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Background: Baricitinib, an oral selective inhibitor of Janus kinase 1 and Janus kinase 2, modulates
proinflammatory cytokine signaling.
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Objectives: The efficacy and safety of baricitinib were evaluated in patients with moderate-to-severe atopic
dermatitis (AD).
Methods: In this phase 2, randomized, double-blind, placebo-controlled study, 124 patients with
moderate-to-severe AD applied topical corticosteroids (TCSs) for 4 weeks before randomization to once-
daily placebo, 2 mg of baricitinib, or 4 mg of baricitinib for 16 weeks. Use of TCSs was permitted during the
study. The primary outcome was the proportion of patients achieving at least a 50% reduction in the
Eczema Area and Severity Index (EASI-50) compared with placebo.
Results: Significantly more patients who received baricitinib, 4 mg, achieved EASI-50 than did patients
receiving placebo (61% vs 37% [P = .027]) at 16 weeks. The difference between the proportion of patients
receiving baricitinib, 2 or 4 mg, who achieved EASI-50 and the proportion of patients receiving placebo and
achieving EASI-50 was significant as early as week 4. Baricitinib also improved pruritus and sleep loss.
Treatment-emergent adverse events were reported in 24 of the patients receiving placebo (49%), 17 of
those receiving 2 mg of baricitinib (46%), and 27 of those receiving 4 mg of baricitinib (71%).
Limitations: A TCS standardization period before randomization reduced disease severity, limiting the
ability to compare results with those of baricitinib monotherapy. Longer studies are required to confirm
baricitinib’s efficacy and safety in patients with AD.
Conclusions: Baricitinib used with TCSs reduced inflammation and pruritus in patients with moderate-to-
severe AD. ( J Am Acad Dermatol 2019;80:913-21.)

Key words: atopic dermatitis; baricitinib; EASI; JAK-STAT signaling; phase 2; pruritus; SCORAD; topical
corticosteroids.
CAPSULE SUMMARY

d New systemic treatments are needed for
atopic dermatitis (AD).

d Baricitinib, an oral inhibitor of Janus
kinases 1 and 2, in combination with
topical corticosteroids was superior to
placebo in a 16-week phase 2 trial of
adult patients with AD.

d Baricitinib is a potential treatment option
for AD.
Atopic dermatitis (AD) is
the most common chronic
inflammatory skin disease,1

with a prevalence of 7% to
10% in US adults1-4 and up to
13% worldwide.5 The cuta-
neous inflammatory reaction
of AD is accompanied by
intense pruritus and nega-
tively affects health-related
quality of life (HRQoL).6

Lesional skin of AD contains
elevated levels of inflamma-
tory cytokines, including T-
helper 2 cells (interleukin 4

[IL-4], IL-13, and IL-31), T-helper 22 cells (IL-22), and
T-helper 1 cells (interferon gamma), many of which
depend on Janus kinase (JAK)/signal transducer and
activator of transcription intracellular signaling.
Baricitinib is a selective JAK1 and JAK2 inhibitor7

that is currently approved for the treatment of
moderately to severely active rheumatoid arthritis
in adults in Europe, Japan, and other countries.

Available systemic immunosuppressants and pho-
totherapy have safety concerns with regard to long-
term therapy and limited efficacy.8,9 Dupilumab, a
biologic, blocks receptor binding of IL-4 and IL-13.10

Less than 40% of patients achieved clear or almost
clear skin when taking
dupilumab with background
topical corticosteroids
(TCSs).11 Therefore, oral
therapies for long-term man-
agement of AD are needed
for patients who prefer oral
therapy or are inadequately
controlled by current thera-
pies. This phase 2 trial
included a standardization
period with use of TCS to
identify individuals whose
AD was inadequately
controlled by TCS. Use of
TCS was permitted during the study to mirror real-
life clinical practice.

METHODS
Study design and oversight

A randomized, 16-week, double-blind, placebo-
controlled study (NCT02576938) was conducted at
13 centers in the United States and Japan between
February 2016 and March 2017. The study was
conducted in accordance with ethical principles of
the Declaration of Helsinki and Good Clinical
Practice guidelines. The majority of sites were
approved by the Chesapeake Institutional Review



Abbreviations used:

