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Abstract
Baricitinib (Olumiant®) is an oral small molecule inhibitor of Janus kinase (JAK)1 and JAK2, which have been implicated in 
the pathogenesis of atopic dermatitis (AD). In phase III studies in adults with moderate to severe AD who were inadequately 
controlled with topical corticosteroids (TCS) or systemic treatments (e.g. ciclosporin), or for whom these therapies were not 
advisable, baricitinib, alone or in combination with TCS, achieved significant and/or clinically relevant improvements in 
multiple measures of disease severity, pruritus, skin pain, sleep disturbance and health-related quality of life (HR-QOL) over 
16 weeks. Benefit onset was rapid, with efficacy generally sustained over the longer term (treatment duration ≤ 68 weeks). 
In this patient population, the safety profile of baricitinib was consistent with that established in the moderate to severe 
rheumatoid arthritis (RA) population. Although further longer-term data would be beneficial, current evidence indicates 
that baricitinib, alone or in combination with TCS, provides an oral alternative to subcutaneous biologics for the treatment 
of moderate to severe AD in adults who are candidates for systemic therapy.

Plain Language Summary
A better understanding of the multiple factors that cause atopic dermatitis (AD; a chronic, relapsing, inflammatory skin 
disease often known as eczema) has led to the development of novel therapies that target various inflammatory pathways 
involved in the disease process. Baricitinib (Olumiant®), a Janus kinase (JAK)1 and JAK2 inhibitor that targets inflammatory 
pathways in AD, is a once-daily oral treatment approved in the EU for moderate to severe AD in adults who are candidates 
for systemic therapy. In such patients, baricitinib, alone or in combination with topical corticosteroids, improved disease 
severity, pruritus, skin pain, sleep disturbance and health-related quality of life compared with placebo over 16 weeks. 
Benefit onset was rapid and generally sustained over the longer term (treatment duration ≤ 68 weeks). The safety profile of 
baricitinib in patients with moderate to severe AD is consistent with that seen in adults with moderate to severe rheumatoid 
arthritis treated with the drug. Thus, baricitinib provides a convenient oral alternative to subcutaneous biologics for the 
treatment of moderate to severe AD.
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1  Introduction

Atopic dermatitis (AD) is a chronic, relapsing, inflammatory 
skin disorder characterized by eczematous skin lesions and 
pruritus [1, 2]. While predominately a paediatric disease, 

it may persist into or develop in adulthood [2]. Up to one-
fifth of patients with AD develop moderate to severe dis-
ease, which is often refractory to first-line therapies [such 
as emollients, topical corticosteroids (TCS) and topical cal-
cineurin inhibitors (TCIs)] and can result in poor quality of 
life [3, 4]. In such patients, phototherapy and systemic agents 
(e.g. oral corticosteroids) are recommended; however, the 
long-term use of both is not advocated owing to well-known 
adverse events (AEs) [1, 2, 5].

Progress in understanding the multifactorial pathogenesis 
of and the multiple immune pathways involved in AD has 
resulted in the development of novel biologics and small 
molecule therapies that target various inflammatory media-
tors implicated in the disease process, including the T helper 
lymphocyte (Th) type 2 cytokines IL-4, IL-13 and IL-31 
(IL-31 being a key participant in the induction of pruritus), 
and the Th type 22 cytokine IL-22 [3, 6]. Many of these 
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Baricitinib: clinical considerations in moderate to 
severe atopic dermatitis 

Convenient once daily oral formulation

Can be used with or without TCS (or topical calcineurin 
inhibitors for sensitive areas)

Provides early and sustained improvements in multiple 
measures of disease severity, pruritus, skin pain, sleep 
disturbance and HR-QOL

Safety profile consistent with that established in patients 
with moderate to severe RA

IL-17 and IL-22 [10]. At concentrations of up to 10 µmol/L, 
baricitinib had no effect on Ba/F3-TEL-JAK3 cell prolifera-
tion, while compounds structurally similar to baricitinib but 
lacking its JAK1 and JAK2 inhibitory activity displayed no 
significant effect in PBMCs [10]. In a molecular analysis of 
draining lymph nodes from a rat adjuvant-induced model 
of arthritis, oral baricitinib (10 mg/kg once daily) reduced 
the expression of inflammatory Th1-associated (IL-12 and 
IFNγ) and Th17-associated (IL-17 and IL-22) cytokines by 
55% to ≈ 80% [10].

