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Association of myalgias with compounded
topical Janus kinase inhibitor use in vitiligo
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INTRODUCTION
Current treatments for vitiligo include topical and

systemic corticosteroids, topical calcineurin inhibi-
tors, and phototherapy, but these treatments offer
limited efficacy. Recent advances in understanding
the immunopathogenic pathway in vitiligo suggest
the potential utility of Janus kinase (JAK) inhibitors.
Currently, oral ruxolitinib is approved by the US
Food and Drug Administration (FDA) for use
in polycythemia vera, myelofibrosis, and steroid-
refractory graft-versus-host disease, and oral tofaci-
tinib is FDA approved for use in rheumatoid arthritis,
psoriatic arthritis, and ulcerative colitis. Neither of
the topical formulations of these medications has
FDA-approved indications; however, both the oral
and topical forms have also shown promising results
in their off-label use in dermatologic conditions such
as vitiligo, alopecia areata/totalis, and atopic derma-
titis.1 Previously described adverse events for topical
ruxolitinib include erythema, hyperpigmentation,
and transient acne on applied sites with no severe
or lasting side effects.2 Here we present 2 patients
with vitiligo who experienced myalgias after being
treated with compounded topical ruxolitinib.

CASE PRESENTATIONS
The first case is of a 58-year-old Latina woman

with a 4-year history of nonsegmental vitiligo with a
total body surface area involvement of 2%. She was
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previously treated with pulse dexamethasone, 4 mg
on Saturday/Sunday for 2 months, pimecrolimus
cream, and home phototherapy. She underwent
melanocyte keratinocyte transplant procedure
(MKTP) in June 2019 to the right forehead, retro-
auricular area, posterior neck/upper back, left axilla,
mons pubis, and labia majora. At the time of the
MKTP procedure, the patient also had a few smaller
vitiligo lesions on her posterior neck and was having
depigmentation within scars on her right elbow and
bilateral knees. Given the evidence of koebneriza-
tion, the patient was prescribed dexamethasone,
2 mg on Saturday/Sunday for 10 weeks. She was
also directed to start applying compounded topical
ruxolitinib 1.5% cream twice daily to any untreated
vitiligo areas and then to apply the cream to treated
areas 6 weeks after the MKTP. She started having
severe myalgias in her left upper shoulder, left upper
and lower extremities, and right lower extremities in
September 2019. A creatinine phosphokinase level
(CPK) was checked by her primary care physician in
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October 2019, which was elevated to 231 (reference
range, 30-140 U/L) A repeat CPK a week later
remained elevated (163) but was trending toward
normal range, with normalization 2 months later in
December. The patient had a remote history of back
pain and unilateral ptosis. Her autoimmune/rheu-
matologic evaluation, done 2 years prior, showed
positive antinuclear antibodies of 1:80 but negative
dsDNA, SCL-70, SS-A, SS-B, RF, PM-SCL, Jo-1, and
anti-Smith. C-reactive protein, erythrocyte sedimen-
tation rate, thyroid, and complement levels were
normal. She had no documented diagnosis of
autoimmune/rheumatologic myopathy or neuro-
muscular disease prior to initiating JAK inhibitor
therapy. She self-discontinued the topical ruxolitinib
and had some improvement in the myalgias when
seen at her dermatology visit in January 2020.

The second case is of a 44-year-old white man
with a 5-year history of unstable acrofacial vitiligo
with a total body surface area involvement of 4%. He
was initiated on pulse dexamethasone, 4 mg on
Saturday/Sunday, and compounded topical ruxoliti-
nib 1.5% cream twice daily to the left hip. Soon after
starting ruxolitinib, the patient had severe myalgias
limited to the treatment area. CPK levels were not
obtained. The patient had no history of arthritis,
myopathy, or neuromuscular disorders. The patient
self-discontinued the compounded topical ruxoliti-
nib cream soon after starting and had complete
resolution of symptoms. The patient stopped oral
corticosteroids because of mood swings and
insomnia soon after starting.

DISCUSSION
Although treatment with oral JAK inhibitors has

been associated with increases in CPK levels, myal-
gias, and arthralgias,3 this side effect profile has not
been reported for topical JAK inhibitor therapy.4 In
2015, a study was performed to evaluate the results
of 2 randomized controlled trials of oral JAK inhibitor
therapy for chronic plaque psoriasis (OPT Pivotal 1
and OPT Pivotal 2). Across OPT Pivotal 1 and 2, 745
patients received tofacitinib, 5 mg; 741 received
tofacitinib, 10 mg; and 373 received placebo. Of
these patients, 20 of 745, 41 of 741, and 9 of 373
patients were observed to have increases in their
CPK levels. Further, 5 treated patients and 2 placebo
patients across the trials had their CPK level
confirmed as more than 10 times the upper limit of
normal.5 Of these, 1 patient experienced mild-to-
moderate myalgias, and 1 patient experienced mild
arthralgias, both of which resolved. No other patients
reported myalgia or other symptoms associated with
CPK elevation. In patients with moderate-to-severe
chronic plaque psoriasis treated with oral tofacitinib,
although dose-dependent increase in CPK was
recorded, no cases of rhabdomyolysis were
reported.5,6

