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ACTIVE REPLICATION OF HEPATITIS B VIRUS (HBV) IN HIV TYPE 1
AND IN HIV TYPE 2 INFECTED PATIENTS

MLF. BARROS(1), J. PIEDADE(2), G. NUNES(1), W. CANAS-FERREIRA(2), A.P. SILVA(4), 1.L. CHAMPALIMAUD(3) &
JA MACHADO-CAETANO(T)

SUMMARY

To evaluate the effect of concurrent infection by HIV on HBV infection or immunity, we have
studied a group of 66 HIV 1+ symptomatic Caucasian patients and another ol 38 African HIV2+
asymptomatic individuals, concerning their HBV status: serological markers of infection and presence
ol HBV-DNA in serum, the last taken as sign of hepatitis B virus active replication, were monitored.
HIV+ groups were compared with seronegative controls, adequately matched for age, sex and ethno-
logical background.

HBV DNA was found in 7.6% of HIV | + Caucasian patients and 3.2% of seronegative controls; in
African HIV2+ individuals 2.6% were also HBV DNA+, a percentage close to that found in HIV2
seronegative controls (2.9%).

No correlation was found between HIV infection and HBV active replication. Immunodepression
that follows HIV infection over time may be compatible with a degree of T cell function capable of
avoiding reinfection with or reactivation of HBV, even in symptomatic stages of acquired immunodefi-
ciency syndrome. Our findings are relevant to the choice of preventive strategies in populations at risk

for HIV and HBV infection.
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INTRODUCTION

Hepatitis B virus (HBV)'" and human immunodefi-
ciency virus (HIV)* share parenteral and sexual modes
of transmission, so risk factors for both viruses are sim-
ilar, coinfection may be frequent and interaction between
HIV and HBV possible: -X protein coded by an open
reading frame in HBV genome may transactivate HIV
long terminal repeats'** and stimulate HIV replication;
-T cell impairment subsequent to HIV infection may in-
fluence the outcome of viral hepatitis. In fact, a higher

rate of progression to chronicity after HIV infection has
been observed in HBV patients'® as well as diminished
responsiveness to recombinant o interferon therapy*'.
However, reports of HBV reactivation or reinfection dur-
ing HIV infection are rare'*™.

An increased expression ol HBV surface and core
antigens in hepatocytes from chronically infected pa-
tients who were also HIV+'*** — although with no diffe-
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rence in HBV circulant DNA — could be ascribed to T
cell dysfunction, even in asymptomatic subjects', but
other factors may also be involved as time of first contact
to HBV or duration of previous chronic infection?'.

In mitogen stimulated peripheral blood mono-
nuclear cells, detection of HBV DNA sequences after en-
zymatic amplification has been reported but with con-
flicting results concerning correlation to HIV status®™'!,

In patients from Central Africa, no difference was
found in HBsAg expression between HIV+ and HIV
negative individuals, in spite of pre-s2 antigen may be
more frequent among those who are HIV+*, In Europe, a
recent study of prevalence of different viral hepatitis
markers in HIV+ patients also failed to notice any differ-
ence concerning HBV serological markers and HIV in-
fection'.

We have studied two different groups of HIV in-
fected individuals: one of HIV 1+ Caucasian patients,
the large majority of which were symptomatic (66 out of
82, 80.5%) and living in Portugal and another of HIV 2+
African asymptomatic subjects, residents in Guinea-
Bissau, a region where HIV and HBV are both endemic,
in order to assess the effect of coinfection with HIV: (1)
in the course of HBC infection; (2) in previously estab-
lished immunity.

HIV+ patients were compared to control
seronegalive groups from the same geographical origin
and cthnological background, concerning serological
markers of HBV infection and the presence of circulant
HBYV DNA, considered as sign of active HBV replica-
tion. which correlation with HBe antigen expression is
well known for several years™*** being a marker of
much higher sensitivity'.

PATIENTS AND METHODS

Characteristics of the different groups studied (pa-
tients and controls) are summarized in Table 1.

All patients gave an informed agreement to partic-
ipate in this study and samples obtained from 5 ml of
blood were kept, cyphered and anonymous, at =20 °C
until use.

HIV antibodies and HBV antibodies or antigens
were detected using commercial enzyme linked
immunosorbent assays (ELISA) (Cambridge Biotec.
Corp. and Abbot, respectively). HIV positive results
were confirmed by Western blot (Pasteur) and or immun-
ofluorescence assay'’.

Viral DNA was prepared from 200 pl of serum, in-
cubating for 1 hour at 65 °C in 50 mM Tris-HCI bulfer
pH = 7.5, 150 mM NaCl, 25 mM EDTA, 2% SDS.
0.4 mg/ml proteinase K (Sigma), extracting twice with a
phenol-chloroform-isoamylic alcohol mixture (25:24:1)
and ethanol precipitating at =20 °C in the presence ol
300 mM sodium acetate and 25 pg of yeast t RNA
(Sigma).

