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Summary

Background Baricitinib, an oral selective Janus kinase (JAK)1 and JAK 2 inhibitor,
was shown to improve the signs and symptoms of moderate-to-severe atopic der-
matitis (AD).
Objectives To evaluate the efficacy and safety of baricitinib with background topical
corticosteroids (TCS) in patients with moderate-to-severe AD and inadequate
response, intolerance or contraindication to ciclosporin A (CA).
Methods In this double-blind, randomized, placebo-controlled, phase III study,
patients were randomized 1: 1: 2: 1 to placebo (N = 93), baricitinib 1 mg
(N = 93), 2 mg (N = 185) or 4 mg (N = 92) with background TCS. The pri-
mary endpoint was the proportion of patients receiving baricitinib 4 mg or 2 mg
(+ TCS) vs. placebo + TCS who achieved ≥ 75% improvement from baseline in
the Eczema Area and Severity Index (EASI 75) at week 16.
Results Baricitinib 4 mg + TCS was superior to placebo + TCS for EASI 75 (4 mg:
32%, placebo: 17%, P = 0�031) at week 16 and for improvements in itch, skin
pain and number of night-time awakenings owing to itch. Improvements were
maintained through 52 weeks of treatment. Treatment-emergent adverse events
(TEAEs) were more common with baricitinib than placebo (+ TCS); most were
mild or moderate. The most frequent TEAEs with baricitinib 4 mg + TCS were
nasopharyngitis, herpes simplex, influenza and headache. No deaths or deep vein
thromboses were reported.
Conclusions Baricitinib 4 mg + TCS improved the signs and symptoms of
moderate-to-severe AD through 52 weeks of treatment in patients with inade-
quate response, intolerance or contraindication to CA. The safety profile was con-
sistent with previous studies of baricitinib in moderate-to-severe AD.
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What is already known about this topic?

• Ciclosporin A is indicated for the treatment of atopic dermatitis that is refractory to

topical therapies. However, its use is limited by safety concerns and it may not pro-

vide adequate response for some patients.

• Baricitinib, an oral selective Janus kinase (JAK)1 and JAK2 inhibitor, has been

shown to improve the signs and symptoms of moderate-to-severe atopic dermatitis

as a monotherapy or in combination with topical corticosteroids.

What does this study add?

• Baricitinib combined with background low- or moderate-potency topical corticos-

teroids provided improvements in the signs and symptoms of moderate-to-severe

atopic dermatitis through 1 year of treatment in patients with a contraindication,

intolerance or failure to respond to ciclosporin A.

• The most common treatment-emergent adverse events with baricitinib 4 mg were

nasopharyngitis, herpes simplex, influenza and headache.

• The safety profile was consistent with previous studies in patients with moderate-

to-severe atopic dermatitis.

Atopic dermatitis (AD) is a common, chronic and inflamma-

tory skin disease characterized by severe pruritus and recur-

rent eczematous lesions and is associated with poor health-

related quality of life, sleep disturbance, diminished produc-

tivity and social/emotional distress.1–5 Emollients and topical

corticosteroids (TCS) are recommended first-line treatments

for AD.6,7 Systemic treatments are used (often with back-

ground TCS) for moderate or severe AD that is refractory to

TCS.8–10 Conventional systemic treatments such as ciclosporin

A (CA) have variable efficacy and have safety concerns that

may limit their use to short-term treatment.8–10 AD is a com-

plex disease for which an expanding drug pipeline is on the

way; hopefully, this will address the heterogeneous response

to established therapies.11 Dupilumab, an anti-interleukin-4-

receptor-a antibody, which was recently approved for

moderate-to-severe AD, provides a new therapeutic option

but is not effective in all patients and requires subcutaneous

injection.12,13 There remains an unmet need for additional

efficacious, well-tolerated and convenient systemic therapies

for AD.

Baricitinib, an oral selective Janus kinase (JAK)1 and JAK 2

inhibitor, is approved in many countries for moderate-to-

severe AD in adult patients who are candidates for systemic

therapy and is being studied in the USA and other countries.

