
Introduction

Sarcoidosis is a multisystemic granulomatous illness
of unknown cause that has been associated with various
agents and whose pathogenesis involves immunological
mechanisms that are only partly understood, such as the
exaggerated immune response of helper T lymphocytes
(TH1) to a variety of exogenous antigens or

autoantigens.1

Interferon alfa (IFN-α) is an immunomodulator used
as an antiviral agent in cases of active chronic viral
hepatitis C. Its antiviral effect is due to the inhibition of
protein synthesis and an increase in viral RNA
degradation, inducing a state of resistance to viral
infection inside cells and modulating the effector arm of
the immune system in order to neutralize viruses or
eliminate the cells infected by them.

The first report of a case of sarcoidosis triggered by
IFN-α treatment, in a patient with a renal carcinoma,
was published in 1987; in 1994 the first case of
sarcoidosis in a patient with active chronic viral
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Treatment of active chronic viral hepatitis type C with
interferon alpha has proved effective and therefore its use is
being extended to a large number of patients. Common side
effects include respiratory manifestations. One side effect
attributable to the immunomodulatory effect of interferon is
the possible triggering or exacerbation of systemic or
cutaneous sarcoidosis. We report a new case and offer an
exhaustive review of the literature.

A 49-year-old man with type C chronic, active hepatitis
developed new respiratory symptoms and pulmonary
infiltrates with hilar and mediastinal adenopathy after 4
months of treatment with pegylated interferon and
ribavirin. The transbronchial biopsy showed multiple
sarcoid granulomas. When the patient was diagnosed, he
had already taken the total dose of interferon and no specific
treatment was started. His hepatitis did not respond to
therapy and his viral load and transaminase levels remained
high. 
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Sarcoidosis tras tratamiento con interferón 
y ribavirina. Presentación de un caso y revisión 
de la bibliografía

El tratamiento con interferón alfa en la hepatitis crónica
activa por el virus C tiene una eficacia demostrada, por ello
se está generalizando su uso a gran número de pacientes.
Entre los efectos secundarios, las manifestaciones respirato-
rias banales son muy frecuentes. Un efecto secundario atri-
buible al efecto inmunomodulador del interferón es la posi-
bilidad de agravar o desencadenar una sarcoidosis cutánea
o sistémica. Presentamos un nuevo caso y hacemos una ex-
haustiva revisión de la bibliografía.

Se comunica el caso de un varón de 49 años con hepatitis
crónica activa por el virus C que a los 4 meses de tratamiento
con interferón pegilado más ribavirina presentó sintomatolo-
gía respiratoria que no tenía previamente e infiltrados pul-
monares con adenopatías hiliares y mediastínicas. En la
biopsia transbronquial se apreciaron abundantes granulo-
mas sarcoideos. Cuando se diagnosticó, el paciente había fi-
nalizado toda la dosis de interferón y no se instauró ningún
tratamiento específico. La hepatitis no respondió a la terapia,
permaneciendo elevada la carga viral y las transaminasas.
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hepatitis C treated with IFN-α was reported.2  Given the
clearly demonstrated effectiveness of IFN-α treatment,
it is to be expected that a high number of patients will
benefit from it in the next few years. 

For this reason, and because of the consequences this
treatment can have in clinical practice, we report a new
case of sarcoidosis triggered by treatment with IFN-α
and ribavirin and provide an exhaustive review of the
literature.