AD: atopic dermatitis
CPK: creatine phosphokinase
DLQI: Dermatology Life Quality Index
EASI: Eczema Area and Severity Index
EASI-50: 50% improvement in EASI score
HRQoL: health-related quality of life
IL: interleukin
IRT: interactive response technology
JAK: Janus kinase
LOCF: last observation carried forward
MMRM: mixed effects model repeated measures
NRS: Numeric Rating Scale
SCORAD: Scoring Atopic Dermatitis
TCS: topical corticosteroid
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Board (Columbia, MD) (Pro00015579). Ethics
approval was obtained for all sites.
Treatment
Patients were randomized by using an interactive

response technology (IRT) system in a 4:3:3 ratio to
once-daily placebo or 2-mg or 4-mg baricitinib
tablets. Blocked randomization with stratification
was used with 2 strata and 150 randomization
numbers per stratum in blocks of 10. PAREXEL
(Waltham, MA) generated the randomization
schedule and maintained the IRT. Investigators
enrolled patients and dispensed interventions per
assignments provided by the IRT. Patients, investi-
gators, and study site personnel were blinded to
treatment allocation. Randomization was stratified
by country.

Four weeks before randomization and through-
out the study, patients discontinued systemic treat-
ment for AD and other prohibited medications.
Patients were provided with triamcinolone (0.1%)
cream for 4 weeks before randomization and were
required to meet entry criteria at randomization to
ensure that their AD was inadequately controlled
with triamcinolone. Triamcinolone was used
throughout the study according to the labeling or
as recommended by the investigator.
Patients
Patients could participate if they were at least

18 years of age and had moderate-to-severe AD12

(Eczema Area and Severity Index [EASI]13 $12 and
[10% body surface area involvement at screening
and randomization, as well as diagnosis $2 years
before first visit). Patients were required to have
inadequate response to emollients plus TCSs (with or
without topical calcineurin inhibitors and/or antibi-
otics), systemic corticosteroids (with or without
phototherapy), or immunosuppressants.
Efficacy measures
The primary outcome was the proportion of

patients achieving a 50% improvement from baseline
in their EASI score (EASI-50) at week 16. Additional
disease severity assessments included changes from
baseline in EASI and Scoring Atopic Dermatitis
(SCORAD) scores14 and proportion of patients
achieving an Investigator’s Global Assessment score
of 0 or 1 with a 2-point or greater improvement from
baseline in the Itch Numeric Rating Scale (NRS).
HRQoL was assessed by using the Dermatology Life
Quality Index (DLQI).15 Changes from baseline in
patient-reported disease severity as assessed by the
Patient-Oriented Eczema Measure16 were an explor-
atory end point.
Safety assessments
Clinical laboratory tests, evaluation of vital signs,

and other safety assessments were performed by
blinded investigators. Incidence and severity of all
adverse events were recorded.
Statistical analysis
This study had 90% power to detect a 35%

difference in EASI-50 response rate at week 16
between placebo and baricitinib. Type I error was
controlled only for the primary efficacy analyses by
using a stepwise hypothesis-testing strategy, first
comparing 4 mg of baricitinib with placebo and
then 2 mg with placebo. A chi-square test with an a
value of 0.05 was used to detect differences between
baricitinib and placebo. All patients who discontin-
ued the study or study treatment before week 16
were considered nonresponders.

Continuous secondary outcomes collected longi-
tudinally were analyzed by using mixed effects
model repeated measures (MMRMs). Covariates
included treatment, visit, country, treatment-by-visit
interaction, baseline, and baseline by visit. This
model accounts for missing data by using a
missing-at-random assumption. Treatment estimates
for pairwise treatment comparisons and standard
errors from MMRM analyses were used to produce P
values. A week 16 last observation carried forward
(LOCF) analysis was performed for change and
percent change from baseline by using an analysis
of covariance (ANCOVA) model with fixed effects for
treatment and country plus the baseline value as a
covariate. Categoric secondary outcomes were
analyzed by using chi-square or Fisher’s exact tests
when needed. No multiplicity adjustment was used
in the analysis of secondary outcomes.



Fig 1. Patient disposition.
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RESULTS
Please see Supplemental Figures 1 to 9 at http://

www.jaad.org. Note that corresponding text for
Supplemental Figs 2, 3, 4, 5, and 8 is available at
https://data.mendeley.com/datasets/szb4ggs9rk/1.
Patients
Among 187 screened patients, 124 enrolled (104

in the United States and 20 in Japan). Patients were
randomized to placebo once daily plus a TCS
(n = 49), 2 mg of baricitinib once daily plus a TCS
(n = 37), or 4 mg of baricitinib once daily plus a TCS
(n = 38) (Fig 1). The median EASI score for all
randomized patients (N = 124) was similar at
screening and baseline (21.0 vs 21.2, respectively).
During the TCS standardization period, the disease
severity of 7 patients improved such that they no
longer met the inclusion criteria to participate in the
study. In all the other patients, however, changes in
skin severity score during the standardization period
were not significant, indicating stable disease with
use of a TCS before randomization.

