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Treating Hepatitis C Virus in HIV Patients:
Are Side Effects a Real Obstacle?
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Abstract

Hepatitis C virus-related long-term complications are nowadays a leading cause of morbidity and
mortality in HIV-infected persons. According to international guidelines, all HIV/HCV-coinfected pa-
tients should be evaluated and, if eligible, treated with pegylated interferon plus ribavirin. The man-
agement of anti-HCV treatment side effects, which may be even more serious in HIV patients, is very
important to minimize treatment early discontinuations. The purpose of this review is to supply clini-
cians with an update, provided by the most recent and relevant literature, of underlying mechanisms,
incidence, and advice about the management of pegylated interferon and ribavirin side effects in
HCV/HIV-coinfected patients. (AIDS Reviews 2007;9:16-24)
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infection® and also the progression of chronic hepatitis
to cirrhosis'®. For these reasons, the published guide-
lines considering all coinfected patients as potential
candidates for treatment with interferon (IFN) and riba-
virin have gained unanimous consensus''™8. These
recommendations are supported by recently published,
randomized, controlled clinical trials showing the effi-
cacy of combination treatment with pegylated inter-
feron (PEG-IFN) and ribavirin in coinfected subjects,
and its superiority over recombinant IFN and PEG-IFN
monotherapies or recombinant IFN/ribavirin combina-
o , , tion (Table 1). Nevertheless, the management of this
HAART -as-incidence and friortality due 1o opportumis- treatment is often made difficult by numerous side ef-
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Chronic hepatitis C virus (HCV)-related liver disease
is an important cause of comorbidity for HIV-infected
patients. Coinfection with HCV and HIV is highly fre-
quent, in particular among subjects at risk of parenteral
transmission (hemophiliacs, ex-drug addicts), with a
percentage of up to 90-100% according to case histo-
ries’3. Moreover, complications of end-stage liver dis-
ease (ESLD) are currently one of the main causes of
morbidity and mortality among coinfected subjects on
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domized clinical trials, and to summarize the state of
the art management of such effects, resulting from the
international guidelines and the relevant literature.

Side effects in HIV/HCV patients
treated with PEG-IFN and ribavirin

The main side effects of PEG-IFN and ribavirin ther-
apy causing early discontinuation or drug dose reduc-
tion are: flu-like syndrome (temperature, widespread
myalgia, asthenia), which occurs shortly after IFN injec-
tion and lasts for an average of 24-36 hours, hemato-
logic effects (neutropenia, anemia, thrombocytopenia)
and neuropsychiatric effects (insomnia, irritability, de-
pression). A series of alterations of laboratory param-
eters can also occur in coinfected patients, such as
lactic acidosis, pancreatic enzyme increase, some-
times symptomatic, or episodes of hepatic decompen-
sation in cirrhotic patients, which have never been
recorded in clinical trials on monoinfected patients
(Table 2); it is possible that a common etiologic sub-
strate for these events exists, such as mitochondrial
damage induced by multiple factors. Figure 1 shows
the incidence of the general and psychiatric side ef-
fects of PEG-IFNa-2a and -2b reported in the main
trials regarding the treatment of monoinfected''® and
coinfected patients’®-23,

Leukocytopenia and neutropenia

The main cause of neutropenia during anti-HCV
therapy is partially due to the direct myelotoxic action
of IFN on bone marrow progenitors?*. On the other
hand, HCV infection can be associated with autoim-
mune cytopenias (in the first place with hemolytic ane-
mia, but also with thrombocytopenia and neutrope-
nia)® and it should not be forgotten that 10-50% of
HIV-positive patients are recorded as having neutrope-
nia (absolute neutrophil counts < 2000/ml) of variable

severity?®. In fact, in this CKE ory of Sﬁbje ts, ;numer-
ous factors such as HIV-r dQ@& o@ilzm Svifau

downregulation of granulocyte colony stimulating fac-
tor (G-CSF) receptors in bone i@
the concomitant use of potentially myelotoxic therapies

(co-trimoxazole, ganmclqwﬁlh@%%??ﬂﬁﬁ?ﬂ@?

