

Europe3 6.3 5.2-7.7 28.2 24.9-31.8

Northern Africa 2.1 0.6-7.4 35.1 25.3-46.2

Sub-Saharan Africa 10.8 7.7-14.9 10.2 7.2-14.4

Asia 10.0 2.4-33.1 15.0 4.7-38.5

American continent 7.4 2.8-17.9 2.5 0.5-10.4

* Confidence interval
$ HBs Ag+ or HBV DNA+
§ anti-HCV + or HCV RNA+
1 Man who has sex with men 
2 Injecting drug user
3 Including French Guyana, French West Indies, and Reunion Island
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Among the HIV-infected patients with chronic hepatitis C, degree 
of liver fibrosis was assessed either by liver biopsy for 48.5% or 
by serum markers for 5.3% and both methods were used for 4.0% 
of the patients; 32.4 % had no available evaluation at the time of 
the survey (variable not documented: 10%). Severe liver disease 
defined by the presence of cirrhosis or hepato-cellular carcinoma 
was diagnosed in 24.7% [95% CI: 19.7-30.5] of the HIV-infected 
patients with chronic hepatitis C. Severe liver disease was diagnosed 
in 33.4% of IDUs with excessive alcohol consumption and in 
21.8% of those without (p=.05).

Among patients with chronic hepatitis C, 36.4% [95% CI: 
30.7-42.6] were (or had been) treated with anti-HCV therapy. This 
proportion varied whether liver disease was assessed or not (49.8% 
and 14.6%, respectively: p<10-3). Anti-HCV treated patients were 
(or had been) under ribavirin and interferon (pegylated or not) in 
79.7%, and under interferon alone in 17.0% (not documented in 
3.3%). 

HIV-HBV co-infection
The prevalence of HIV-HBV co-infection was 7.0% [95% CI: 

5.9-8.1] (Table 2), and varied according to the continent of birth 
(maximum for Sub-Sahara Africa: 10.8 %). The prevalence of 
negative HBs Ag associated to negative anti-HBc and negative 
anti-HBs was 27.1% [95% CI: 24.5-30.0] (Table 3). 

Among positive HBs Ag patients, HBV-DNA was positive for 
48.5% [95% CI: 38.6-58.4], negative in 27.3% and was not 
documented for 24.2%. HBe Ag was positive for 33.3%, negative 
for 45.4% and, was not documented for 21.3%. Among positive 
HBs Ag IDUs, delta virus serostatus was not documented for 
77.0%, positive for 19.2% and negative for 3.8%. Delta status 
was not documented for 66.7% of positive HBs Ag Sub-Saharan 
Africans, and was positive for 2.8%.

Among positive HBs Ag patients, the severity of liver disease 
was assessed in 37.1% of them, depending on the ALT level: in 
14.3% when ALT level was equal or below the upper limits of the 
reference values and in 59.3% when ALT level was greater. A severe 
liver disease was diagnosed in 26.0% and absent in 33.3% of the 
overall positive HBs Ag patients with abnormal ALT level.

At the time of the survey, 71.2% of the positive HBs Ag patients 
were treated for hepatitis B: with lamivudine (31.0%), tenofovir 

(8.4%) or adefovir (3.8%) alone, and 28.0% with lamivudine and 
tenofovir. The proportion of anti-HBV treatment varied from 81.8% 
when patients were on antiretroviral therapy to 11.8% when they 
were not. 

HIV-HBV-HCV co-infection
The overall prevalence of HBV-HCV co-infection was 1.6% [95% 

CI: 1.0-2.4]. HIV-infected patients with HBV-HCV co-infection were 
mainly (83.3%) injecting drug users. The prevalence of chronic 
hepatitis B associated with chronic hepatitis C was 0.8% [95% 
CI: 0.5-1.3].

Discussion
This survey estimated the prevalence of HBV co-infection (7%) 

among HIV-infected adults in France in 2004. It also estimated for 
the first time in Europe, the prevalence of HBV-HCV co-infection 
(1.6%) and of chronic hepatitis B and C (0.8%) in this population. 
It confirmed the importance of HIV-HCV co-infection (24.3%), 
mainly in IDUs. The prevalence of HCV and HBV infections was 
greater among HIV-infected patients than in the French population 
in 2004 (0.84% and 0.65%, respectively) [8].

Prevalence rates of HBV and HCV infection in our study were 
close to those reported in European HIV-infected cohorts at 
inclusion [9;10]. The estimates of HCV co-infection in 2001 (28%) 
[6] and 2004 (24%) were slightly different. This could possibly 
be due to a decrease in the proportion of IDUs between the two 
studies (22% versus 18.8%, respectively).. Interestingly, although 
cases of acute HCV infection have been described since 2001 in 
France among men who have sex with men [11], the estimates of 
HCV co-infection between 2001 (6%) and 2004 (3%) were not 
different in this group. However, any comparison of the estimates 
between the two surveys (2001 and 2004) should be interpreted 
with caution due to different sampling design. The prevalence 
of HCV co-infection (10%) among patients born in Sub-Saharan 
Africa, very close to the HBV’s (around 11%), could reflect the 
overall high prevalence estimates (3%) of HCV in Sub-Saharan 
Africa [12]. Therefore, HCV screening should be also routinely 
added to HBV testing and repeatedly included in the follow-up of 
HIV-infected patients originating from this region. 