CPK is an enzyme that catalyzes the conversion
of creatinine and adenosine triphosphate to phos-
phocreatine and adenosine diphosphate. Because
this reaction is reversible, the phosphocreatine
generated can be used to supply cells with their
required adenosine triphosphate during high meta-
bolic state. CPK is an intracellular enzyme located
in tissues such as myocardium, skeletal muscles,
and brain. However, with tissue injury, CPK is
released into the bloodstream resulting in elevated
serum levels.7 In inflammatory conditions, inflam-
matory cytokines such as oncostatin M, may inhibit
differentiation of myoblasts into mature myocytes.
JAK inhibition may reverse this inhibition resulting
in the differentiation of myoblasts to myocytes.8,9

Although the exact mechanism of ruxolitinib-
associated myalgias has not yet been fully eluci-
dated, a potential explanation could be that the
sudden increased myocyte differentiation and pro-
liferation may cause muscle cell fragility and dam-
age, thereby resulting in myalgias or myositis
symptoms and increased serum CPK expression in
a subset of patients treated with topical JAK-
inhibitor.

The use of topical JAK inhibitors offers promise in
the treatment of a variety of dermatologic conditions
including alopecia, atopic dermatitis, psoriasis, and
vitiligo.4 In the cases presented here, it is important
to note that the topical ruxolitinib was a com-
pounded formulation; consequently, the results
reported here may not extend to a noncompounded
formulation. However, as these therapies gain popu-
larity, it is important to be aware of potential adverse
effects and publish more evidence on the safety and
tolerability of these therapies.
REFERENCES

1. Montilla AM, G�omez-Garc�ıa F, G�omez-Arias PJ, et al. Scoping

review on the use of drugs targeting JAK/STAT Pathway in

atopic dermatitis, vitiligo, and alopecia areata. Dermatol Ther.

2019;9(4):655-683.

2. Rothstein B, Joshipura D, Saraiya A, et al. Treatment of vitiligo

with the topical Janus kinase inhibitor ruxolitinib. J Am Acad

Dermatol. 2017;76(6):1054-1060.e1.

3. Verstovsek S, Mesa RA, Gotlib J, et al. A double-blind,

placebo-controlled trial of ruxolitinib for myelofibrosis. N Engl

J Med. 2012;366(9):799-807.

4. Hosking AM, Juhasz M, Mesinkovska NA. Topical Janus kinase

inhibitors: a review of applications in dermatology. J Am Acad

Dermatol. 2018;79(3):535-544.

5. Papp KA, Menter MA, Abe M, et al. Tofacitinib, an oral Janus

kinase inhibitor, for the treatment of chronic plaque psoriasis:

results from two randomized, placebo-controlled, phase III

trials. Br J Dermatol. 2015;173(4):949-961.

http://refhub.elsevier.com/S2352-5126(20)30345-3/sref1
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref1
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref1
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref1
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref1
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref1
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref1
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref2
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref2
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref2
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref3
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref3
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref3
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref4
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref4
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref4
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref5
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref5
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref5
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref5


JAAD CASE REPORTS

VOLUME 6, NUMBER 7
Narla et al 639
6. Bachelez H, van de Kerkhof PC, Strohal R, et al. Tofacitinib

versus etanercept or placebo in moderate-to-severe chronic

plaque psoriasis: a phase 3 randomised non-inferiority trial.

Lancet. 2015;386(9993):552-561.

7. Aujla RS, Patel R. Creatine phosphokinase. Treasure Island

(FL): StatPearls Publishing; 2020.
8. Doles JD, Olwin BB. The impact of JAK-STAT signaling on

muscle regeneration. Nat Med. 2014;20(10):1094-1095.

9. Queeney K, Housley W, Sokolov J, Long A. FRI0131 Elucidating

the mechanism underlying creatinine phosphokinase upregu-

lation with Upacitinib. Ann Rheum Dis. 2019;78(Suppl 2):

734-735.

http://refhub.elsevier.com/S2352-5126(20)30345-3/sref6
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref6
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref6
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref6
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref7
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref7
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref8
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref8
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref9
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref9
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref9
http://refhub.elsevier.com/S2352-5126(20)30345-3/sref9

	Association of myalgias with compounded topical Janus kinase inhibitor use in vitiligo
	Introduction
	Case presentations
	Discussion
	References


