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Adverse skin reactions due to pegylated interferon alpha
2b plus ribavirin combination therapy in a patient with

chronic hepatitis C virus

Yuki HASHIMOTO, Hiromi KANTO, Masatoshi ITOH
The First Department of Dermatology, Toho University Omori Medical Center, Tokyo, Japan

ABSTRACT

Pegylated interferon (IFN)-o-2b with ribavirin has recently replaced “standard” IFN-a for the treatment of chronic
hepatitis C. The most common side-effect of pegylated IFN-a-2b plus ribavirin combination therapy is localized
inflammatory skin lesions at the site of injection. A 66-year-old female treated with once-weekly pegylated
IFN-0-2b plus ribavirin for active chronic hepatitis C developed inflammatory skin lesions 2 months after starting
antiviral treatment. The type of skin reactions observed were vesicle erythematous eruptions at the injection sites,
and pruritic papular erythematous eruptions located on the face, neck, distal limbs, dorsa of the hands, trunk and
buttocks away from the injection sites. Histological examination was performed on the pruritic papular erythematous
eruption located on the left forearm, away from the injection sites. It showed epidermal spongiosis, a spongiotic
microvesicle, and perivascular infiltration of the upper dermis with lymphocytes. The treatment was interrupted
subsequently and the patient was rechallenged with pegylated IFN-o-2b plus ribavirin combination therapy, oral
prednisolone with olopatadine hydrochloride and topical 0.1% diflucortolone valerate, which led to a significant
improvement of skin lesions. Erythema with infiltration can occur at the injection sites of pegylated IFN-a-2b.
However, the occurrence of vesicle erythematous eruptions away from the injection sites and autosensitization
dermatitis apart from injection sites have not yet been frequently reported.
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INTRODUCTION

With an estimated 170 million people worldwide
infected with the hepatitis C virus (HCV),"? chronic
hepatitis C (CHC) infection is an important global
health problem. HCV infection is the principal cause
of chronic liver disease and hepatocellular carci-
noma and the leading indication for liver transplan-
tation in the United States and Western Europe.®
Until recently, the most effective therapy available
for CHC was s.c. injection of interferon (IFN)-o
combined with oral ribavirin.*® Both IFN-¢-2a and
IFN-a-2b have a serum half-life of less than 12 h.%7
Consequently, thrice-weekly s.c. injections are

adverse skin reactions, autosensitization dermatitis, chronic hepatitis C virus, pegylated interferon alpha 2b.

required to maintain effective drug concentrations in
the treatment of CHC.?

Conjugation of polyethylene glycol (PEG) to several
biological response-modifying proteins has been
shown to increase the proteins’ serum half-life, reduce
their sensitivity to proteolysis, and reduce antigenic-
ity.>"" Co-administration of pegylated (PEG)-IFN-o-2b
and ribavirin has been shown to further improve
the anti-HCV activity of IFN,'2 and PEG-IFN-a-2a has
demonstrated better serum elimination half-life and
anti-HCV efficacy than standard IFN-o-2a, whether
the latter is administered alone or with ribavirin.'>'*

Thus, PEG-IFN-0-2b with ribavirin is now frequently
used for the treatment of CHC virus. The combination
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of once-weekly PEG-IFN and ribavirin effectively
reduces the viral load of CHC virus and maintains
viral suppression. Although PEG-IFN-o-2b treatment
is more effective for CHC, its use may increase the
incidence of adverse dermatological effects. There
have been eight case reports of adverse skin reaction
due to PEG-IFN-a-2b therapy for CHC in medical
reports.’®?' Our case is the second reported case
that occurred the eczematous reaction induced by
PEG-IFN-0-2b and ribavirin in Japan.

CASE REPORT

A 66-year-old female treated with once-weekly
PEG-IFN-a-2b plus ribavirin for active CHC presented
with inflammatory skin lesions that had occurred
2 months after starting antiviral treatment; she was
admitted to our outpatient clinic on 2 November
2005. The administration of combined once-
weekly PEG-IFN-o-2b and ribavirin had started on
12 September 2005. The eruptions had been limited
to the PEG-IFN-0-2b injection sites after the first
seven treatments (Fig. 1a). However, after the eighth
treatment, vesicular erythematous eruptions, as well
as pruritic papular erythematous eruptions on the
face, neck (Fig. 1b), trunk and buttocks (Fig. 1c),
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dorsal surfaces of the hands and distal portions of
limbs, were noted away from injection sites.