ute to decreased circulating neutro clinical

of patients taking a PEG-IFN dose of 1.5 pg/kg and only
in 10% of the patients enrolled in the low-dose PEG-IFN
group. Moreover, the study by Schmid, et al.?’, spe-
cifically aimed at assessing the extent of myelosup-
pression caused by different IFN-therapy regimens,
reveals how the leucopenia-inducing effect of PEG-IFNa-
2a is statistically more significant at weeks 4, 8, and
48 compared with that of PEG-IFNa-2b, and how the
neutrophil count nadir (£ 52-55% neutrophils at base-
line) is reached at around week 8 of treatment for all
the regimens considered; the neutrophil count tends to
return to pretherapy values within 24 weeks after the
end of treatment. The clinical significance of neutrope-
nia during IFN therapy is still under debate, since some
authors?® but not all®® relate it to a greater risk of
infection. Neutropenia is certainly one of the most fre-
quent causes of dose reduction or IFN interruption
(particularly if pegylated) during anti-HCV treatment in
both co- and monoinfected patients (Table 2). A sum-
mary of the product characteristics of both PEG-IFN
suggest a strategy for the management of neutropenia
consisting in the progressive reduction of the drug
dose, up to its suspension in the case of neutrophils
< 500/ml®%2, No randomized clinical trials (whether in
mono- or coinfected subjects) demonstrating the ben-
efit of G-CSF on adherence to anti-HCV treatment and,
consequently, on sustained virologic response (SVR)
have been published until now, despite many propos-
als concerning this issue3324, Therefore, although nei-
ther European nor U.S. guidelines for the treatment of
chronic hepatitis C in coinfected patients strongly rec-
ommend its use'"'®, in clinical practice G-CSF is fre-
quently required to maintain optimal adherence to anti-
HCV treatment and, at the same time, to avoid exposure
of patients to serious toxicity risks'?3%. The leukocyto-
penia linked to IFN myelotoxicity also leads to a reduc-
tion of the absolute number (but not the percentage of
total lymphocytes) of CD4+ T lymphocytes'??1.22.36
which has proved to be completely reversible on sus-

nsion of IFN therapy?!223,
plication may be
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Table 2. Total dropout by incidence and by adverse events or laboratory anomalies in patients treated with PEG-IFN and riba-
virin in the main clinical trials conducted on coinfected and monoinfected patients

APRICOT RIBAVIC Laguno, et al. Fried, et al. Manns, et al.
(N Engl J (JAMA, 2004) (AIDS, 2004) (N Engl J (Lancet, 2001)
Med, 2004) Med, 2002)
Patients on PEG-IFN + RBV (n) 289 205 52 453 1025
(511 + 514)
Total DO incidence (%) 25 39 23 22 -
DO incidence by AE or lab 15 17 17 10 13-14
anomalies (%)
Reduction of the PEG-IFN or 11 (PEG-IFN) 7 (PEG-IFN) 9 (PEG-IFN) 20(PEG-IFN) 18-10 (PEG-IFN)
RBV dose due to anemia or 7 (RBV) 10 (RBV) 13 (RBV) 22 (RBV) 9-12 (RBV)

neutropenia (%)

PEG-IFN: pegylated interferon; RBV: ribavirin; DO: dropout: AE: adverse events.

anemia-inducing mechanism consists in the extravas-
cular hemolysis of erythrocytes where ribavirin concen-
trates in the form of ribavirin triphosphorylated compound,
which, being unable to cross the cell membrane, remains
“trapped” in the red blood cells causing adenosine tri-
phosphate (ATP) depletion and consequent increased

cell-membrane vulnerability to oxidative stress®. Further,
it has been suggested that ribavirin might inhibit eryth-
ropoiesis by a downregulating mechanism of erythro-
poietin receptors®. A certain degree of anemia is also
present, however, in patients treated solely with IFN,
which, in turn, acts by inhibiting the proliferation of
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erythroid progenitors“® by favoring apoptosis in the
erythroid cell line*' and sometimes by provoking auto-
immune hemolytic anemia*?.