Baricitinib improved the signs and symptoms of moderate-to-

severe AD in four phase III studies as a monotherapy

(BREEZE-AD1, BREEZE-AD2 and BREEZE-AD5) and with back-

ground TCS (BREEZE-AD7).14–16 The objective of the current

study (BREEZE-AD4) was to evaluate the efficacy and safety of

baricitinib with background TCS in patients with moderate-to-

severe AD and inadequate response, intolerance or contraindi-

cation to CA.

Patients and methods

Patients

Participants were adults with moderate-to-severe AD [Eczema

Area and Severity Index (EASI) ≥ 16, validated Investigator

Global Assessment for Atopic Dermatitis (vIGA-ADTM) ≥ 3, and

body surface area (BSA) involvement ≥10%] with a history of

inadequate response to TCS and inadequate response, con-

traindication or intolerance to CA. Patients were excluded if

they had concomitant skin disease that would interfere with

efficacy evaluations, side-effects to TCS that would prevent

their use, or concomitant illness requiring systemic corticos-

teroids. Complete eligibility criteria are provided in

Appendix S1 (see Supporting Information).

Study design

BREEZE-AD4 is a multicentre, double-blind, randomized,

placebo-controlled, phase III study. During a 52-week double-

blind treatment period, patients were randomized 1: 1: 2: 1

to placebo, baricitinib 1 mg, 2 mg or 4 mg, administered

orally once per day. Patients enrolled at 102 sites across 14

countries (Austria, Belgium, Brazil, Finland, France, Germany,

Italy, Japan, Netherlands, Poland, Russia, Spain, Switzerland

and the UK). Daily use of background emollients was

required. Patients were instructed to use background low- or

moderate-potency TCS on active lesions.

Patients whose lesions persisted or worsened despite emol-

lient and TCS use or who required prolonged application of

moderate-potency TCS on large surfaces were considered for

rescue therapy with high- or ultrahigh-potency TCS.

� 2022 The Authors. British Journal of Dermatology
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Phototherapy and systemic therapies for AD were allowed only

as rescue therapy. Patients receiving rescue therapy with high-

or ultrahigh-potency TCS or phototherapy could remain in the

trial, but investigational product interruption was required

upon rescue to phototherapy. Rescue to systemic therapies

required permanent treatment discontinuation. Additional

details on study design are provided in Appendix S1.

BREEZE-AD4 (ClinicalTrials.gov: NCT03428100) was con-

ducted in accordance with the ethical principles of the Decla-

ration of Helsinki. The study was approved by the ethical

review board at each participating site. Study participants pro-

vided written informed consent prior to performing study

procedures.

Outcomes

The primary objective of this study was to determine whether

baricitinib 4 mg or 2 mg (+ TCS) was superior to placebo +
TCS for treatment of moderate-to-severe AD as measured by

the proportion of patients achieving ≥75% improvement from

baseline in EASI (EASI 75) at week 16. Key secondary objec-

tives of the study were to compare the efficacy of baricitinib

with placebo (+ TCS) as measured by improvements in skin

inflammation and patient-reported outcome (PRO) measures

through week 24. Efficacy endpoints are listed in Table S1

(see Supporting Information).

Safety outcomes included laboratory tests, vital signs, physical

examination findings and adverse events (AEs). An independent

data monitoring committee consisting of members external to

the sponsor conducted regular reviews of safety findings. A

blinded clinical event committee adjudicated potential major

adverse cardiovascular events (cardiovascular death, myocardial

infarction and stroke), other cardiovascular events, venous

thrombotic events and noncardiovascular deaths. Details of

study outcomes are provided in Appendix S1.

Statistical analyses

A graphical multiple-testing procedure was implemented for

the primary and key secondary endpoints to control the over-

all familywise type I error rate at a two-sided alpha level of

0�05 (Figure S1; see Supporting Information). There was no

adjustment for multiple comparisons for other analyses.

Efficacy analyses were performed on the intent-to-treat pop-

ulation and included all randomized patients. Categorical effi-

cacy outcomes were analysed using a logistic regression

analysis with geographical region (see Appendix S1 for

details), baseline disease severity, baseline value of endpoint

variable and treatment group in the model. Continuous out-

comes were analysed using mixed model repeated measures

(MMRM) analysis with treatment, region, baseline disease

severity, visit and treatment-by-visit interaction as fixed cate-

gorical effects and baseline and baseline-by-visit-interaction as

fixed continuous effects.

