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n INTRODUCTION

T
he human immunodeficiency virus
(HIV) infection shares transmission
routes with hepatitis B virus (HBV), he-

patitis Delta virus (HDV) and hepatitis C
virus (HCV) infection. Consequently, the risk
factors for the acquisition of these infections
are similar and markers of hepatitis virus in-
fections are frequently detected in anti-HIV
positive subjects [1]. 
Several studies suggest that about 80% of sub-
jects with HIV infection show serum markers
of an ongoing or previous HBV infection [1-4];
moreover, over 60% of HBsAg positive drug
addicts also show HDV infection and more
than one third of these are anti-HIV positive
[2, 5, 6]. 
Also HCV infection frequently occurs in sub-
jects with HIV infection (20-65%) [2, 3, 7, 8],
especially if they have received blood transfu-
sions or have been drug addicts (80-90%) (5,
9]; the prevalence is also high in male homo-
sexuals (8-15%) [10]. Although sexual trans-
mission of HCV is infrequent under normal
conditions (from 2 to 6%), it is 5 times as high
in subjects with HIV infection [11].
The aims of our study were to evaluate the
prevalence of viral hepatitis infections in anti-
HIV positive patients in our geographic area,
to analyse the importance of parenteral and
sexual risk factors for the acquisition of these
infections, to study the role of immunodefi-
ciency on the clinical presentation of hepatitis
and the role of the hepatitis viruses on the
clinical presentation of HIV infection.

n MATERIALS AND METHODS

Patients: we evaluated 189 consecutive anti-HIV
positive subjects from the Naples area (130
males and 59 females) at their first observation
as outpatients in our HIV day-care clinic from
October 1996 to October 2001, at the time HIV
infection was first identified. The median age
was 32 years (range 17-57) and the CD4 lym-
phocyte count was 362 ± 333/mm3 (mean +
S.D.); the patients were at different clinical
stages of HIV infection and 17 had AIDS. Our
patients had never been treated for HIV, HBV,
HDV or HCV infections at the time they were
included in the study.
Methods: liver function tests were performed by
routine methods. The lymphocyte subsets
(CD4, CD8) were determined by flow cytofluo-
rimetry using monoclonal antibodies and FAC-
Scan (Becton Dickinson, Mountain View, USA). 
To detect HIV replication we sought the serum
p24 antigen of HIV by a semiquantitative
ELISA (Abbott Lab., North Chicago, Il, USA) in
subjects first observed before March 96 and by
a HIV-RNA quantitative PCR assay (HIV-1
Monitor Roche, Roche Molecular System,
Branchburg, NJ) in those observed later [12, 13].
The clinical staging of HIV positive subjects
was performed according to the 1993 CDC clas-
sification [14]. Markers of HBV (HBsAg, HB-
sAb, HBcAb, HBeAg and HBeAb), HDV (Anti-
HD and HD-Ag) and antibody to HCV were
determined by ELISA commercial assays (Sorin
Biomedica, Saluggia, Italy; Abbott Lab., North
Chicago, IL, USA).
The presence of HBsAg was considered an in-
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dex of ongoing HBV infection, the presence of
HBcAb in HBsAg negative cases an index of
previous exposure to HBV, the presence of
serum HD-Ag or anti-HD was considered a
marker of HDV infection and anti-HCV positiv-
ity as a marker of HCV infection.
Since no patient underwent liver biopsy, those
with normal or elevated serum aminotrans-
ferase values for at least 6 months and with no
sign of liver cirrhosis (see below) were consid-
ered respectively asymptomatic carriers or
chronic hepatitis patients. “Clinical cirrhosis”
was diagnosed on the basis of abnormalities of
liver function tests and the presence of clinical
signs of cirrhosis: a blood platelet count lower
than 100.000/mm3, ascites, presence of porto-
systemic encephalopathy, presence of oe-
sophageal varices, presence of echographic
signs characterising liver cirrhosis (coarse pat-
tern, irregular margins, reduced capacity of the
hepatic veins).
Each subject completed a questionnaire record-
ing his/her demographic data, sexual behav-
iour and any exposure to parenteral risks of in-
fection. In particular we considered as “unsafe
homosexual or heterosexual activity” to have
had at least three occasional partners with ir-
regular use of condom in the last year; more-
over we defined as “homosexual or heterosex-
ual intercourse with a steady anti-HIV positive
partner” to have had a steady HIV positive sex-
ual partner with irregular use of condom in the
last year. Subjects who referred unprotected
sexual intercourse with an intravenous drug
abuser were considered as “sexual partners of
drug addicts”. For 14 subjects (0.7% of cases)
more than one risk factor was recorded; in these