All randomized patients were included in the
intent-to-treat population. Baseline demographic
and clinical characteristics are presented in Table I,
and patient disposition is depicted in Fig 1. The
treatment groups were similar in baseline character-
istics except for median disease duration (Table I).

A larger proportion of patients discontinued
placebo plus a TCS (41%) than discontinued barici-
tinib plus a TCS (27% receiving 2 mg and 24%
receiving 4 mg), including discontinuations owing
to lack of efficacy (placebo, 18%; 2 mg of baricitinib,
11%; and 4 mg of baricitinib, 0%), which also tended
to occur earlier (Supplemental Fig 1; available at
http://www.jaad.org).

Efficacy
Primary objective: EASI-50. The proportion of

patients receiving baricitinib, 4 mg, plus a TCS who
achieved EASI-50 at week 16 was significantly higher
than the proportion in the placebo-plus-TCS group
who achieved EASI-50 (P = .027) (Fig 2).Whereas the
proportion of patients who achieved EASI-50 with
the dose of 2 mg of baricitinib plus a TCS was similar
to that observed in the group that received 4 mg of
baricitinib plus a TCS, the response with 2 mg of
baricitinib plus a TCS was not statistically significant
compared with the response with placebo (P = .065).
These changes occurred while patients receiving
baricitinib used approximately 30% less TCSmonthly
after randomization (based on mean TCS container
weight) than did patients who received placebo.

http://www.jaad.org
http://www.jaad.org
https://data.mendeley.com/datasets/szb4ggs9rk/1
http://www.jaad.org


Table I. Demographic and clinical characteristics of the patients at baseline

Characteristics

Placebo plus

TCS (n = 49)

Baricitinib,

2 mg, plus

TCS (n = 37)

Baricitinib,

4 mg, plus

TCS (n = 38)

Treatment group

comparison P value

Median age (IQR), y 35 (28.0-48.0) 42 (26.0-52.0) 32.5 (26.0-48.0) P = .508
Male sex, n (%) 24 (49) 22 (59) 22 (58) P = .565
Race, n (%) P = .553
White 23 (47) 20 (54) 18 (47)
Black 7 (14) 9 (24) 9 (24)
Asian 16 (33) 8 (22) 9 (24)
Native Hawaiian, other Pacific islander 1 (2) 0 2 (5)
Multiple 2 (4) 0 0

Median disease duration (IQR) 17.7 (7.3-29.5) 26.4 (18.3-40.5) 22.0 (6.4-30.7) P = .035
Median EASI score (IQR)*y 22.1 (15.3-28.0) 22.1 (16.8-32.3) 19.5 (13.7-25.9) P = .405
Median IGA score (IQR)z 3 (3, 4) 3 (3, 4) 3 (3, 4) P = .457
Median Itch NRS (IQR)x 7 (6, 8) 6 (5, 8) 6.5 (4, 8) P = .164
Median total SCORAD score (IQR){ 55 (44.9-63.8) 53.3 (49.9-61.1) 57.6 (49.5-64.9) P = .845
Median POEM score (IQR)k 20 (17.0-23.0) 17 (12.0-25.0) 20.5 (11.0-26.0) P = .641
Median DLQI score (IQR)# 15 (10.0-19.0) 10 (7.0-17.0) 11 (8.0-17.0) P = .254

DLQI, Dermatology Life Quality Index; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; IQR, interquartile range;

NRS, Numeric Rating Scale; POEM, Patient-Oriented Eczema Measure; SCORAD, Scoring Atopic Dermatitis; TCS, topical corticosteroid.

*EASI scores range from 0 to 72, with higher scores indicating greater severity.
yMedian EASI score for all randomized patients (n = 124) was similar at screening and baseline (21.0 vs 21.2, respectively). However, 7

patients failed screening based on improvement in disease severity, resulting in an EASI score less than 12 at baseline. The mean EASI

percent improvement during TCS standardization for the patients who failed screening was approximately 75% (mean EASI at screening of

