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Interferon alfa is widely used as adjuvant ther-
apy for melanoma. Numerous side effects have
been attributed to interferon alfa. Interferon alfa—
induced sarcoidosis is an uncommon event. We
report the third case of pulmonary and cutaneous
sarcoidosis in the course of interferon alfa treat-
ment for melanoma. Most cases of sarcoidosis
have been reported during treatment of chronic
hepatitis C. The prognosis is good with dis-
continuation of treatment. Other than interferon
therapy, sarcoidosis or granulomatosis reactions
rarely have been reported in malignant mela-
noma. We discuss and review the literature on
the physiopathology of sarcoidosis brought on by
interferon therapy.
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nterferon alfa widely is used as an adjuvant treat-

ment for melanoma. Numerous side effects have

been attributed to interferon alfa, including autoim-
mune disorders such as systemic lupus erythematosus,
thyroiditis, and rheumatoid arthritis. Pulmonary com-
plications of interferon alfa are rare. The most common
are pneumonitis. Interferon alfa~induced sarcoidosis is
an uncommon event that mainly has been described
during treatment of chronic hepatitis C. We report the
third case of pulmonary and cutaneous sarcoidosis in the
course of interferon alfa therapy for melanoma.
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Case Report
A 60-year-old man was diagnosed with an inclass-
able primary melanoma of the left shoulder (T4b
N2b MO, stage III of the American Joint Committee
on Cancer classification) associated with clinically
positive axillary lymph nodes. He had a past medi-
cal history of prostate cancer. Results of a computed
tomographic (CT) scan of the whole body were nor-
mal. After wide excision and lymph node dissection,
adjuvant therapy with high-dose interferon alfa was
started. He received interferon alfa 20 million TU/m?
intravenously 5 consecutive times a week for
4 weeks followed by 10 million IU/m? subcutane-
ously 3 times a week for 11 months." During this
therapeutic regimen, no other treatment except
paracetamol was administered. The patient tolerated
the therapy fairly well, except for anorexia and flu-
like syndrome. After 7 months of treatment, physical
examination revealed a subcutaneous nodule on the
left leg. No lymphadenopathy was noted. In addi-
tion, the patient experienced mild effort dyspnea
and a dry cough. Pulmonary examination revealed
bilateral fine crackles occupying the lower parts of
both lungs. Laboratory studies disclosed the follow-
ing values: white blood cells, 3.1X10°/L (reference
range, 4.5—11.0X10°/L); lymphopenia, 0.9X10°/L
(reference range, 1.0-4.0x10°/L); CD4 lympho-
cyte, 0.5X10°/L (reference range, 1.0—4.8X10°/L);
hemoglobin, 12.1 g/dL (reference range, 14.0—
17.5 g/dL); and platelets, 110X 10°/L-1; (reference
range, 150—450X10°/L). The patient’s CD4/CD8
ratio was lowered; his alanine aminotransferase,
aspartate aminotransferase, calcemia, calciuria, and
C-reactive protein levels were within reference range;
and his serum angiotensin-converting enzyme level
was elevated (40.2 nmol/mL/mn; reference range,
12-25 nmol/mL/mn).

CT scan results showed pulmonary interstitial-
nodular infiltrates (Figure 1) and lymph node
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Figure 1. Computed tomographic scan results showed diffuse interstitial-nodular infiltrates (A). Diffuse infiltrates disap-
peared a year after discontinuation of interferon treatment (B).

swelling in the mediastinum (Figure 2). Bronchos-
copy with transbronchial biopsy and bronchoal-
veolar lavage both were performed. Results of a
biopsy of a bronchial specimen showed noncaseating
granulomas. Results of a biopsy of a skin specimen
revealed noncaseating epithelioid cell granulomas in
the deep dermis and hypodermis (Figure 3). Cultures
and polymerase chain reaction assays of biopsy spec-
imens failed to detect mycobacteria. Examination
of the bronchoalveolar lavage fluid was suggestive
of the presence of lymphocytic alveolitis, with an
increased CD4/CDS8 ratio. The lung function study
showed a vital capacity of 4 L and diffusing capac-
ity of 76% of predicted normal values. Ophthalmic
evaluation was not modified.

A diagnosis of pulmonary sarcoidosis stage Il
with Darier-Roussy nodule was made, and inter-
feron therapy was stopped. Corticotherapy was not

indicated owing to satisfactory lung function.
Three months later, all the patient’s symptoms had
disappeared, particularly the dry cough, and the
patient had gained weight. Results of a chest x-ray
showed a substantial regression of the hilar adenopa-
thy and persistence of interstitial infiltrates in the
lung parenchyma. A year later, the patient was
asymptomatic; the skin nodule had regressed wholly,
and the CT scan results were normal.

