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IN VIVO DOWN REGULATION OF HIV REPLICATION AFTER HEPATITIS C SUPERINFECTION
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Abstract There are increasing molecular and clinical evidences that the effects of human immunodeficiency virus
(HIV) infection can be modified by coinfection with other viruses. The objective was to investigate the

viral interaction between HIV and hepatitis C virus (HCV) after HCV superinfection. A 16 year-old pregnant woman
was evaluated because of icteric acute hepatitis. Admission laboratory tests showed the following results: ALT 877
IU/L; AST 1822 IU/L; bilirubin 6.79 mg/dl. Diagnosis of acute HCV was based on detection of serum HCV RNA by
PCR and anti-HCV seroconversion. ELISA for anti HIV testing was positive and confirmed by western blot. Serum
markers for other viruses were negative. The patient was followed during 19 months; serum samples were taken
monthly during this period for detection of plasma HIV and HCV RNA. Levels of plasma HIV-RNA were positive in all
samples tested before and after the onset of acute hepatitis C. Six months later and a for two month period, and 13
months later for a period of one month HIV viremia was undetectable; then HIV-RNA in plasma was detectable again.
In conclusion, HCV superinfection may have temporarily interfered with HIV replication in our patient. The following
observations support our hypothesis: it has been demonstrated that HIV-1 replication is suppressed by HCV core
protein which has transcriptional regulation properties of several viral and cellular promoters. Clinical implications of
this event are not generally known and the interaction between these two viruses in dual infections is worth consider-
ing.

Resumen Inhibición de la replicación de HIV luego de una  superinfección por el virus de la hepatitis C.
Existen evidencias clínicas y moleculares que muestran que el curso de la infección por el virus de la

inmunodeficiencia humana (HIV) puede ser modificado por la coinfección con otros virus. El objetivo del presente
estudio fue investigar el efecto de la interacción viral entre el HIV y el virus de la hepatits C (HCV) después de
una superinfección por HCV. Una mujer de 16 años embarazada fue evaluada por presentar hepatitis aguda e
ictericia. El laboratorio de admisión mostró: ALT 877 UI/L; AST 1822 y bilirrubina de 6.79 mg/dl. Se detectó en
suero la presencia del ARN del HCV por PCR y seroconversión de anti-HCV por lo que se diagnosticó hepatits
aguda por virus C. Los marcadores virales para otros virus hepatotrópicos fueron negativos. Un ELISA fue positivo
para anti-HIV y confirmado por Western blott. La paciente fue seguida durante 19 meses con muestras de sangre
tomadas mensualmente para la detección plasmática del ARN del HIV y HCV. Los niveles del ARN-HIV fueron
positivos en todas las muestras estudiadas antes y después del inicio de la hepatitis C. Seis meses después y por
un lapso de 2 meses, y 13 meses después y por un lapso de un mes la viremia del HIV fue indetectable. En
conclusión la superinfección por el HCV pudo haber interferido temporariamente en la replicación del HIV. Las
implicancias clínicas de este evento se desconocen, sin embargo, la interacción entre estos virus debería ser
considerada en futuros estudios virológicos y moleculares.
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BRIEF COMMUNICATION

There are increasing molecular and clinical evidences
that the effects of human immunodeficiency virus (HIV)
infection can be modified by coinfection with other viru-
ses1, 2. HIV and hepatitis C virus (HCV) have similar
parenteral routes of transmission including intravenous
drug abuse and exposure to blood products3. This com-
mon epide-miology explains the high frequency of com-
bined infection by both viruses. However, the influence of

HCV infection on HIV-seropositive patients is unclear. In
the present study, we report the case of an HIV infected
patient whose plasma levels of HIV-RNA became tempo-
rarily undetectable after HCV superinfection.

A 16 year-old pregnant woman was referred to the
Liver Unit in April 1997 because of acute hepatitis-like
illness, with jaundice, nausea, abdominal pain, fever,
diarrhea, itching and elevated serum alanine amino-trans-
ferase (ALT) and aspartate amino transferase (AST) lev-
els. She was at 30 weeks gestation and her prenatal
course had been uneventful until this episode. She had a
history of intranasal cocaine use since she was 14 years
old, sharing devices to inhale the drug and had an intra-
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venous drug user (IVDU) sexual partner. There was no
history of blood transfusion, hepatotoxic drugs exposure
or other hepatocellular injuries. Liver function tests per-
formed in February 1997 during routine ante natal care
showed normal ALT (19 IU/L), AST (23 IU/L) and bilirubin
(0.28 mg/dl) level. Serum sample collected in March 1997
was retrospectively tested for HCV antibodies (ELISA-2,
Abbot Laboratories, Chicago, USA) being negative. HIV
antibodies testing by ELISA was positive in this sample
and the result was confirmed by western blot. At the on-
set of the hepatitis symptoms in April 1997, admission
laboratory tests showed the following results: ALT 877
IU/L (normal value < 40); AST 1822 (normal value < 37
IU/L); bilirubin: 6.79 mg/dl and hemoglobin 10.2 g/dl.
Serum markers for hepatitis B virus revealed a pattern of
resolved HBV infection (HBsAg negative, anti-HBc posi-
tive and anti HBs positive) and for hepatitis A, IgM anti-
bodies were negative. Testing of anti-HCV was positive
indicating seroconversion, and diagnosis of acute hepa-
titis C was established.

