Research

JAMA Dermatology | Original Investigation

Efficacy and Safety of Oral Janus Kinase 1Inhibitor Abrocitinib
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A Phase 2 Randomized Clinical Trial

Melinda J. Gooderham, MD; Seth B. Forman, MD; Robert Bissonnette, MD; Jean S. Beebe, PhD; Weidong Zhang, PhD;
Chris Banfield, PhD; Linda Zhu, MD; Jocelyne Papacharalambous, MD; Michael S. Vincent, MD; Elena Peeva, MD

IMPORTANCE Atopic dermatitis is associated with substantial patient and caregiver burden.
Currently available treatments for atopic dermatitis are inadequate or contraindicated for
some patients. Abrocitinib (PF-04965842) is an oral Janus kinase 1selective inhibitor under
investigation for the treatment of atopic dermatitis.

OBJECTIVE To investigate the efficacy and safety of abrocitinib for patients with moderate
to severe atopic dermatitis.

DESIGN, SETTING, AND PARTICIPANTS A phase 2b, randomized, double-blinded,
placebo-controlled, parallel-group trial was conducted from April 15, 2016, to April 4, 2017,
at 58 centers in Australia, Canada, Germany, Hungary, and the United States among 267

patients 18 to 75 years of age with a clinical diagnosis of moderate to severe atopic dermatitis

for 1year or more and inadequate response or contraindication to topical medications for
4 weeks or more within 12 months. Efficacy was assessed in the full analysis set, which was
a modified intention-to-treat population that included all patients who received 1dose or
more of the study drug except for 4 patients from 1 site.

INTERVENTIONS Participants were randomly assigned 1:1:1:1:1 to receive abrocitinib (200 mg,
100 mg, 30 mg, or 10 mg) or placebo once daily for 12 weeks.

MAIN OUTCOMES AND MEASURES The primary outcome was the proportion of patients
achieving an Investigator's Global Assessment of clear (O) or almost clear (1) with an
improvement from baseline of 2 grades or more at week 12. The secondary outcome was
the percentage change from baseline in the Eczema Area and Severity Index at week 12.

RESULTS Of the 267 participants, 144 were women (mean [SD] age, 40.8 [16.1] years).

At week 12, 21 of 48 patients receiving 200 mg of abrocitinib (43.8%; P < .001, 2-sided),

16 of 54 patients receiving 100 mg of abrocitinib (29.6%:; P < .001), and 3 of 52 patients
receiving placebo (5.8%) achieved grades of clear or almost clear on the Investigator's
Global Assessment scale with improvement of 2 grades or more; these rates correspond

to maximum effect model-based estimates of 44.5% (95% Cl, 26.7%-62.3%) for those
receiving 200 mg of abrocitinib, 27.8% (95% Cl, 14.8%-40.9%) for those receiving 100 mg
of abrocitinib, and 6.3% (95% Cl, -0.2% to 12.9%) for those receiving placebo. Reductions in
the Eczema Area and Severity Index were 82.6% (90% Cl, 72.4%-92.8%; P < .001) for those
receiving 200 mg of abrocitinib, 59.0% (90% Cl, 48.8%-69.3%; P = .009) for those
receiving 100 mg of abrocitinib, and 35.2% (90% Cl, 24.4%-46.1%) for those receiving
placebo. Adverse events were observed in 184 of 267 patients (68.9%); the most frequently
reported adverse events (in =3 patients in any group) were dermatitis atopic, upper
respiratory tract infection, headache, nausea, and diarrhea. Dose-dependent decreases in
platelet count were observed but trended upward toward baseline levels after week 4.

CONCLUSIONS AND RELEVANCE Once-daily oral abrocitinib was effective and well tolerated
for short-term use in adults with moderate to severe atopic dermatitis. Additional trials are
necessary to evaluate long-term efficacy and safety.
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topic dermatitis (AD) is a common chronic inflamma-

tory skin disease characterized by intense pruritus and

eczematous lesions.! The burden associated with the
disease is substantial, encompassing physical, psychological,
social, and economic costs.? Although emollients and topical
anti-inflammatory agents are the cornerstone of AD treat-
ment, they are often insufficient for individuals with moder-
ate to severe disease.>* Phototherapy and systemic cortico-
steroids are treatment options, but the former is limited by
accessibility, and the latter is not recommended because of
safety concerns.® Systemic immunosuppressants may be pre-
scribed but are off-label in many countries and are associated
with considerable adverse effects that limit treatment
duration.?®> Dupilumab was recently approved in several
countries for treatment of moderate to severe AD.%” Although
thisis animportant addition to the treatment landscape, some
patients do not respond adequately, and others are unwilling
or unable to receive subcutaneous injections. Consequently,
there remains a need for alternative therapies for AD.

