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Purpose: To report the successful use of tofacitinib in the treatment of refractory ocular mucous membrane

Observations: Two patients with ocular MMP presented with refractory disease after failure of multiple therapies.
Treatment with tofacitinib led to durable control of conjunctival inflammation within 8 weeks and no apparent
progression of sub-conjunctival fibrosis. One patient maintained absence of apparent disease activity over 16
months of follow-up. Cessation of tofacitinib in the other patient led to disease relapse which was reversed by re-

Conclusions and importance: Small molecule inhibitors of Janus kinases, such as tofacitinib, may offer an effective
treatment option for refractory ocular MMP.

1. Introduction

Mucous membrane pemphigoid (MMP) encompasses a heterogenous
group of autoimmune subepithelial blistering disorders that affect skin
and mucosal membranes. Affected tissues include oral, ocular, tracheal,
esophageal, nasopharyngeal, anogenital, and genitourinary tissues.'
Ocular involvement, formerly known as ocular cicatricial pemphigoid,
occurs in approximately 70% of MMP cases. This presents as a chronic,
progressive, cicatrizing conjunctivitis which can cause significant vision
loss due to corneal limbal stem cell failure, corneal neovascularization,
keratinization of the corneal surface, keratitis sicca and other forms of
corneal opacification.' The conjunctival changes frequently result in
secondary cicatricial entropion of the eyelids, which can further
compromise the cornea. Topical therapy is insufficient to control the
progression of conjunctival scarring.” Systemic corticosteroids, while
effective for acute control of symptoms, have not been shown to be
effective for adequate sustained immunosuppression and risk a myriad
of adverse effects associated with long-term use.” Current therapeutic
options for severe MMP include anti-proliferatives, such as metho-
trexate, azathioprine, mycophenolate mofetil, or cyclophosphamide,
tumor necrosis factor (TNF) inhibitors, B cell depletion, and intravenous

immunoglobulin (IVIg).6 Unfortunately, medication-related adverse
events or therapeutic inefficacy may necessitate additional treatment
options.

Tofacitinib (Pfizer, Inc., New York City, NY) is an oral medication
that is FDA-approved for the treatment of rheumatoid arthritis, ulcera-
tive colitis, and psoriatic arthritis.” '° It is a reversible Janus kinase
(JAK) inhibitor, preferentially acting on JAK1 and JAK3, and to a lesser
extent, JAK2.!! JAKs participate in the signaling pathways of multiple
cytokines through phosphorylation and activation of signal transducers
and activators of transcription (STAT) proteins.'"'? The cytokines pri-
marily include IL-2, -4, -7, -9, -15, and —21, but also interferon (IFN)-y,
IL-6, and to a lesser degree, IL-13.'"'? Tofacitinib has additionally been
shown to suppress TNF, IL-1B, and type I interferon production in
monocyte-derived dendritic cells stimulated with antigenic lipopoly-
saccharide in vitro.'>

The pathogenesis of MMP is thought to involve a type 2 hypersen-
sitivity reaction with autoantibodies against multiple conjunctival
basement membrane zone antigens, including the cytoplasmic domain
of the B4 peptide of a6p4 integrin.' !> Additionally, affected stroma and
conjunctiva contain elevated levels of IL-1, -6, -12, 13, and —17.'° Thus,
inhibition of JAK signaling has the potential to block multiple
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inflammatory pathways thought to be involved in the pathogenesis of
MMP.

A recent publication has reported the effective use of the preferential
JAK1/JAK2 inhibitor baricitinib (Eli Lilly and Company, Indianapolis,
IN) in a case of severe, refractory ocular MMP.'© Notably, JAK inhibition
was effective despite prior treatment failure with methotrexate, myco-
phenolate mofetil, IVIg, adalimumab (Abbvie, North Chicago, IL), rit-
uximab (Genentech, South San Francisco, CA), and cyclophosphamide.
However, whether this efficacy is restricted to baricitinib alone or is
shared with other JAK inhibitors remains unclear. We recently had the
opportunity to treat effectively two patients with refractory ocular
mucous membrane pemphigoid with tofacitinib.