The proportion of patients with chronic hepatitis C who had a 
liver fibrosis assessment evaluation increased from 49% [6] to 
62% in 2001 and 2004, respectively. This could be related to 
the development and availability of non-invasive markers of liver 
fibrosis in place of liver biopsy, since 2001 [13]. 

Severe liver disease among HCV mono-infected patients is 
associated with excessive alcohol consumption [14]. In our study, 
the proportion of severe liver disease among IDUs who had reported 
excessive consumption was higher than among those who had not. 
However, the overall proportion of heavy drinkers (12.3%) was three 
times lower than the 41.3% observed in newly referred HIV-infected 
IDUs with positive anti-HCV attending hepatology reference centers 
in France, in 2004 [15].

We found that almost one third of the HIV-infected population 
had negative biological markers for hepatitis B. A better promotion 
of anti-HBV vaccination targeting this population should be stressed 
according to the French recommendations [16].

Even though a higher incidence of liver-related cirrhosis [17], and 
a deleterious impact of hepatitis delta co-infection on liver fibrosis 

T a b l e  3
Prevalence of biological markers of HBV infection among HIV-
infected adults, France, 22 June 2004

N = 1849 % 95% CI* 

HBs Ag (+) or HBV DNA (+) 7.0 5.9-8.1

Negative HBV markers# 27.1 24.5-30.0

HBs Ag (-)     anti-HBc (-)     anti-HBs (+) 9.4 7.5-11-5

HBs Ag (-)     anti-HBc (+)     anti-HBs (-) 23.7

anti-HBs (+) 12.6            37.6 35.0-40.2

anti-HBs (?) 1.3

Not documented 18.9

* Confidence interval
# HBs Ag (-) anti-HBc (-) and anti-HBs (-)
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[18] had been observed in HIV-HBV co-infected patients compared 
to mono HIV-infected, biological markers (HBs Ag, HBV DNA, HBe 
Ag, Delta status) and the evaluation of liver disease severity related 
to chronic hepatitis B were too often not documented. Therefore, 
the overall proportion of severe liver disease (26.0%) related to 
chronic hepatitis B could be underestimated. 

The proportion of patients being treated for chronic hepatitis 
B was very high (71 %). A possible explanation is that antiviral 
molecules against HBV were opportunely chosen when HAART 
was needed. Since then, European guidelines on treatment of viral 
hepatitis and HIV co-infections have been issued in 2005 [19]. 
Criteria to decide whether to treat chronic hepatitis B include 
HBV-DNA level, liver disease activity, and the evaluation of the 
presence of cirrhosis. Moreover, the development and the use of 
less invasive techniques than liver biopsy probably contributed 
to a better diagnosis of severe liver disease by clinicians in this 
population.

Our study has several limitations. The results relied on data 
collected from medical records as the viral hepatitis markers were 
not measured at the time of the survey. The participation of the 
wards was lower than expected and may have biased the prevalence 
estimates. However, it is difficult to draw a conclusion on how it 
may have affected the results (over or underestimation). A small 
proportion of the patients did not agree to participate. It is unlikely 
that the non participation may be related to the HCV/HBV infection 
status and thus had any effect on our estimates. Also, we were not 
able to take into account the follow-up frequency of the patients. 
It is possible that patients with chronic hepatitis B or C were more 
likely to have been included in the study leading to a potential 
overestimation of the prevalence figures. However, the HCV and 
HBV prevalence we found was not significantly different from that 
reported in European cohorts at inclusion [6,7]. 

Conclusion
With a longer life expectancy for HIV-infected patients, hepatitis 

B and C associated co-morbidities are becoming major concerns 
in terms of health care. This study confirms the burden of HCV 
infection in HIV-infected patients and also emphasises the severity 
of liver disease linked to viral hepatitis in HIV-infected patients. 
The assessment of chronic hepatitis B co-infection in HIV-infected 
definitely needs to be improved, especially screening for hepatitis 
delta antibodies and evaluation of liver fibrosis. Since 2004, 
European guidelines for the management and treatment of chronic 
hepatitis C and B coinfection in HIV-infected adults have been 
released and should help the clinicians for a better assessment of 
chronic hepatitis B and C in HIV-infected patients. Furthermore, 
vaccination against HBV must be promoted among HIV-infected 
people with negative biological markers for hepatitis B.
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