cases the subjects determined what was their
own major risk factor.
Statistical Analysis: the statistical analysis of the
results was performed using Student’s t-test
and the chi-square test. A p value < 0.05 was
considered as significant.

n RESULTS

The polymorph expression of serum markers
associated to HBV, HDV and HCV in the 189
anti-HIV positive subjects in this study are rep-
resented in Table 1. For epidemiological and
clinical evaluation, these patients were sub-
grouped according to the presence of hepatitis
virus serum markers as reported in Table 2. Pa-
tients with no serum marker of hepatitis were
included in group “HIV”; patients with chronic
HBV infection, with or without HDV markers,
in group “HIV+HBV”; anti-HCV positive pa-
tients, with or without HDV markers, in group
“HIV+HCV”; patients with HBV+HCV co-in-
fection, with or without HDV markers, in
group “HIV+HBV+HCV” (Table 2).
The median age was similar in all the etiologic
groups and subgroups, but there was a higher
prevalence of males in group “HIV+HCV”
(Table 2). Moreover, the prevalence of cases
with a presumed acquisition time of HIV infec-
tion dating back at least 5 years was lower in
group “HIV” compared to groups
“HIV+HBV”, “HIV+HBV+HCV” and
“HIV+HCV” (32.9% vs. 71.5%, 66.6% and 71%,
respectively); the difference between group
“HIV” and group “HIV+HCV” was statistically
significant (p < 0.0001).

Tabella 1 - Chronic viral hepatitis infection in 189 anti-HIV positive subjects.

HBV, HDV or HCV markers No. of cases %

HBsAg 3 1.3

HBsAg, anti-HD or HD-Ag 4 2.1

Anti-HCV 35 18.5

Anti-HCV, HBsAg 7 4

Anti-HCV, HBsAg, anti-HD or HD-Ag 2 0.8

Anti-HCV, anti-HD or HD-Ag 2 0.8

Anti-HCV, anti-HBc 54 28.5

Anti-HBc 22 12

None 60 32

Total 189 100
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Of the 189 patients, 91 (48.1%) reported i.v.
drug abuse, 3 (1.6%) heterosexual intercourse
with a drug addict, 26 (13.7%) other unsafe
heterosexual activity, 37 (19.5%) heterosexual
intercourse with a steady anti-HIV positive
partner, 29 (15.3%) unprotected homosexual
intercourse, 1 (0.6%) homosexual intercourse
with a steady anti-HIV positive partner, 1
(0.6%) blood transfusion; only one patient
(0.6%) showed no risk factor for parenteral or
sexual transmission. Among the 130 males and
59 females, drug abuse was reported in 60%
and in 22%, respectively (p < 0.0001); steady
sexual relations with an anti-HIV positive
partner in 4% and in 54% (p < 0.0001). No dif-
ference was found between males and females
for other unsafe heterosexual relations (13%
males vs. 15% females).
We analysed the distribution of the hepatitis ae-
tiologies in relation to the major risk factor re-
ported (Table 3). Of the patients with a history
of intravenous drug abuse, eighty per cent were
in group “HIV+HCV”, 4.4% in group
“HIV+HBV”, 7.7% in group “HIV+HBV+HCV”
and 7.7% in group “HIV” (Table 3). Also unsafe
sexual intercourse, whether homosexual or het-
erosexual, and sexual intercourse with a steady
HIV positive partner were associated with the
presence of anti-HCV in serum (10.4%, 15.4%
and 26.4%, respectively).
No substantial difference in the CD4 cell count

