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whom 16 cases were treated with adjunctive corticosteroids
(28). They reported good clinical outcome in patients who
received high doses of adjunctive corticosteroids, In RA-
PCP, the host inflammatory response is assumed to be more
intense, in spite of lower organism burden, contributing to
severe lung injury. It is therefore reasonable that corticoste-
roids may play a beneficial role in treatment of RA-PCP,
when used concomitantly with antipneumocystic drugs. This
issue should be examined in a prospective study.

Discrimination between RA-PCP and MTX-P

Comparison of clinical feawres of RA-PCP and MTX-P
revealed their close resemblance, in terms of major symp-
toms, rapid progression, and severe oxygenation impairment.
Levels of serum albumin, LDH, CRP, and KL-6 were also
similar. Immunological status at presentation was also pre-
served relatively well in both groups. Thus, in the clinical
selting of an acute respiratory event in a patient under MTX
reatment for RA, discrimination between RA-PCP and
MTX-P is challenging.

CT features have limited usefulness. When CT shows
GGO of type A pattern or Type B pattem, MTX-P as well
as RA-PCP are equally likely, because these patterns are
seen in both diseases. Distinction is impossible by CT imag-
ing alone. Thus the discrimination of RA-PCP from MTX-P
should be based on detection of P. jirovecii, combined with
serology.

In RA patients under MTX treatment with acute onset
lung injury, we should treat them as MTX-P with cori-
costeroids, if £ jirovecii is not detected. If traditional stain-
ing or PCR reveals P. jirovecii, along with elevated plasma
B-D-glucan level, we should treat it as RA-PCP, with anti-
pneumocystic drugs. Use of adjunctive steroids is a matter
to be examined in future.
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Case Report: Clearance of Hepatitis C Virus After
Changing the HAART Regimen in a Patient Infected
With Hepatitis C Virus and the Human

Immunodeficiency Virus

Tomoyuki Endo 1+ Katsuya Fujimoto,! Mitsufumi Nishio,1 Satoshi Yamamoto,!

Masato Obara,! Norihiro Sato,” and Takao Koike!

1Department of Internal Medicine II, Hokkaido University Graduate School of Medicine, Sapporo, Hokkaido, Japan
2Translational Research and Clinical Trial Center, Hokkaido University Hospital, Sapporo, Hokkaido, Japan

The effect of highly active antiretroviral therapy
(HAART) on hepatitis C virus (HCV) infection
remains uncertain. This report describes the case
of a man with hemophilia with HIV-HCV coin-
fection with persistent disappearance of HCV
RNA after changing the HAART regimen. He had
been treated with zidovudine, lamivudine, and
indinavir for initial HAART and the HIV RNA level
had been undetectable for more than 8 years. He
had suffered from chronic active hepatitis. The
HAART regimen was changed to emtricitabine/
tenofovir, atazanavir, and ritonavir because the
patient preferred a once daily regimen. The HCV
RNA level fellimmediately and thereafter became
undetectable by quantitative and qualitative
assay at 5 and 7 months after the change of the
HAART regimen, respectively. Incontrast to other
reported cases, he experienced neither increase
of CD4+ T cells count nor ALT flare-ups before
HCV RNA clearance. The HCV RNA disappear-
ance in this case may be due to the direct effect of
HAART against HCV rather than restoration
of cellular immunity to HCV. J. Med. Virol.
81:979-982, 2009. © 2009 Wiley-Liss, Inc.

KEY WORDS: HCV clearance; HIV; antiretrovi-
ral therapy; protease inhibitors

INTRODUCTION

The introduction of highly active antiretroviral
therapy (HAART) for the treatment of human immuno-
deficiency virus (HIV) has significantly improved the
prognosis of HIV infected patients. As a consequence of
the prolonged duration of life, the major causes of
mortality have been changing in these patients. Hep-
atitis C virus (HCV) infection is one of the significant
causes of morbidity and mortality in patients coinfected
with HIV and HCV [Mohsen et al., 2002; Koziel and

© 2009 WILEY-LISS, INC.

Peters, 2007]. In general, the HCV replication rates are
higher and the severity of liver disease tends to increase
in patients coinfected with HIV, especially in patients
with hemophilia with an HIV coinfection, in comparison
to patients without any coinfection with HIV [Herrero
Martinez, 2001; Cooper and Cameron, 2002].