Baricitinib inhibited (in a time and dose-dependent man-
ner) cytokine (IL-6 or thrombopoietin)-induced STAT3 
phosphorylation in the whole blood of healthy adults; maxi-
mal inhibition was seen 1–2 h post dose (concurrent with the 
maximum concentration), with levels generally returning to 
baseline values by 16–24 h [11]. In in vitro human skin mod-
els treated with IL-4, IL-13 and IL-31, it reduced the expres-
sion of phosphorylated STAT in epidermal keratinocytes, 
increased the expression of filaggrin (FLG; a protein that 
plays a role in skin barrier function and the pathogenesis of 
AD, with FLG loss of function mutations conferring a strong 
susceptibility to AD [12]) and reduced cytokine-stimulated 
AD-like histopathology (e.g. diminished granular cell layer 
and increased spongiosis accompanied by a reduction in 
filaggrin immunostaining) [7, 13].

Like other JAK inhibitors, baricitinib is associated with a 
transient reduction in absolute neutrophil count (ANC) [11]. 
In healthy adults, ANCs were dose-dependently reduced: 
nadir was reached 8 h post dose and a recovery to baseline 
12–24 h post dose. As this rapid return to baseline was seen 
following both single and multiple doses, the reduction in 
ANC is unlikely to be the result of bone marrow suppres-
sion. As with other JAK inhibitors, baricitinib induces a 
transient increase in absolute lymphocyte count; in healthy 
adults, values peaked at ≈ 6 h post dose and returned to 
normal by 24 h post dose [11].

In patients with AD, baricitinib reduced cystatin C levels 
(which can be used to estimate GFR) by 0.1 mg/L at week 
4; there was no further reduction seen up to week 16 [7].

3 � Pharmacokinetic Properties of Baricitinib

Food has no clinically relevant effect on the pharmacokinet-
ics of baricitinib [11] (Sect. 6). Following oral administra-
tion, the drug is rapidly absorbed (its concentration peaking 
a median of ≈ 1 h post dose) and has an absolute bioavail-
ability of 79% [7, 11]. Following repeated once daily dosing 
in healthy adults, systemic exposure was linear and inde-
pendent of time over a 2–20 mg dose range, there was mini-
mal systemic accumulation and steady-state was reached 
within 48 h of the first dose [11]. Baricitinib is ≈ 50% bound 
to plasma proteins [7].

cytokines rely on the Janus kinase (JAK)–signal transducer 
and activator of transcription (STAT) signalling pathway, 
with JAK inhibition reducing the phosphorylation and acti-
vation of STATs, which activate cellular gene expression 
[3, 7].

Oral baricitinib (Olumiant®) was the first JAK inhibitor 
to be approved in the EU for the treatment of moderate to 
severe AD in adults who are candidates for systemic therapy 
[7]. This article discusses pharmacological, therapeutic effi-
cacy and tolerability data relevant to its use in this patient 
population. The use of baricitinib in adults with rheumatoid 
arthritis (RA) has been summarized previously [8] and is 
beyond the scope of this review.

2 � Pharmacodynamic Properties 
of Baricitinib

The JAK family comprises JAK1, JAK2, JAK3 and tyrosine 
kinase 2 (Tyk2), with each member selectively binding to 
different receptors [9]. Targeting JAK1 and JAK2 inhibits 
(to varying degrees) all cytokine receptors containing the γc 
chain, βc common and gp130, along with interferons, IL-12, 
IL-23, IL-27 and the hormone-like cytokines [9].