In HIV-positive patients, anemia is the most common
form of cytopenia, and it has been shown that it is
related to increased mortality in these patients. Anemia
can be caused by HIV-induced alterations of hemato-
poiesis, opportunistic infections, HIV-related neopla-
sias, nutritional deficits, or the use of anemia-inducing
drugs such as zidovudine®. The timing and extent of
the development of anemia in coinfected patients dur-
ing IFN and ribavirin treatment do not appear to differ
from those of monoinfected patients and neither do the
management strategies. Emerging data show a close
connection between the plasmatic concentration of
ribavirin and the development of anemia in both
monoinfected** and coinfected patients®. After the
identification of the effective ribavirin therapeutic range,
therapeutic drug monitoring should guide ribavirin dos-
ages in most difficult cases. For the moment, however,
the management of anemia during anti-HCV therapy
still hinges on the progressive reduction of the ribavirin
dose, as suggested by the IFNa-2a and -2b specifica-
tions®"3 for values of Ho < 10 g/dI (or a 2 g Hb decline
within four weeks in the case of patients with heart
disease) and its suspension when the Hb value falls
below 8.5 g/dl. However, in consideration of the nega-
tive impact of suboptimal doses of ribavirin on SVR
(above all in the first weeks of therapy and in the case
of HCV genotypes difficult to treat)™ 5, of the demon-
strated erythropoietin efficacy for the treatment of riba-
virin-induced anemia, improving quality of life and
adherence®46, as well as a reduction in the compen-
satory production of erythropoietin on occurrence of
anemia in patients treated with IFN and ribavirin as
compared with patients with anemia due to other
causes?, the latest guidelines recommend erythropoi-
etin use in coinfected patients'" 2%, In this context,
management of antiretroviral therapy is also essential
in order to prevent IFN- and ribavirin elat ide ef-
fects: caution and pos&bNQopﬁE @-ﬁhghj
anemia- and neutropenia-inducing drugs such as zid-
ovudine is consequently advisb@QF@
inosine monophosphate dehydrogenase inhibitors, Vi-

ramidine® (Valeant Pharw f'hb?fpeﬁf?etomg@

most promising: this is a ribavirin prodrug str
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phase Il clinical trial demonstrating a similar efficacy
of ribavirin and Viramidine in association with PEG-IFN
in the treatment of patients affected by chronic hepa-
titis C, but with significantly lower Viramidine toxicity.
However, the results of the VISER | study conducted
on 970 HCV-positive IFN-naive patients, randomized to
receive PEG-IFNa-2b + ribavirin 1000/1200 mg/d or
PEG-IFNa-2b + Viramidine 600 mg 2/d, were recently
presented. The study confirmed the lower toxicity pro-
file of Viramidine, but in the intent-to-treat analysis,
Viramidine was less efficient in providing SVR com-
pared to ribavirin®,

Thrombocytopenia

Both from epidemiologic and clinical points of view,
thrombocytopenia is certainly the least important form
of IFN-related cytopenia (Fig. 2). In all the clinical trials
examined, the percentage of patients who had to re-
duce or suspend IFN due to severe thrombocytopenia
was < 5-6%; the problem was more frequent with the
use of PEG-IFN and was on average more significant
in coinfected than in monoinfected patients. The main
cause of thrombocytopenia is the direct myelosup-
pressive action of IFN, which is accompanied by a
blunted thrombopoietin response when thrombocyto-
penia occurs®’. It must be remembered, however, that
diverse pathogenetic mechanisms of thrombocytope-
nia can coexist in HCV-positive patients, such as
spleen sequestration in the case of hepatic cirrhosis,
diminished thrombopoietin production by the “suffer-
ing” liver, or the co-presence of autoimmune reac-
tions, which can even benefit from treatment with
IFNaS2. At the moment, no guidelines exist for the use
of recombinant IL-11, which acts as a thrombopoietin
growth factor and which has been approved in the
USA by the Food and Drug Administration only for use
with cancer patients. One small trial has explored its
benefits in the case of HCV-positive patients affected
B;:l IFN-related thromboB/‘topenia with positive results,

ﬂ@@ﬁb@@ b%yti d that water retention ap-

peared to be its most frequent side effect, which

(D@@F}an@s molecule is not very practical

in the case of C|rrhot|c patients®3. In the case of severe

%)Q @rﬁ a progressive reduction
of the | as report In the PEG-IFNa-2a and -2b

similar to adenosine, activated mainly in Bptgt Ebu@ méips should be made. The use of recombi-
the adenosine-deaminase enzyme; it is pho ﬁ thrombocytopenic patients is suggested

in circulating erythrocytes far less efficiently*4°, and

only by the U.K. guidelines, in consideration of the
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Figure 2. Reduction of PEG-IFN dose due to severe thrombocytopenia: comparison of the main clinical trials in mono- and coinfected patients.

