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INTERFERON THERAPY IN DERMATOLOGY

INTRODUCTION

Interferons (IFNs) are glycoprotein mediators of the 
human natural immune defense produced against 
foreign objects such as tumor cells, bacteria and 
antigens. The production of IFNs can be induced by an-
tibacterial, antiviral and antitumoral activities. The INF 
multigene family including IFN-α, IFN-β and IFN-γ is 
an integral part of the cytokine network. Discovery of 
IFNs were credited to Isaacs and Lindenmann in 1957 
although Nagona and Kojima, two Japanese virologists 
had noticed previously certain viral inhibitory factors 
that could inhibited viral growth in 1954.1

STRUCTURE AND CLASSIFICATION

Interferons can be classified on the basis of receptor 
binding and biochemical and structural features (Table 
1). There are three types of IFNs according to receptor 
binding affinity.1,2 Type I IFNs bind to a specific cell 
surface receptor complex named IFN-α receptor 
(IFNAR) that has two subunits known as IFNAR1 and 
IFNAR2 chains.3 Type I IFN family includes seven 
classes: IFN-α, IFN-β, IFN-ε, IFN-κ, IFN-ω, IFN-δ and 
IFN-τ. All type II IFNs bind to IFN-γ receptor complex 
(IFNGR) that consists of IFNGR1 and IFNGR2 chains. 
Type III IFN group has three IFN-λ molecules called 
IFN-λ1, IFN-λ2 and IFN-λ3 (also known as IL29, 
IL28A and IL28B, respectively).4 Type II IFNs contain 
IFN-γ and type III IFNs include IFN-γ.5-7 

There are more than 30 subtypes of IFN-α and they have 
nearly the same amino acid sequence. The difference 
between two approved subtypes, IFN-α2a and IFN-α2b 
is only a single amino acid. These subtypes can be 
produced by Escherichia coli by means of recombinant 
DNA technology.8,9 The pegylation process attaches 
polyethylene glycol (peg) to IFN and provides increase 
time in circulation and decrease of the frequency of 
dosing. The pegylated form of IFN-α (pegIFN-α) has 
been described to have less toxicity with superior 
efficacy compared with non-pegylated form.10,11 Two 
pegIFNs have been approved by Food Drug Adminis-
tration (FDA): pegIFN-α2a (Pegasys®) and pegIFN-α2b 
(PEG-Intron®). These drugs have been approved for the 
combination therapy with ribavirin in the treatment of 

chronic hepatitis C. 	 In a recent Japanese study, no sig-
nificant difference was found between chronic hepatitis 
C patients treated with the pegIFNα-2a and pegIF-
Nα-2b regarding sustained virologic response rates and 
safety profile.12 Structural homology is 29% between 
IFN-α and IFN-β. There is no homology between 
IFN-γ and IFN-α or IFN-γ and IFN-β.8

ACTION MECHANISMS 

Recent studies showed that type I IFNs have antipro-
liferative effects on keratinocytes and melanocytes.13 

The main functions of IFN-α are antiproliferative, an-
titumoral and antiviral effects. It alters cellular tran-
scription, translation and protein synthesis. Yaar et 
al. reported that seven-day administration of 2500 
units/mL IFN-α or IFN-β to the cultures of human 
keratinocytes caused 70% growth inhibition. However 
IFN-α and IFN-β promoted terminal differentiation 
of keratinocytes reversibly.14 Krasagakis et al. found 
that IFN-β caused a strong growth inhibition on 
normal human melanocytes although IFN-α showed 
no effect.15 McCarty et al. demonstrated the antian-
giogenic effects of IFN-α and IFN-β in mice.16 Recent 
reports showed that IFN-α upregulated class I, but not 
class II, MHC antigen expression and IFN-α and IFN-β 
induced increased expression of class I MHC antigens 
in cultured human melanocytes. IFN-β had a greater 
effect than IFN-α in immunomodulation of keratino-
cytes.13,15,17 IFN-α was found to upregulate the receptor 
expression of opioid growth factor that is a negative 
effector in the cell proliferation through DNA synthesis 
pathways.18 IFN-γ has been shown to inhibit TGF-β 
and fibrosis, via initial activation of Jak1.19

