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Abstract:

Background: Atopic dermatitis (AD) is driven by a complex etiology involving Th2 polarization, characterized
by cytokines such as IL-4, IL-5, IL-13, and IL-31, along with Th17, Th22, and Thl cells in chronic lesions.
Tofacitinib targets this complexity by selectively inhibiting JAK1 and JAK3 receptors, thereby blocking
cytokines associated with Thl, Th2, and Th17 responses. We conducted a multicenter, retrospective chart
review to evaluate the efficacy and safety of tofacitinib in patients with moderate to severe refractory AD.
Materials and Methods: We included 16 adult patients (over 18 years old) with moderate to severe atopic
dermatitis (AD) who had previously received systemic therapy with inadequate response. At baseline, we
recorded demographic information, prior treatment history, severity scores (using the Eczema Area and Severity
Index [EASI] and Scoring Atopic Dermatitis [SCORAD]), and quality of life scores (Dermatology Life Quality
Index [DLQI]). Baseline blood tests included a complete blood count, liver function tests, renal function tests, a
lipid profile, and an interferon gamma release assay for tuberculosis. Patients were monitored monthly for 6
months, with assessments including severity scores, blood tests, and DLQI scores. Adverse events, if any, were
also documented.

Results: All 16 patients completed the 6-month trial. Prior to the study, they had been treated with cyclosporine
(n = 10), methotrexate (n = 3), or both (n = 3). At baseline, the mean Eczema Area and Severity Index (EASI)
score was 23.38 + 9.56, which improved to 8.50 + 7.57 by the end of the study. The mean Scoring Atopic
Dermatitis (SCORAD) score decreased from 41.25 + 8.69 to 14.93 + 7.82 over the same period. Quality of life
also showed significant improvement, with the mean Dermatology Life Quality Index (DLQI) score rising from
15.18 £ 2.73 at baseline to 5.31 + 4.11. No severe adverse reactions were reported; however, three patients
experienced dyslipidemia and two had altered bleeding times.

Conclusion: Tofacitinib is both a safe and effective treatment for recalcitrant moderate to severe atopic
dermatitis in adults.
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Introduction

Chronic skin inflammation and severe pruritus are However, moderate to severe cases often prove
key features of atopic dermatitis (AD), profoundly resistant to these therapies. [5] While
impacting patients' quality of life. AD is highly immunomodulatory drugs such as cyclosporine,

prevalent, affecting 15-30% of children and 2—-10%
of adults. [1] Epidemiological data on atopic
dermatitis (AD) from India is currently limited.
[2,3] Atopic dermatitis has a multifaceted etiology,
characterized by Th2 polarization and the
involvement of cytokines such as IL-4, IL-5, IL-13,
and IL-31. Additionally, Th17 and Th22 cells play
a role, and Th1 cells are often present in chronic
lesions. [4] Emollients, topical corticosteroids,
topical calcineurin inhibitors, and phototherapy are
the primary treatments for atopic dermatitis.

methotrexate, and azathioprine have been used with
varying success for refractory atopic dermatitis,
advances in  understanding the disease's
pathogenesis have paved the way for novel,
targeted therapies. [6] JAK inhibitors have shown
promise in treating various inflammatory skin
conditions, including atopic dermatitis (AD).
Oclacitinib, a JAKI-selective inhibitor, was
initially approved in 2013 for AD in dogs. Later, in
November 2020, baricitinib received approval for
AD in humans. More recently, the U.S. Food and
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Drug Administration (FDA) has approved
additional JAK inhibitors for AD, including oral
upadacitinib, oral abrocitinib, and topically
administered ruxolitinib. [7] The topical application
of tofacitinib citrate, a JAK1/3 inhibitor approved
for systemic treatment of moderate to severe
rheumatoid arthritis, is currently being investigated
for atopic dermatitis (AD). Tofacitinib selectively
targets and blocks JAK1 and JAK3 receptors,
thereby inhibiting cytokines associated with Thl,
Th2, and Thl7 responses. [8] We performed a
multicenter, retrospective chart review to evaluate
the efficacy and safety of tofacitinib in patients
with moderate to severe atopic dermatitis who had
previously shown inadequate responses to systemic
immunomodulators.