was observed in the different hepatitis groups
(Table 4). However, we observed a statistically
significant association between an advanced
HIV clinical stage and HCV infection (p <
0.005); in fact, subjects in group “HIV” more
frequently than those in group “HIV+HCV”
were in the CDC-A clinical stage; conversely,
patients in group “HIV+HCV” were more fre-
quently in the CDC-B clinical stage; however
the percentage of patients with AIDS was simi-
lar in these two groups (Table 4). The low num-
ber of patients in groups “HIV+HBV” and
“HIV+HBV+HCV” does not allow statistical
analysis of the results.
Among the 60 patients in whom the HIV viral
load was assessed by RT-PCR we detected a
lower level of viremia in the 36 patients in
group “HIV” than in the 24 patients in group
“HIV+HCV” (28.415 ± 122.627 vs. 69.944 ±
158.379 copies/ml). This difference however is
not significant to the statistical analysis (p <
0.2).
We found 25 patients with normal ALT for at
least 6 months (20 in group “HIV+HCV”, 3 in
group “HIV+HBV” and 2 in group
“HIV+HBV+HCV”) and 73 patients with bio-
chemical signs of chronic hepatitis (66 in
group “HIV+HCV”, 4 in group “HIV+HBV”
and 3 in group “HIV+HBV+HCV”). Signs of
clinical cirrhosis were observed in 9 patients: 5
of the 91 patients in group “HIV+HCV” (5.5%)

Tabella 2 - 189 anti-HIV positive subjects. Age and sex.

Etiologic group No. of cases Age, yrs median (range) M/F (% Male)

“HIV” 82 30 (17-55) 1.41 (58.5)

“HIV+HCV” 91 32 (21-57) 3.13 (75.8)

“HIV+HBV” 7 34 (32-36) 6 (85.7)

“HIV+HBV+HCV” 9 30 (23-37) 2 (66.7)

Total 189 32 (17-57) 2.2 (68.7)

Tabella 3 - 189 anti-HIV positive subjects: risk factor.

Etiologic group i.v. drug Unsafe Unsafe Hetero-homo sexual contact
abuse, % heterosexuality, % homosexuality, % with a steady HIV partner, %
91 cases 29 cases 29 cases 38 cases

“HIV” 7.7* 82.7* 79.3° 68.4^

“HIV+HCV” 80.2* 10.4* 17.3° 26.4^

“HIV+HBV” 4.4 6.9 3.4 -

“HIV+HBV+HCV” 7.7 - - 5.2

* Group “HIV+HCV” vs  Group “HIV” = p < 0.0001; ° Group “HIV” vs  Group “HIV+HCV” = p < 0.0001; ^ Group “HIV” vs  Group
“HIV+HCV” = p < 0.001
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and 4 of the 9 in group “HIV+HBV+HCV”
(57.1%). None of the 82 subjects with no
marker of a hepatitis virus infection showed
signs of chronic hepatitis or clinical cirrhosis.
In patients with hepatitis virus infection, con-
sidered all together, no significant difference
in the CD4 cell count was observed between
asymptomatic carriers, chronic hepatitis pa-
tients and clinical cirrhosis patients: 350±330
CD4 cells/mm3 (mean ± SD) in the 25 asymp-
tomatic carriers, 321 ± 271 CD4 cells/mm3 in
the 73 chronic hepatitis patients and 276 ± 154
CD4 cells/mm3 in the 9 clinical cirrhosis pa-
tients. 

n DISCUSSION

Our study showed a high prevalence of pa-
tients chronically infected with hepatitis virus
among anti-HIV positive subjects: HCV infec-
tion was found in 53.9% of cases and HBV in-
fection in 8.4%, whereas only 32% of our pa-
tients had no marker of hepatitis virus infec-
tion. These prevalences are similar to those we
reported in a previous study [15] and to data
from other studies in Italy [2, 5].
Intravenous drug abuse was strictly associ-
ated to the presence of HCV infection, since
82.3% of anti-HIV positive drug abusers in the
study were anti-HCV positive. Even unsafe
sexual activity was associated to a spread of
HCV in anti-HIV positive subjects. These ob-
servations confirm the importance of the role
of parenteral route in the transmission of
HCV infection, but even the role of sexual
transmission of HCV infection in HIV positive
patients should be underlined. In fact, 19.8%
of the 91 patients with HIV/HCV coinfection
showed only unsafe sexual activity as the ma-
jor risk factor for parenteral transmission. On
the other side, HCV infection was detected in