Precipitates were collected by centrifugation
(10,000 g for 30 minutes) and resuspended in 50 pl of
10 mM Tris-HCI pH = 7.5, 1 mM EDTA or distilled wa-
ter. In the first case viral DNA was detected by molecular
hybridization (M.H.) using a dot-blot assay and *P-la-
belled cloned HBV DNAS,

For polymerase chain reaction (PCR)* analysis
25 ul of sample (corresponding to 100 ul of serum) were
amplified in a total volume of 100 pl reaction mixture
containing 5 U. of Tag DNA polymerase (Pharmacia),

TABLE 1
Characteristics of the different groups studied,
CAUCASIAN AFRICAN
HIV 1+ HIV- HIV- HIV 24 HIV-
HBV carc#

N 82 557 72 £ 69
Male 71 286 51, 24 45
Female 1 271 21 14 24
Age(median) i3 35 40 35 34
Range 15-60 15-65 13-68 20-55 9-65
Symptom.* 66 = — 0 ~
Asympt.## 16 - - 38 -

* Stages I and IV (CDC)3
"= Stage 11
#f HBsAg+, anti-HBe+ for > 6 months
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250 pmoles of cach desoxiribonucleoside triphosphate,
Ix reaction buffer (Pharmacia) and 25 pmoles of the oli-
gonucleotide pair'®,

5" GCTTTG GGG CAT GGA CAT TGA CCC GTA TAA
3" (pos 1864-1893)

5'CTG ACT ACT ATT TCC CTG GAT GCT GGG TCT
3" (pos 2133-2104)

After 30 cycles at 94 °C (30s), 45 °C (60s), 72 °C
(60s). following an initial denaturation period of 10 min-
utes at 94 °C and a last incubation at 72 °C for 7 minutes,
one tenth of the reaction mixture was electrophoresed in
a 2% agarose gel to check amplified DNA.

Statistical analysis was performed using %* testing.

RESULTS

Serological markers of HBV infection and presence
of seric HBV DNA were evaluated in 82 HIV 1+ patients
(66 symptomatic and 16 asymptomatic) and 557 HIV
negative controls, adequately matched considering age
and sex, as well as in 38 HIV2+ individuals and 69 HIV
negative controls from Guinea-Bissau.

Amongst Caucasian HIV I+ symptomatic patients,
according to C.D.C. classification’, 11 (16.7%) were also
HBsAg+ and in 5 (7.6%) HBV DNA was found in se-
rum. These percentages are higher than those found in
HIV negative control blood donors (HBsAg 8.1%, HBV
DNA 3.2%) but the difference is not statistically signif-
icant (p > 0.1). However, the number of sera positive for
anti-HB¢ antibodies is much higher in HIVI+ patients
(72.7%) than in negative controls (22.4%) as can be seen
in Table 2 (p <0.01). No HBsAg+ or DNA+ sera was
found in asymptomatic individuals.

In African HIV2+ patients, 7 (18.4%) were HBsAg+
and 1 (2.6%) HBV DNA+, percentages that did not sig-
nificantly differ from those in HIV negative control
population (30.4 and 2.9%, respectively). Anti-HBc¢ anti-
bodies were present in 35 (92.1%) ol African HIV2+ and
62 (89.9%) of HIV negative scra.

As itis also shown in Table 2 about 50% of HBsAg+
sera from Portugal are HBY DNA+, either in HIV 1+ pa-
tients or HIV negative controls, asymptomatic blood do-
nors and HBV chronic carriers. Although there is a
slightly higher frequency in the HIV 1+ group (54.5%)
than in the HIV negative (40%), this was not statistically
significant. Further subclassification on symptomatic vs.
asymptomatic HIV1+ was not possible due to the small
amount of cases in these categories. In groups from
Guinea-Bissau a lower percentage of HBsAg DNA+ car-
riers was found (14.3% in HIV2+ sera and 9.5% in HIV
negative controls).

HBV DNA was detected by M.H. (Figurce 1) and
PCR (Figure 2) in all sera positive for HBe antigen, but
only through PCR in HBe negative sera positive for anti-
HBe, with the exception of I sample from HIV2+ pa-
tients which was also detected by M.H., as well as in 14
samples from HIV negative HBV carriers, using probes
which sensitivity went down to 2.5 to 5 pg of HBV
DNA/mI serum (Figure 1).

DISCUSSION

No strong correlation was found between active
HBYV replication and HIV infection, cither in HIVI+
symptomatic Caucasian patients or in HIV2+
asymptomatic African individuals. Symptomatic and
asymptomatic patients were considered in an attempt to
study individuals with a different degrec of immunodefi-
ciency, infected by one of the two known HIV types and

TABLE 2
HBY markers in the different groups studied.

