
Introduction

Over the past decade, treatment options of sar-
coidosis have grown and now include glucocorticoids
and cytotoxic agents like methotrexate, azathioprine
and leflunomide (1). There have been an increasing
number of studies demonstrating efficacy of biologi-
cal agents such as adalimumab and other tumor ne-
crosis factor (TNF)-α inhibitors in treating refractory
sarcoidosis (1,2). Interestingly, a paradoxical pheno-
menon of sarcoidosis induced by these agents has
been described in the recent years (3,4). In these case
reports, these agents were used to treat a variety of
rheumatologic conditions, after which sarcoidosis de-

veloped most frequently in the lungs and surrounding
lymph nodes (3) We present the first case of subcuta-
neous nodular sarcoidosis induced adalimumab.

Case Report

A forty-nine year old African American woman
with a history of pulmonary sarcoidosis presented
for multiple subcutaneous nodules developing on her
extremities after starting adalimumab. She was ini-
tially diagnosed with sarcoidosis seventeen years ago
when she presented with cough, shortness of breath
and weight loss, and transbronchial biopsy perfor-
med showed non-necrotizing granulomas without
any evidence of infectious causes. She was initially
treated with high dose corticosteroids with gradual
tapering as her condition improved. After being
symptom-free for eleven years, she started develo-
ping severe chest pain six years ago. She underwent
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extensive pulmonary, cardiac and gastroenterology
workup, and was diagnosed with costochondritis se-
condary to sarcoidosis. She responded well to syste-
mic corticosteroids but due to multiple side effects,
methotrexate was added as a steroid-sparing agent.
She only had a partial response to methotrexate, and
ultimately adalimumab 40mg subcutaneously every
other week was initiated. Her chest pain resolved
completely after two months and she was tapered off
prednisone and methotrexate over the next six
months.

After eight months on adalimumab, she develo-
ped multiple subcutaneous nodules on her arms and
legs. These were firm, mobile, non-tender nodules
without overlying epidermal changes measuring
from 1cm to over 5cm in diameter. An incisional
biopsy performed on a lesion on her left forearm de-
monstrated non-necrotizing granulomas in the sub-
cutis (Figure 1).

A work-up of other causes of granulomatoses
including tuberculosis, fungal infections and foreign
material was negative. These results suggested a dia-
gnosis of subcutaneous nodular sarcoidosis. Adali-
mumab was thought to be the causative agent and
was discontinued. Her subcutaneous nodules were
resolved in few days after the discontinuation of ada-
limumab. However, within one month of stopping
adalimumab, her severe chest pain returned and ada-
limumab was resumed in addition to prednisone
10mg daily. Upon rechallenge, her chest pain re-
sponded well but the subcutaneous nodules on her
extremities recurred.When leflunomide 20 mg daily
was added to current regimen, the patient’s subcuta-
neous nodules started to regress. At the time of ma-
nuscript submission, three months after the addition
of leflunomide, the patient was free of chest pain and
subcutaneous nodules.
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Fig. 1.An incisional biopsy shows numerous small, distinct, non-necrotizing granulomas in the subcutis formed by epithelioid histiocytes and
multinucleated giant cells, A: hematoxylin and eosin stain (H&E) low power field, B: H&E stain x2, C: H&E stain x4, D: H&E stain x8.



Discussion

This is the first case of subcutaneous nodular sar-
coidosis induced adalimumab in the English language
literature. The recurrence of the lesions upon medica-
tion rechallenge supports this diagnosis. Paradoxical
induction of inflammatory conditions by TNF-α inhi-
bitors has been extensively described for psoriasis, and
there are emerging reports of sarcoidosis induced by
these agents (5). In addition to the lungs and lymph no-
des, sarcoid lesions associated to TNF-α inhibitors ha-
ve also been reported in the skin, kidneys, central ner-
vous system, liver and eyes (6-8). The mechanism for
this phenomenon remains unknown but is hypothesi-
zed to be caused by the disruption of the fine balance of
the main cytokines involved in granuloma formation,
including TNF-α, interferon-ɣ and interleukin-2 (8).
There is increased TNF-α activity in sarcoidosis but it
is likely that TNF-α is one of the mediators in the gra-
nuloma-formation cascade, increasing or decreasing
different cell signaling pathways dependent upon sur-
rounding cells and cytokines, rather than producing a
specific immune response (9).

Additional research is needed to elucidate the
role of TNF-α in this disease process. Given the in-
creasing frequency of cases, it is important for clini-
cians to be aware of this side effect and maintain a
high index of suspicion for any sarcoidosis-like pre-
sentations during treatment with TNF-α inhibitors.
Finally, the observation that the addition of lefluno-
mide, which inhibits proliferation of activated and
autoimmune lymphocytes, causes the regression of

adalimumab-induced subcutaneous nodular sarcoi-
dosis shows an important way of how autoimmune
induction can be suppressed.
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