Two censoring rules were applied to efficacy results to

exclude data in predefined circumstances. With the primary

censoring rule, data were considered as missing after perma-

nent study drug discontinuation or after rescue therapy,

regardless of the duration or timing of the rescue therapy.

With the secondary censoring rule, data were considered as

missing after permanent study drug discontinuation only.

Nonresponder imputation (NRI) was used after applying cen-

soring for categorical endpoints. For continuous outcomes,

after observations were set to missing, MMRM analysis was

used. In addition, for analyses of efficacy through week 52

(weeks 0–52), modified last observation carried forward

(mLOCF) was used for continuous (prespecified) and categori-

cal (post hoc) outcomes, after applying the secondary censor-

ing rule.

Safety was summarized using descriptive statistics for all

randomized patients who received at least one dose of investi-

gational product according to the treatment regimen to which

they were assigned and did not discontinue from the study

for the reason of ‘lost to follow-up’ at the first postbaseline

visit. Additional details on statistical analyses are provided in

Appendix S1.

Results

Overall, 463 patients were randomized to placebo (N = 93),

baricitinib 1 mg (N = 93), 2 mg (N = 185) or 4 mg

(N = 92) with background TCS (Figure 1a). The proportions

of patients at week 16, 24 and 52 who completed the respec-

tive study visits (with and without rescue therapy) or discon-

tinued early are presented in Figure 1b–d. Baseline

demographics and disease characteristics were well balanced

between treatment groups (Table 1). CA history at baseline is

summarized in Table S2 (see Supporting Information).

Primary endpoint

Baricitinib 4 mg + TCS met the primary endpoint of superior-

ity to placebo + TCS for EASI 75 (4 mg: 32%, placebo: 17%;

P = 0�031) at week 16. Baricitinib 2 mg + TCS was not supe-

rior to placebo + TCS for EASI 75 at week 16 (28%,

P = 0�072). Table 2 presents efficacy endpoints through week

24 of BREEZE-AD4 (primary censoring rule, NRI and

MMRM).

Key secondary endpoints

Baricitinib 1 mg + TCS was not superior to placebo + TCS for

EASI 75 at week 16. Baricitinib 4 mg + TCS was superior to

placebo + TCS for the mean percentage change from baseline

in EASI (EASI PCFB) at week 16 (P < 0�001), ≥ 4-point

improvement from baseline in the Itch Numeric Rating Scale

(NRS) at week 2 (P = 0�002), week 4 (P < 0�001) and week

16 (P < 0�001), mean change from baseline (CFB) in the Skin

Pain NRS at week 16 (P < 0�001), and mean CFB in the num-

ber of night-time awakenings owing to itch as measured by

the Atopic Dermatitis Sleep Scale (ADSS) item 2 at week 16

(P < 0�001). Baricitinib 4 mg + TCS was not superior to

� 2022 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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placebo + TCS within the graphical testing procedure for

vIGA-AD (0,1) at week 16 but the nominal P-value was 0�03.
Subsequent key secondary outcomes were not tested within

the graphical testing procedure (Figure S1; see Supporting

Information) including vIGA-AD (0,1) and EASI 75 at week

24, the proportion of patients achieving ≥ 75% improvement

in the SCORing Atopic Dermatitis Index (SCORAD 75) and

EASI 90 at week 16, and Itch NRS ≥ 4-point improvement or

ADSS item 2 at week 1; key secondary outcomes for barici-

tinib 1 mg and 2 mg (+ TCS) were also not tested.

Outside of the graphical testing procedure, significant

(nominal P < 0�05) improvements vs. placebo + TCS were

observed with baricitinib 1 mg and 2 mg (+ TCS) in EASI

PCFB at week 16 and Itch NRS ≥ 4-point improvement at

weeks 2, 4 and 16; with baricitinib 2 mg + TCS in Skin Pain

NRS and SCORAD 75 at week 16; and with baricitinib 4

mg + TCS in ADSS item 2 at week 1.