HIVI+ HIV- HIV- HIV2+ HIV-
HBY carriers

N 66F 6% 557 72 38 69
Anti-HBe+ 48 8 125 72 35 62
HBsAg+ 11 0 45 72 7 21
HBeAg+ 2 0 13 0 0 |

DNA (MH/PCR) 2 0 13 (s+e+) 14 (s+oe+) I (s+oe+) | (s4e+)
DNA (PCR) 3 0 5 (s+oe+) 18 (s+oe+) 0 I (s4oe+)
Total 5 0 18 32 I 2

DNA/s+ 54.5% - 40% 44.4% 14.3% 9.5%

* symptomatic
£ asymptomatic
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Fig. 2 - Amplification of HBV DNA sequences from HBsAg+ HIV I+ samples (269bp). Lanes a

and b: DNA size markers (189bp and 599bp).

that could have been exposed to HBV at different periods
of their lives.

No significant increase in HBsAg and HBY DNA
carriers was evident in HIV infected individuals when
HBV DNA was tested using the most sensitive methods
presently available: molecular hybridization and PCR.

PCR with a set of primers localized in the core re-
gion of HBV genome enabled us to evidence viral DNA
in 40 to 45% of HBsAg+ sera what is in agreement with
other results known, considering not only HBeAg+ sera
but all HBsAg+ sera and as it is evident in the group of
HIV negative HBV carriers, all of them anti-HBe anti-
body positive and selected with the aim of comparing
HIV patients with a population in which T cell response
could be non efficient due to escape or T cell antagonist
viral mutants*®.

In HIV+ patients, the percentage of HBeAg+ sera
was low and coincident with DNA detection by molecu-
lar hybridization and PCR. PCR, as expected for a more
sensitive method, allowed further detection of DNA+
samples, all of them with s+antiHBe+ markers.

A lower percentage of DNA+ samples amongst
HBsAg+ was found in African patients, it is temptative to
speculate that escape mutants would be rare and T cyto-
toxic cells capable of a complete clearance of infected
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hepatocytes, but only a larger number of DNA positive
samples would allow a valid analysis of viral mutants.

Results obtained in sera from Guinea-Bissau reflect
the epidemiologic pattern of infection by HBV during
childhood and a latter contact with HIV in adult life, as il
is known for other regions of Africa'®. Although a slower
pregression to full blown AIDS has been claimed for
HIV2, maintenance of T cell surveillance sufficient to
avoid reactivation and prevent HBV reinfection may also
be present in HIV1 infected patients, even in symptom-
atic stages of immunodeficiency progression as shown
by our results and rare reports of HBV reactivation or re-
infection.

In Caucasian Portuguese patients, the difference in
anti-HBc¢ antibodies found between HIV+ and HIV
negative controls is in favour of a contact with HBV and
HIV that may be more or less simultaneous and related
with sexual behaviour, However, as HBV is more conta-
gious and has been prevalent in risk populations for a
longer time than HIV, it is possible that HBV infection
has preceded HIV1 infection and so hepatitis outcome
has not been influenced by severe immunodepression.

Our results strength the need of screening HIV+ pa-
tients for markers of HBV infection in order to:

* Prevent further dissemination of HBV in groups at

risk and particularly vulnerable to an unfavourable
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Fig. | - Dot-blot hybridization for HIV 1+ samples,
(2 ng 10 0.5 pg), Position m5 - positive control,

outcome of hepatitis, if HBV infection takes place af-
ter HIV infection.

» Identify patients that could benefit from protection
through vaccination while still immunocompetent.

* Avoid a possible role of HBV as a cofactor influenc-
ing rapid progression to AIDS in HIV infected pa-
tients,

RESUMO

Replicacio ativa do virus da hepatite B (HBV) em
doentes infectados pelo virus da imunodeficiéncia
humana (HIV) de tipo 1 ou de tipo 2

A fim de avaliar as conseqiiéncias da infecgiio por
HIV no curso da infec¢io por HBV, ou na imunidade
anteriormente adquirida, estudamos um grupo de 66
doentes Caucasoides HIV 1+ sintomdticos e outro de 38
individuos seropositivos para HIV2 e provenientes da
Africa, quanto a marcadores serolégicos de infecgio por
HBV e quanto a presenca de DNA viral circulante,
tomada como sinal de replicagdo ativa do virus da
hepatite.

Os grupos HIV+ foram comparados com controles
seronegativos adequados tendo-se verificado que 7.6%
dos doentes HIVI+ eram também HBV-DNA+ (versus
3.2% nos seronegativos) bem como 2.6% dos HIV2+
(versus 2.9% nos controles seronegativos), niio sendo as
diferencas estatisticamente significativas em qualquer

Positions 11 to 16 are HBV DNA dilutions

um dos casos e nio tendo sido encontrada correlagio
entre infecgdo por HIV e replicagio ativa de HBV.

A imunodeficiéncia que se instala progressivamente
apds infec¢iio por HIV, poderi ser compativel com um
arau de vigilancia T suficiente para impedir reinfecgao
ou reativagio de HBV, mesmo em individuos ji
sintomaticos.

Os nossos resultados siio relevantes para a escolha
de estratégias preventivas da hepatite B em gupos com
risco de infec¢ao por HIV.
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