19.6; mean EASI at baseline of 4.9).
zIGA uses a 6-point scale ranging from clear to very severe disease.
xItch NRS, ranging 0 (no itch) to 10 (worst itch imaginable).
{SCORAD is a combined score of investigator-reported disease severity and affected body surface area and patient-reported symptoms of

itch and sleep dysfunction; scores range from 0 to 103.
kPOEM, a composite measure of patient-reported symptoms, including the effect of symptoms on sleep, evaluates the frequency of

symptoms (including itching) and the effect of atopic dermatitis on sleep on a scale of 0 to 28.
#DLQI evaluates health-related quality of life on a scale of 0 to 30.
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Secondary end points
EASI. The difference between the proportion of

patients receiving 2 or 4 mg of baricitinib and
achieving EASI-50 and the proportion of patients
receiving placebo and reaching EASI-50 was also
statistically significant at weeks 4, 8, and 12. Percent
change from baseline in EASI score determined by
using MMRMs showed statistically significant
improvement for all time points for baricitinib,
4 mg, compared with for placebo. The response to
baricitinib, 2 mg, was statistically significant at weeks
4, 8, and 16. A week 16 LOCF analysis of the percent
change from baseline in EASI score showed a signif-
icant difference for the 2- and 4-mg doses of
baricitinib compared with placebo (Fig 2). An
approximately 20% difference in response to placebo
plus a TCS was observed in the percent change from
baseline in EASI score depending on the imputation
procedure used (MMRM, 46% vs week 16 LOCF,
27%). There was no meaningful change in response
for the baricitinib-plus-TCS groups based on imputa-
tion procedure (4 mg of baricitinib-plus-TCS MMRM,
65% vs week 16 LOCF, 62%; 2 mg of baricitinib-plus-
TCS MMRM, 64% vs week 16 LOCF, 60%).
SCORAD score. Baricitinib, 4mg, plus a TCSwas
significantly better than placebo plus a TCS at
decreasing disease severity based on percent change
from baseline in SCORAD score throughout the
study (Fig 3). The patient-reported SCORAD scores
on the items pruritus and sleep loss also revealed
significant improvement with both baricitinib doses
compared with placebo at various time points. Itch
NRS response is presented in Supplemental Fig 6
(available at http://www.jaad.org).

DLQI. Total DLQI improved in both treatment
groups relative to placebo, with significant improve-
ment atweek4 (Supplemental Fig7; available at http://
www.jaad.org). The difference between baricitinib,
4 mg, plus a TCS and placebo plus a TCS was also
significant at weeks 8 and 12. The LOCF analysis
showed that baricitinib, 4 mg, plus a TCS was
significantly better than placeboplus a TCS atweek 16.

Safety
The patients discontinuing treatment because of

adverse events from baseline through week 16
included 5 patients (10%) from the placebo-plus-
TCS group (lymphopenia in 3 patients, eczema in 1,

http://www.jaad.org
http://www.jaad.org
http://www.jaad.org


Fig 2. Percentage of patients achieving a 50% reduction in
Eczema Area and Severity Index (EASI) (EASI-50) (A) and
percentage change from baseline in EASI score (B). aLast
observation is week 16 last observation carried forward
(LOCF). *P \ .05, **P # .01, ***P # .001. MMRM, Mixed
effect model repeated measure; TCS, topical
corticosteroid.
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and AD in 1); 1 patient (3%) from the group receiving
baricitinib, 2 mg, plus a TCS (neutropenia); and 5
patients (13%) from the group receiving baricitinib,
4 mg, plus a TCS (2 patients with white cell count
decreases, 1 with an abnormal lymphocyte count, 1
with headache, and 1 with eczema) (Fig 1 and Table
II). One patient (in the group treated with baricitinib,
4 mg, plus a TCS) experienced a serious adverse
event during the treatment phase (benign polyp of
the large intestine). No deaths occurred.

During-treatment adverse events occurring in
more than 2 patients in any treatment group are
listed in Table II. In the group that received 4 mg of
baricitinib, headache, increased blood level of cre-
atine phosphokinase (CPK), and nasopharyngitis
occurred in 3 to 5 patients. Infections were not
increased in the groups treated with medication
compared with in those who received placebo. No
patients in the baricitinib-plus-TCS groups had her-
pes zoster infections, whereas 1 patient in the
placebo-plus-TCS group did have a herpes zoster
infection during the washout period.
There were few notable trends over time in
clinical chemistry between treatment groups. One
exception was CPK level in both baricitinib-plus-TCS
groups, with a median increase of 30 U/L or more at
week 16. Patients with changes in CPK level were
asymptomatic.

Among hematology parameters, there were de-
creases from baseline to weeks 4 and 8 in leukocyte
and neutrophil counts for both baricitinib-plus-TCS
groups that were not observed with placebo
(Supplemental Fig 9; available at http://www.jaad.
org). These changes were transient, with no discern-
able difference among the 3 treatment groups at the
end of treatment (according to LOCF). Platelet
increases (mean increase 13% [standard deviation
24.4]) in the group treated with 4 mg of baricitinib
(based on LOCF) over time were observed in the
baricitinib-plus-TCS group but not in the placebo-
plus-TCS group.