Additional efficacy analyses

In the baricitinib 2 mg and 4 mg (+ TCS) groups, signifi-

cantly (nominal P < 0�05) greater response was observed at

week 16 for the mean CFB in the Patient-Oriented Eczema

Measure (POEM) and for the proportion of patients who

achieved POEM ≥ 4-point improvement from baseline (pri-

mary censoring rule, NRI and MMRM) (Table 2). Baricitinib

4 mg + TCS resulted in significantly (nominal P < 0�05)
greater responses vs. placebo + TCS at week 16 for the mean
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Figure 1 (a) Patient flow diagram through week 52 of BREEZE-AD4. (b–d) Proportions of patients in each treatment group at week 16 (b), 24

(c) and 52 (d) who had either discontinued the study or who had completed the indicated study visit with or without receiving rescue therapy.

Bari, baricitinib; Pbo, placebo; TCS, topical corticosteroids
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CFB in the Dermatology Life Quality Index (DLQI) and for

the proportion of patients who achieved a 0 or 1 score on

the DLQI (DLQI 0,1) (primary censoring rule, NRI and

MMRM) (Table 2).

Maintenance of efficacy

Efficacy outcomes through week 52 (secondary censoring

rule) are presented in Table 3, Figures 2–4 (mLOCF) and Fig-

ures S2–S3 (NRI and MMRM) (see Supporting Information).

Improvements in the signs and symptoms of AD with barici-

tinib + TCS persisted through week 52 for both mLOCF and

NRI analyses.

EASI 75 and vIGA-AD (0, 1) responses remained numeri-

cally similar from week 16 to week 52 for all baricitinib

groups (Figure 2a, c). Statistically significant improvements

vs. placebo + TCS were maintained for all baricitinib groups

through week 52 for EASI PCFB (Figure 2b). Itch NRS ≥ 4-

point improvement responses persisted through week 52 with

baricitinib 1 mg and 2 mg (+ TCS); responses for baricitinib

4 mg + TCS were 48% at week 16 and 34% at week 52, but

statistical significance vs. placebo + TCS was maintained

through week 52 (Figure 3a). All baricitinib groups main-

tained stable levels of improvement in Skin Pain NRS and in

ADSS item 2 through week 52 and baricitinib 4 mg + TCS

maintained significant improvements vs. placebo + TCS

through week 52 (Figure 3b, c). Improvements in POEM and

DLQI were numerically greater with baricitinib + TCS than

with placebo + TCS through week 52; responses were gener-

ally lower at week 52 than week 16 (Figure 4). Significant

improvements vs. placebo + TCS at week 52 were observed

for mean CFB in POEM (4 mg), POEM ≥ 4-point improve-

ment (4 mg, 2 mg and 1 mg), mean CFB in DLQI (4 mg and

2 mg) and DLQI (0,1) (4 mg).

Patients receiving baricitinib used less background TCS than

placebo through week 52, with significant differences

observed for baricitinib 1 mg and 2 mg (Table 3). The mean

number of days without use of background TCS through week

52 was greater with baricitinib than placebo, but these differ-

ences were not statistically significant.

Safety

A higher proportion of patients reported at least one

treatment-emergent adverse event (TEAE) in the baricitinib

groups vs. placebo (Table 4); most were mild or moderate in

severity. Severe TEAEs were most frequent in the placebo and

baricitinib 1-mg groups. The most common TEAEs in the

baricitinib 4-mg group were nasopharyngitis (37�0%), herpes
simplex (15�2%), influenza (15�2%) and headache (10�9%).