The effect of HAART on HCV coinfection remains
controversial [Cooper and Cameron, 2002]. Both
increased and decreased HCV RNA plasma levels have
been reported [Ragni and Bontempo, 1999; Yokozaki
et al., 2000; Matsicta-Bernard et al., 2001]. However,
the clearance of HCV RNA during HAART is an unusual
event and only a few cases have been reported [Fialaire
et al., 1999; Weissbrich et al., 2003; Torti et al., 2004; De
Rosa et al., 2006; Zeitoun et al., 2007; Falconer et al.,
2008]. The restoration of cellular immunity was pro-
posed as the mechanism for clearance of HCV RNA in
these patients. This report documents the persistent
disappearance of plasma HCV RNA in an HIV-positive
patient after a change of the HAART regimen, which
was apparently a direct effect of HAART against HCV
rather than a restoration of cellular immunity.

CASE REPORT

A 23-year-old male with hemophilia was diagnosed to
have HIVin 1986. He was also diagnosed to have HCV in
1995. He suffered from chronic active hepatitis. The
HCV RNA level was 500~4,500 x 10° IU/ml with

Abbreviations: HIV, human immunodeficiency virus; HCV,
hepatitis C virus; AZT, zidovudine; 3TC, lamivudine; IDV,
indinavir; FTC/TDF, emtricitabine/tenofovir, ATV, atazanavir;
RTV, ritonavir.

*Correspondence to: Tomoyuki Endo, MD, PhD, Department of
Internal Medicine II, Hokkaido University Graduate School of
Medicine, N-15, W-7, Kita-ku, Sapporo, Hokkaido 060-8638,
Japan. E-mail: t-endo@fd5.so-net.ne.jp
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Published online in Wiley InterScience
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genotype 3a and his serum ALT level was continually
above the upper normal limit. Hepatitis B virus (HBV)
surface antigen was negative and antibodies against
the HBV surface and the core antigen were positive.
HBV DNA was negative. Antiretroviral therapy
was introduced in May 1997 because of a low CD4+ T-
cell count at a nadir of 28 pl~. The HIV viral load was
1x10° copies/ml at that time. Initially, he received
HAART with zidovudine (AZT), lamivudine (3TC),
and indinavir (IDV). Viral suppression (HIV RNA
below 50 copies/ml) was achieved at 4 weeks after the
initiation of HAART with an increase of CD4+ T-cells
(>300 cells/pl).

Though the HIV treatment had been successful and
the HIVRNA level had been suppressed below 50 copies/
ml for more than 8 years, the HAART regimen was
changed to emtricitabine/tenofovir (FTC/TDF), ataza-
navir (ATV), and ritonavir (RTV) in March 2006,
because the patient preferred a once daily regimen.
Surprisingly, the HCV RNA level fell and thereafter
became undetectable based on a quantitative assay at
5 months after the change of the HAART regimen
without any preceding hepatitis flare-up (Fig. 1). The
serum ALT and AST were persistently normal and
qualitative RT-PCR for HCV RNA was persistently
negative since October 2006. There were no
remarkable differences in the CD4+ T-cell counts before
and after the change of the HAART regimen. HIV RNA
remained undetectable (<50 copies/ml) during the
disease course.

Endo et al.
DISCUSSION

The introduction of HAART has changed the course of
HIV infection and reduced the HIV-related mortality.
HCV infection is a significant cause of morbidity in
patients coinfected with HIV and HCV. At present, liver
disease is the leading non-HIV related cause of death in
such patients [Mohsen et al., 2002; Koziel and Peters,
2007]. HCV infection is more severe in patients with
HIV infection because of increased HCV replication or
HAART-related hepatotoxicity [Mohsen et al., 2002;
Becker, 2004]. Clinical studies have shown that it is
difficult to achieve a sustained viral response with anti-
HCYV therapy in patients coinfected with HIV and HCV
in comparison to patients monoinfected with HCV
[Franchini et al., 2008]. Eventually, the major concern
for patients coinfected with HIV and HCV is how to
control HCV in the HAART era. From this point of view,
this case received a great benefit by HCV clearance.