DISCUSSION
In this phase 2 study evaluating JAK1/JAK2 inhi-

bition in adult patients with AD, baricitinib treatment
conferred clinically meaningful improvement in
multiple measures of disease severity. Specifically,
a significantly greater proportion of patients with
moderate-to-severe AD treated with once-a-day oral
baricitinib at the 4-mg dose plus a TCS achieved
EASI-50 at week 16 than those treated with placebo
plus a TCS. At week 16, patients receiving 2 mg of
baricitinib plus a TCS and those receiving 4 mg of
baricitinib plus a TCS achieved an approximately
65% reduction in disease severity (based on EASI
score) compared with a 46% response to placebo
plus a TCS, with significant improvements seen as
early as week 1. Significant improvements in other
dimensions of AD, including symptoms and HRQoL
measures, showed significant improvement in both
dosing groups, reflecting improvements in clinical
signs.

This study mimicked clinical practice by adminis-
tering a mid-potency TCS for at least 4 weeks before
randomization to select patients whose AD was not
entirely controlled by TCS and who required addi-
tional therapy. Use of TCSs was allowed during the
study, perhaps also narrowing the ability to compare
results with those of other monotherapy studies. The
EASI score of 12 or higher criterion was chosen to
improve enrollment after the 4-week standardization
period with TCS. Lower baseline disease severity
required greater improvement from baseline to
achieve significance. Additionally, patients’ ability
to discontinue or decrease TCS use during the study
can further reduce the magnitude of treatment effect
compared with placebo if reductions in TCS use

http://www.jaad.org
http://www.jaad.org


Fig 3. Scoring Atopic Dermatitis (SCORAD) total percent change from baseline (A), pruritus
change from baseline (B), and sleep loss change from baseline (C). aLast observation is week 16
last observation carried forward (LOCF). *P\ .05, **P # .01, ***P # .001. MMRM, Mixed effect
model repeated measure; TCS, topical corticosteroid.
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occurred more often in the active arms of the study.
During this study, patients receiving baricitinib used
approximately 30% less TCS (by weight) monthly
after randomization than did patients receiving
placebo, which is similar to what occurred in a
clinical trial of dupilumab in patients with AD.17

Several preclinical and clinical studies implicating
T-helper 2 cytokines, such as IL-31 and IL-13,
support a role for JAK1- and JAK2-mediated
signaling in the immunopathology of AD.
Results from a phase 2 study with topical tofacitinib
(a pan-JAK inhibitor) showed clinical improvement
in patients with mild-to-moderate AD, highlighting
the potential for JAK inhibition in patients with
AD.18,19

A phase 2 study of nemolizumab, an IL-31
antibody, showed a 63% improvement in itch at
week 12 for the 2 mg/kg-subcutaneous dose every
4 weeks versus 21% with placebo, accompanied by
less clinical improvement, suggesting that reductions
in both inflammation and pruritus are therapeutically
important in patients with AD.20 Similarly, studies of
dupilumab, which blocks the receptor shared by IL-4
and IL-13, reported a 56% reduction in itch at week
16 for the 300-mg subcutaneous dose every other
week plus a TCS versus 29% with placebo plus a
TCS.11 Dupilumab plus a TCS also resulted in a 77%
reduction from baseline in EASI score compared
with 43% with placebo plus a TCS. Notably, in our
phase 2 baricitinib study, improvement in pruritus
began as early as week 1, with achievement of a 45%
change in itch NRS and a 44% change in SCORAD
pruritus score for baricitinib, 4 mg, plus a TCS at
week 4, compared with 16% to 17% with placebo
plus a TCS. Whether the rapid reduction in itch
following baricitinib treatment in AD could be
mediated by interrupting pruritogenic cytokines
such as thymic stromal lymphopoietin, IL-4, or
IL-31 remains to be determined.21,22 Baricitinib,
4 mg, plus a TCS also resulted in a 54% improvement
from baseline in EASI by week 4, which was near the
maximum efficacy (65%) observed at week 16.
Improvement in itch was accompanied by
improvements in disease severity and HRQoL.