The Janus kinase (JAK) family is a group of cytoplasmic
tyrosine kinases that mediate signaling pathways activated by
various cytokines.®° Relevant to the pathophysiologic charac-
teristics of AD, JAK1 plays arole in type 2 helper T-cell differen-
tiation via interleukin 4 (IL-4) and thymic stromal lymphopoi-
etin signaling (eFigure 1in Supplement 1).'° Mounting evidence
indicates that JAK inhibitors may be effective for the treatment
of AD. Positive results have been reported for topical and oral
JAK inhibitors for the treatment of moderate to severe AD.14

Abrocitinib (PF-04965842) is an oral JAK1 selective inhibi-
tor that inhibits several key cytokine signaling pathways known
to have an important role in the pathophysiologic character-
istics of AD, including IL-4, IL-13, IL-31, and interferon y (eFig-
ure 1in Supplement 1). The objective of this study was to dem-
onstrate the effectiveness of JAK1 selective inhibition for the
management of AD by evaluating the efficacy and safety of
abrocitinib (200 mg, 100 mg, 30 mg, and 10 mg) compared with
placebo given once daily in adults with moderate to severe AD.
Investigator-reported outcomes are reported here; patient-
reported outcomes will be included in a future publication.

Methods

Study Design and Participants

This phase 2b, multicenter, randomized, double-blinded,
placebo-controlled, parallel-group study was conducted be-
tween April 15, 2016, and April 4, 2017, at 58 centers in Aus-
tralia, Canada, Germany, Hungary, and the United States
(NCT02780167) (trial protocol in Supplement 2). A 35-day
screening period was followed by a 12-week double-blinded,
placebo-controlled treatment period and a 4-week follow-up
(eFigure 2 in Supplement 1). The study was conducted in
compliance with the Declaration of Helsinki'® and all
International Council for Harmonization Good Clinical Practice
Guidelines. All local regulatory requirements were followed.
This research was approved by institutional review boards or
ethics committees at each study site (eTable 1in Supplement 1).
All patients provided written informed consent.
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Key Points

Question Does the oral Janus kinase 1selective inhibitor
abrocitinib improve atopic dermatitis signs and symptoms in
adults with moderate to severe atopic dermatitis at doses
that are well tolerated?

Findings In this randomized, double-blinded, phase 2b clinical
trial including 267 participants, the proportion of patients
achieving substantial improvement from baseline was significantly
greater for those receiving 200 mg and 100 mg of abrocitinib
compared with placebo. Dose-related decreases in platelet count
were observed for all doses greater than 10 mg, but platelet values
trended upward toward baseline after the maximum decrease

at week 4 and despite ongoing treatment with abrocitinib; most
adverse events were mild and considered unrelated to treatment.

Meaning The findings of this study show that 12 weeks of
once-daily treatment with 200 mg or 100 mg of oral abrocitinib
resulted in significant improvement in the signs and symptoms
of atopic dermatitis.

Eligible patients were men or women aged 18 to 75 years
with a clinical diagnosis of moderate to severe AD (percent-
age of affected body surface area [%BSA] =10; Investigator’s
Global Assessment [IGA] score >3; and Eczema Area and
Severity Index [EASI] score >12) for 1 year or more before day
1 of the study and inadequate response to topical medica-
tions (topical corticosteroids or topical calcineurin inhibi-
tors) for 4 weeks or more (based on investigator’s judgment)
or inability to receive topical treatment within 12 months be-
fore the first dose of study drug because it was medically
inadvisable (eg, application to a large %BSA, which is associ-
ated with increased risk for systemic absorption and suppres-
sion of the hypothalamic-pituitary-adrenal axis, and cutane-
ous adverse effects such as burning or stinging sensations with
topical calcineurin inhibitors or skin atrophy, purpura, telan-
giectasia, and striae with chronic use of topical corticoste-
roids). Patients who had used topical corticosteroids or topi-
cal calcineurin inhibitors within 1 week of the first dose of study
drug were excluded (see eAppendix in Supplement 1 for de-
tailed eligibility criteria). Patients were permitted to use oral
antihistamines and nonmedicated emollient (CeraVe lotion
[CeraVe]; or Aquaphor [Beiersdorf Inc]) and sunscreen (both
provided by the sponsor) during the study. Patients who
received prohibited systemic or topical medication for AD
before week 12 were discontinued from treatment.

Randomization and Masking

Patients were randomly assigned (1:1:1:1:1) to receive oral abroci-
tinib (200, 100, 30, or 10 mg) once daily or placebo once daily
for 12 weeks. Randomization was via an interactive response
technology system. Blinded abrocitinib and placebo tablets were
delivered to the study sites in blister packs. Patients, investiga-
tors, and sponsors were blinded to study treatment.