Laboratory examination showed decreases in
white blood cell count (1700/uL), red blood cell count
(340 x 10%/uL), hemoglobin (11.6 g/dL), and platelets
(59 000/uL) and elevations in asparaginic acid
aminotransferases (AST; 127 1U/mL), alanine amino-
transferases (ALT; 157 IU/mL) and lactate dehydro-
genase (LDH; 597 1U/mL).

A skin biopsy specimen taken from the left forearm,
away from the injection sites, revealed epidermal
spongiosis and perivascular infiltration of the upper
dermis (Fig. 2a). A perivascular inflammatory infiltrate
composed mainly of lymphocytes was seen in the
upper dermis, without eosinophils, and histopatho-
logical analysis revealed evidence of an eczematous
reaction. Most of the mononuclear infiltrates were
positive for CD4, suggesting that these cells were
helper/inducer T cells (Fig. 2b). A few CD8-positive
T lymphocytes were also seen.

After the skin biopsy, the patient was treated
with 30 mg/day i.v. prednisolone, 10 mg/day p.o.
olopatadine hydrochloride (Allelock, Kyowa Hakko
Kogyo, Tokyo, Japan), and topical 0.1% diflucortolone
valerate (Nerisona Ointment, Nihon Schering K.K.,
Osaka, Japan), and was changed to a combination

Figure 1. Clinical features: vesicle
erythematous eruptions at the injection
sites of pegylated interferon (PEG-IFN)-
o-2b. (a) Pruritic papular erythematous
eruptions located on the face and
neck, (b) trunk and buttocks and
(c) dorsum of the hands.

Figure 2. Histopathological findings
taken from left forearm away from
injection sites. (a) Epidermal spongiosis
and perivascular infiltration of the upper
dermis. (HE stain, original magnification
%x200). (b) Immuno-histopathology of
the skin lesion. Most infiltrates are
CD4-positive (original magnification,
%x200).
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Figure 3. Clinical features: after the
treatment for the eruptions, skin
lesions were improved.

of once-weekly PEG-IFN-a-2a with a longer serum
half-life and ribavirin. Although erythematous erup-
tions developed near the patient’s waist at the
PEG-IFN-o-2a injection sites the next day, once-
weekly injection was made possible by prescrib-
ing prednisolone. Prednisolone administration was
tapered and the dose of p.o. prednisolone was kept
at 5 mg/day. Treatment with 5 mg/day p.o. pred-
nisolone, 10 mg/day olopatadine hydrochloride,
and topical 0.1% diflucortolone valerate signifi-
cantly improved skin lesions (Fig. 3). However, after
the seventh treatment, PEG-IFN-o-2a plus ribavirin
treatment was stopped at the patient’s urging and,
at 54 days after the start of treatment for the skin
lesion, the treatment with 5 mg/day p.o. prednisolone,
10 mg/day olopatadine hydrochloride, and topical
0.1% diflucortolone valerate was also stopped. After
the skin treatment, the eruptions have not recurred
and total HCV antigen has remained low (Fig. 4).

DISCUSSION

Interferon o is a clinically effective therapy used for
a wide range of viral infections and cell-proliferative
disorders.® Combination therapy with IFN-o0-2b
and ribavirin is the current standard of care for the
treatment of CHC infection.® Ribavirin, an oral nucl-
eoside analog with activity against several RNA
viruses, lowers aminotransferase levels in CHC and
is well tolerated.?? Two pegylated forms of IFN have
been developed to address the rapid clearance of
the a-IFN protein from the bloodstream.® PEG IFN-
o-2b is a single-chain, 12-kd mono-methoxy PEG
conjugate of IFN-a-2b that is conjugated predomi-
nantly (>50%) on the His** amino acid residue, with
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12 other positional isomers constituting the minority
species.?® PEG-IFN-o-2a is a 40-kd branched mono-
methoxy PEG conjugate of IFN-o-2a consisting of a
mixture of four major positional isomers (at Lys®,
Lys'', Lys'" and Lys'*.2* PEG IFN-a-2b has a much
longer serum half-life (40 h) than standard IFN-o-2b
(7-9 h), and greater polymer size of IFN-o-2a (Fig. 5)."
PEG-IFN-o-2b with ribavirin has recently replaced
“standard” IFN-a for the treatment of CHC virus.

