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A phase 3 randomized, multicenter,
double-blind study to evaluate the safety
of upadacitinib in combination with

topical corticosteroids in adolescent and
adult patients with moderate-to-severe
atopic dermatitis in Japan (Rising Up):

An interim 24-week analysis
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Background: Systemic atopic dermatitis treatments that have acceptable safety are needed.
Objective: To evaluate the safety of the oral Janus kinase inhibitor upadacitinib in combination with topical
corticosteroids (TCSs) for the treatment of atopic dermatitis.
Methods: In this phase 3, double-blind study (Rising Up), Japanese patients (12-75 years) with moderate-
to-severe atopic dermatitis were randomized in a 1:1:1 ratio to receive 15 mg of upadacitinib 1 TCS, 30 mg
of upadacitinib 1 TCS, or a placebo 1 TCS (rerandomized in a 1:1 ratio to receive either 15 or 30 mg of
upadacitinib 1 TCS at week 16). Adverse events and laboratory data were assessed for safety.
Results: In 272 treated patients, the serious adverse event rates were similar for 15- and 30-mg
upadacitinib 1 TCS at week 24 (15 mg, 56%; 30 mg, 64%) but greater than those for placebo 1 TCS
(42%). Acne (all mild or moderate; none leading to discontinuation) occurred more frequently with
upadacitinib 1 TCS (15 mg, 13.2%; 30 mg, 19.8%) than with placebo 1 TCS (5.6%). Furthermore, herpes
zoster infection (4.4% vs 0%), anemia (1.1% vs 0%), neutropenia (4.4% vs 1.1%), and creatine
phosphokinase elevations (2.2% vs 1.1%) occurred more frequently with 30-mg upadacitinib 1 TCS
than with 15-mg upadacitinib 1 TCS; none of these events were reported with placebo 1 TCS. No
thromboembolic events, malignancies, gastrointestinal perforations, active tuberculosis, or deaths
occurred.
Limitations: The limitations included a small sample size and short observation period as well as
nongeneralizability of the results beyond Japanese populations.
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Conclusions: The results were generally consistent with those of previous reports; no new safety risks
were detected. ( JAAD Int 2022;6:27-36.)

Key words: atopic dermatitis; clinical trial; eczema; Janus kinase inhibitors; safety; topical corticosteroids;
upadacitinib.
CAPSULE SUMMARY

d The Rising Up study’s results are
consistent with those of prior global
phase 2b and phase 3 trial reports and
upadacitinib’s labeled safety profile,
contributing to the totality of
upadacitinib safety data for the
treatment of atopic dermatitis.

d Upadacitinib, in combination with
topical corticosteroids, has an acceptable
safety profile for treating patients with
moderate-to-severe atopic dermatitis.
INTRODUCTION
Atopic dermatitis (AD) is

an inflammatory skin condi-
tion characterized by intense
pruritus that affects up to
20% of children and up to
16% of adults.1,2 AD is asso-
ciated with excessive health
costs and financial burden
and can adversely affect the
quality of life as well as so-
cial, academic, and occupa-
tional pursuits.3,4 Patients
with moderate-to-severe AD
in whom first-line topical
treatments are insufficient

may benefit from the addition of systemic agents.1

Upadacitinibdan oral Janus kinase (JAK) inhibi-
tor with a greater inhibitory potency for JAK1 than
for JAK2, JAK3, or tyrosine kinase 2,5,6 currently
under development to treat AD and other inflamma-
tory conditionsdis safe and effective for patients
with rheumatoid arthritis7-14 and has been approved
for the treatment of rheumatoid arthritis in several
countries. Here, we analyzed the safety of upadaci-
tinib in a prespecified 24-week interim analysis of a
phase 3 trial of upadacitinib combined with topical
corticosteroids (TCSs) in Japanese adolescents and
adults with moderate-to-severe AD in whom topical
treatment was inadequate.
METHODS
Study design and participants

The Rising Up study is an ongoing phase 3,
randomized, double-blind, multicenter study evalu-
ating the safety of upadacitinib combined with TCS
in adolescents and adults and is being conducted at
clinical centers in Japan (Supplementary Fig 1,
available via Mendeley at https://data.mendeley.
com/datasets/h2krvxjtzv/1.)