Table 1 Baseline characteristics

Placebo + TCS,

N = 93

Bari 1-mg + TCS,

N = 93

Bari 2-mg + TCS,

N = 185

Bari 4-mg + TCS,

N = 92

Sex, male, n (%) 49 (53) 58 (62) 133 (72) 57 (62)
Age, years 38�7 (13�6) 38�9 (14�0) 37�3 (13�6) 38�7 (13�3)
Race, n (%)
White 74 (80) 70 (75) 145 (78) 71 (77)

Asian 16 (17) 19 (20) 36 (19) 18 (20)
Weight, kg 74�8 (17�3) 72�2 (15�7) 76�6 (17�4) 77�3 (20�4)
BMI, kg m�2 25�9 (5�4) 25�0 (4�7) 26�0 (5�5) 26�3 (5�7)
Duration since diagnosis, years 27�2 (15�6) 25�1 (15�9) 25�3 (13�7) 27�5 (16�2)
Prior ciclosporin use, n (%) 58 (62) 60 (65) 129 (70) 60 (65)
vIGA-ADa 3�5 (0�5) 3�5 (0�5) 3�5 (0�5) 3�5 (0�5)
3, n (%) 43 (46) 46 (49) 91 (49) 45 (49)
4, n (%) 50 (54) 47 (51) 93 (51) 47 (51)

EASI 30�9 (11�6) 34�3 (13�5) 30�6 (12�4) 32�7 (13�7)
SCORAD 69�1 (13�0) 70�9 (14�1) 67�8 (13�4) 68�2 (13�0)
BSA 48�4 (21�3) 56�6 (23�8) 50�1 (22�2) 53�9 (23�8)
POEM, n (%) 21�3 (5�7) 21�4 (6�0) 21�3 (5�9) 20�8 (6�0)
≥ 4 92 (99) 92 (99) 183 (99) 91 (99)

Itch NRS 7�1 (1�9) 6�7 (2�3) 6�7 (1�9) 6�7 (2�3)
≥ 4, n (%) 85 (91) 78 (84) 166 (90) 76 (83)

ADSS item 2 1�6 (1�6) 2�2 (2�7) 1�9 (3�1) 2�1 (1�8)
DLQI 14�5 (6�9) 14�3 (8�3) 13�6 (7�4) 14�0 (8�1)
Skin Pain NRS 6�5 (2�3) 6�3 (2�7) 6�1 (2�4) 6�1 (2�6)

ADSS, Atopic Dermatitis Sleep Scale; Bari, baricitinib; BMI, body mass index; BSA, body surface area; DLQI, Dermatology Life Quality Index;

EASI, Eczema Area and Severity Index; NRS, numeric rating scale; POEM, Patient-Oriented Eczema Measure; SCORAD, SCORing Atopic Der-

matitis Index; TCS, topical corticosteroids; vIGA-AD, validated Investigator Global Assessment of Atopic Dermatitis. avIGA-AD was scored on

a numeric 5-point scale ranging from 0 (clear) to 4 (severe). Unless otherwise specified, values are presented as mean (SD). Percentages are

calculated as number of patients in the specified category/number of observed patients in the analysis.
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Figure 2 Proportion of patients achieving a 75% improvement from baseline in EASI (a), the mean percent change from baseline in EASI (b), and

the proportion of patients achieving a score of clear (0) or almost clear (1) with ≥ 2-point improvement from baseline in vIGA-AD (c) through

week 52 of BREEZE-AD4. Results are presented using the secondary censoring rule where observations were censored after permanent study drug

discontinuation. Missing data were handled using modified last observation carried forward. Bari + TCS vs. placebo + TCS P-values (nominal):

*P < 0�05, †P < 0�01, ‡P < 0�001. Bari, baricitinib; EASI, Eczema Area and Severity Index; TCS, topical corticosteroids; vIGA-AD, validated Investi-

gator’s Assessment of Atopic Dermatitis
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Serious AEs (SAEs) were most frequent in the baricitinib 1-mg

and 4-mg groups. Most SAEs were reported by only one

patient for each type of SAE and the most common SAE was

AD; bursitis was reported by two patients in the baricitinib 1-

mg group (Table S3; see Supporting Information). Discontinu-

ation owing to an AE was most common in the baricitinib 2-
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Figure 3 Proportion of patients achieving Itch NRS ≥ 4-point improvement from baseline (a), mean change from baseline in Skin Pain NRS (b),

and mean change from baseline in ADSS item 2 (number of night-time awakenings due to itch) (c). Results are presented using the secondary

censoring rule where observations were only censored after permanent study drug discontinuation. Missing data were handled using modified last

observation carried forward. Bari + TCS vs. placebo + TCS P-values (nominal): *P < 0�05, †P < 0�01, ‡P < 0�001. ADSS, Atopic Dermatitis Sleep