Clinical Observations

We report the case of a 48-year-old man, diagnosed
with active chronic hepatitis C infection in 1989 with no
history of smoking or alcohol abuse. A liver biopsy
showed chronic portal and periportal hepatitis with
features suggesting C virus infection. The hepatitis C
viral load was 3 090 000 IU/mL, and its genotype was
1b. The hemogram was within normal limits, with an
aspartate aminotransferase concentration of 64 U/L, and
an alanine aminotransferase concentration of 162 U/L;
the results of all other analyses were normal. In April
2001 treatment was started using a combination of
pegylated IFN-α at a dosage of 180 µg/week and
ribavirin at a dosage of 1200 mg/day. The treatment
ended in April 2002. In the first month of treatment the
patient developed thrombopenia (platelet count 87 000)
and leukopenia (neutrophil count 1810), although the
dosage of interferon and ribavirin was not altered
because of this. After 9 months of treatment, the patient
developed nonspecific respiratory symptoms and
breathing difficulties that persisted and increased after
April 2002, for which reason he was seen at our clinic.
When treatment ended the viral load was still 1 220 000
IU/mL, the aspartate aminotransferase concentration was
136 U/L, the alanine aminotransferase concentration was
247 U/L, and anemia and thrombopenia had returned to

normal. Apart from the respiratory symptoms described
previously, the physical examination revealed no
abnormalities. The chest x-ray showed an ill-defined
interstitial infiltrate affecting mainly the lower lung
fields. High-resolution computed tomography of the
thorax (Figure 1) revealed an interstitial pattern and the
presence of affected hilar and mediastinal lymph nodes
measuring less than 1 cm. The lung function examination
gave the following results: forced vital capacity, 5.74 L
(117%); forced expiratory volume in the first second,
4.49 L (114%); forced expiratory volume in the first
second/forced vital capacity, 78%; total lung capacity,
8.69 L (116%), and carbon monoxide diffusion capacity,
9.46 (86%).  Basal arterial blood gas tests gave the
following results: PaO2, 98 mm Hg: PaCO2, 40 mm Hg:
pH, 7.43. The angiotensin-converting enzyme concen-
tration was 47 U/L (normal range: 20-60 U/L). Fiberoptic
bronchoscopy was carried out, with bronchoalveolar
lavage and transbronchial biopsy. The bronchoalveolar
lavage fluid contained 73% macrophages, 20%
lymphocytes, 5% neutrophils and 2% eosinophils; the
CD4 count was 190, the CD8 count was 50, and the
CD4/CD8 ratio was 3.8. Examination of the
transbronchial biopsy revealed the presence of multiple
sarcoid granulomas (Figure 2).

Discussion

We report a new case in which sarcoidosis was
triggered by treatment with IFN-α plus ribavirin in a
patient with active chronic viral hepatitis C. A search of
the literature in the main databases (PubMed,
MEDLINE, Embase, Scirrus and Índice Médico
Español) using the words “interferon,” “sarcoidosis,”
and “hepatitis C,” gave a total of 35 references from
which 22 were selected. One case occurred twice (once
in Spanish and once in English) and was only counted
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Figure 1. Infiltrate on ground glass opacities and affected hilar nodes. Figure 2. Pulmonary tissue: sarcoid granulomas with central, noncaseous
fibrinoid necrosis with palisading histiocytes, rimmed by macrophages
and lymphocytes (hematoxylin, eosin, ×200).
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once. The rest were descriptions of new cases. The table
shows the main characteristics of all these cases. A total
of 30 patients (14 men, 16 women) are described,
including the case we report. The average age was 49
(age range from 26 to 72 years). In 4 of the cases (14%)
there was an exacerbation of previously diagnosed
sarcoidosis and in the rest sarcoidosis was diagnosed
for the first time. Nine patients had previously been
unsuccessfully treated with IFN-α alone and had been
selected for a new combined treatment using IFN-α and
ribavirin (or other antiviral agent). IFN-α 2a was used
in all but 3 patients, in whom pegylated interferon was
used. The dosage of interferon administered varied
greatly (between 36 and 1650 million units in total,
with a mean total of 368 million units). Combined
treatment with IFN-α and ribavirin was initiated in 17
patients (57%). Signs and symptoms of sarcoidosis
appeared over a long period after treatment was started
(1-23 months, with a mean of 5 months). Seven patients
presented cutaneous sarcoidosis only; in the remaining
23 there was systemic involvement. In 70% of patients
(n=21) the lungs were affected. Lung involvement was
revealed by histological tests in 14 of these patients and
in the remaining 7, radiographic or functional changes
caused lung disease to be suspected. Cutaneous
involvement appeared in 17 patients, including 5 with
sarcoid lesions on old scars or tattoos. When sarcoidosis
was detected 12 patients had already completed their
treatment and taken the prescribed dose of interferon, in
12 cases treatment was discontinued, and in 14 cases
corticosteroids were added. The evolution of the
sarcoidosis varied: in 14 patients it was cured, in 10
there was clinical improvement, in 2 there was no
change, and in 1 it remained stable. The evolution of
the hepatitis C infection is reported in 17 cases; in 11 of
them (65%) measurement of the viral load or
biochemical liver parameters indicated that the illness
was not cured. In the 6 remaining patients the
transaminase level returned to normal or the viral load
disappeared.