There were no changes in the study design or
study endpoints after the trial commenced. This
report is based on the results of a prespecified 24-
week interim safety analysis.

The eligible patients were adolescents (aged 12-
17 years;weight,$40 kg) or adults (aged 18-75 years)
who had moderate-to-severe AD for 3 years or more
who met the Hanifin and
Rajka criteria and had a
documented history of an
inadequate response to
topical AD treatments or sys-
temic AD treatment within
6 months. Moderate-to-
severe AD was defined as
an Eczema Area and
Severity Index (EASI) score
of $16, a validated
Investigator Global
Assessment for Atopic
Dermatitis (vIGA-AD) score
of$3, an AD involvement of
$10% of body surface area,
and a weekly average of daily Worst Pruritus
Numerical Rating Scale (NRS) score of $4.

Patients with AD who had a lesional surface
involvement of $30% and could not be safely
treated with a medium- or higher-potency TCS
were excluded, as were those with any prior
exposure to JAK inhibitors or dupilumab. Patients
were required to discontinue topical AD treatments
other than moisturizers, systemic immunomodulat-
ing therapy for AD, phototherapy or related forms
of light therapy, oral or parenteral traditional
Chinese medicines, and biologic treatments for
defined washout periods prior to the first dose of
the study drug. Patients with skin conditions that
could have interfered with AD assessments, an
active systemic infection, or a history of dissemi-
nated herpes zoster or herpes simplex infection
were excluded.

This study was conducted in accordance with
the good clinical practice guideline, defined by the
International Conference on Harmonisation and
the Declaration of Helsinki. The study protocol
was approved by institutional review boards (pro-
tocol M17-377 was reviewed and approved by the
Nagasaki University Hospital Institutional Review
Board on September 20, 2018, and the Fukuyama
City Hospital Institutional Review Board on
September 28, 2018), and all adult patients and
parents or legal guardians of adolescent patients
provided informed consent before the commence-
ment of the study. This study is registered
with ClinicalTrials.gov, number NCT03661138

https://data.mendeley.com/datasets/h2krvxjtzv/1
https://data.mendeley.com/datasets/h2krvxjtzv/1
http://ClinicalTrials.gov


Abbreviations used:

AD: atopic dermatitis
AE: adverse event
AESI: adverse event of special interest
CPK: creatine phosphokinase
EASI: Eczema Area and Severity Index
EASI 50: $50% improvement in eczema area

and severity index
EASI 75: $75% improvement in Eczema Area

and Severity Index
EASI 90: $90% improvement in Eczema Area

and Severity Index
JAK: Janus kinase
SAE: serious adverse event
TCS: topical corticosteroid
TEAE: treatment-emergent adverse event
vIGA-AD: validated Investigator’s Global Assess-

ment for Atopic Dermatitis
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(September 7, 2018; the first patient was enrolled
on November 17, 2018).

Study treatments
Patients meeting the eligibility criteria were ran-

domized in a 1:1:1 ratio to receive 15 mg of upada-
citinib, 30 mg of upadacitinib, or a matching placebo
(all administered once daily), in combination with a
TCS. Randomizationwas stratified by age (\18, 18-40,
[40 years) and baseline disease severity (moderate
[vIGA-AD= 3] and severe [vIGA-AD = 4]). At the end of
the double-blind period (week 16), placebo-treated
patients were rerandomized in a 1:1 ratio to receive
either 15 or 30 mg of upadacitinib (once daily),
whereas patients originally assigned to active treat-
ment continued blinded treatment as originally
assigned. Rerandomization was stratified by EASI-50
response ($50% improvement in EASI) and age (\18,
18-40, [40 years). Interactive response technology
and a randomization schedule generated by the
Statistics Department at AbbVie were used for
randomization.