Outcome Measures

The primary efficacy end point was the proportion of pa-
tients who achieved an IGA of clear (O) or almost clear (1) with
an improvement from baseline of 2 grades or more at week 12
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(eTable 2 in Supplement 1). The key secondary end point
was the percentage change from baseline in EASI at week 12.
Additional secondary end points were the proportion of
patients who achieved an IGA of clear or almost clear with an
improvement of 2 grades or more and percentage change from
baseline in EASI at time points other than week 12 and the
proportions of patients who achieved 50% or more improve-
ment in EASI (EASI-50), 75% or more improvement in EASI
(EASI-75), and 90% or more improvement in EASI (EASI-90);
improvement from baseline in pruritus numeric rating scale
(NRS) scores; change from baseline in %BSA; and percentage
change from baseline in Scoring AD index scores at all time
points. Photographs of treatment-eligible AD lesions were
obtained for patients at selected study sites at day 1, week 6,
and week 12. Photographic services were provided through a
central photography vendor (Canfield Scientific Inc), and de-
tailed procedures were provided to ensure consistency. Safety
was assessed by monitoring treatment-emergent adverse
events (TEAESs), vital signs, and laboratory test results through-
out the study.

Statistical Analysis

A sample size of 250 patients was determined to provide ap-
proximately 95% power to detect a 33% difference between
abrocitinib and placebo with a 1-sided test at a significance level
of 0.0125, assuming the placebo response rate was approxi-
mately 10%. A conservative approach was adopted by report-
ing 2-sided P values with a significance level of 0.05. Safety
was assessed in the safety analysis set, which included all ran-
domized patients who received 1 dose or more of the study
drug. Efficacy was assessed in the full analysis set, which was
amodified intention-to-treat population that included all pa-
tients who received 1 dose or more of the study drug except
for 4 patients from 1 site. Patients from this site were ex-
cluded before unmasking the database because of major pro-
tocol deviations, which included multiple monitoring find-
ings that revealed lack of principal investigator oversight and
study execution issues.

The primary end point was analyzed using simple differ-
ences in observed proportions, using normal approximation. Re-
sponse rates were estimated using a 3-parameter maximum ef-
fect model to characterize the dose-response relationship.!®
Patients who discontinued treatment or received a prohibited
medication for AD before week 12 were considered nonre-
sponders. Although they were encouraged to continue in the
follow-up, most withdrew from the trial. For continuous sec-
ondary end points, the primary analysis was performed using
the mixed-effects model repeated measure, assuming missing
at random. Although it is not possible to definitively demon-
strate the missing at random assumption, it appeared to be area-
sonable approximation based on the pattern of discontinua-
tions and sensitivity analysis. All binary secondary end points
were analyzed using a generalized linear mixed model assum-
ing missing at random. The generalized linear mixed model and
mixed-effects model repeated measure included time, treat-
ment, and treatment-by-time interaction as fixed effects and
baseline value as a covariate. An unstructured variance-
covariance matrix was used to model within-patient variabil-
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ity. Missing values were handled by the generalized linear mixed
model and mixed-effects model repeated measure without im-
putation. Because the generalized linear mixed model did not
converge for some binary end points, only logistic regression
results are reported. Safety data were summarized descrip-
tively. Multiplicity adjustment was not performed. All analy-
ses were performed in SAS, version 9.4 (SAS Institute Inc) and
R, version 3.4.4 (R Foundation for Statistical Computing).”

. |
Results

A total of 419 patients were screened, and 267 (safety analy-
sis set) received randomized treatment. Of these, 157 patients
(58.8%) completed the study (Figure 1). Discontinuations in
the 30-mg abrocitinib, 10-mg abrocitinib, and placebo groups
were more frequent than in the 200-mg abrocitinib and 100-mg
abrocitinib groups, largely because of insufficient clinical re-
sponse and use of prohibited medications. The efficacy analy-
sisincluded 263 patients (full analysis set). Demographics and
baseline characteristics were balanced across treatment arms
(Table 1).

At week 12, 21 of 48 patients receiving 200 mg of abroci-
tinib (43.8%), 16 of 54 patients receiving 100 mg of abroci-
tinib (29.6%), 4 of 45 patients receiving 30 mg of abrocitinib
(8.9%), 5 of 46 patients receiving 10 mg of abrocitinib (10.9%),
and 3 of 52 patients receiving placebo (5.8%) achieved grades
of clear or almost clear on the IGA scale with improvement of
2 grades or more from baseline (Table 2 and eFigure 3in Supple-
ment 1). Significantly greater proportions of patients achieved
grades of clear or almost clear on the IGA scale with improve-
ment of 2 grades or more in both the 200-mg and the 100-mg
dose groups, compared with placebo. The maximum effect
model fit the observed data well (eFigure 3 in Supplement 1),
corresponding to rates of 44.5% (95% CI, 26.7%-62.3%) for
those receiving 200 mg of abrocitinib, 27.8% (95% CI, 14.8%-
40.9%) for those receiving 100 mg of abrocitinib, and 6.3%
(95% CI, -0.2% to 12.9%) for those receiving placebo. Reduc-
tionsin the EASI were 82.6% (90% CI, 72.4%-92.8%) for those
receiving 200 mg of abrocitinib, 59.0% (90% CI, 48.8%-
69.3%) for those receiving 100 mg of abrocitinib, and 35.2%
(90% CI, 24.4%-46.1%) for those receiving placebo. The maxi-
mum effect model-estimated placebo-adjusted responses were
38.2% in the 200-mg dose group and 21.5% in the 100-mg dose
group, which are close to observed percentages. The propor-
tion of patients who achieved grades of clear or almost clear
on the IGA scale with improvement of 2 grades or more in the
30-mg and 10-mg groups were not significantly different from
placebo. A dose-dependent response relationship was ob-
served (eFigure 3 in Supplement 1). The proportion of pa-
tients achieving grades of clear or almost clear on the IGA scale
with improvement of 2 grades or more for the 200-mg group
plateaued between weeks 4 and 6 and was maintained through
week 12, whereas the proportion for the 100-mg group in-
creased through week 12 (Figure 2A).