10.4% of the 29 patients who reported unsafe
homosexual activity, in 15.4% of the 26 with
unsafe heterosexual activity and in 26.4% of
the 38 who had sexual activity with a steady
anti-HIV positive partner. For full compre-
hension of the importance of these preva-
lences, we would like to recall that in the gen-
eral population in southern Italy Guadagnino
observed anti-HCV prevalences of 1.3%, 2.3%
and 5.0%, respectively in 452 subjects under
30 years old, 215 subjects 30-39 years old and
161 subjects 40-49 years old [16]. In addition,
Sagnelli found no higher risk of HCV infec-
tion for 156 spouses of HCV infected subjects
than for 362 other relatives (O.R. 1.9, C.I. 95%
= 0.8-4.2) [17]. Akahane showed that the rate
of HCV infection among spouses correlates
with the duration of marriage: no sign of HCV
transmission was detected among those mar-
ried for less than 10 years, whereas the possi-
bility of transmission was observed with in-
creasing frequency with each additional
decade of marriage [18]. Considering the ex-
perience of the above-mentioned authors, we
may conclude that the sexual transmission of
HCV is rare in the normal population,
whereas there is a helper role of HIV in the
sexual transmission of HCV, probably due to
immune-depression that might favour HCV
replication. This was hypothesised by Eyster
in 1991 [11].
Published studies on the influence of HCV in-
fection on the outcome of an HIV related dis-
ease are conflicting and not conclusive. In-
deed, the data reported by Ockenga show a
more severe clinical outcome in HIV patients
with HCV infection [3], whereas more recent
observations claim no influence at al. [8]. In
our patients no substantial difference in the
immunological parameters, nor in the HIV
viremia levels, nor in the frequency of AIDS
was observed between patients with HIV in-

Tabella 4 - 189 anti-HIV positive subjects: number of CD4 and HIV clinical stage.

Etiologic group No. of cases CD4 CDC, 93
mean ± DS Stage A Stage B Stage C

“HIV” 82 349 ± 233* 72° 17° 11°

“HIV+HCV” 91 384 ± 280* 53.8° 39.6° 6.6°

“HIV+HBV” 7 179 ± 232 28.5 43 28.5

“HIV+HBV+HCV” 9 437 ± 375 44.4 55.6 0

Total 189 362 ± 333 60.8 30.2 9

* Group “HIV” vs Group “HIV+HCV”: p = n.s.; ° Group “HIV” vs Group “HIV+HCV” = p < 0.005
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fection alone and those with HIV+HCV coin-
fection. However, patients with HIV+HCV
coinfection more frequently than those with
HIV infection alone showed a CDC-B clinical
stage. However, it remains unclear whether
the higher prevalence of cases with oral my-
cosis, seborrhoic dermatitis, fever, diarrhoea,
weight loss and monomeric zoster, patholo-
gies linked to a pre-AIDS stage, might be re-
lated to a longer duration of HIV infection or
to some influence of HCV infection.
It is also unclear what role HIV plays in the
outcome of liver disease [19-21]. A study car-
ried out in 1997 by Soto showed a more fre-
quent progression to cirrhosis in subjects with
HIV-HCV co-infection than in those with
HCV infection alone [22]; moreover the diag-
nosis of liver cirrhosis has been reported to be
associated to a more severe degree of immun-
odeficiency [23]. The serum HCV-RNA levels
have been reported to be higher in subjects
with HCV+HIV co-infection than in those
with HCV infection alone, with an inverse
correlation to the CD4 count [24-26]. Our data
show that a presence of a more severe viral
liver disease is linked to a multiple hepatitis
virus infection, regardless of the degree of im-
munodepression. These data agree with the
results of our previous studies in anti-HIV

negative subjects with chronic hepatitis [27,
28].
In conclusion, we have shown that in anti-
HIV positive patients, co-infection with the
major hepatitis viruses is common, especially
in drug abusers, and that the HIV infection
may be a cofactor in the sexual transmission
of HCV infection. Co-infection of HIV and
multiple hepatitis infections seems to be asso-
ciated to a more severe liver disease. Recent
progress in anti-retroviral therapy and the
consequent improvement in the prognosis of
patients with HIV infection warrant greater
attention being paid to concomitant chronic
viral hepatitis.