FDA-APPROVED INDICATIONS

Kaposi sarcoma in AIDS
Kaposi sarcoma (KS) is the most common AIDS-asso-
ciated cancer.20 The first-line treatment for the patients 
with limited AIDS-associated KS is highly active an-
tiretroviral therapy (HAART). Interferon α2a and 
α2b have been approved by FDA for the treatment of 
AIDS-KS and hypothesized to be effective against both 
HIV and human herpes virus 8 as an immunomodu-
latory and antiviral agent. IFN-α is rarely used due to 
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organs.69 Inhibition of angiogenesis is the supposed 
action mechanism of IFNs. Subcutaneous adminis-
tration of IFN-α2a and IFN-α2b at a daily dosage of 3 
MU/m2 has been recommended for a two to six-month 
treatment. Spastic diplegia has been reported nearly 
5% with IFN-α2b and 20% with IFN-α2a.70-74 Peng et 
al. carried out an experimental study in a nude mice 
model and found that exogenous IFN-γ injection could 
treat hemangioma effectively. IFN-γ has been demon-
strated to inhibit hemangioma proliferation and accel-
erate apoptosis.75    

ADVERSE EFFECTS

The adverse effects of IFN treatment are slight, dose-re-
lated and generally rapidly reversible after the cessation 
of therapy.8 The most common adverse effects are 
flu-like symptoms that are often seen in doses higher 
than 3 MU. These symptoms including myalgia, fever, 
headache, chills and arthralgia can be prevented by the 
administration of aspirin, acetaminophen or non-ste-
roidal anti-inflammatory drugs 1-2 hour before the 
injection.8 Side effects of long-time treatment are 
anorexia, weight loss, fatigue and lethargy. These 
long-time effects are also dose-dependent. Risk of 
hepatotoxicity and cardiovascular, hematologic and 
neurologic toxicity increases at high doses. The most 
common side effects of IFN-α are flu-like symptoms.  
Injection-site reactions, diarrhea, sleep disturbances, 
hair thinning, hypothyroidism, hyperthyroidism, hy-
perglycemia, liver enzyme elevations and reversible 
bone-marrow suppression are other reported side 
effects of IFN-α. Renal failure, pulmonary infiltrates, 
and neurological symptoms such as paresthesia, mo-
tor-weakness, confusion and short-term memory loss 
are rare side effects reported of IFN-α therapy.76 Fleming 
and MacKie demonstrated hair discoloration induced 
by IFN-α therapy.77 IFN-α associated permanent spastic 
diplegia has been reported in infants.73 IFN-α adminis-
tration in children under 1 year old should be limited 
to physically limiting or life-threatening hemangio-
mas.8,19,70,78 Besides flu-like symptoms which are the 
most common adverse reactions in IFN-β treatment, 
chest pain, back pain, abdominal pain, seizures, allergic 
reactions, hematologic abnormalities and cardiac ab-
normalities have been also described in the literature.76 

Injection-site reactions, flu-like symptoms, headache, 
nausea, hepatic enzyme elevations, granulocytopenia, 
thrombocytopenia and serum triglycerides elevation 
have been reported in the association with IFN-γ 
treatment.79 

CONCLUSION

Interferon treatment is an expensive form of therapy, 
but it remains a promising therapeutic approach for 
severe, recurrent and refractory cases. Although IFNs 
have been reported to be effective in treatment of many 

different dermatological disorders, only four indica-
tions have been approved (Table). Further larger and 
controlled studies may prove the importance of IFNs 
in infectious and inflammatory dermatoses and malig-
nancies. Future clinical trials may also emphasize com-
bination therapy with other cytokines, hormones, che-
motherapy, or radiation and determine optimal dosage 
regimes for dermatological diseases.
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