Spontaneous HCV clearance is sometimes seen after
acute HCV infection in patients monoinfected with
HCV, but it is rare during the chronic phase of HCV
infection. Furthermore, spontaneous HCV clearance is
almost nil in patients coinfected with chronic HCV and
HIV because of the damage to the immune system
caused by HIV infection. Taking these things into
consideration, it seems that HAART affected the
clearance of HCV in this current case.

The effect of HAART on HCV RNA levels in patients
coinfected with HIV and HCV is uncertain, with some

{cella/pL)
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Fig. 1. Clinical course of the patient. The HCV RNA level decreased after a change of the HAART
regimen and became undetectable by quantitative and qualitative assay 5 and 7 months later, respectively.
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studies reporting no effect and others increase and
reductions of HCV RNA after treatment [Ragni and
Bontempo, 1999; Yokozaki et al., 2000; Matsiota-
Bernard et al., 2001; Cooper and Cameron, 2002]. Some
cases of clearance of HCV RNA have been reported in
coinfected patients treated with HAART [Fialaire et al.,
1999; Weissbrich et al., 2003; Torti et al., 2004; De Rosa
et al., 2006; Zeitoun et al., 2007; Falconer et al., 2008].
Multiple mechanisms of HCV RNA clearance have been
discussed in these reports. One of the most reasonable
mechanismsis therestoration of immunity against HCV
with HAART. As a matter of fact, HCV clearance is seen
with an increase of CD4+ T-cells count after the initial
administration HAART and flare-ups of ALT values
preceded HCV RNA clearance in almost all reported
cases. A striking feature of the current patient was that
he experienced neither an increase of the CD4+ T-cells
count nor ALT flare-ups before the HCV RNA clearance
in contrast to the other reported cases. It is unlikely that
the restoration of immunity affected the clearance of
HCV in this patient, because the patient had undetect-
able HIV RNA for more than 8 years and his CD4+ T-cell
count had been stable before and after the change of the
HAART regimen. We did not measure the cellular
immunity directly, such as CD8 T-cell responses to
HCV. Therefore, there might be some phenomenon
related to the T-cell response to HCV that remains to be
elucidated or there might be another mechanism to
eliminate HCV in this case.

An alternative hypothesis is the direct antiviral
activity of HAART against HCV. In the current case,
HCV clearance was seen after the HAART regimen was
changed to a combination of reverse transcriptase
inhibitors (FTC/TDF) and protease inhibitors (Pls;
ATV and RTV). TDF/FTC would not have an anti-HCV
effect, because HCV does not have reverse transcrip-
tase. On the other hand, HCV requires protease activity
and some PIshavebeen used for the treatment of HCV in
practice [Liu-Young and Kozal, 2008]. It is believed
commonly that PIs for HIV do not act on HCV because
the protease of HCV is different from that of HIV.
However, some data suggest that PIs used for HIV could
decrease HCV replication. Trimoulet et al. [2002]
reported that intrahepatic HCV load analyzed by RT-
PCR was significantly lower in patients treated with PI-
based HAART than in patients treated without PIs.
Neau et al. [2001] also showed that the intrahepatic
HCYV load was significantly lower in patients treated
with PI-based HAART in comparison with those who
were free of these drugs for at least 6 months. Recent
reports have shown the lipid metabolism to be one of the
most important pathways for HCV RNA replication
[Kapadia and Chisari, 2005]. Leu et al. [2004] reported
that polyunsaturated fatty acid inhibited HCV replicon
replication and possessed an anti-HCV activity. On the
other hand, PIs for HIV are well known to affect the lipid
metabolism. Therefore, the modification of lipid metab-
olism caused by PI might have affected the HCV
replication in the current case. It remains unclear why
HCV reduction occurs in only a few patients and why

981

HCV clearance was seen in the current case, although
many patients coinfected with HIV and HCV receive
PI-based HAART. A different response of HCV to
HAART might arise from the difference in the HCV
itself.

In conclusion, this report describes the persistent
disappearance of HCV-RNA in a patient with HIV after
a change of the HAART regimen. In contrast to other
reported cases, the pathogenesis of HCV RNA disap-
pearance is more likely to be due to the direct effect of
HAART against HCV rather than restoration of cellular
immunity for HCV. Further careful observations with
more patients coinfected with HIV and HCV could also
help to establish novel mechanisms for HAART to
remove HCV.
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