At week 12, significantly greater percentage reductions of
EASI were observed in both the 200-mg (least squares mean
[LSM] difference from placebo, -47.4%; P < .001) and 100-mg

JAMA Dermatology December 2019 Volume 155, Number 12

1373


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamadermatol.2019.2855?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.2855
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamadermatol.2019.2855?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.2855
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamadermatol.2019.2855?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.2855
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamadermatol.2019.2855?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.2855
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamadermatol.2019.2855?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.2855
http://www.jamadermatology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.2855

Research Original Investigation

Oral Janus Kinase 1 Inhibitor Abrocitinib in Atopic Dermatitis

Figure 1. CONSORT Diagram

Placebo
56 In safety analysis set
55 In full analysis set

!

Abrocitinib, 10 mg
49 |n safety analysis set
49 |n full analysis set

!

419 Patients assessed for eligibility?

269 Randomized®

Abrocitinib, 30 mg
51 In safety analysis set
50 In full analysis set

!

Abrocitinib, 100 mg
56 In safety analysis set
55 In full analysis set

!

Abrocitinib, 200 mg
55 In safety analysis set
54 In full analysis set

!

28 Discontinued

5 AEs not related to
study drug

4 AEs related to study
drug

6 No longer willing to
participate

6 Insufficient clinical
response

5 Protocol violation

2 Other

22 Discontinued

6 AEs not related to
study drug

2 AEs related to study
drug

4 No longer willing to
participate

5 Insufficient clinical
response

5 Protocol violation

0 Other

24 Discontinued

6 AEs not related to
study drug

2 AEs related to study
drug

4 No longer willing to
participate

6 Insufficient clinical
response

1 Protocol violation

5 Other

19 Discontinued

9 AEs not related to
study drug

3 AEs related to study
drug

3 No longer willing to
participate

1 Insufficient clinical
response

1 Protocol violation

2 Other

17 Discontinued

7 AEs not related to
study drug

1 AE related to study
drug

4 No longer willing to
participate

0 Insufficient clinical
response

2 Protocol violation

3 Other

}

!

)

28 Completed treatment 27 Completed treatment 27 Completed treatment

!

‘ ‘ 37 Completed treatment

}

‘ ‘ 38 Completed treatment

AE indicates adverse event.

2 Primary reasons for screening failure included 30 of 152 patients (19.7%) were
not willing or able to comply with study procedures; 19 of 152 patients (12.5%)
had evidence of active, latent, or inadequately treated tuberculosis, and 24 of

152 patients (15.8%) had laboratory test result abnormalities.

Two randomized patients did not receive study treatment and were,
therefore, not included in the safety or full analysis set.

Table 1. Demographic and Baseline Characteristics

Abrocitinib
Placebo 10 mg 30 mg 100 mg 200 mg
Characteristic (n =56) (n =49) (n=51) (n=56) (n =55)
Safety Analysis Set” Abbreviations: %BSA, percentage of
Age, mean (SD), y 42,6 (15.1) 443(15.9) 37.6(15.9) 41.1(156)  38.7(17.6) body surface area; BMI, body mass
0 index (calculated as weight in
Male sex, No. (%) 21(37.5) 21(42.9) 22 (43.1) 31(55.4) 28 (50.9) kilograms divided by height in meters
Race, No. (%) squared); EASI, Eczema Area and
White 40 (71.4) 38(77.6) 39(76.5) 40 (71.4) 37 (67.3) Severity Index; IGA, Investigator's
Global Assessment; NRS, numeric
Black 10(17.9) 5(10.2) 4(7.8) 7 (12.5) 13 (23.6) rating scale; SCORAD, Scoring
Asian 4(7.1) 5(10.2) 5(9.8) 8(14.3) 5(9.1) Atopic Dermatitis.
Other 2 (3.6) 1(2.0) 3(5.9) 1(1.8) 0 2 Safety analysis set included all
BMI, mean (SD) 27.1(5.9) 282(7.8)  27.3(5.6)  28.0(6.1) 28.6(7.3) patients who received 1dose or
. . more of abrocitinib or placebo.
Disease duration, 25.6 30.2 20.5 23.8 19.6 b . . .
median (range), y (1.1-67.1) (1.8-60.6) (1.2-66.6) (1.1-66.7) (1.9-68.8) Full analysis set included all patients
Full Analysis Set® (n =55) (n = 49) (n=50) (n =55) (n =54) who r.nglved 1dose or more of
abrocitinib or placebo, except for
EASI, mean (SD) 25.4(12.9) 28.1(13.1)  22.1(10.7)  26.7(11.8)  24.6(13.5) 4 patients who were excluded
%BSA, mean (SD) 40.1 (22.3) 44.2 (22.7) 34.1(20.8) 41.9 (22.3) 38.0(23.3) because of major protocol
IGA grade, No. (%) deviations.
€ Pruritus NRS data not available for
Moderate (3) 34(61.8) 27 (55.1) 28 (56.0) 29(52.7) 34 (63.0) 14 patients (52 patients in placebo
Severe (4) 21(38.2) 22 (44.9) 22 (44.0) 26 (47.3) 20 (37.0) group, 45 patients in 10-mg group,
SCORAD Index score, mean (SD) ~ 65.0 (12.1) 65.3(13.2) 62.4(13.0) 65.4(13.7) 62.7 (13.7) 48 patients in 30-mg group, 55
Pruritus NRS score, mean (SD)° 7.6 (1.8) 7.6(1.7) 7.6 (1.9) 7.42.2) 6.9(2.7) patientsin 100-mg group, and 53