In a study of adverse dermatological reactions,
Michael et al. reported that injection-site reactions
occurred in approximately 60% of patients.?® Der-
matological diseases during IFN-a, lichen planus,?®?’
vitiligo,?® hypopigmented atrophic plaques,? facial
erythema,*® eosinophilic pustular folliculitis (Ofuji’s
disease),®’ erythema, vesicopapule and purpura®
have been reported. Among reported cutaneous
side-effects of IFN-a and ribavirin combination
therapy are Meyerson’s naevi,* lichen planus, hyper-
pigmentation, photoallergic eczema, alopecia,
herpes, itching, xerosis, erythema and/or induration at
the injection site and a transient generalized rash.®**
The outbreak frequency of skin side-effects between
IFN-o. and IFN-o and ribavirin combination therapy
have not been shown to be significantly different.

The longer serum half-life of PEG-IFN-a-2b results
in greater tissue permeation, and the rate of injection-
site reaction was higher in a group treated with
longer half-life PEG-IFN-a-2b and ribavirin than in a
group treated with IFN-o-2b and ribavirin.*® Although
PEG-IFN-a-2b treatment is more effective for CHC,
its use may increase the incidence of adverse
dermatological effects. There have been eight case
reports (two of cutaneous necrosis patterns,’®'® two
of sarcoidosis reaction patterns,’'® and four of
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Figure 4. Longitudinal course of the patient shown about the choice of treatment for chronic hepatitis C virus (HCV), total
HCV antigen, and the therapies for adverse effects. After the skin treatment, total HCV antigen has remained low.
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2a, and serum half-life of IFN-o-2b
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eczematous reaction patterns'®?') of adverse der-
matological effects during PEG-IFN-o-2b therapy
for chronic hepatitis C in medical reports (Table 1).
Eva et al.® suggested that the combination of
IFN-o. and ribavirin further modifies or enhances the
immune response in a way that predisposes the
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patient to sarcoidosis. Although the precise effect of
ribavirin on hepatitis C is unknown, a recent study**
showed that it also enhances C T,,1 responses when
applied to T cells in vitro. This may explain why com-
bination therapy with IFN-o and ribavirin is more
effective in treating HCV and why it also may further
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Table 1. Adverse  dermatological effects  during
pegylated interferon (PEG-IFN)-a-2b therapy for chronic
hepatitis C

Author Sex/age Dermatological symptoms
Hjalmar et al."® M/44 Cutaneous necrosis

Luis et al."® F/58 Cutaneous necrosis
Cindy et al."” F/47 Sarcoid reaction

Gilabert et al."® M/65 Sarcoid reaction

Meller et al.™® F/57 Eczematous reaction
Shen et al.?® M/39 Eczematous reaction
Shen et al.*® F/53 Eczematous reaction
Takai et al.?! F/67 Eczematous reaction
Present case F/66 Eczematous reaction

predispose patients to sarcoidosis and other
autoimmune disease.*

Our case is the second report of an eczematous
reaction induced by PEG-IFN-a-2b and ribavirin in
Japan. We believe that the eczematous reaction
seen in our patient was due to a modification or
enhancement of the immune response — similar to
that observed in sarcoidosis and allergic reaction —
because the erythematous eruptions occurred at
the PEG-IFN-a injection sites when the type of PEG-
IFN-o. had been changed. However, the mechanism
by which immunotherapy with IFN and ribavirin
causes eczema reaction has not been elucidated,
and i.d. and patch testing do not seem to be helpful
in identifying susceptible patients.*’

Combination therapy with PEG-IFN-a and ribavirin
for CHC virus will become more common. However,
our findings suggest that this combination therapy
with PEG-IFN-a and ribavirin for CHC virus should
be combined with p.o. antihistamines and topical
corticosteroid at the PEG-IFN-a-2b injection site.
Moreover, we conclude that treatment of small doses
of p.o. prednisolone should be more effective in the
case of severe generalized eruption during continuous
combination therapy with PEG-IFN-o. and ribavirin
for CHC virus. Dermatologists and other physicians
should be aware of the increasing possibility of
cutaneous reactions in patients undergoing PEG-IFN-
o treatment for hepatitis C.
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