2. Findings

Case 1: A 79-year-old woman with a past medical history of hyper-
tension and hyperlipidemia presented with a one-year history of wors-
ening bilateral ocular discomfort, redness, and tearing. She denied long-
term use of topical eye drops, ocular trauma, atopic disease, prior ocular
infections, SJS/TEN or prior ocular surgery. She denied nasal, oral, and
genital ulcers. On exam, she had bilateral lower eyelid cicatricial
entropion with forniceal shortening, symblepharon, tarsal fibrosis, and
corneal neovascularization (Fig. 1). She was diagnosed with ocular
MMP. Given the advanced degree of cicatricial changes at presentation,
topical therapy was passed over in favor of systemic treatments. Mon-
otherapy with methotrexate, mycophenolate mofetil, and rituximab (1g
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IV x 2 infusions separated by 14 days) was ineffective after 4-month
courses each. Cyclophosphamide up to 1000 mg/m? IV was trialed
after this, but did not achieve resolution of conjunctival inflammation
after 5 monthly cycles of therapy. IVIg subsequently led to a partial, but
incomplete, response after 2 months of therapy.

We added tofacitinib 11 mg extended-release daily by mouth to her
therapeutic regimen of IVIg every 3 weeks. After 8 weeks, she had
marked improvement in her ocular inflammation. Although she had
already developed forniceal shortening, symblepharon, and subcon-
junctival fibrosis, she had near-resolution of her conjunctival injection
and active inflammation. She achieved essentially quiet disease, with
trace superior tarsal injection, after 8 months of combination therapy
that was sustained for 4 more months (Fig. 1). The patient subsequently
discontinued IVIg due to cost but remained free of further conjunctival
inflammation on tofacitinib monotherapy for an additional 12 months,
up to the time of this submission. She did not experience any adverse
drug events or laboratory abnormalities during this follow-up period.

Case 2: A 70-year-old man with a past medical history of type 2
diabetes mellitus and myocardial infarction with subsequent stenting
presented with one year of right eye irritation and tearing. He also noted
a recent history of oral ulcers and difficulty swallowing. He had used
topical erythromycin ophthalmic ointment and cyclosporine ophthalmic
emulsion, 0.05% (Allergan, Dublin, Ireland) for the 4 months preceding
his presentation without improvement, but no other topical medica-
tions. On exam, he had significant symblepharon of the lower eyelids
bilaterally with forniceal shortening and cicatricial entropion of the
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Fig. 1. Color photographs of case 1 before and after treatment with tofacitinib.
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right lower eyelid with trichiasis. He was diagnosed with probable
ocular MMP but was lost to follow-up.

One year later, he returned to clinic with active disease. Biopsies of
his oral and nasal ulcers were consistent with MMP. Treatment with
methotrexate monotherapy and mycophenolate mofetil monotherapy
was ineffective. His ocular inflammation improved on combination
therapy with mycophenolate mofetil and low-dose oral cyclophospha-
mide, although his oral ulcers persisted. Due to cost and concern for
bladder toxicity with cyclophosphamide, he was switched to rituximab
in combination with mycophenolate mofetil with relapse of disease ac-
tivity after 18 months.

Rituximab was discontinued and replaced with tofacitinib 11 mg
extended-release daily by mouth with concurrent mycophenolate
mofetil 1g twice daily by mouth. After 8 weeks of tofacitinib, his ocular
inflammation had resolved, as did his nasal and oral ulcers. These
changes persisted at 6 months. Unfortunately, due to cost, he was off
tofacitinib for over a month with return of conjunctival injection and
active inflammation. This resolved after restarting tofacitinib, with quiet
disease again 4 months later on follow-up. His nasal and oral ulcers did
not recur during this time period. In addition, he did not experience any
adverse drug events or laboratory abnormalities during the follow-up
period.

3. Discussion

Cyclophosphamide has demonstrated robust clinical efficacy in pa-
tients with MMP'”; however, the risks associated with long-term use,
such as hemorrhagic cystitis, bladder cancer, and bone marrow sup-
pression, can limit enthusiasm for this potent therapy. Fortunately,
additional therapies have become available for the treatment of MMP,
such as B cell depletion with rituximab.® Indeed, interest in this strategy
has led to the initiation of a clinical trial comparing the efficacy of
cyclophosphamide and rituximab (NCT03295383). As our cases high-
light, however, not all patients are responsive to B cell depletion. Thus,
to effectively control MMP, clinicians may need multiple options in their
armamentarium, one of which may be JAK inhibitors.