Table II. Adverse events

Characteristic

Placebo

plus TCS (n = 49)

Baricitinib, 2 mg, plus

TCS (n = 37)

Baricitinib, 4 mg, plus

TCS (n = 38)

TEAE or serious adverse event during the treatment period, n (%)
$1 TEAE 24 (49) 17 (46) 27 (71)
$1 serious TEAE 0 0 1 (3)*
TEAE resulting in death during treatment and
follow-up period

0 0 0

TEAEs leading to discontinuation of treatment 5 (10) 1 (3) 5 (13)
TEAEs occurring in $3 patients per treatment group, n (%)
Headache 0 2 (5) 5 (13)
Blood level of creatine phosphokinase increased 0 1 (3) 5 (13)
Dermatitis, atopic 4 (8) 1 (3) 0
Nasopharyngitis 1 (2) 1 (3) 3 (8)
Cellulitis 3 (6) 1 (3) 0
Lymphopenia 3 (6) 0 0

TEAEs (Infections and Infestations), n (%)y

Staphylococcal infection 0 2 (5) 0
Upper respiratory tract infection 1 (2) 0 2 (5)
Acute sinusitis 1 (2) 0 0
Pharyngitis 0 1 (3) 0
Subcutaneous abscess 1 (2) 0 1 (3)
Incision site infection 0 1 (3) 1 (3)
Skin infection 0 0 1 (3)
Wound infection 0 0 1 (3)
Post procedural cellulitis 0 1 (3) 0
Urinary tract infection 1 (2) 1 (3) 1 (3)
Cystitis 0 0 1 (3)
Body tinea 0 0 1 (3)
Conjunctivitis viral 1 (2) 0 0
Herpes simplex 0 0 1 (3)
Paronychia 1 (2) 0 0

TCS, Topical corticosteroid; TEAE, treatment-emergent adverse event.

*Serious adverse event of benign polyp of the large intestine during the treatment phase.
yExcluding nasopharyngitis and cellulitis, which are listed with TEAEs occurring in 3 or more patients per treatment group.
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These results suggest that baricitinib may provide an
oral alternative to biologics when treating AD.

In this study, there were no deaths. More dose-
dependent total adverse events occurred in the
group receiving baricitinib, 4 mg, than in the group
receiving placebo. Headache, increased blood CPK
level, and nasopharyngitis were the most common
during-treatment adverse events in both baricitinib
groups, and exacerbation of AD was the most com-
mon adverse event in the placebo group (Table II).
The increases in CPK level observed with baricitinib
treatment likely relate to an as-yet-unknown phar-
macologic effect of JAK inhibition and were not
associated with muscle-related adverse events, as
previously reported with other JAK inhibitors and in
different populations.23-27 Potential adverse events
observed with pan-JAK inhibition in other indica-
tions, including lymphopenia or herpes zoster reac-
tivation, as reported in patients with rheumatoid
arthritis,19 were not observed in this study of
baricitinib. Phase 3 trials are necessary before it can
be concluded that these side effects are not signifi-
cant concerns when using baricitinib for AD.

Limitations of this study include a relatively small
sample size across several treatment arms, a short
treatment period, and inability to include children.
Use of TCSs during the standardization period
lowered the overall severity of the disease of patients
subsequently treated with baricitinib, which also
limited the ability to compare the efficacy of bar-
icitinib with that in monotherapy studies. Infrequent
data collection (ie, at clinic visits) and instrument
recall period may have contributed to larger vari-
ability in the patient-reported outcome results in this
highly symptomatic disease. Future AD studies will
include larger sample sizes and longer treatment
periods in adults and may be extended to include
pediatric patients.

CONCLUSION
In this phase 2 study, baricitinib was superior to

placebo in improving signs and symptoms in adults
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with moderate-to severe AD. Baricitinib plus TCS
showed early and significant reduction in cutaneous
inflammation and pruritus. Both baricitinib doses
were well tolerated, with no new safety findings.
Orally administered and balanced JAK1 and JAK2
inhibition provides an opportunity for therapy with a
once-daily oral regimen. Additional studies are
warranted to further investigate the role of baricitinib
in AD.

We thank Kent Steinriede, MS, at INC Research/inVentiv
Health for assistance with tables and figures and with
manuscript preparation.

REFERENCES

1. Brunner PM, Guttman-Yassky E, Leung DY. The immunology of

atopic dermatitis and its reversibility with broad-spectrum and

targeted therapies. J Allergy Clin Immunol. 2017;139(4S):S65-S76.

2. Schmitt J, Langan S, Deckert S, et al. Assessment of clinical

signs of atopic dermatitis: a systematic review and recom-

mendation. J Allergy Clin Immunol. 2013;132(6):1337-1347.

3. Silverberg JI. Public health burden and epidemiology of atopic

dermatitis. Dermatol Clin. 2017;35(3):283-289.