Active chronic hepatitis C virus infection  causes an
inflammatory reaction in the liver with hepatocellular
necrosis and fibrosis. Approximately 4 000 000 people
in the USA and probably more than 100 000 000 people
in the world are infected by the hepatitis C virus.24

According to the World Health Organization, 2% of the
Spanish population may be infected by the hepatitis C
virus. Of the people infected 70%-80% become chronic
carriers; most of them have a mild form of the illness
that progresses slowly. However chronic progressive
hepatitis has a high morbidity and mortality rate and is
the main cause of cirrhosis, end-stage liver disease, and
cancer of the liver.24 IFN-α has been used in treatment
since 1989 (first alone and later in combination with
ribavirin). A sustained response at the end of treatment
has been achieved in 33% of cases in treatments lasting
24 weeks and in 41% of cases in treatments lasting 48
weeks.25,26 More recently the use of high doses of
pegylated interferon combined with ribavirin has

achieved a sustained response in 54% of cases.27 Side
effects of interferon treatment are very common and
correlate with dosage, although in the case of pegylated
interferon, treatment is discontinued in only 3%-14%.28

The side effects are usually not severe and pulmonary
infiltrates occur in less than 1%.28 The incidence of
sarcoidosis in association with interferon treatment is
not known. Hofmann et al6 found 3 cases (5%) in a
series of 60 patients treated with interferon (with or
without added ribavirin). It is difficult to calculate the
exact incidence because the signs and symptoms of
sarcoidosis can add to the usual effects of interferon.
This may lead to under-diagnosis of sarcoidosis.
Although the appearance of sarcoid lesions has been
described in treatments using interferon alone or in
combination with ribavirin, ribavirin alone has never
been associated with the appearance of sarcoidosis.
Hepatitis C has been associated with other autoimmune
diseases but there is insufficient information to link it to
the appearance of sarcoidosis.

As well as its antiviral and antiproliferative effects,
IFN-α has immunomodulatory functions that probably
include regulating the differentiation of helper T cells by
inhibiting TH2 activation, inducing the production of
interferon gamma, Interleukin-12 receptor expression,
and Interleukin-12 signaling, as well as neutralizing the
effects of Interleukin 4, affecting the maturing of helper
T cells.29 Although the causes of sarcoidosis are still
unknown, there are good reasons for suspecting the
exposure of genetically susceptible hosts to external
environmental agents. This could lead to the conclusion
that the administration of exogenous IFN-α may
influence the differentiation of CD4 T cells towards the
TH1-type immune response, leading to the formation of
granulomas and giving rise to sarcoidosis in susceptible
individuals. The existence of 29 cases in the literature
corroborates the connection between the activity of
exogenous IFN-α and the differentiation of lymphocytes
towards the TH1 line, leading to the formation of
granulomas. Although this could be attributed to the
number of people who would have presented with
sarcoidosis during their lifetime, the fact that sarcoidosis
that was previously in remission worsened seems to
support the theory that exogenous interferon affects this
particular immune response.

We therefore wish to call attention to this side effect
of IFN-α treatment so that it can be taken into account
when deciding on treatment for active chronic hepatitis
C infection, so that such treatment can be avoided in
known cases of sarcoidosis, and so that caregivers can
be alert for the appearance of respiratory signs and
symptoms or pulmonary infiltrates during IFN-α
treatment. 
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