While a previous group has reported clinical efficacy of the prefer-
ential JAK1/JAK2 inhibitor baricitinib in ocular MMP, '° it has not been
known whether this would hold true for other JAK inhibitors. The two
patients in this report demonstrate that the preferential JAK1/JAK3
inhibitor tofacitinib can also be an effective therapy for ocular MMP.
Based on these reports, it would be reasonable to hypothesize that JAK1
inhibition is a key shared feature that could be responsible for the
therapeutic efficacy of both baricitinib and tofacitinib. JAK inhibitor
selectivity, however, is determined based on in vitro assays, and their
preferential inhibition in vivo in human patients is still not well under-
stood.'® Indeed, JAK inhibitors are quite promiscuous in the number of
signaling pathways affected.'® While this treatment strategy may seem
less targeted compared to cytokine blockade with monoclonal anti-
bodies, it may be advantageous to clinicians who do not yet have the
tools to identify relevant pathogenic processes in a rare and poorly un-
derstood disease such as MMP.

As with many autoimmune conditions, there are no current labora-
tory tests or biomarkers that are able to predict response to therapy in
MMP. While some patients are responsive to the initial medication
selected, others undergo multiple courses of different therapies until
they demonstrate a clinical improvement. Therefore, JAK inhibitors,
which have a rapid clinical onset of 1-4 weeks,'>'°"?! may be particu-
larly advantageous. Accordingly, both patients in this report demon-
strated a clinical response after 8 weeks of tofacitinib. This rate of
clinical response was similar to the previous report using baricitinib in
MMP.'® Thus, JAK inhibitors may offer a valuable option for select pa-
tients with severe ocular MMP, particularly in individuals who have
already experienced significant fibrosis and require rapid control of
active disease.

In both patients in this report, tofacitinib treatment led to disease
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control in the setting of combination therapy, with either IVIg or
mycophenolate mofetil. While combination therapy introduces chal-
lenges in determining the relative contributions of each therapy, there is
clinical evidence in each case that suggests that tofacitinib played a key
role in limiting conjunctival inflammation. In the first case, the patient
discontinued combination therapy with IVIg and was able to maintain
clinical quiescence on tofacitinib monotherapy. In the second case, the
patient experienced a disease flare after cessation of tofacitinib therapy
and quiet disease was achieved again after reinitiating tofacitinib. As a
result, it appears likely that, in both cases, tofacitinib was critical in
controlling conjunctival inflammation. Whether JAK inhibitors are able
to induce clinical remission in MMP as monotherapy remains an open
question. However, this seems possible given the fact that tofacitinib has
robust effectiveness as monotherapy in multiple other autoimmune
conditions.® '° Unfortunately, clinicians may have difficulty obtaining
coverage for these medications, as JAK inhibitors are currently not
FDA-approved for the treatment of MMP.

As a class, JAK inhibitors show promise for ocular inflammatory
disease. For example, clinicians have reported efficacy for both tofaci-
tinib and baricitinib in cases of refractory scleritis and uveitis.”* >* In
addition, interventional trials testing the efficacy of tofacitinib
(NCT03580343), baricitinib (NCT04088409), and filgotinib (Gilead,
Foster City, CA) (NCT03207815) in non-infectious uveitis are now un-
derway. As JAK inhibitors have demonstrated superiority to anti-TNF
monoclonal antibodies in rheumatoid arthritis,'**° the results of these
clinical trials should prove instructive, especially in studies that directly
compare the two drug classes (NCT04088409).

4. Conclusions

Mucous membrane pemphigoid produces relapsing, progressive
cicatricial conjunctivitis and ocular inflammation, which often leads to
significant vision loss. These patients require effective systemic immu-
nomodulatory therapy to control their ocular inflammation and preserve
vision. The two cases described here suggest that JAK inhibitors, such as
tofacitinib, could be a viable option for mucous membrane pemphigoid,
at least in some patients, and would benefit from further study.
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