4. Bieber T, Akdis C, Lauener R, et al. Global Allergy Forum and

3rd Davos Declaration 2015: atopic dermatitis/eczema: chal-

lenges and opportunities toward precision medicine. Allergy.

2016;71(5):588-592.

5. Mei-Yen YA, Tay YK. Atopic dermatitis: racial and ethnic

differences. Dermatol Clin. 2017;35(3):395-402.

6. Wollenberg A, Oranje A, Deleuran M, et al. ETFAD/EADV

Eczema Task Force 2015 position paper on diagnosis and

treatment of atopic dermatitis in adult and paediatric patients.

J Eur Acad Dermatol Venereol. 2016;30(5):729-747.

7. Fridman JS, Scherle PA, Collins R, et al. Selective inhibition of

JAK1 and JAK2 is efficacious in rodent models of arthritis:

preclinical characterization of INCB028050. J Immunol. 2010;

184(9):5298-5307.

8. Politiek K, van der Schaft J, Coenraads PJ, de Bruin-Weller MS,

Schuttelaar ML. Drug survival for methotrexate in a daily

practice cohort of adult patients with severe atopic dermatitis.

Br J Dermatol. 2016;174(1):201-203.

9. van der Schaft J, Politiek K, van den Reek JM, et al. Drug

survival for ciclosporin A in a long-term daily practice cohort

of adult patients with atopic dermatitis. Br J Dermatol. 2015;

172(6):1621-1627.

10. Simpson EL, Bieber T, Guttman-Yassky E, et al. Two phase 3

trials of dupilumab versus placebo in atopic dermatitis. N Engl

J Med. 2016;375(24):2335-2348.

11. Blauvelt A, de Bruin-Weller M, Gooderham M, et al. Long-term

management of moderate-to-severe atopic dermatitis with dupi-

lumab and concomitant topical corticosteroids (LIBERTY AD

CHRONOS): a 1-year, randomised, double-blinded, placebo-

controlled, phase 3 trial. Lancet. 2017;389(10086):2287-2303.
12. Hanifin JM, Rajka G. Diagnositic features of atopic dermatitis.

Acta DermatoVenerologica (Stockholm). 1980;92(Suppl):44-47.

13. Hanifin JM, Thurston M, Omoto M, Cherill R, Tofte SJ,

Graeber M. The eczema area and severity index (EASI):

assessment of reliability in atopic dermatitis. Exp Dermatol.

2001;10(1):11-18.

14. Kunz B, Oranje AP, Labreze L, Stalder JF, Ring J, Taieb A.

Clinical validation and guidelines for the SCORAD index:

consensus report of the European Task Force on Atopic

Dermatitis. Dermatology. 1997;195(1):10-19.

15. Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI)da

simple practical measure for routine clinical use. Clin Exp

Dermatol. 1994;19(3):210-216.

16. Charman CR, Venn AJ, Williams HC. The Patient-Oriented

Eczema Measure: development and initial validation of a

new tool for measuring atopic eczema severity from the

patients’ perspective. Arch Dermatol. 2004;140(12):

1513-1519.

17. Beck LA, Thaci D, Hamilton JD, et al. Dupilumab treatment in

adults with moderate-to-severe atopic dermatitis. N Engl J

Med. 2014;371(2):130-139.

18. Bissonnette R, Papp KA, Poulin Y, et al. Topical tofacitinib for

atopic dermatitis: a phase IIa randomized trial. Br J Dermatol.

2016;175(5):902-911.

19. Yamaoka K. Benefit and risk of tofacitinib in the treatment of

rheumatoid arthritis: a focus on herpes zoster. Drug Saf. 2016;

39(9):823-840.

20. Ruzicka T, Mihara R. Anti-interleukin-31 receptor a antibody for

atopic dermatitis. N Engl J Med. 2017;376(21):2093.

21. Oetjen LK, Mack MR, Feng J, et al. Sensory neurons co-opt

classical immune signaling pathways to mediate chronic itch.

Cell. 2017;171(1):217-228.e13.

22. Wilson SR, Th�e L, Batia LM, et al. The epithelial cell-derived

atopic dermatitis cytokine TSLP activates neurons to induce

itch. Cell. 2013;155(2):285-295.

23. Fleischmann R, Schiff M, van der Heijde D, et al. Baricitinib,

methotrexate, or combination in patients with rheumatoid

arthritis and no or limited prior disease-modifying antirheu-

matic drug treatment. Arthritis Rheumatol. 2017;69(3):

506-517.

