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CASE REPORT

ABSTRACT
In 1992 interferon alpha (IFN ) was
approved by the FDA for the treatment
of chronic viral hepatitis B and C.
Since then IFN has been implicated in
the development of several autoanti bodies as well as in the development or
exacerbation of various autoimmune
disorders. Herein, we describe a 47year-old female who developed a limit ed form of systemic sclerosis (SSc) with
lung involvement 6 months after the
institution of IFN therapy for chronic
active hepatitis C. There was no family
or personal history of autoimmune dis eases. We speculate that the immuno modulatory effects of IFN triggered
the clinical manifestations of SSc in
this patient. To our knowledge, this is
the second case of SSc developing after
therapy with IFN and the first in a
patient treated for chronic viral hepati tis C.
Introduction
Interferon-alpha (IFNα) is the treatment of choice in chronic hepatitis C in
combination with ribavirin (1). Therapy with IFNα has been shown to induce normalization of the liver function
test and sustained remission of viral
replication in 35% to 85% of patients,
depending on the viral genotype (1).
However, this drug may have multiple
effects on the immune system. Thus,
IFNα may trigger the appearance of
organ-specific and non-organ specific
autoantibodies, sometimes coupled
with the de novo development or the
exacerbation of some connective tissue
diseases such as rheumatoid arthritis,
SLE or polymiositis (1-4). Nevertheless, clinically overt autoimmune diseases are rare in association with IFN α
therapy (1-4).
Herein we describe a patient who developed a rapid onset of systemic sclerosis (SSc) with lung involvement while
receiving treatment with IFNα for
chronic active hepatitis C. Discontinuation of the drug clearly improved the
symptoms. The close temporal relationship between the onset of IFNα therapy
and the development of SSc, as well as
the improvement of the disease after
cessation of INFα therapy suggest a
causative role for the drug.
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Case report
In June 1995, a 47-year-old woman
with a past history of blood transfusion,
was diagnosed as having chronic active
C virus-related hepatitis. She was found
to be ANA positive 1:160 with speckled and nucleolar patterns. In February
1996 IFNα therapy (Intron A, SheringPlough), 3 x 106 U 3 times weekly, was
initiated with progressive improvement
of the liver function tests and reduction
of the HCV viremia.
Six months later, the patient was referred to our out-patient clinic due to bilateral Raynaud’s phenomenon (RP) of
one month’s onset. Physical examination disclosed no abnormalities. Laboratory findings were normal except for
positive rheumatoid factor (1:128) and
positive ANA (1: 320) with speckled
and nucleolar patterns (Table I). Chest
X-rays showed no abnormalities. Nailfold capillaroscopy (NC) was also normal.
Over the next three months the patient
experienced a worsening in the severity
and frequency of RP, morning stiffness
and progressive dyspnea, and was admitted to hospital. Physical examination revealed cutaneous telangiectasia
over the hands and neck, finger edema
with flexion contractures of the interfalangeal joints (Fig.1), and bibasilar
pulmonary crackles.
Routine laboratory analyses, including
liver function tests, were normal. ANA
were positive 1:1280 with speckled and
nucleolar patterns and PM-Scl specificity (Table I). AMAand antiphospholipid antibodies were negative. Cryoglobulins and HCV-RNA were not detectable in the serum. NC showed tortuous capillaries with a bushy appearance, giant capillaries, and dropout of
capillaries.
Pulmonary function tests (PFT) demonstrated a moderate restrictive pattern
with a severe decrease in the diffusing
capacity for carbon monoxide (Table
I). Chest X-ray showed bi-basilar interstitial changes compatible with fibrosis. A high-resolution computed tomography (HRCT) of the lung disclosed
diffuse pulmonary fibrosis with patchy
areas of ground-glass opacification
(Fig. 2). A transbronchial lung biopsy
revealed fibrosing alveolitis. Broncho-
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Table I. Main clinical and laboratory findings before, during and after IFN alpha therapy.
February 1996*