Baricitinib is a potent, selective and reversible small mol-
ecule inhibitor of JAK1 and JAK2 [7]. In vitro, it potently 
inhibited these kinases [half maximal inhibitory concen-
tration (IC50) 5.9 and 5.7 nmol/L], displayed less activity 
against JAK3 and Tyk2 (IC50 ≈ 560 and 53 nmol/L) and did 
not inhibit the (unrelated) Chk2 and c-Met kinases (IC50 
> 1000 and > 10,000 nmol/L) [7, 10]. In peripheral blood 
mononuclear cells (PBMCs), baricitinib potently (IC50 
≈ 20–50 nmol/L) inhibited the IL-6-stimulated phospho-
rylation of STAT3 and the subsequent production of the 
inflammatory chemokine monocyte chemoattractant pro-
tein-1, and the IL-23-induced phosphorylation of STAT3 
and the subsequent production of the pathogenic cytokines 
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Metabolism (by CYP3A4) accounts for < 10% of an 
administered baricitinib dose [7]. Baricitinib is mostly 
eliminated via glomerular filtration and active secretion via 
BCRP, OAT3, P-gp, and multidrug and toxic extrusion pro-
tein (MATE)2-K (≈ 75% of the administered dose) and in 
the faeces (≈ 20%), mainly as the unchanged drug (84% of 
the administered dose; ≈ 6% is excreted as oxidative metab-
olites). In patients with AD, the mean half-life of baricitinib 
was 12.9 h [7].

Given its mainly renal route of elimination, baricitinib 
exposure is substantially affected by renal function [7]. A 
2 mg (reduced from 4 mg; Sect. 6) once daily dosage of 
baricitinib is considered appropriate for patients with a CLCR 
of 30–60 mL/min, with baricitinib use not recommended in 
patients with a CLCR of < 30 mL/min. Baricitinib has not 
been studied in patients with severe hepatic impairment and 
its use in these patients is not recommended [7]. The phar-
macokinetics of baricitinib are comparable between healthy 
Chinese and healthy Caucasian adults [14].

In vitro, baricitinib is a substrate for CYP3A4, BCRP, 
OAT3, P-gp and MATE2-K [7]. Coadministration of barici-
tinib and probenecid (an OAT3 inhibitor with strong inhibi-
tion potential) resulted in an ≈ 2-fold increase in baricitinib 
exposure. Thus, a 2 mg once daily dosage is recommended 
for patients taking strong OAT3 inhibitors (Sect. 6). Cau-
tion is recommended when leflunomide, or its active form 
teriflunomide (a weak OAT3 inhibitor) are coadministered 
with baricitinib, as there may be an increase in baricitinib 
exposure [7].

4 � Therapeutic Efficacy of Baricitinib

The potential of oral baricitinib in adults with moderate 
to severe AD inadequately controlled by TCS was demon-
strated in a multinational, phase II study [15]. This section 
focuses on the subsequent phase III clinical programme, 
which is evaluating the therapeutic efficacy of baricitinib 
as monotherapy or in combination with TCS in adults 
with moderate to severe AD participating in randomized, 
double-blind, multinational studies of 16 weeks’ duration 
(BREEZE-AD1 [16], BREEZE-AD2 [16] and BREEZE-
AD7 [17]) and 104 weeks’ duration (BREEZE-AD3 [18], 
BREEZE-AD4 [19] and BREEZE-AD5 [20]), and a non-
comparative, multinational study of 104 weeks’ duration 
(BREEZE-AD6 [21]).

BREEZE-AD1, BREEZE-AD2, BREEZE-AD5 and 
BREEZE-AD7 enrolled adults with moderate to severe 
AD [defined as a validated Investigator’s Global Assess-
ment of AD (vIGA-AD) score of ≥ 3, an Eczema Area 
and Severity Index (EASI) score of ≥ 16 and a body sur-
face area involvement of ≥ 10%] who had experienced 
an inadequate response to TCS [16, 17, 20] or systemic 

immunosuppressant therapies [16, 17], or had an intolerance 
to TCS [16, 20]. Patients who had experienced a venous 
thromboembolic event (VTE) or major adverse cardiovas-
cular event (MACE) within 12 weeks of screening [16, 17, 
20], had a history of VTE or recurrent VTEs [16, 17, 20] or 
had experienced an important AE to TCS [17] were among 
those excluded. BREEZE-AD4 enrolled adults with moder-
ate to severe AD who had failed, or had an intolerance or 
contraindication to ciclosporin [19].