Scale; Bari, baricitinib; NRS, Numeric Rating Scale
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Figure 4 Mean change from baseline in POEM (a), the proportion of patients achieving at least a 4-point improvement in the POEM (b), mean

change from baseline in DLQI (c), and the proportion of patients achieving 0 or 1 in DLQI (d). Results are presented using the secondary censor-

ing rule where observations were only censored after permanent study drug discontinuation. Missing data were handled using modified last obser-

vation carried forward. Bari + TCS vs. placebo + TCS P-values (nominal): *P < 0�05, †P < 0�01, ‡P < 0�001. Bari, baricitinib; DLQI, Dermatology

Life Quality Index; POEM, Patient-Oriented Eczema Measure
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mg group (5�4%) (Table S4; see Supporting Information). No

deaths occurred.

The proportion of patients with at least one treatment-

emergent infection was higher in the baricitinib groups than

in the placebo group. Herpes simplex and herpes zoster were

most frequent in the baricitinib 4-mg and baricitinib 1-mg

groups, respectively. Skin infections requiring antibiotic treat-

ment were most frequent in the baricitinib 2-mg and 1-mg

groups. Opportunistic infections were reported in two (1�1%)
patients receiving baricitinib 2 mg (one event each of multi-

dermatomal herpes zoster and ophthalmic herpes) and in one

(1�1%) patient receiving baricitinib 4 mg (multidermatomal

herpes zoster).

One major adverse cardiovascular event was reported in the

baricitinib 2-mg treatment group (SAE, adjudicated as acute

myocardial infarction). Risk factors included age, history of

smoking and hypertension, and the investigator did not

consider the event to be related to the study drug. Two events

of nonmelanoma skin cancer were reported, i.e. one event of

Bowen disease (placebo) and one event of basal cell carcinoma

(baricitinib 2 mg). One event of breast cancer was reported in

the placebo group. There were no reports of tuberculosis,

deep vein thrombosis, pulmonary embolism or gastrointestinal

perforation.

Elevations in creatine phosphokinase (CPK) were observed

more frequently in patients receiving baricitinib than placebo.

Common Terminology Criteria for Adverse Events (CTCAE)

grade 3 or 4 CPK elevations occurred in < 5% of patients in

all treatment groups and were most common in the baricitinib

1-mg group. One event of myalgia (baricitinib 2 mg) was

associated with elevated CPK (6028 U L�1) but was consid-

ered to be due to strenuous exercise. Two patients (one each

in baricitinib 2 mg and 4 mg) had slightly elevated CPK levels

(338–558 U L�1) at the time of muscle-related events.

Table 4 Summary of safety through week 52 in BREEZE-AD4

PBO (N = 93) Bari 1-mg (N = 93) Bari 2-mg (N = 185) Bari 4-mg (N = 92)

Treatment-emergent adverse events 62 (66�7) 68 (73�1) 149 (81�0) 82 (89�1)
Mild 33 (35�5) 29 (31�2) 72 (39�1) 38 (41�3)
Moderate 21 (22�6) 31 (33�3) 65 (35�3) 37 (40�2)
Severe 8 (8�6) 8 (8�6) 12 (6�5) 7 (7�6)

Serious adverse events 5 (5�4) 7 (7�5) 9 (4�9) 10 (10�9)
Discontinuation from study treatment owing to adverse event 2 (2�2) 1 (1�1) 10 (5�4) 3 (3�3)
Death 0 0 0 0

Major adverse cardiovascular events (adjudicated) 0 0 1 (0�5) 0
Common treatment-emergent adverse eventsa