September 1996

November 1996¥

November 1997

November 2003

ANA

1:160

1:320

1:1280

1:320

1:320

Variable

ACA

-

negative

negative

negative

negative

Scl-70

-

negative

negative

negative

negative

Pm-Scl

-

-

positive

positive

positive

RF

-

1:128

1:128

1:128

1:128

Cryoglobulins

not detectable

not detectable

not detectable

not detectable

not detectable

HCV-RNA(copies/ml)

103-4

not detectable

not detectable

not detectable

not detectable

Raynaud’s phenomenon

no

yes

yes (severe)

occasional

yes

Nailfold capillaroscopy

-

no abnormalities

Tortuous and giant capillaries

Tortuous capillaries

Tortuous capillaries

FVC (% predicted)

-

-

55.7%

78.2%

80.4%

DLCO (% predicted)

-

-

39%

71%

77%

HRCT-lung scan

-

-

Extensive pulmonary fibrosis
patchy areas of ground-glass

no abnormalities

no abnormalities

Physical examination

no abnormalities

no abnormalities

Cutaneous telangiectasias, finger
edema with IF flexion contractures
bi-basilar pulmonary crackles

Cutaneous
telangiectasias

Sclerodactilia
calcinosis

Skin thickness score

0

0

2

0

10

*Date of IFN alpha therapy onset; ¥date of IFN alpha therapy cessation.
ANA: anti-nuclear antibodies; ACA: anti-centromere antibodies; Scl-70: anti-topoisomerase antibodies: Pm-Scl: anti-polymyositis-scleroderma antibodies;
RF: rheumatoid factor; HCV-RNA: HCV RNAlevel, millions of copies/ml; FVC: forced vital capacity; DLCO: diffusing capacity for carbon monoxide;
HRCT-lung scan: high-resolution computed tomography of the lung. Skin thickness score: determined according to the modified Rodnan skin thickness score
(range 0-51).

alveolar lavage fluid contained 43%
alveolar macrophages, 50.8% lymphocytes, 4% granulocytes and 2% eosinophils. No pulmonary hypertension
was detected by echocardiography.
IFNα therapy was interrupted 9 months
after the treatment onset, and prednisone 1 mg/kg/day was begun with progressive tapering to withdrawal over
the next 6 months. Raynaud’s phenomenon, morning stiffness and dyspnea
receded rapidly. Six months after the
interruption of IFNα therapy, finger
edema had completely disappeared and
only isolated crackles persisted in the
lung bases (Table I). One year after
stopping IFNα therapy, an HRCT lung
scan showed no abnormalities (Fig. 2)
and the PFT had clearly improved (Table I). However, over the next 6 years
the patient went on to develop a limited
form of systemic sclerosis (skin thickness score = 10 points), with Raynaud’s
phenomenon, sclerodactily and calcinosis (Fig.1). No myositis symptoms
have been observed during the followup. Respiratory symptoms have completely receded. HCV-RNA remains
undetectable.

Discussion
We describe here the first case of SSc
development in a patient treated with
IFNα for chronic viral hepatitis. Prior
to the therapy onset, the patient did not
have any suggestive symptom of an un-

derlying connective tissue disease, although ANA were positive 1:160 with
speckled and nucleolar patterns. There
was no family history, occupational or
other drug history that might have placed
her at risk for the development of SSc.

(a)
(b)
Fig. 1. Patient’s hands showing finger edema and flexion contractures of interphalangical joints (a)
which appeared during IFNα therapy, and clearly improved after drug withdrawal (b).

626

Interferon alpha and systemic sclerosis / R. Solans et al.

CASE REPORT

(a)
(b)
Fig. 2. A high-resolution chest CTscan showing extensive bi-basal pulmonary fibrosis with patchy areas of ground glass attenuation (a) which appeared during IFNα therapy and clearly improved after drug withdrawal (b).