Materials and Methods

A retrospective chart analysis was conducted across
four private clinics—three in Kolkata and one in
Mumbeai. The study included patients aged 18 and
older who had been treated with oral tofacitinib for
at least six months. The cohort consisted of
individuals with moderate to severe atopic
dermatitis who had previously received at least one
systemic immunomodulator with insufficient
efficacy. Insufficient efficacy was defined as a
failure to reduce the Eczema Area and Severity
Index (EASI) score to 7 or lower after at least eight
weeks of treatment. All of these patients have
received oral tofacitinib (Xeljanz™ tablets) at a
dose of 1 tablet (5 mg) twice daily. Before starting
tofacitinib, each patient underwent a baseline
laboratory assessment, which included a complete
blood count, creatinine level, liver function tests,
lipid profile, coagulation profile, blood
biochemistry, QuantiFERON-TB Gold test, and
serologies for HIV, hepatitis B, and hepatitis C.
During the treatment, these tests—except for
QuantiFERON-TB Gold and serologies—were
repeated every 4 weeks to monitor the complete
blood count, blood biochemistry, liver function,
and lipid profile.

To assess effectiveness, we compared the Scoring
Atopic Dermatitis (SCORAD) and Eczema Area
and Severity Index (EASI) scores recorded in the
case sheets at baseline and at each subsequent
month (1, 2, 3, 4, 5, and 6 months). Additionally,
the Dermatology Life Quality Index (DLQI)
questionnaire was administered at baseline and at
the 6-month visit to evaluate changes in the
patient's quality of life. Any therapy-related
adverse events were documented during the
biweekly follow-up visits. Over the 6-month
follow-up period, side effects were minimal. No
severe adverse reactions were observed; however,
three patients experienced dyslipidemia, and two
patients had altered bleeding times.
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Result:

For this retrospective chart analysis, records were
collected from 16 patients. Among them, seven
patients (44%) were women, and nine patients
(56%) were men. The patients' ages ranged from 22
to 46 years, with a mean age of 32.50 + 7.58 years.
All patients had previously received at least one
systemic immunomodulator with inadequate
success. Specifically, ten patients had been treated
with cyclosporine, three with methotrexate, and
three with both cyclosporine and methotrexate. All
patients had moderate to severe atopic dermatitis
and required systemic treatment. At baseline, the
Eczema Area and Severity Index (EASI) scores
ranged from 13 to 38, with a mean of 23.38 + 9.56.
The Scoring Atopic Dermatitis (SCORAD) scores
ranged from 28 to 55, with a mean of 41.25 + 8.69.
[Table 1] After 6 months of treatment, the mean
Eczema Area and Severity Index (EASI) score
improved to 8.50 + 7.57. Among the patients, 10
(62.5%) achieved an EASI 75 response (=75%
improvement from baseline), while 4 additional
patients (25%) reached an EASI 50 response
(=250% improvement from baseline). Additionally,
efficacy was further demonstrated by an
improvement in Scoring Atopic Dermatitis
(SCORAD) scores, with the mean SCORAD
reducing to 14.94 + 7.82.

When comparing EASI and SCORAD values
before and after oral tofacitinib treatment using
paired t-tests, the two-tailed P-values for both
scores were less than 0.001. This indicates a highly
significant improvement. Similarly, a paired T-test
was conducted to compare the Dermatology Life
Quality Index (DLQI) scores before (15.19 + 2.73)
and after (5.31 + 4.11) treatment. The two-tailed P-
value was less than 0.0001, indicating a significant
improvement in the patients' quality of life
following treatment with tofacitinib.

Discussion

Managing moderate to severe atopic dermatitis
(AD) has long been a challenge for clinicians.
Indian guidelines recommend systemic
immunomodulators for patients with severe or
treatment-resistant AD. Cyclosporine, azathioprine,
and methotrexate are commonly suggested
systemic therapies in the Indian context. [9]

The U.S. FDA has approved dupilumab as the first
targeted biologic therapy for adults with moderate
to severe atopic dermatitis (AD). The authors have
published the first reports from India, where
dupilumab was successfully used to treat 25 adult
AD patients. [10] However, due to its high cost and
limited availability, dupilumab remains
inaccessible to many patients with refractory AD in
India who could benefit from it.