24. Taylor PC, Keystone EC, van der Heijde D, et al. Baricitinib

versus placebo or adalimumab in rheumatoid arthritis. N Engl J

Med. 2017;376(7):652-662.

25. Dougados M, van der Heijde D, Chen YC, et al. Baricitinib in

patients with inadequate response or intolerance to conven-

tional synthetic DMARDs: results from the RA-BUILD study.

Ann Rheum Dis. 2017;76(1):88-95.

26. Genovese MC, Kremer J, Zamani O, et al. Baricitinib in patients

with refractory rheumatoid arthritis. N Engl J Med. 2016;

374(13):1243-1252.

27. Papp KA, Menter MA, Abe M, et al. OPT Pivotal 1 and OPT

Pivotal 2 investigators. Tofacitinib, an oral Janus kinase inhib-

itor, 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/S0190-9622(18)30129-4/sref1
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref1
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref1
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref2
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref2
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref2
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref3
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref3
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref4
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref4
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref4
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref4
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref5
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref5
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref6
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref6
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref6
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref6
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref7
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref7
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref7
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref7
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref8
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref8
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref8
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref8
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref9
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref9
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref9
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref9
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref10
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref10
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref10
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref11
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref11
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref11
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref11
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref11
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref12
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref12
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref13
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref13
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref13
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref13
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref14
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref14
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref14
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref14
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref15
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref15
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref15
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref15
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref16
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref16
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref16
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref16
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref16
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref17
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref17
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref17
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref18
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref18
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref18
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref19
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref19
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref19
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref20
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref20
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref21
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref21
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref21
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref22
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref22
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref22
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref22
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref23
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref23
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref23
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref23
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref23
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref24
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref24
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref24
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref25
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref25
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref25
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref25
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref26
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref26
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref26
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref27
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref27
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref27
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref27
http://refhub.elsevier.com/S0190-9622(18)30129-4/sref27


Supplemental Fig 1. Kaplan-Meier plot of time to study drug discontinuation. Patients
without a treatment end date were not included. Discontinuation of study drug could be due to
any reason. ITT, Intent-to-treat; TCS, topical corticosteroid.
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Supplemental Fig 2. Percentage of patients achieving a 50% reduction in Eczema Area and
Severity Index (EASI-50) for patients with baseline EASI below (A) and above the median (B).
TCS, topical corticosteroid.
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Supplemental Fig 3. Percentage of patients achieving EASI-75 for ITT population (A),
patients with EASI below the median (B), and patients with EASI above the median (C).
EASI-75, 75% improvement in EASI score; ITT, Intent-to-treat; NC, no count; TCS, topical
corticosteroid.
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Supplemental Fig 4. Percentage of patients achieving EASI-90 for ITT population (A),
patients with EASI below the median (B), and patients with EASI above the median (C).
EASI-90, 90% improvement in EASI score; ITT, Intent-to-treat; NC, no count; TCS, topical
corticosteroid.
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Supplemental Fig 5. Percentage of patients achieving Investigator’s Global Assessment (IGA)
score of 0 or 1 with a 2-point or greater improvement from baseline. Data tables display
percentages. EASI, Eczema Area and Severity Index; NC, no count; TCS, topical corticosteroid.
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Supplemental Fig 6. Itch Numeric Rating Scale (NRS) mean change (A) and mean percent
change (B) from baseline. aLast observation is week 16 last observation carried forward.
Two-sided P values: *P \ .05, **P # .01, ***P # .001. MMRM, Mixed effect model repeated
measure; TCS, topical corticosteroid.
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Supplemental Fig 7. Change from baseline in Dermatology Life Quality Index (DLQI) total
score: mixed effect model repeated measures (MMRMs) and week 16 last observation carried
forward. aLast observation is week 16 last observation carried forward. Two-sided P values:
*P\ .05, **P # .01, ***P # .001. TCS, Topical corticosteroid.
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Supplemental Fig 8. Patient-Oriented Eczema Measure (POEM) total, itch, and sleep score.
A, C, and D, change from baseline. B, POEM scores reflecting 4-point or greater improvement.
Two-sided P values: *P \ .05, **P # .01, ***P # .001. MMRM, Mixed effect model repeated
measure; TCS, topical corticosteroid.
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Supplemental Fig 9. Mean laboratory values over time. TCS, Topical corticosteroid.
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