Letters to the Editors

Granulomatous disease and
the two faces of Janus:
divergent effects of tofacitinib
therapy for inflammatory
arthritis

Sirs,

Janus kinases (JAKs) are intracellular ty-
rosine kinases utilised for signalling by ex-
tracellular receptors involved in many pro-
inflammatory pathways like interferon-y (1)
and some anti-inflammatory pathways like
interleukin-10 (2). JAK-inhibitors, already
approved for various inflammatory condi-
tions including rheumatoid arthritis (RA),
also show promise for treating sarcoidosis
(3, 4). This communication contrasts two
novel cases of patients treated with the
JAK-inhibitor tofacitinib: a woman with RA
developing granulomatous hepatitis during
therapy and a man with intractable arthro-
pathic and cutaneous sarcoidosis respond-
ing to treatment.

Patient 1 is a woman with erosive RA since
the age of 44. Methotrexate, gold, hydroxy-
chloroquine, sulfasalazine, azathioprine,
leflunomide, etanercept, abatacept, and
rituximab were ineffective. Infliximab and
subsequently adalimumab were effective
but failed secondarily, and she became in-
creasingly corticosteroid-dependent, requir-
ing at least prednisone 10 mg daily. At the
age of 67, tofacitinib 5 mg twice daily was
started, resulting in steady clinical improve-
ment.

After thirteen months of durable response,
magnetic resonance imaging (MRI) for un-
related monitoring of renal cysts incidental-
ly revealed multiple hypo-enhancing hepat-
ic masses unseen prior to tofacitinib therapy
(Fig. 1A). The patient was asymptomatic;
liver enzyme tests were normal. Liver biop-
sy revealed non-necrotising and necrotising
granulomatous inflammation (Fig. 2). Stains
and cultures for acid-fast bacilli and fungi
were negative.

Tofacitinib was discontinued, and the pa-
tient was monitored without intervention.
MRI after three months showed disappear-
ance or shrinkage of the lesions (Fig. 1B).
Serial MRI showed further resolution, 33
months after drug cessation.

Patient 2 is a man with bilateral hilar and
mediastinal lymphadenopathy incidentally
noted at the age of 28; biopsy had been de-
ferred because the radiology was stereotypi-
cal of sarcoidosis. He remained asympto-
matic and untreated until he developed skin
lesions and inflammatory polyarthritis at the
age of 47. Skin biopsy demonstrated non-
caseating granulomas; stains for acid-fast
bacilli and fungi were negative. Rheumatoid
factor and anti-cyclic citrullinated antibod-
ies were negative.

Hydroxychloroquine, methotrexate, leflu-
nomide, infliximab, adalimumab, and
abatacept were ineffective. Methylpredni-
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Fig. 1. Contrast enhanced MRI of the liver (A) showing multiple hypo-enhancing lesions (white arrows). All lesions
have either disappeared or decreased in size within three months after discontinuation of tofacitinib (B).

Fig. 2. Core biopsy of the liver shows numerous granulomas, characterised by nearly spherical aggregations of
epithelioid histiocytes accompanied by lymphocytes and occasional multinucleated giant cells (H&E).

solone 16 mg daily barely controlled his
disease and resulted in myopathy, osteo-
porotic fractures, and hip osteonecrosis.
Frequent large-volume arthrocenteses with
corticosteroid injections of his knees were
required.

Tofacitinib 5 mg twice daily was initiated.
Within weeks, the polyarthritis was mark-
edly improved. The skin disease resolved
completely. Over the ensuing year, corticos-
teroid requirements significantly decreased,
and no further arthrocenteses were required.
Patient 2 is the first report of sarcoid ar-
thropathy responsive to tofacitinib, reaf-
firming benefit of JAK-inhibitors in sar-
coidosis (3, 4). JAK-mediated interferon-y
pathways are implicated in granuloma for-
mation (5), and so the therapeutic potential
of JAK-inhibitors is unsurprising. Unex-
pected, however, especially amidst recent

demonstration of impressive tofacitinib-
induced dissolution of sarcoid granulomas
(3), is the unprecedented paradoxical tofac-
itinib-induced granulomatous inflammation
in patient 1.

Small molecules generically might induce
granulomatous hepatitis via hapten forma-
tion with macromolecules (6). Tofacitinib,
however, may paradoxically promote in-
flammatory processes via its mechanis-
tic effects. JAKs are aptly named for the
two-faced Roman god Janus because they
possess two nearly identical domains with
opposing functions: a signalling kinase
domain which is the target for tofacitinib
inhibition and an inert pseudokinase do-
main that downregulates the kinase (7, 8).
Perhaps under certain conditions, tofaci-
tinib interferes with pseudokinase function,
thereby disinhibiting the kinase and promot-
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ing immune activation. This draws analogy
to JAK2 pseudokinase mutations resulting
in unregulated constitutive JAK?2 kinase ac-
tivity (9).

JAK inhibition might also cause net pro-in-
flammatory effects in certain immunologic
milieus by preferentially suppressing JAK-
mediated anti-inflammatory cytokines such
as interleukin-10, known to impair granu-
loma maturation (10). Accordingly, dispro-
portionate suppression of interleukin-10
activity by JAK-inhibitors may promote
granulomatous inflammation.

Going forth, it will be intriguing to observe
whether granulomatous inflammation is a
common adverse effect of JAK-inhibitors,
whether it is a drug class effect, and whether
JAK subtype specificity of individual agents
is determinant.
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