Nasopharyngitis 14 (15�1) 16 (17�2) 38 (20�7) 34 (37�0)
Herpes simplexb 7 (7�5) 7 (7�5) 17 (9�2) 14 (15�2)
Influenza 2 (2�2) 3 (3�2) 14 (7�6) 14 (15�2)
Headache 8 (8�6) 8 (8�6) 14 (7�6) 10 (10�9)
Back pain 5 (5�4) 6 (6�5) 6 (3�3) 6 (6�5)
Diarrhoea 3 (3�2) 2 (2�2) 9 (4�9) 6 (6�5)
Upper abdominal pain 3 (3�2) 2 (2�2) 7 (3�8) 5 (5�4)
Conjunctivitis 1 (1�1) 1 (1�1) 3 (1�6) 5 (5�4)
Erysipelas 1 (1�1) 0 4 (2�2) 5 (5�4)
Urinary tract infection 0 1 (1�1) 5 (2�7) 5 (5�4)

CPK elevationc 16 (17�6) 21 (22�8) 47 (25�7) 27 (29�3)
Increase to grade ≥ 3 2 (2�2) 4 (4�3) 5 (2�8) 2 (2�2)

Treatment-emergent infections 37 (39�8) 52 (55�9) 110 (59�8) 67 (72�8)
Opportunistic infections 0 0 2 (1�1) 1 (1�1)
Herpes zoster 0 4 (4�3) 6 (3�3) 3 (3�3)
Serious infections 2 (2�2) 2 (2�2) 5 (2�7) 4 (4�3)
Tuberculosis 0 0 0 0
Skin infections requiring antibiotic treatment 8 (8�6) 12 (12�9) 24 (13�0) 10 (10�9)

Adverse events of special interest
Deep vein thrombosis 0 0 0 0

Pulmonary embolism 0 0 0 0

Gastrointestinal perforations 0 0 0 0
NMSC 1 (1�1) 0 1 (0�5) 0

Malignancies other than NMSC 1 (1�1) 0 0 0

Bari, baricitinib; CPK, creatine phosphokinase; CTCAE, Common Terminology for Adverse Events. NMSC, nonmelanoma skin cancer; PBO,

placebo. Data are presented as n (%). aCommon treatment-emergent adverse events are defined as events occurring in ≥ 5% of patients in the

baricitinib 4 mg + TCS treatment group. bIncludes preferred terms of oral herpes, herpes simplex, eczema herpeticum, genital herpes sim-

plex, genital herpes, and Kaposi varicelliform eruption as defined in the medical dictionary for regulatory activities.
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Haematological elevations to CTCAE grade 3 were infrequent

and no elevations to grade 4 were reported (Table S5; see

Supporting Information). Increased lipid levels including low-

and high-density lipoproteins were observed in the baricitinib

treatment groups. No meaningful differences in liver enzyme

changes were observed between treatment groups. Additional

changes in laboratory analytes are summarized in Table S5.

Discussion

BREEZE-AD4 is the first study to evaluate the efficacy and

safety of baricitinib + TCS in patients with moderate-to-severe

AD who had inadequate response, intolerance or contraindica-

tion to CA. At week 16, baricitinib 4 mg + TCS was superior

to placebo + TCS in improving multiple domains of AD

including skin inflammation (EASI 75 and EASI PCFB), pruri-

tus (Itch NRS), skin pain (Skin Pain NRS), and sleep distur-

bance owing to itch (ADSS item 2). Pruritus, a key and

problematic symptom of AD, showed rapid and significant

improvements within 2 weeks of treatment with baricitinib 4

mg.17 Baricitinib 1 mg and 2 mg (+ TCS) did not achieve

superiority to placebo + TCS for the primary or key secondary

endpoints, but significant improvements were observed out-

side of the graphical testing procedure. Significant improve-

ments vs. placebo + TCS were observed at week 16 in non-

gated endpoints of POEM for patients receiving baricitinib 2

mg and 4 mg (+ TCS) and DLQI for patients receiving 4

mg + TCS. Responses at week 16 were generally maintained

through 52 weeks of treatment. In the baricitinib 4 mg + TCS

group, fewer patients achieved Itch NRS ≥ 4-point improve-

ment at week 52 than at week 16, but responses remained

statistically significant vs. placebo + TCS.