HCV-RNA was detected in serum concomitantly with
the increase of ALT (Figure 1) by polymerase chain reac-
tion (PCR) with a set of primers derived from the highly
conserved 5'non-coding region of the HCV genome4. The
serum sample collected from the patient in March 1997
was retrospectively tested for HCV RNA being
undetectable. All serological markers were determined

Fig. 1.– Virological, serological and biochemical profile of HIV/HCV coinfected
patient. LB: Liver Biopsy: � Detectable RNA level, � Undetectable RNA
level.

by commercially available ELISA tests according to the
manufacturer's instructions (Abbott Laboratories, Chicago,
USA). Non-organ-specific autoantibodies (anti smooth
muscle, antinuclear and anti liver-kidney microsomal)
were negative. Abdominal ultrasound examination was
normal.

CD4 lymphocyte subsets were measured by flow
cytometry and the results were 360 and 240 cells per
cubic millimeter in July 1997 and September 1998 re-
spectively. After resolution of the jaundice she had inter-
mittent elevation of ALT levels (see Figure 1). Fifteen
months after the initial episode of hepatitis, liver biopsy
was performed and showed chronic hepatitis, total Knodell
score 5, and no fibrosis was found.

The patient was followed during 19 months from March
1997 to September 1998; serum samples were taken
monthly during this period for detection of plasma HIV
and HCV RNA. Plasma HIV-1 RNA was assayed by
nested PCR using a set of primers from the polymerase
region gene5. All plasma samples taken previous and af-
ter the onset of acute hepatitis C and until October 1997
were HIV-1RNA positive. In November 1997 and for to
months period and in May 1998 for a period of one month
HIV viremia was undetectable; then HIV-RNA in plasma
returned detectable again (see Figure 1). No antiretroviral
therapy was implemented during the study period because
the patient denied to be treated.
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At all times, informed consent was obtained from the
patient and the study conforms to the ethical guidelines
of 1975 Declaration of Helsinki and was approved by a
local ethics committee.

Discussion

The interference among viruses is a well-documented
biological phenomenon whereby one virus particle can
restrict the replication of another6. It has been demons-
trated that patients with HIV infection are frequently
coinfected with other viruses, including hepatitis viruses.
Moreover, there is strong evidence that biological inter-
action between two viruses in the same host could modify
the clinical course or transmissibility of viral infection3.
Both HCV and HIV are transmitted by parenteral routes,
and coinfection with these two viruses is common among
patients with a history of IVDU or transfusion. The
virological findings of the present study showed that there
was transitory clearance from plasma of HIV-RNA after
HCV superinfection in a patient previously infected by
HIV. Therefore, we postulate that HCV superinfection may
have temporarily interfered with HIV replication in our
patient. The following observations support our hypoth-
esis: a) it has been experimentally demonstrated in vitro
that HIV-1 replication is suppressed by HCV core protein
which might act as a strong repressor of the long termi-
nal repeat of HIV-17, b) the HCV core protein is a major
component of viral nucleocapsid with transcriptional regu-
lation properties of several viral and cellular promoters8

and c) it has been found that HCV superinfection in a
patient with chronic HBV infection exerted a viral interfer-
ence that was followed by spontaneous seroconversion
and termination of the HBV carrier state9.

We cannot rule out the possibility of a spontaneous
decrease of HIV viral load below the detection level of
our PCR. However, HIV RNA clearance seems to be in-
duced by HCV superinfection since plasma HIV viral load
in untreated patients vary from 102 to 106 copies/ml and
the sensitivity of the HIV-PCR used in our study was 10
copies/ml5, 10, 11.

Noteworthy, despite the high frequency of this viral
association, the role of HCV in modulating HIV replica-
tion has not been studied extensively. Different facts may
give an explanation for this lack of information. First, the
transitoriness of this event would require a close follow-
up of virological assays in order to be evidenced. Sec-
ond, this phenomenon might only occur during the first
stages of HCV infection when acute HCV infection is usu-
ally subclinical and any change in HIV viral load is not
suspected of being produced by HCV superinfection.

One may speculate that viruses that interfere with HIV
replication should infect the same cells1. HCV, like HBV,
is regarded as predominantly hepatotrophic, neverthe-

less HCV related RNA has also been detected in lym-
phoid cells from the bone marrow and peripheral T cells,
indicating that HCV is also lymphotrophic12.

Alternatively, immunological host responses triggered
by HCV superinfection might influence the viral dynam-
ics of HIV replication. In line with this possibility is the
observation that HIV replication seems to be influenced
by cytokines13.

To our knowledge, this is the first report about in vivo
down regulation of HIV-1 replication in an infected human
by HCV superinfection. The clinical implications of this
event are not known; however, the interaction between
these two viruses in dual infection is worth considering.
For that purpose, we are currently performing in our pa-
tient a thorough virological and immunological characteri-
zation of HIV-HCV interaction at the molecular level.
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