Thus, there is a strong need for an alternative
therapy that is affordable, effective, and has a
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favourable safety profile, making it more viable in
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the Indian healthcare context.
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Figure 1: EASI 50 and 75 Response Over Time
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Figure 2: Follow up data for 6 months
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Indian guidelines recommend systemic
immunomodulators for patients with severe or
treatment-resistant AD. Cyclosporine, azathioprine,
and methotrexate are commonly suggested
systemic therapies in the Indian context. [9] The
U.S. FDA has approved dupilumab as the first
targeted biologic therapy for adults with moderate
to severe atopic dermatitis (AD). The authors have
published the first reports from India, where
dupilumab was successfully used to treat 25 adult
AD patients. [10] However, due to its high cost and
limited availability, dupilumab remains
inaccessible to many patients with refractory AD in
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India who could benefit from it. Thus, there is a
strong need for an alternative therapy that is
affordable, effective, and has a favourable safety
profile, making it more viable in the Indian
healthcare context. It is no surprise that the JAK-
STAT pathway plays a crucial role in immune-
mediated and inflammatory skin diseases, given its
importance as a signaling mechanism for numerous
cytokines and growth factors.

Tofacitinib, by inhibiting JAK 1 and JAK 3,
disrupts the signaling of key cytokines such as IL-
2, IL-4, IL-7, IL-9, IL-15, and IL-21. The
pathogenesis of atopic dermatitis (AD) is primarily
driven by a Th2-dominant immune response, with
IL-4 playing a pivotal role in Th2 differentiation.
Targeting JAK 1, JAK 3, and STAT 6, which
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mediate IL-4 signaling, presents a promising
therapeutic strategy for AD. Inhibiting JAK 1 and
JAK 3 is expected to reduce IL-4 signaling, thereby
dampening the Th2 response and alleviating AD
symptoms. Alopecia areata and vitiligo, two
autoimmune  diseases, have already been
successfully treated with tofacitinib citrate, an oral
JAK 1/3 inhibitor approved for rheumatoid
arthritis, psoriatic arthritis, and inflammatory bowel
disease. However, the use of oral tofacitinib in
atopic dermatitis (AD) remains limited. To date,
only one small proof-of-concept study has been
reported, involving six patients with moderate to
severe AD  unresponsive to conventional
treatments. The study showed promising results,
with a 66.6% reduction in SCORAD and a 69.9%
decrease in pruritus scores over 8 to 29 weeks of
follow-up. All patients experienced improvements
in erythema, edema, lichenification, and eczema-
affected areas, with no reported adverse events.

[11]

Evidence supporting the efficacy of topical
tofacitinib in atopic dermatitis (AD) exists in the
literature. A phase 2a, double-blind, randomized
controlled trial was conducted using 2% topical
tofacitinib ointment in 69 adults with mild to
moderate AD over a 4-week period. Participants
were randomly assigned in a 1:1 ratio to receive
either 2% tofacitinib ointment or a placebo (vehicle
ointment) applied twice daily.

At the end of the study, the EASI score was
reduced by 81.7% in the tofacitinib group
compared to 29.9% in the placebo group. Topical
tofacitinib was well tolerated throughout the trial.
[12] To the best of our knowledge, this is the first
reported use of a systemic JAK inhibitor for
treating atopic dermatitis (AD) in Indian patients.
While the study has several limitations, including a
small sample size, retrospective data collection,
lack of a placebo control group, and concurrent use
of topical corticosteroids, it nonetheless
demonstrates that oral tofacitinib can significantly
improve both objective and subjective measures of
atopic eczema, with a favourable safety profile.

Conclusion

Tofacitinib shows great promise as a treatment for
atopic dermatitis (AD). With its broad availability,
affordable cost, proven efficacy, and manageable
side effect profile, it can serve as an important
option for managing moderate to severe AD in
adults, particularly in cases where cyclosporine or
dupilumab is ineffective, contraindicated, or
inaccessible. However, larger, prospective, long-
term randomized controlled trials are needed to
gather more comprehensive data on the efficacy
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and safety of this emerging treatment for severe
and refractory AD.
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