PEG-IFN: pegylated interferon; IFN: interferon.

Mitochondrial toxicity

In HIV/HCV-coinfected patient populations, mito-
chondrial damage is frequent, particularly during
HAART treatment, and is caused by a multifactorial
etiology. The HCV infection induces mitochondrial dys-
function mediated by direct oxidative damage of core
proteins on the mitochondria®, by the production of
intracellular oxidant agents linked to viral replication in
infected cells®, and by the activation of diverse cell
apoptosis pathways, such as the fatty acid synthase
(FAS) system®8. The HCV infection involves a depletion
of mitochondrial DNA (mtDNA), demonstrated in the
peripheral blood mononuclear cells (PBMC), regard-
less of therapy with reverse transcriptase inhibitors,
which certainly enhance the effect by inhibiting mtDNA-
polymerase-y®’. Data showing an additive effect of the
two viral infections on mtDNA depleti e recently
been published®. This su &s@(@rfl g rla
cy of side effects involving mitochondrial damage

(such as lipoatrophy and hypé@@&@d&)}({c@@b @ll’

coinfected subjects®. Furthermore, a worsening of

these symptoms has be m@aﬂpuﬁh@t

with IFN and ribavirin, even without the concomitant

HadsepU

phosphorylation of ddl, the increase of intracellular
concentration of 2°,3'-dideoxyadenosine-5'-triphos-
phate (ddATP) and, as a result, an inhibition of the DNA
polymerase-y?'. For these reasons, it is understandable
how adverse events associated with mitochondrial tox-
icity (such as asymptomatic or symptomatic hyperlac-
tatemia with various degrees of severity, pancreatitis,
hepatic steatosis and hepatic damage, which in cir-
rhotic subjects can even lead to decompensation) oc-
cur exclusively in coinfected patients (Table 3). A re-
cently published prospective study has highlighted
that risk factors concerning events connected with mi-
tochondrial toxicity are essentially an antiretroviral
regimen including ddl or stavudine (d4T) (but only
when associated with ddl), abnormal levels of lactic
acid prior to IFN therapy, and diabetes mellitus®. A
retrospective analysis of the factors precipitating hepatic
ompensation in the patients enrolled in the APRICOT
E)jb(;aiq] thmyr d, highlighted the presence
of advanced liver disease and, as in the previous
mt t use of ddl as risk factors®;

further the APRICOT study did not reveal differences

mrrtv\ﬂe Fp ﬁﬂ gj?f@emt regimens proposed in
rela on to the ris

atic decompensation. On the

use of didanosine (ddl)®. The effect Ofaﬁi fﬁ[]éo Lﬂi %té se data, the current guidelines discourage
reverse transcriptase inhibitors (NRTI) is th fp ddl and, if possible, of d4T (especially in

the interaction between these drugs and ribavirin,

association with ddl) in coinfected patients who must
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Table 3. Incidence of side effects attributable to mitochondrial toxicity and hepatic decompensation in the main clinical trials

in mono- and coinfected patients

% of all patients treated APRICOT RIBAVIC Laguno, et al. Fried, et al. Manns, et al.
(N Engl J Med, (JAMA, 2004) (AIDS, 2004) (N Engl J Med, (Lancet, 2001)
2004) 2001)
Mitochondrial toxicity 0.8 3 4 0 0
(pancreatitis,
hyperlactatemia,
hepatic steatosis)
Hepatic decompensation 1.6 2 0 0 0

Table 4. Incidence of psychiatric side effects in the main clinical trials in mono- and coinfected patients

% of all the APRICOT RIBAVIC Laguno, et al. Fried, et al. Manns, et al.

patients treated (N Engl J Med, 2004) (JAMA, 2004) (AIDS, 2004) (NEJM 2001) (Lancet,2001)