(LSM difference from placebo, -23.8%; P = .009) groups com-
pared with placebo, while percentage reductions in the 30-mg
and 10-mg groups were not significant (Table 2). Decreases
from baseline in EASI for the 200-mg and 100-mg groups
plateaued by weeks 4 to 6 and were maintained through
week 12 (Figure 2B). Significant differences from placebo in
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patients in 200-mg group).

percentage change in EASI were observed as early as week 1
(first postbaseline assessment) in the 200-mg group (LSM
difference from placebo, -28.3%; P < .001), and at week 2 in
the 100-mg group (-14.9%; P = .03).

At week 12, the proportions of patients who achieved
an EASI-75 response was greater in the 200-mg (31 of 48
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Table 2. Efficacy End-Point Summary (Week 12)?

Placebo Abrocitinib
Measure (n=52)° 10 mg (n = 46)° 30 mg (n = 45)° 100 mg (n = 54)° 200 mg (n = 48)°
IGA©
Observed response, 3(5.8) 5(10.9) 4(8.9) 16 (29.6) 21 (43.8)
No. (%) [95% CI] [0.0t0o 12.1] [1.9t019.9] [0.6t017.2] [17.5t041.8] [29.7 to 57.8]
P value NA .36 .56 <.001 <.001

E..ax €stimated response,
% (95% Cl)“

EASI
LSM of percentage change
from baseline, % (90% CI)®
P value

6.3 (-0.2t0 12.9)

-35.2
(-46.1t0-24.4)
NA

8.2(2.2t014.1)

=311l
(-42.8t0-19.4)
.67

EASI-50 responders, No. (%) 14 (26.9) 12 (26.1)

0dds ratio (90% CI)* NA 0.96 (0.45 to0 2.03)

EASI-75 responders, No. (%) 8(15.4) 8(17.4)

0dds ratio (90% CI)* NA 1.26 (0.52 to 3.07)

EASI-90 responders, No. (%) 5(9.6) 5(10.9)

0dds ratio (90% CI)* NA 1.21(0.42 t0 3.49)
Pruritus NRS score?

24-Point improvement, No. (%) 13 (25.5) 10 (22.7)

0dds ratio (90% CI)* NA 0.86 (0.39to 1.90)
%BSA

LSM change from baseline, -13.7 -7.4

% (95% Cl)® (-18.8t0-8.5) (-13.0to-1.9)

P value NA .18
SCORAD Index score

LSM of percentage change 29.0 26.7

from baseline, % (95% CI)®
P value

(-36.6 to-21.3)
NA

(-35.0t0 -18.4)
74

12.3(4.9t019.7)

-40.7
(-52.0t0-29.5)
.56

15(33.3)

1.36 (0.65 to 2.82)
6(13.3)
0.80(0.31t02.06)
0

0.09 (0.01 to 1.07)

15(33.3)
1.44 (0.68 t0 3.03)

-12.7
(-18.1t0-7.3)

.83

-30.1
(-38.1t0-22.1)
.87

27.8 (14.8 t0 40.9)

-59.0

(-69.3 t0 -48.8)
.009

30 (55.6)

3.28 (1.66 t0 6.48)
22 (40.7)

3.86 (1.77 to 8.41)
14 (25.9)
3.18(1.29 t0 7.86)

25 (50.0)
2.84(1.40t0 5.76)

-20.2
(-25.1t0-15.2)

13

-49.2
(-56.4 to -42.0)
.002

44.5(26.7 t062.3)

-82.6
(-92.8t0-72.4)
<.001

38(79.2)

9.67 (4.47 t0 20.93)
31(64.6)
9.51(4.26 t021.19)
21(52.1)

9.26 (3.82 t0 22.46)

28 (63.6)
5.11(2.43t0 10.77)

-28.6
(-33.5t0-23.7)

<.001

-69.7
(-76.9t0 -62.5)
<.001

Abbreviations: %BSA, percentage of body surface area; EASI, Eczema Area and
Severity Index; EASI-50, 50% or more improvement in EASI; EASI-75, 75% or
more improvement in EASI; EASI-90, 90% or more improvement in EASI;
Emax. maximum effect; IGA, Investigator's Global Assessment; LSM, least
squares mean; NA, not applicable; NRS, numeric rating scale; SCORAD, Scoring
Atopic Dermatitis.