During the double-blind period, the patients were
required to apply a medium-potency TCS once daily
to areas with active lesions for #3 consecutive
weeks. Once the lesions were ‘‘clear’’ or ‘‘almost
clear’’ or after 3 consecutive weeks of the application
of the medium-potency TCS, a low-potency TCS was
to be applied once daily for 7 days. If the lesions
returned or persisted, this step-down approach was
to be repeated as long as there was no sign of local or
systemic TCS toxicity. During the blinded extension
period, topical medication for ADwas allowed as per
investigator discretion.

At minimum, patients were to apply moisturizers
twice daily for $7 days before baseline through
week 16. During all study periods, the use of topical
calcineurin inhibitors was permitted in areas where
TCS use was contraindicated. From week 4 through
week 24, rescue treatment for AD was provided to
patients without an EASI-50 response at 2 consecu-
tive scheduled visits.

Safety assessment
Safety evaluations were performed at each study

visit from the time of screening through week 24. At
each study visit, adverse events (AEs), including
treatment-emergent adverse events (TEAEs), serious
adverse events (SAEs), AEs leading to discontinua-
tion, and AEs of special interest (AESI) were re-
corded. The AESIs (specific AEs that warrant ongoing
monitoring with this class of drugs) included serious
or opportunistic infections, herpes zoster infection,
active tuberculosis, malignancy, gastrointestinal
perforations, adjudicated cardiovascular events
(including major adverse cardiovascular events),
anemia, neutropenia, lymphopenia, renal dysfunc-
tion, hepatic disorders, elevations in creatine phos-
phokinase (CPK) levels, and adjudicated venous
thromboembolic events. Clinical laboratory param-
eters were also assessed.

Exploratory efficacy endpoints
The exploratory efficacy endpoints included pro-

portions of patients achieving EASI 50, EASI 75, and/
or EASI 90; a mean and percent change in EASI from
the baseline; the proportion of patients achieving
vIGA-AD of clear or almost-clear type with $2
grades of reduction; the proportion of patients
achieving $4 points of reduction (improvement) in
Worst Pruritus NRS scores; and a mean and percent
change in Worst Pruritus NRS scores.

Statistical analysis
A sample size of 264 patients (88 patients per

treatment group) was chosen to meet Japanese
regulatory requirements for safety exposure.

The results were descriptively reported for
all patients who received the study treatment.
Hypothesis testing was not performed. Missing data
for categorical exploratory efficacy endpoints were
imputed using nonresponder imputation. Continuous
variables were analyzed using the mixed-effect model
repeated-measure method.

RESULTS
Patient population

Of 326 patients screened for eligibility, 272 (243
adults and 29 adolescents) were randomized and
treated beginning November 17, 2018 (Fig 1).



Fig 1. Patient disposition.

Table I. Baseline demographics and characteristics

Characteristic Placebo (n = 90) Upadacitinib 15 mg (n = 91) Upadacitinib 30 mg (n = 91)

Female, n (%) 16 (17.8) 23 (25.3) 22 (24.2)
Age (y), mean (SD) 36.3 (12.6) 35.9 (13.2) 34.7 (12.7)
Age group (y), n (%)
Adolescents (\18) 9 (10.0) 10 (11.0) 10 (11.0)
Adults ($18) 81 (90.0) 81 (89.0) 81 (89.0)

Weight (kg), mean (SD) 67.6 (12.8) 65.1 (14.2) 66.2 (14.4)
BSA (%), mean (SD) 62.0 (20.5) 61.7 (23.7) 66.7 (21.2)
Disease duration since diagnosis (y),
mean (SD)

24.7 (14.4) 23.0 (14.3) 20.7 (14.1)

hs-CRP (mg/L), mean (SD) 3.1 (6.4) 2.3 (3.8) 3.9 (8.8)
vIGA-AD, n (%)
Moderate (score\ 4) 47 (52.2) 47 (51.6) 48 (52.7)
Severe (score = 4) 43 (47.8) 44 (48.4) 43 (47.3)

