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Generalized granuloma annulare: A
widespread response to limited application of
compounded 2% topical tofacitinib
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INTRODUCTION
Granuloma annulare is an inflammatory cuta-

neous disease that manifests with annular, skin-
colored to red-brown papules. It may be localized
or generalized, depending on lesion distribution.
Patients often seek treatment because of the appear-
ance, psychosocial effect, or symptomatic lesions.1

Classic histopathologic findings include either inter-
stitial histiocytic inflammation or palisading histio-
cytes surrounding degenerating dermal collagen and
mucin.1 Although localized granuloma annulare is
often self-limited, with an estimated 50% of patients
experiencing resolution within 2 years,1 generalized
granuloma annulare is often more challenging
to treat because self-resolution is less likely and
there is a paucity of high-quality, evidence-based
therapies.1,2

The small-molecule Janus kinase (JAK) inhibitors
are a relatively new entry to the armamentarium of
dermatologic therapies, and may have a specific
utility in the treatment of granulomatous diseases.3

Recently, it was reported that the JAK inhibitor
tofacitinib, applied as a 2% ointment, led to near
resolution of treated lesions in 1 patient with
localized granuloma annulare.4 Tofacitinib is selec-
tive against JAK1 and JAK3, which are involved in
cytokine signaling, including upregulation of inter-
leukin (IL) 2, IL-6, IL-10, and interferon gamma, all of
which have been implicated in the pathogenesis of
granuloma annulare.5,6

We describe a patient with generalized granuloma
annulare treated with topical tofacitinib 2%
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ointment, applied only to limited lesions on the right
arm, who experienced near-complete resolution of
her generalized disease. We consider the potential
mechanisms of local treatment producing a general-
ized response and highlight the need for further
study of topical tofacitinib in the treatment of
generalized granuloma annulare.

CASE REPORT
A 46-year-old woman presented for evaluation

and management of asymptomatic, annular plaques.
Two years before, she had noticed a single lesion on
her right arm, with the subsequent development of
generalized lesions. A skin examination revealed
extensive red to violaceous 1- to 3-cm annular
plaques of the face, arms, chest, and back, with
preference for sun-exposed sites (Fig 1, A and B).
Some lesions exhibited central hypopigmentation,
sclerotic changes, or both. Multiple biopsies were
notable for granulomatous inflammation with histio-
cytes, lymphocytes, and multinucleated giant cells
throughout the dermis, consistent with granuloma
annulare. Alcian blue staining failed to reveal mucin
within the granulomas. Elastophagocytosis was ab-
sent, making actinic granuloma and annular elasto-
lytic giant cell granuloma less likely. The result for an
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Fig 1. Generalized granuloma annulare before and after topical 2% tofacitinib ointment
applied to right arm. A and B, Annular, red to violaceous plaques on the trunk and forearm.
C and D, Improvement in lesions on upper and lower right arm after 12 weeks of topical
tofacitinib.
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evaluation for sarcoidosis, including chest imaging
and eye examination, was negative. The result for an
additional evaluation for hematologic dyscrasias and
infectious etiologies was negative.

The patient began receiving hydroxychloroquine
(300 mg daily) and topical tacrolimus but achieved
no response after 3 months. She transitioned to
dapsone (100 mg daily), also without improvement
after 1 month, and subsequently discontinued
because of anemia. She was then prescribed topical
tofacitinib 2% ointment (30-g tube), with instructions
to use it twice daily to the right arm only. She
confirmed 1 week later that she was applying the
medication to her right arm. After 12 weeks, the
lesions on her right arm had almost completely
cleared (Fig 1, C and D), and she also noted
substantial improvement of her contralateral arm
and generalized lesions. Her involved body surface
area decreased from approximately 10% to less than
1%. She experienced no adverse effects during
treatment. She stopped applying the topical tofaciti-
nib after 12 weeks and has had no recurrence of her
generalized granuloma annulare in 2 months.

DISCUSSION
Generalized granuloma annulare tends to exhibit

a protracted course, rare spontaneous resolution,
and poor response to therapy.1,5,7 Many therapeutic
options are limited in part by the extent of disease
and there exists a need for reliable, evidence-based
therapies for this condition. The greater surface area
involved in generalized granuloma annulare often
precludes treatments that are commonly used in
localized granuloma annulare, such as intralesional
steroids, high-potency topical steroids, or cryo-
therapy.7 Patients are often treated with a variety of
systemic medications or phototherapy, with variable
response rates.7

The patient presented here applied topical tofa-
citinib 2% ointment to a limited treatment area and
experienced near-complete resolution of her wide-
spread granuloma annulare. Together with the prior
Case Report describing the efficacy of topical tofaci-
tinib for localized granuloma annulare,4 our case
further suggests that topical JAK inhibition deserves
additional study in granuloma annulare.

The observation of generalized improvement
with localized therapy is intriguing. To our knowl-
edge, this property has not been described for JAK
inhibitors in other dermatoses, perhaps because the
use of these medications is still relatively uncommon
in dermatology. We considered the potential sys-
temic absorption of topical tofacitinib as the mech-
anism behind improvement of more distant lesions.
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In patients with atopic dermatitis, measurement of
plasma tofacitinib concentration after topical appli-
cation lends some support to this theory. Among
patients with atopic dermatitis who were applying
tofacitinib 2% ointment over limited areas, 24% had
plasma concentrations of the drug greater than
1 ng/mL a mean of 0.6 hours later.8 For comparison,
the mean concentration after a 5-mg oral dose, as
used in rheumatoid arthritis, is approximately
17.0 ng/mL.8 The plasma concentration with topical
treatment in some patients may be sufficient to
produce a therapeutic response at distal lesions.

Alternatively, patients with granuloma annulare
may have ongoing systemic inflammation that local
treatment may improve. In prior studies, both le-
sional skin and normal skin in granuloma annulare
patients demonstrated upregulation of the T helper
cell type 1 cytokine interferon gamma, innate
immune tumor necrosis factor a, JAK3, and the
T helper cell type 2 cytokine IL-4.9 The finding of
these biomarkers in normal skin suggests that
granuloma annulare lesions may have a widespread
inflammatory influence and treating even a limited
area may have favorable systemic effects. Although
there are few precedents for local treatment produc-
ing a generalized response in an inflammatory
dermatosis, a similar phenomenon may occur in
id reactions, in which treating a primary lesion can
resolve distant manifestations.10

Despite the promise of JAK inhibition in granu-
loma annulare, this case has several important
limitations. It is possible that this patient experienced
spontaneous resolution of her granuloma annulare
despite its occurring uncommonly in generalized
granuloma annulare.7 Alternatively, it is possible that
some exogenous factor led to the patient’s improve-
ment, such as increased ultraviolet light exposure or
other unexplained factors. Again, this seems unlikely
because her lesions had been previously present
despite many seasonal alterations.

We report near-complete resolution of general-
ized granuloma annulare with topical tofacitinib 2%
ointment applied to only a limited area. Our case
highlights the need for further exploration of JAK
inhibition in localized and generalized granuloma
annulare.
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