Group for study PEG- PEG- IFN+ PEG- IFN+ PEG- IFN+ PEG- PEG- IFN+ PEG- PEG- IFN +
IFN+ IFN+ RBV IFN+ RBV IFN+ RBV IFN+ IFN+ RBV IFNHD IFNLD  RBV
RBV PL RBV RBV RBV PL +RBV +RBV

Insomnia 26 21 29 10 17 21 19 37 23 39 40 40 4

Irritability - - - 16 21 27 42 24 25 28 35 34 34

Depression 26 20 22 24 29 37 51 22 20 30 31 29 34

Peg-IFN: pegylated interferon; RBV: ribavirin; IFN: interferon PL: placebo.

episodes of decompensation in the case of cirrhotic
patients. Obviously, among these patients, only those
without signs of decompensation are considered eli-
gible for anti-HCV treatment by the current guidelines
(Child-Turcotte-Pugh stage A)'"12%  In the case of
stable HIV infection and an uncompromised immune
system, delaying antiretroviral therapy could also be a
good choice in order to simplify the treatment.

Psychiatric effects

There are many evidences that both HIV and HCV
have an impact on brain function®. However neuropsy-
chiatric symptoms in coinfected patients ar result
of a complex relationship @epﬁeﬁt)s@
impact of infection, and depression.

According to a case-control st
HCV coinfection have a diminished quality of life similar

to that of monoinfected p@{lerttlsf“ Elecr?
ym

frequently experience symptoms suc

stpU
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or PEG-IFN therapy produces numerous neuropsychi-
atric side effects and, among these, depression is cer-
tainly one of the main ones®. Interferon-o alters many
neuroendocrine pathways involved in the etiology of
depression, such as the serotoninergic and noradren-
ergic systems, the hypothalamus-hypophysis-suprare-
nal and the hypothalamus-hypophysis-thyroid axes and
the cytokine network acting on the limbic structures®’.
During IFN therapy, depression seems to be the prin-
cipal factor predicting a reduced health-related quality
of life®® and increasing the risk of dropout from IFN
therapy®® in monoinfected patients. For this reason, be-
sides being a clinical problem (it can occur in particu-
arly severe forms and may be accompanied by sui-
b Lﬂ@é&l&éﬁb maMe nagement of psychiatric
symptoms that can emerge during IFN and ribavirin
EITEE rtance. Table 4 summarizes the
incidence of theé more frequent psychiatric disorders

l%d?rrs@ﬁ \\Tgeerded, rpl@r(mpscﬁn@ﬁtmals conducted on coin-

fected and'monoinfected patients. As can be noted,

ce is observed between the use of PEG-IFN

and asthenia, producing a reduced quality otf % How- dﬁfg%ﬁé
ever, this quality of life impairment seems tp ant IFN (which was associated with a great-

to sociodemographic conditions (unemployment, pov-

er number of psychiatric side effects in some of the
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than monoinfected patients. Finally, it has been dem-
onstrated that in monoinfected patients, the risk of de-
veloping depression during IFN treatment can be pre-
dicted from the psychological condition at baseline’.
Treatment for IFN-mediated depression hinges on se-
lective serotonin reuptake inhibitors (SSRI) which, be-
sides having remarkable efficacy, have also shown
good tolerability and safety levels’"7?; of the SSRI,
citalopram and escitalopram seem to be preferable in
coinfected patients, since they are probably devoid of
pharmacologic interactions with antiretroviral drugs’74.
Up to now, very little data regarding the management
of IFN-mediated depression in coinfected patients has
been published, but it would appear that treatment with
SSRI could also be considered efficacious and safe in
this population’®, and European guidelines strongly ad-
vise its use in clinically significant cases of depres-
sion'". Interferon treatment of patients with severe psy-
chiatric disorders is unadvisable, and a pretreatment
psychiatric assessment can probably be helpful for cli-
nicians to correctly select the candidate patients for IFN
therapy. Randomized clinical trials are certainly neces-
sary in order to assess the efficacy and advisability of
preventive antidepressant treatment in patients consid-
ered at risk of developing IFN-induced disorders.

Conclusion

All HCV/HIV-coinfected patients should be consid-
ered as potential candidates for treatment with IFN and
ribavirin. Early detection and correct management of
side effects is essential to increase the efficacy of anti-
HCV treatment in this patient population.
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