EASI, mean (SD) 34.4 (13.0) 34.2 (14.1) 36.1 (14.5)
Worst Pruritus NRS, mean (SD) 6.8 (1.3) 6.7 (1.4) 7.0 (1.4)
Medical history, n (%)
Asthma 34 (37.8) 29 (31.9) 28 (30.8)
Rhinitis allergic 58 (64.4) 45 (49.5) 45 (19.5)
Conjunctivitis allergic 11 (12.2) 8 (8.8) 12 (13.2)

BSA, Body surface area; EASI, Eczema Area and Severity Index; hs-CRP, high-sensitivity C-reactive protein; NRS, numerical rating scale; vIGA-

AD, validated Investigator’s Global Assessment for Atopic Dermatitis.
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The baseline characteristics were generally well
balanced among the treatment groups (Table I).

Safety outcomes
During the double-blind period, TEAEs were

reported for 56% and 64% of patients who received
15 and 30 mg of upadacitinib, respectively,
compared with 42% of patients who received the
placebo (Table II).
The proportions of patients with SAEs and AEs
leading to study drug discontinuation during the
double-blind period were similar across the treat-
ment groups, with no reports of these events in the
adolescent groups (Table II). In the double-blind
period, 1 SAE was reported in each treatment group:
cerebellar hemorrhage (adjudicated as a major
adverse cardiovascular event of hemorrhagic stroke)
in the 15-mg upadacitinib group, herpes simplex



Table II. Adverse event interim analysis summary

Treatment-emergent AE

Double-blind period During the administration of upadacitinib*

Patients, n (%) Event (E/100 PYs)

Placebo

(n = 90)

Upadacitinib

15 mg (n = 91)

Upadacitinib

30 mg (n = 91)

Upadacitinib

15 mg (n = 133)

PYs = 82.8

Upadacitinib

30 mg (n = 136)

PYs = 81.5

Any TEAE 38 (42.2) 51 (56.0) 58 (63.7) 208 (251.3) 245 (300.7)
Adults 32 42 50 181 212
Adolescents 6 9 8 27 33

Serious AEy 1 (1.1) 1 (1.1) 1 (1.1) 4 (4.8) 3 (3.7)
Adults 1 1 1 4 3
Adolescents 0 0 0 0 0

AE leading to
discontinuation of the
study drugz

1 (1.1) 2 (2.2) 1 (1.1) 4 (4.8) 1 (1.2)

Adults 1 2 1 3 1
Adolescents 0 0 0 1 0

Deaths 0 0 0 0 0
TEAE reported by $5% of

patients in any group
Acne 5 (5.6) 12 (13.2) 18 (19.8) 24 (29.0) 39 (47.9)
Adults 4 9 15 20 34
Adolescents 1 3 3 4 5

Arthralgia 0 0 5 (5.5) 0 8 (9.8)
Adults 0 0 5 0 8
Adolescents 0 0 0 0 0

Herpes zoster 0 0 4 (4.4) 5 (6.0) 11 (13.5)
Adults 0 0 4 5 11
Adolescents 0 0 0 0 0

Nasopharyngitis 14 (15.6) 12 (13.2) 14 (15.4) 30 (36.2) 38 (46.6)
Adults 11 11 13 27 32
Adolescents 3 1 1 3 6

Adults were aged $18 years, and adolescents were aged\18 years. The number of adults and adolescents was 81 and 9, respectively, for

the placebo and 81 and 10 for 15 and 30 mg of upadacitinib each; the patient-years were 72.8 and 10.0, respectively, for 15 mg of

upadacitinib and 72.8 and 8.6, respectively, for 30 mg of upadacitinib.

AE, Adverse event; E, event; MACE, major adverse cardiovascular events; PYs, patient-years; TEAE, treatment-emergent adverse event.