2 Baseline was defined as the last measurement before first dosing.

bWeek 12 visits for 18 patients were mapped outside the window (3 patients in
placebo group, 3 patients in 10-mg group, 5 patients in 30-mg group, 1 patient
in 100-mg group, and 6 patients in 200-mg group).

©1GA response was defined as IGA of clear (0) or almost clear (1) with
improvement of 2 grades or more from baseline.

9E ax Model, log [11/(1 = m)] = Eq + E,, x dose/(EDsg + dose), was
prespecified as primary analysis for the primary end point in the statistical

analysis plan. For discontinued patients, any missing value for all subsequent
visits until week 12 was imputed using the nonresponder imputation
approach.

¢ Mixed-effects model repeated measure contained fixed factors of treatment,
week, treatment by week interaction, and baseline value. The P value was
2-sided. Missing data were not imputed.

f Logistic regression model was used including treatment as a main effect and
baseline score as a covariate. For discontinued patients, any missing value for
all subsequent visits until week 12 was imputed using the nonresponder
imputation approach.

8 Pruritus NRS score was analyzed for patients with baseline NRS score of 4 or
higher (51 patients in placebo group, 44 patients in 10-mg group, 45 patients
in 30-mg group, 50 patients in 100-mg group, and 44 patients in 200-mg
group).

[estimated response based on logistic regression modeling
using nonresponse imputation with treatment as a main
effect and baseline score as a covariate, 63.7%; observed re-
sponse, 64.6%]; P < .001) and 100-mg (22 of 54 [estimated
response based on logistic regression modeling using nonre-
sponse imputation with treatment as a main effect and base-
line score as a covariate, 41.6%; observed response, 40.7%];
P =.004) groups than in the placebo group (8 of 52 [esti-
mated response based on logistic regression modeling using
nonresponse imputation with treatment as a main effect and
baseline score as a covariate, 15.6%; observed response, 15.4%])
(Table 2). Similarly, EASI-50 and EASI-90 responses were
significantly greater than placebo for both the 200-mg and the
100-mg groups.

At week 12, significant reductions in pruritus NRS scores
were observed in the 200-mg (LSM difference from placebo,
-25.4%; P = .003) and 100-mg (-20.7%; P = .02) groups com-
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pared with placebo. In the subgroup of patients with a base-
line pruritus NRS score of 4 or more, 63.6% (28 of 44) in the
200-mg group and 50.0% (25 of 50) in the 100-mg group
achieved an improvement of 4 points or more at week 12, com-
pared with 25.5% (13 of 51) who received placebo (Figure 2C).
Significant differences from placebo were observed as early
as day 2 in the 200-mg group (odds ratio, 6.09; 90% CI, 1.35-
27.59; P = .049) and day 5 in the 100-mg group (odds ratio,
8.15; 90% CI, 1.84-36.06; P = .02) (eFigure 4 in Supple-
ment 1). Reductions in pruritus NRS scores plateaued by week
2 in the 200-mg group and week 4 in the 100-mg group and
were maintained through week 12 in both groups.

Decreases from baseline in %BSA were observed in all
treatment groups, with the greatest reduction observed in
the 200-mg group. Significant reductions in %$BSA were
observed as early as week 1 (first postbaseline assessment) in
the 200-mg group (LSM difference from placebo, -10.8%;
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Figure 2. Secondary Efficacy End Points
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A, Proportion of patients who
achieved Investigator's Global
Assessment (IGA) of clear or almost
clear with 2-grade or more
improvement from baseline over
time. A logistic regression model was
used, including treatment as a main
effect, baseline IGA as a covariate.

B. Percentage change from baseline
in Eczema Area and Severity Index
(EASI) over time. C, Proportion of
patients with baseline pruritus
numeric rating scale (NRS) score of 4
or higher, achieving 4-point or more
improvement from baseline over
time. Mixed-effects model repeated
measure was used and contained
fixed factors of treatment, week,
treatment by week interaction,
baseline value, and unstructured
covariance matrix. Error bars denote
90% confidence interval. Missing
data were not imputed. Baseline was
defined as the last measurement
before first dosing. Shaded areas
represent the follow-up period when
patients were no longer receiving
the drug.
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Table 3. Adverse Event Summary