Comment

Interferon is commonly used in a wide spectrum of
indications for tumoral and nontumoral diseases. The
human interferons are classified into 2 groups: type 1
(eg, interferon alfa, interferon beta, interferon tau,
interferon omega) and type 2 (interferon gamma).
Interferon alfa and interferon beta are the subtypes
most extensively studied in human malignancies.

Figure 2. Computed tomographic scan results showed mediastinal and hilar lymphadenopathy (A). No lymph node
swelling was observed one year after discontinuation of interferon treatment (B).
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Both interferon alfa-2a and interferon alfa-2b are
used as coadjuvant treatment in patients with
intermediate- or high-risk malignant melanoma
(stages 1IB and III of the American Joint Committee
on Cancer classification).*

The side effects of interferons are numerous.
Fever, chills, chest tightness, headaches, and depres-
sion are the more common adverse effects. Conlon
et al’ reported that interferons have multiple effects
on the immune system that may either induce or
exacerbate autoimmune diseases. Some of their
study patients had a preexisting subclinical illness
that was either triggered by interferon or caused
de novo by the drug.” Reported autoimmune dis-
orders are systemic lupus erythematosus, thyroid-
itis, hemolytic anemia, rheumatoid arthritis, and
idiopathic thrombocytopenic purpura.”® However,
pulmonary toxicity is relatively rare because clini-
cal evidence of pneumonitis occurs in less than 1%
of patients.>’

The development of sarcoidosis while receiv-
ing interferon treatment has been described infre-
quently (~40 observations).® Pulmonary and
cutaneous sarcoidosis associated with interferon are
the most common, but neurosarcoidosis has been
reported.” Most reported cases of sarcoidosis were
associated with interferon alfa, but sporadic cases
related to interferon beta have been described.!®!!
Although Abdi et al'® published a case of sarcoid-
osis that occurred in the course of treatment of a
renal cell carcinoma, most cases (75%) of sarcoid-
osis induced by interferon alfa therapy have been

Figure 3. Noncaseating epi-
thelioid cell granuloma (H&E,
/ original magnification X40).

reported during treatment of chronic hepatitis C.122!
In addition, sporadic cases of sarcoidosis have been
associated with the treatment of myelogenous leuke-
mia,”’ multiple myeloma,'® multiple sclerosis,” and
essential thrombocythemia.?

The rarity of interferon-induced sarcoidosis is
surprising if one considers the number of patients
treated with interferon, which may suggest the
intervention of a still unknown genetic background.
Considering the dominant role of Tyl (helper
T cell 1) immune responses in the pathogenesis
of sarcoidosis, the imputability of interferon alfa is
probable because it stimulates helper T cells with
a Tyl profile immune response, which is the key
immunologic event of granuloma formation® in
susceptible individuals.'?

Interferon alfa—induced sarcoidosis mainly
involves the lungs and skin. The interval between
onset of interferon and sarcoidosis usually varies
from 2 weeks to several months, suggesting that
interferon-induced granuloma formation is not dose
related. However, the fact that pulmonary and cuta-
neous lesions improved remarkably after interferon
discontinuation demonstrates a causal or at least
temporal association.?®

The prognosis for most patients is good with dis-
continuation of therapy.?” Most reports suggest that
lesions resolve within months, regardless of inter-
feron course.?!*? However, patients with systemic
manifestations may have a more prolonged course
of disease that requires discontinuation of inter-
feron and initiation of systemic steroid treatment.
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After previous reports by Massaguer et al’*® and
Toulemonde et al,?” we describe a third case of inter-
feron alfa—induced systemic sarcoidosis occurring
during the treatment of melanoma.

Other than with interferon therapy, sarcoidosis or
granulomatous reactions rarely have been reported
in malignant melanoma. Robert et al’' described
7 patients who presented with both granulomatous
disease and melanoma; 3 cases were true sarcoidosis
and 1 case was typical tumor-associated granu-
loma (absence of interstitial lung syndrome and
subnormal serum angiotensin-converting enzyme
level). In 3 cases, granulomatous nodules were
not typical for sarcoidosis or for tumor-associated
granuloma and were highly suggestive of mela-
noma metastases.’! The pathophysiology of tumor-
associated sarcoid reaction remains uncertain, but a
hypothesis can be made. The authors suggested that
melanoma cells that secrete cytokines may induce
granuloma formation or that tumor antigen—driven
cell-mediated immune response could result in a
sarcoid reaction.’!

The question of whether a sarcoid reaction associ-
ated with cancer may have prognostic significance has
been addressed.’’*? The authors hypothesized that the
granulomatous reaction may confer a protective role
through an immune response against tumor antigen,
especially for melanoma, which is a highly immuno-
genic tumor.’! However, no conclusion can be drawn
from the few cases published in the literature.

Although interferon alpha—induced sarcoid-
osis is a rare event, physicians should be aware
that granulomatous lesions mimicking metastases
may occur and should lead to careful histologic
evaluation before starting unnecessary or even
deleterious chemotherapies.
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