*Included data up to the cutoff date for all patients with $1 dose of upadacitinib. The mean (SD) duration of exposure to study drug from

the first dose to the analysis cutoff date in the 15-mg upadacitinib group and 30-mg upadacitinib group was 227.3 (82.8) and 218.8 (84.1)

days, respectively.
yThe serious AE in the double-blind period was cholelithiasis (n = 1) for placebo, cerebellar hemorrhage (n = 1) for 15 mg of upadacitinib,

and herpes simplex infection (n = 1) for 30 mg of upadacitinib; the serious AEs during the administration of upadacitinib were cellulitis

(n = 1), herpes zoster infection (n = 1), Pneumocystis jirovecii pneumonia (n = 1), and cerebellar hemorrhage (n = 1) for 15 mg of upadacitinib

and herpes simplex (n = 1) and herpes zoster infections (n = 2) for 30 mg of upadacitinib.
zThe AEs leading to the discontinuation of the study drug during the double-blind period were dermatitis atopic (n = 1) for placebo,

Kaposi’s varicelliform eruption (n = 1) and cerebellar hemorrhage (n = 1) for 15 mg of upadacitinib, and peripheral edema (n = 1) for 30 mg

of upadacitinib; the AEs leading to the discontinuation of the study drug during the administration of upadacitinib were Kaposi varicelliform

eruption (n = 1), P jirovecii pneumonia (n = 1), cerebellar hemorrhage (n = 1), and atopic dermatitis for 15 mg of upadacitinib and peripheral

edema (n = 1) for 30 mg of upadacitinib.
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infection in the 30-mg upadacitinib group, and
cholelithiasis in the placebo group. Across the study
periods up to the cutoff date, a slightly higher rate of
TEAEs was observed for the 30-mg upadacitinib
group than for the 15-mg upadacitinib group; how-
ever, the rates of SAEs and AEs leading to discontin-
uation were higher in the 15-mg upadacitinib group
than in the 30-mg upadacitinib group (Table II). The
most frequently reported TEAEs in any treatment
group were acne, nasopharyngitis, and herpes zoster
infection (Table II). The incidence of acne increased
in a dose-dependent manner; all cases were mild or
moderate in intensity, consisting primarily of pap-
ules and pustules on the face, and were more
frequently reported in adolescents than in adults.
No patients discontinued the study drug because of
acne. Although 33.5% and 11.4% of the patients had a
history of asthma and/or allergic conjunctivitis,
respectively, at the baseline, TEAEs related to asthma
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and allergic conjunctivitis were infrequent (\2.5%)
across the study periods up to the cutoff date.

During the double-blind period, AESIs were
infrequently reported in the upadacitinib groups
(most were reported for 0 or 1 patient), and no
AESIs were reported in the placebo group (Table III).

Till the cutoff date, there were no deaths, malig-
nancies, venous thromboembolic events, gastroin-
testinal perforations, or active tuberculosis events.

Across the study periods up to the cutoff date, the
most frequently reported AESIs were serious infec-
tion, opportunistic infections (excluding tubercu-
losis and herpes zoster infection), herpes zoster
infection, hepatic disorder, anemia, neutropenia,
and increased CPK levels (Table III). The rates of
serious infection and hepatic disorders were similar
between 15 mg (events/100 patient-years, 3.6 vs 3.7,
respectively) and 30 mg (8.5 vs 7.4, respectively) of
upadacitinib (Table III). The serious infections
included cellulitis (n = 1 and 0 for 15 and 30 mg of
upadacitinib, respectively), herpes simplex infection
(n = 0 and 1), herpes zoster infection (n = 1 and 2),
and Pneumocystis jirovecii pneumonia (n = 1 and 0);
only P jirovecii pneumonia led to treatment discon-
tinuation. Most hepatic disorders were nonserious,
caused by asymptomatic transaminase enzyme level
elevations.

The rate of opportunistic infections (excluding
tuberculosis and herpes zoster infection) was higher
in the 15-mg upadacitinib group than in the 30-mg
upadacitinib group (Table III).

The event rates of herpes zoster infection, anemia,
neutropenia, and CPK elevations were higher in the
30-mg upadacitinib group than in the 15-mg upada-
citinib group (Table III). Most events caused by
herpes zoster were mild or moderate and involved a
single dermatome; no events of herpes zoster
infection involving the central nervous system were
reported. Of 7 patients with anemia, all patients had
mild anemia, and none discontinued the treatment.
Of 7 patients with neutropenia, 6 patients had
moderate- or lower-intensity neutropenia and 1
had severe neutropenia; none led to treatment
discontinuation. All elevations occurring in
upadacitinib-treated patients were asymptomatic,
and none required discontinuation of the study drug.