Abrocitinib
Placebo 10 mg 30 mg 100 mg 200 mg
Adverse Event (n=56) (n =49) (n=51) (n =56) (n =55)
Treatment-emergent adverse events, No. (%)*
Gastrointestinal disorders 4(7.1) 4(8.2) 5(9.8) 6(10.7) 12 (21.8)
Diarrhea 1(1.8) 3(6.1) 1(2.0) 1(1.8) 5(9.1)
Nausea 1(1.8) 3(6.1) 3(5.9) 1(1.8) 8(14.5)
Infections and infestations 13(23.2) 23(46.9) 19 (37.3) 24 (42.9) 23 (41.8)
Upper respiratory tract infection 5(8.9) 3(6.1) 5(9.8) 3(5.4) 5(9.1)
Viral upper respiratory tract infection 5(8.9) 5(10.2) 6(11.8) 10(17.9) 7(12.7)
Nervous system disorders 4(7.1) 2(4.1) 8(15.7) 7 (12.5) 7(12.7)
Dizziness 0 0 1(2.0) 0 3(5.5)
Headache 2(3.6) 2(4.1) 5(9.8) 5(8.9) 4(7.3)
Skin and subcutaneous disorders 11 (19.6) 10 (20.4) 10 (19.6) 17 (30.4) 10(18.2)
Dermatitis atopic 7 (12.5) 8(16.3) 9(17.6) 7 (12.5) 7(12.7)
Dermatitis contact 0 0 0 3(5.4) 0
Serious adverse events, No. (%)°
Asthma condition aggravated 0 1(2.0) 0 0 0
Asthma 0 0 0 1(1.8) 0
Dermatitis condition aggravated 1(1.8) 0 0 1(1.8) 0
Dermatitis atopic 1(1.8) 0 0 0 0
Eczema herpeticum 0 0 0 1(1.8)° 0
Malignant melanoma 0 1(2.0) 0 0 0 a Reported for 3 or more patients
in any treatment group.
Pneumonia 0 0 0 0 1(18)° b Based on all patients.
Pulmonary embolism 0 0 0 0 1(1.8)

¢ Considered related to treatment.

P < .001). This reduction was maintained through week 12
(-14.9%; P < .001) (Table 2). Patients in the 100-mg group had
asignificant reduction in %BSA compared with placebo at week
4 (-11.2%; P < .001) and week 8 (-8.63%; P = .04). Decreases
from baseline in Scoring AD index scores were observed in all
groups, with the highest percentage reduction observed in the
200-mg group (Table 2). These results are all supported by
photographic evidence (eFigure 5 in Supplement 1).

A total of 184 of 267 patients (68.9%) experienced 402
TEAEs that were mostly mild (Table 3). Of these, 125 eventsre-
ported by 64 of 267 patients (24.0%) were considered related
to treatment. The most frequently reported of these TEAES
(23 patients in any treatment group) included diarrhea, nau-
sea, viral upper respiratory tract infection, headache, and der-
matitis atopic; among these, only gastrointestinal disorders
were reported substantially more often for patients receiving
abrocitinib than those receiving placebo. Serious TEAEs were
reported by 9 of 267 patients (3.4%) (eTable 3 in Supple-
ment 1). There were no deaths in the study. Two patients ex-
perienced serious adverse events that were considered re-
lated to treatment; 1 patient in the 200-mg group developed
pneumonia during follow-up after initiation of cyclosporine,
which was continued, and the patient recovered with antibi-
otic treatment; and 1 patient in the 100-mg group developed
eczema herpeticum during the treatment period, abrocitinib
was permanently discontinued, and the patient recovered
with antiviral treatment. There were 2 cases of treatment-
emergent herpes zoster (1 patient in the 10-mg group [unre-
lated to treatment, mild], and 1 patient in the 30-mg group
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[treatment-related, moderate]) and 2 cases of treatment-
emergent herpes simplex (1 patient in the placebo group [treat-
ment-related, moderate], and 1 patient in the 100-mg group
[treatment-related, moderate]); none required hospitaliza-
tion or parenteral antimicrobials (the frequency of these events
did not reach the threshold used in Table 3 for reporting most
frequently reported TEAEs and are, therefore, not listed in
Table 3). A total of 44 of 267 patients (16.5%) discontinued treat-
ment because of TEAESs, of which the most common were
(worsening of) dermatitis atopic (20 of 267 [7.5%]), eczema
(6 0of 267 [2.2%]), and abdominal pain (2 of 267 [0.7%]).
Changes in platelet count were observed for abrocitinib
doses of more than 10 mg, with an apparent dose-response
(eFigure 6 in Supplement 1). Maximum decreases in platelet
count were observed at week 4 in the 200-mg and 100-mg
groups (maximum mean change, -29.8% in the 200-mg group
and -11.4% in the 100-mg group). Thereafter, platelet count
trended upward toward baseline levels by week 12 with on-
going abrocitinib treatment. Despite the decreases, only 2 of
266 patients (0.8%) had platelet counts less than 100 x 10%/pL
(to convert to x10°/L, multiply by 1.0) (1 patient receiving
placebo [normal at screening, but 66 x 10°/uL at baseline], and
1 patient receiving 200 mg[261 x 10%/uL at baseline]). The pa-
tient in the placebo group received blinded study drug at base-
line based on screening values, which was considered a pro-
tocol deviation. The patient in the 200-mg group had a TEAE
of moderate thrombocytopenia during a regularly scheduled
visit at day 28 with a platelet count of 36 x 10%/uL. Treatment
was continued until day 40, and the patient was withdrawn
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from the study on day 43 based on repeat laboratory testing
results that confirmed thrombocytopenia. The patient’s plate-
let count increased to 61 x 103/uL on day 43 and was consid-
ered resolved by day 125 when the count was 267 x 103/uL.
The patient also experienced leukopenia and neutropenia
on day 14 (considered resolved on days 28 [leukopenia] and
125 [neutropenia]). Reductions in platelet counts were not
associated with bleeding or other clinically relevant events.
No other clinically meaningful treatment-related trends in clini-
cal laboratory test result abnormalities were observed, includ-
ing serum lipid and transaminase levels. One patient in the
200-mg group reported a pulmonary embolism, which was not
considered related to treatment. The patient had been travel-
ing along distance by car, and baseline laboratory values were
within normal limits.