The first question in the present case is
whether or not the development of SSc
was an HCV-related autoimmune disease or was related to IFNα therapy.
A high prevalence of serological markers of autoimmunity has been reported
in patients with chronic HCV infection
(5). Indeed, 60% to 70% of them show
positive rheumatoid factor and 10% to
30% low titers of ANA (5, 6). In addition, up to 10% to 20% develop autoimmune disorders, the most frequent
being autoimmune hepatitis and thyroiditis, mixed cryoglobulinemia, Sjögren syndrome, rheumatoid arthritis
and systemic lupus erythematosus (SLE)
(6). However, Raynaud’s phenomenon
has only been described in HVC patients with associated mixed cryoglobulinemia (6). There are no data showing that scleroderma-related antibodies
may be induced by HCV infection, and
only one patient with HCV chronic
infection who developed SSc has been
observed (7).
In contrast, Raynaud’s phenomenon
has been widely described after therapy
with IFNα in patients with positive
ANA and no cryoglobulins, as in our
case, and usually the symptoms receded when therapy was discontinued (8,
9). In addition, the de novo development or exacerbation of pre-existing
autoimmune systemic diseases such as
SLE, polymyositis, Sjögren syndrome
and vasculitis, has been well documen-

ted after treatment with IFNα (3-5, 10).
Moreover, SSc development has recently been described in a patient treated with IFNα for chronic myelogenous
leukemia (11). As in our case, the reported patient developed a limited form
of SSc with diffuse pulmonary interstitial fibrosis that improved after cessation of IFNα therapy and treatment
with steroids and cyclophosphamide.
Capillaroscopy findings were similar to
those described here. The patient had a
major histocompatibility complex class
II antigen that has been associated with
SSc development (HLA-DR11). The
authors suggested that this fact might
have facilitated the triggering of autoimmunity by IFNα.
In our case, the temporal relationship
between the development of SSc and
the institution of IFNα therapy, the
prompt improvement in the disease
after cessation of the drug, and the
absence of associated mixed cryoglobulinemia and detectable HCV-RNA at
the time SSc occurred, made more likely an association of SSc with IFNα
therapy than an association with HCV
infection. In our opinion, IFNα therapy
acted as a provoking agent and promoted the development of an underlying
quiet autoimmune disease. In line with
this, the de novo development of SSc
has also been reported in association
with other drugs such as bleomycin,
docetaxel and other chemotherapeutic
627

drugs (12,13). In all of these cases, the
disease usually improved or reversed
with discontinuation of the precipitating
drug and the administration of steroids.
The development of SSc in association
with IFN therapy could seem contradictory because IFNα has been shown
to inhibit collagen synthesis and has
been used to treat patients with SSc.
However, Black et al. (14) pointed out
that IFNα therapy might be deleterious
in SSc patients, exacerbating lifethreatening symptoms and precipitating lung deterioration through the upregulation of intercellular type I adhesion molecules (ICAM-1), a fibroblast
adhesion molecule that is overexpressed on SSc fibroblasts and is believed
to be important in mediating lymphocyte-fibroblast interactions.
Unfortunately, the mechanism by which
IFNα may induce or exacerbate autoimmune-mediated complications is not
known, as well as the reason why only
some patients develop autoimmune
disorders following this therapy (2-4).
It has been suggested that IFNα may
promote the production of pathogenic
antibodies, the up-regulation of HLA
class I and II antigens and of ICAM-1,
and the activation of macrophages (24). Similarly, it has been suggested that
the presence of pre-existing antibodies
or the appearance of antibodies during
the treatment may be a risk factor for
the development of an overt autoim-
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mune disorder (3,10,15). In our case,
the patient had antinuclear antibodies
1:160 with speckled and nucleolar patterns in 1995, before starting IFNα
therapy. When she developed symptoms suggestive of SSc, those antibodies were tested for specificities and corresponded to the nucleolar and nucleoplasmic antigen PM-Scl, a characteristic serologic feature of SSc that usually
identifies a subset of patients with Raynaud’s phenomenon, lung restriction,
calcinosis and sicca syndrome. Thus,
our patient probably had a subclinical
autoimmune process that was unmasked by IFNα therapy.
In conclusion, we describe the second
case of systemic sclerosis development
in a patient receiving IFNα therapy. Although there may be a number of confounding issues, the close temporal relationship and the unusual clinical progression imply a drug effect. We recommend careful monitoring for signs
and symptoms of autoimmunity in patients treated with IFNα, especially if
pre-existing autoantibodies or autoimmune diseases are present. Further stu-

dies are needed to ascertain the exact
role of IFNα therapy in the emergence
or exacerbation of autoimmune diseases.
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