In adolescents, CPK elevations and Kaposi vari-
celliform eruptions were the only AESIs reported,
and each was reported in 1 patient. One event
associated with an abnormal lymphocyte
morphology was detected using a blood test in an
adolescent who was taking 30 mg of upadacitinib
(Table III). However, this event was included in the
lymphoma category, the abnormality was a transient
finding, no confirmed malignancy was reported, and
the abnormal lymphocyte morphology was resolved
in subsequent testing.

At the time of this interim analysis, there were few
instances of laboratory values that met the definition
of grade 3 or 4 laboratory abnormalities based on the
Common Terminology Criteria for Adverse Events,
version 4.03 (Supplementary Table I, available via
Mendeley at https://data.mendeley.com/datasets/
h2krvxjtzv/1.)15

Exploratory endpoints
Because the main objective of this study was to

evaluate safety, exploratory measures were assessed
only for reference. At the time of this interim analysis,
the response rates were numerically greater for both
the upadacitinib groups than for the placebo group
for all the exploratory endpoints at week 16
(Table IV).

The response rates for 30 mg of upadacitinib were
consistently numerically greater than those for 15 mg
of upadacitinib, and the responses among patients in
the upadacitinib groups were consistently numeri-
cally greater than the responses among patients in
the placebo group (Supplementary Figs 2 to 5,
available via Mendeley at https://data.mendeley.
com/datasets/h2krvxjtzv/1.)

DISCUSSION
This study contributes to the totality of upadaci-

tinib safety data for AD. The results were consistent
with those reported in the prior global phase 2b16

and phase 317,18 trials and the labeled safety profile
of upadacitinib.19 Similar to the phase 2b16 and
phase 317,18 studies, the incidence of acne was
reported to increase in a dose-dependent fashion
in this study, but this did not result in study drug
discontinuation. The overall TEAE rates were low
and similar between the upadacitinib dose groups in
adolescents and adults, and few SAEs were
observed. The rate of serious infections was not
higher than that expected and was similar between
the upadacitinib groups. All opportunistic infections
included Kaposi varicelliform eruption (synony-
mous with eczema herpeticum), except for 1 case
of P jirovecii pneumonia. All 4 events of Kaposi
varicelliform eruption were nonserious and moder-
ate in intensity; only 1 event of Kaposi varicelliform
eruption led to study drug discontinuation. The
single event of P jirovecii pneumonia was reported
in a 51-year-old man in the 15-mg upadacitinib
group. The patient was diagnosed with a common
cold 5 days prior to the event and admitted to the
hospital for a fever, cough, and dyspnea. The
diagnosis of P jirovecii pneumonia was made based
on an elevated b-d-glucan value, considered to be

https://data.mendeley.com/datasets/h2krvxjtzv/1
https://data.mendeley.com/datasets/h2krvxjtzv/1
https://data.mendeley.com/datasets/h2krvxjtzv/1
https://data.mendeley.com/datasets/h2krvxjtzv/1


Table III. Adverse event of special interest interim analysis summary

Event

Double-blind period During the administration of upadacitinib*

Patients, n (%) Events (E/100 PYs)

Placebo

(n = 90)

Upadacitinib

15 mg (n = 91)

Upadacitinib

30 mg (n = 91)

Upadacitinib

15 mg (n = 133)

PYs = 82.8

Upadacitinib

30 mg (n = 136)

PYs = 81.5

Adjudicated VTE 0 0 0 0 0
Adjudicated MACE 0 1 (1.1) 0 1 (1.2) 0
Adults 0 1 0 1 0
Adolescents 0 0 0 0 0

Serious infections 0 0 1 (1.1) 3 (3.6) 3 (3.7)
Adults 0 0 1 3 3
Adolescents 0 0 0 0 0