Key Words: HIV, HCV, HBV, HDV, drug
abuse, sexual transmission.
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In 189 anti-HIV positive subjects (130 males
and 59 females; median age 32 years, range
17-57) we evaluated the prevalence of pa-
tients with hepatitis infections, the role of
parenteral and sexual risk factors on the ac-
quisition of these infections and the recipro-
cal influence between HIV and HCV infec-
tions. HCV infection was detected in 53.9% of
cases and HBV infection in 8.4%. In only 32%
of our patients no marker of hepatitis virus
infection was detected. The presence of a he-
patitis virus infection was associated to drug
addiction; indeed in 91 drug abusers
HIV/HCV co-infection was present in 80% of
cases and HIV infection alone in 7.7%,
p<0.0001. On the other hand, the association
between unsafe sexual activity, whether ho-
mosexual or heterosexual, and sexual activity
with a steady anti-HIV positive partner with
HCV infection was less evident, although the

high prevalence of anti-HCV in these cases
(10.4%, 15.4% and 26.4% respectively) clearly
suggests that HIV infection may improve the
sexual transmission of HCV. No substantial
differences in the level of immunodeficiency,
nor in the HIV viral load nor in the frequency
of AIDS cases were observed between pa-
tients with HIV infection alone and those
with HIV/HCV co-infection. In fact, the per-
centage of patients with AIDS was similar in
these two groups. However, we observed a
statistically significant association between
an advanced HIV clinical stage and the pres-
ence of HIV/HCV co-infection (p<0.005),
since subjects with co-infection more fre-
quently than with HIV infection alone were
in the CDC-B clinical stage. The presence of a
more severe liver disease was linked to a
multiple hepatitis virus infection, regardless
of the degree of immunodeficiency.

SUMMARY
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In 189 soggetti anti-HIV positivi (130 maschi,
età mediana 32 anni, range 17-57) è stata valu-
tata la prevalenza delle infezioni da virus epati-
tici, il ruolo dei fattori di rischio parenterali o
sessuali nell’acquisizione di queste infezioni e la
reciproca influenza delle infezioni da HIV ed
HCV. Le infezioni da HCV ed HBV sono state
evidenziate rispettivamente nel 53.9% e
nell’8.4% dei casi. Solo il 32% dei pazienti non
presentava alcun marker di infezione da virus
epatitici. La presenza di infezione da virus epati-
tici era associata alla tossicodipendenza; infatti
nei 91 tossicodipendenti la coinfezione HIV-
HCV era presente nell’80% dei casi, mentre la
sola infezione da HIV nel 7.7% (p<0.0001).
L’associazione tra attività sessuale a rischio (rap-
porti sessuali non protetti, sia omo- che eteroses-
suali, e attività sessuale con un partner stabil-
mente HIV positivo) ed infezione da HCV era

meno evidente, sebbene l’alta prevalenza di anti-
HCV in questi casi (10.4%, 15.4% e 26.4% ri-
spettivamente) suggerisce che l’infezione da HIV
può favorire la trasmissione sessuale di HCV. I
pazienti con coinfezione HIV-HCV non presen-
tavano nessuna differenza sostanziale per quanto
riguarda il livello di immunodepressione, i livelli
di viremia da HIV e la frequenza di AIDS ri-
spetto ai pazienti con sola infezione da HIV. Tut-
tavia è stata osservata una associazione statisti-
camente significativa tra uno stadio clinico
avanzato di infezione da HIV e la presenza di
coinfezione da HIV-HCV (p<0.005), considerato
che i soggetti con coinfezione più frequentemente
appartenevano al gruppo B della classificazione
CDC. La presenza di una malattia epatica più se-
vera era correlata alla presenza di una infezione
multipla da virus epatitici, indipendentemente
dal grado di immunodeficienza.
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