|
Discussion

The results of this phase 2b trial show that 200 mg and 100 mg
of once-daily oral abrocitinib significantly improved signs and
symptoms of AD, with rapid onset of action for disease sever-
ity and itch. The proportion of patients who achieved an IGA
of clear or almost clear with improvement of 2 grades or more
from baseline peaked by weeks 4 to 6 for the 200-mg group but
continued to improve through week 12 in the 100-mg group. The
reduction in EASI differed significantly from placebo by week
1for the 200-mg group and by week 2 for the 100-mg group and
peaked by weeks 4 to 6 for both groups. The reduction in pru-
ritus NRS scores separated significantly from placebo 2 days
after the initiation of treatment for the 200-mg group and
peaked by weeks 2 to 4 for both the 200-mg and 100-mg groups.
The proportion of patients with an IGA of clear or almost clear
with improvement or 2 grades or more observed in this study
for the highest dose of abrocitinib was 44.5% (95% CI, 26.7%-
62.3%) (Vs 6.3% [95% CI, -0.2% to 12.9%] for placebo), which
is comparable with the approximate 40% of patients who
achieved the end point with dupilumab (vs 8%-10% for pla-
cebo) after 16 weeks of treatment.'® However, direct compari-
sons between the 2 studies are not possible as the inclusion
criteria (EASI>12 in our study [mean at baseline, 25.38], and
EASI>16 in the dupilumab study [median at baseline,
28.6-31.81,'8 although IGA grade and %BSA criteria were the
same) and length of treatment (12 weeks in this study, and 16
weeks in the dupilumab study'®) were different.

Abrocitinib was well tolerated in this 12-week study. The
incidence of TEAEs was higher in patients who received abroci-

Oral Janus Kinase 1 Inhibitor Abrocitinib in Atopic Dermatitis

tinib at doses of 30 mg or more but did not seem to increase
with dose. Gastrointestinal disorders were the only treatment-
related adverse events to occur substantially more often in
patients who received abrocitinib than those given placebo,
but these events were mostly mild. In this short-term study,
gastrointestinal events did not appear to result in issues with
adherence or withdrawal, but will be monitored in future
studies. The potential risk for thromboembolic events will
also be monitored in future trials.

The most pronounced hematologic abnormalities that oc-
curred were reduced platelet counts in the 200-mg and 100-mg
groups. Maximum reductions were seen at week 4 and moved
toward normalization with continued abrocitinib treatment.
The decrease in platelet count was not considered clinically
relevant in most patients, except for 1 patient in the 200-mg
group who experienced leukopenia, neutropenia, and throm-
bocytopenia, all of which were moderate and considered re-
lated to treatment. Thrombocytopenia is generally attributed
to JAK?2 inhibition!®; however, additional studies are neces-
sary to investigate the potential association between JAK1
inhibition and thrombocytopenia.

Limitations

The limitations of this study are like those of other phase 2b
trials, including a relatively small sample size and short dura-
tion of treatment that limits evaluation of safety. The high dis-
continuation rate was largely attributable to insufficient clini-
cal response and to protocol-mandated discontinuations (use
of any medication for AD [including topical rescue medica-
tions]); there were higher rates of these events in the 30-mg,
10-mg, and placebo groups. However, use of rescue medica-
tion and discontinuation rates were consistent with similar
studies.?° The lack of an open-label extension may also have
contributed to the high discontinuation rate.

. |
Conclusions

Because of the limitations of current treatment options, there
is an unmet need for novel treatments for moderate to severe
AD. In this 12-week, phase 2b study, the 200-mg and 100-mg
once-daily doses of the JAK1 inhibitor abrocitinib demon-
strated effectiveness and acceptable safety in the treatment of
moderate to severe AD, suggesting that JAK1 inhibition alone
may be sufficient to produce a clinical effect. The efficacy and
safety of 200 mg and 100 mg of abrocitinib are being further
evaluated in phase 3 trials.
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