Opportunistic infections
(excluding tuberculosis and
herpes zoster)

0 3 (3.3) 1 (1.1) 5 (6.0) 2 (2.5)

Kaposi’s varicelliform erup-
tion (eczema herpeticum)

0 3 (3.3) 1 (1.1) 4 (4.8) 2 (2.5)

Adults 0 2 1 3 2
Adolescents 0 1 0 1 0

Pneumocystis jirovecii
pneumonia

0 0 0 1 (1.2) 0

Adults 0 0 0 1 0
Adolescents 0 0 0 0 0

Malignancy 0 0 0 0 0
Lymphoma 0 0 0 0 1 (1.2)y

Adults 0 0 0 0 0
Adolescents 0 0 0 0 1

Hepatic disorder 0 1 (1.1) 1 (1.1) 7 (8.5) 6 (7.4)
Adults 0 1 1 7 6
Adolescents 0 0 0 0 0

Gastrointestinal perforations 0 0 0 0 0
Anemia 0 0 1 (1.1) 2 (2.4) 5 (6.1)
Adults 0 0 1 2 5
Adolescents 0 0 0 0 0

Neutropenia 0 1 (1.1) 4 (4.4) 1 (1.2) 6 (7.4)
Adults 0 1 4 1 6
Adolescents 0 0 0 0 0

Lymphopenia 0 0 0 0 0
Herpes zoster 0 0 4 (4.4) 6 (7.2) 12 (14.7)
Adults 0 0 4 6 12
Adolescents 0 0 0 0 0

CPK elevation 0 1 (1.1)z 2 (2.2)x 2 (2.4) 4 (4.9)
Adults 0 0 2 1 4
Adolescents 0 1 0 1 0

Renal dysfunction 0 0 0 0 0
Active tuberculosis 0 0 0 0 0

Adults were aged $18 years, and adolescents were aged\18 years. The number of adults and adolescents was 81 and 9, respectively, for

the placebo and 81 and 10 for 15 and 30 mg of upadacitinib each; the patient-years were 72.8 and 10.0, respectively, for 15 mg of

upadacitinib and 72.8 and 8.6, respectively, for 30 mg of upadacitinib.

CPK, Creatine phosphokinase; E, event; MACE, major adverse cardiovascular events; PYs, patient-years; VTE, venous thromboembolic event.

*Included data up to the cutoff date for all patients with $1 dose of upadacitinib. The mean (SD) duration of exposure to study drug from

the first dose to the analysis cutoff date in the 15-mg upadacitinib group and 30-mg upadacitinib group was 227.3 (82.8) and 218.8 (84.1)

days, respectively.
yEvent of atypical lymphocytes seen in peripheral blood that was not a malignancy.
zMaximum CPK elevation = 2052 U/L.
xMaximum CPK elevation = 1660 U/L.
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Table IV. Exploratory endpoints at week 16, interim analysis (intent-to-treat population)*

Endpoint

Overall Adolescents

Placebo

(n = 90)

Upadacitinib

15 mg (n = 91)

Upadacitinib

30 mg (n = 91)

Placebo

(n = 9)

Upadacitinib

15 mg (n = 10)

Upadacitinib

30 mg (n = 10)

vIGA-AD 0/1 with at least 2
grades of reduction from
baseline (NRI), n (%)

6 (6.7) 37 (40.7) 43 (47.3) 1 (11.1) 7 (70.0) 5 (50.0)

EASI 90 (NRI), n (%) 6 (6.7) 38 (41.8) 44 (48.4) 1 (11.1) 4 (40.0) 6 (60.0)
EASI 75 (NRI), n (%) 17 (18.9) 59 (64.8) 68 (74.7) 2 (22.2) 7 (70.0) 9 (90.0)
EASI 50 (NRI), n (%) 26 (28.9) 77 (84.6) 79 (86.8) 3 (33.3) 9 (90.0) 10 (100)
Percent reduction in EASI from
baseline (MMRM), LSM