Owing to the flaring nature of AD, it was expected that the

number of patients who used higher-potency TCS at some

point would increase over time. The proportion of patients

requiring rescue therapy was lower with placebo + TCS vs.

baricitinib + TCS, but the placebo + TCS group had the high-

est discontinuation rate throughout the trial period. Overall,

discontinuation rates by week 52 were high across groups,

which may be linked to the long duration of the placebo-

controlled period, as comparable rates were observed in a pre-

vious trial of similar design. Discontinuation rates were lower

in the baricitinib + TCS groups in a dose-dependent manner.

This may be linked to an overall better control of disease

manifestations illustrated by the higher response levels with

the 4-mg dose on subjective symptoms of skin discomfort

(e.g. pain and itch).

More patients reported TEAEs with baricitinib than with

placebo but most were not severe or serious and there was no

relationship with dose observed for severe or serious events.

Most SAEs were reported only once and the most frequent

SAE reported was AD. Common TEAEs included nasopharyngi-

tis, herpes simplex, influenza and headache. Two events of

nonmelanoma skin cancer (one placebo and one baricitinib 2

mg) and one event of breast cancer (placebo) were reported.

One major adverse cardiovascular event (myocardial

infarction) was reported in the baricitinib 2-mg group. As in

other studies of baricitinib and other JAK inhibitors, CPK ele-

vations were more frequent in patients receiving baricitinib

than placebo, but grade 3 or 4 CPK elevations were uncom-

mon (< 5%) and did not exhibit a relationship with

dose.14,18,19 No deaths and no AEs of tuberculosis, deep vein

thrombosis, pulmonary embolism or gastrointestinal perfora-

tions were reported. The safety profile was consistent with the

known safety findings of baricitinib in AD.14–16

Few conventional systemic therapies are approved for AD

and they often have contraindications or safety concerns that

limit their use.8–10 Dupilumab is the first approved biological

systemic therapy for AD and provided clinical benefit both as

a monotherapy and in combination with TCS, but not all

patients achieve sufficient clinical improvement with dupilu-

mab.10,12,13 For example, approximately 40% of patients did

not achieve EASI 75 in a phase III clinical study of dupilumab

with background TCS in patients with inadequate response or

intolerance to CA, or for whom CA was medically inadvis-

able.20 Biological agents also may not provide the flexibility or

convenience of use that is sometimes required in the manage-

ment of AD.

Baricitinib is an oral therapy approved for moderate-to-

severe AD in adult patients who are candidates for systemic

therapy. In prior studies, baricitinib was efficacious in treat-

ing moderate-to-severe AD both as a monotherapy and with

background TCS.14,15 BREEZE-AD4 expands on these studies

by enrolling a patient population who had inadequate

response, intolerance or contraindication to CA. About two-

thirds of the patients reported prior use of CA. These

patients may be more difficult to treat owing to the chronic,

severe and/or refractory nature of their disease, which may

explain why overall response rates in BREEZE-AD4 were

lower than in the previously reported BREEZE-AD7 combina-

tion therapy trial.8–10,21

Strengths of BREEZE-AD4 include enrolment of a clinically

relevant patient population and inclusion of background TCS

use in all treatment arms, consistent with clinical practice.

Allowing background TCS and an option for rescue therapy

mitigated ethical concerns about including a long-term (52-

week) double-blind treatment period with a placebo compara-

tor. However, the elevated use of background TCS in the pla-

cebo group compared with the baricitinib treatment group

may have been responsible for the higher than anticipated pla-

cebo response, which led to a decrease in the power of the

trial.

At week 16, baricitinib 4 mg + TCS was superior to pla-

cebo + TCS for treatment of the signs and symptoms of

moderate-to-severe AD. Improvements were rapidly achieved

with baricitinib + TCS and responses were maintained through

52 weeks of treatment. The safety profile of baricitinib was

consistent with previous studies in patients with moderate-to-

severe AD. Thus, baricitinib may be an additional therapeutic

option for patients with moderate-to-severe AD, including

patients with inadequate response, intolerance or contraindica-

tion to CA.

� 2022 The Authors. British Journal of Dermatology
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mean change from baseline in Skin Pain NRS (b), and mean
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Table S3 Serious adverse events through week 52 of BREEZE-

AD4.

Table S4 Adverse events leading to permanent discontinuation

at week 52.

Table S5 Important changes in laboratory analytes.
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