�36.9 �75.4 �82.3 �23.9 �77.3 �90.9

Worst Pruritus NRS
improvement $4 from
baseline (NRI), n (%)y

11 (12.2) 37 (41.1)z 43 (47.3) 0 1 (10.0) 3 (30.0)

Percent reduction in Worst
Pruritus NRS from baseline
(MMRM), LSM

�28.3 �47.1 �53.7 �34.8 �46.4 �47.1

EASI 90/75/50, $90%/75%/50% reduction in Eczema Area and Severity Index; LSM, least squares mean; MMRM, mixed-effect model repeated

measures; NRI, nonresponder imputation; NRS, numeric rating scale; vIGA-AD, validated Investigator Global Assessment for Atopic Dermatitis.

*Adults were aged $18 years, and adolescents were aged\18 years.
yAmong patients with a baseline Worst Pruritus NRS score of $4.
zN = 90.

JAAD INT

MARCH 2022
34 Katoh et al
consistent with the clinical presentation. The patient
recovered with antibiotic treatment and discontin-
ued the study. Kaposi varicelliform eruption (eczema
herpeticum), which is one of the most common viral
infections in patients with AD caused by skin barrier
defects and other skin alterations associated with
AD,20 was reported at a higher rate in the 15-mg
upadacitinib group than in the 30-mg upadacitinib
group. The characteristics (ie, severity, seriousness,
and involvement) of herpes zoster infections
observed in this study were similar to those reported
previously for JAK inhibitors, including upadaciti-
nib.7-11 The risk of herpes zoster infection observed
in this Japanese population is generally consistent
with previous findings for JAK inhibitors as a class in
Asian populations; however, the reasons for these
effects are not clear and may be due to intrinsic and/
or extrinsic factors (eg, genetics, regional differences
in reporting, or medical care).21 One major adverse
cardiovascular event of hemorrhagic stroke was
reported in a 22-year-old man in the 15-mg upada-
citinib group. The patient was hospitalized because
of falls, headache, and vomiting; the presence of a
cerebellar hemorrhage was confirmed using mag-
netic resonance imaging. The event resolved after
surgical removal of the hematoma. No deaths,
malignancies, venous thromboembolic events,
gastrointestinal perforations, or active tuberculosis
events were reported.

Grade 3 or 4 laboratory values were infrequent in
the current study, and reports of these grades were
consistent with those described in previous studies
of rheumatoid arthritis,11,12 AD,16 and other JAK
inhibitors.22-25 These studies reported that patients
experienced changes in laboratory values, consisting
of elevations in serum transaminases, lipids, and CPK
levels and reductions in hemoglobin and white
blood cells.11,12 These effects are not unexpected,
given that JAK signaling pathways play a key role in
maintaining hemopoietic homeostasis.7 In contrast
to decreases in platelet counts observedwith another
JAK1 inhibitor,23-25 no grade 3 or 4 thrombocyto-
penia was observed with upadacitinib use up to the
data cutoff date.

In this study, patients with baseline AD disease
severity comparatively higher than that of patients
previously enrolled in the global 2b trial of upada-
citinib in patients with AD were enrolled.16 The
exploratory endpoints indicated numerically higher
response rates in the upadacitinib groups than in the
placebo group, with a trend for higher response rates
with 30 mg of upadacitinib, although no testing for
statistical significance was performed.17,18

LIMITATIONS
The limitations of this interim safety analysis

include the relatively small sample size and the
short 24-week observation period. In addition, the
findings in this study’s population may not be
generalizable to all patients with moderate-to-
severe AD, although the safety findings are consis-
tent with those reported in the previous phase 2b
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and phase 3 studies, which included broader study
populations.16-18
CONCLUSIONS
In conclusion, these interim safety results demon-

strate acceptable safety profiles for 15 and 30 mg of
upadacitinib in patients with moderate-to-severe
AD. Taken together with the safety data collected
from the global phase 2b16 and phase 3 studies,17,18

the results of this interim analysis support the accept-
able safety profile of upadacitinib to treat patients
with moderate-to-severe AD.
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