BREEZE-AD3 enrolled patients who had completed the 
final active treatment visit in BREEZE-AD1, BREEZE-AD2 
or BREEZE-AD7 [18]; only results for patients originat-
ing from BREEZE-AD1 and BREEZE-AD2 are available. 
BREEZE-AD6 enrolled patients who were partial respond-
ers or non-responders at week 16 of BREEZE-AD5, with 
any BREEZE-AD5 responders who later lost their response 
or completed week 104 also eligible for BREEZE-AD6 [21].

Following a 2-week (for topical treatments) or 4-week (for 
systemic treatments) washout period [16–20, 22], patients 
received once-daily baricitinib (1, 2 or 4 mg) [16–21] or 
placebo [16–20], as monotherapy [16, 18, 20] or in combina-
tion with low and/or moderate potency TCS [21] (or TCIs 
or crisaborole where approved [17]) for active lesions [17, 
19]. The 1 mg dose of baricitinib was found to be no more 
effective than placebo [16, 20]; thus, discussion focuses 
on the approved EU doses of 2 and 4 mg. Emollient use 
was required throughout the studies [16–22], and patients 
could receive topical and/or systemic (rescue) therapy (at 
the investigator’s discretion [17] at any time [16, 18–20, 22]) 
if they experienced worsening or unacceptable AD symp-
toms. While patient demographics and clinical characteris-
tics were similar among the treatment groups at baseline [16, 
17, 20], 41.9% of 497 patients in BREEZE-AD1 and 50.2% 
of 490 patients in BREEZE-AD2 had a baseline vIGA-AD 
score of 4 (i.e. severe disease) [16].

4.1 � Short‑Term Efficacy

4.1.1 � Monotherapy

Monotherapy with baricitinib for 16 weeks improved mul-
tiple measures of disease severity, pruritus, skin pain, sleep 
disturbance and health-related quality of life (HR-QOL) 
in adults with moderate to severe AD participating in 
BREEZE-AD1, BREEZE-AD2 and BREEZE-AD5 [16, 20].

At week 16, baricitinib 4 mg demonstrated a statistically 
significant and clinically relevant advantage over placebo for 
the primary and key secondary disease severity endpoints 
in BREEZE-AD1 and BREEZE-AD2, reflecting a ≥ 3.7-
fold higher likelihood of achieving a vIGA-AD (primary 
endpoint), EASI75, EASI90 or SCORing Atopic Dermatitis 
index (SCORAD)75 response with baricitinib 4 mg than 
placebo (see Table 1 for definitions and results). Significant 
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(nominal p ≤ 0.05 vs placebo) differences were seen at each 
timepoint from week 1 for the EASI75 response and the 
change in EASI score in both studies, from week 2 for the 
vIGA-AD response in BREEZE-AD2, and from week 4 for 
the vIGA-AD response in BREEZE-AD1 and the EASI90 
and SCORAD75 responses in both studies [16]. Results for 
baricitinib 2 mg were generally similar to those for barici-
tinib 4 mg: the primary endpoint was met in BREEZE-AD1, 
BREEZE-AD2 and BREEZE-AD5, and all key secondary 
disease severity endpoints were significantly improved ver-
sus placebo at week 16 in BREEZE-AD2 and BREEZE-AD5 
(Table 1). However, among key secondary disease sever-
ity endpoints in BREEZE-AD1, only EASI75 was shown 
to be significant when adjusting for multiplicity (Table 1). 
Significant (nominal p ≤ 0.05 vs placebo) differences were 
seen at each timepoint from week 1 for the change in EASI 
score in BREEZE-AD1 and BREEZE-AD2, from week 2 

for the EASI75 response in all three studies, from week 4 
for the EASI90 response in BREEZE-AD2 and the vIGA-
AD response in BREEZE-AD1, and from week 12 for the 
SCORAD75 response in BREEZE-AD2 [16, 20].

In terms of patient-reported key secondary endpoints, 
significantly more baricitinib 4 mg than placebo recipients 
achieved a clinically relevant (i.e. ≥ 4-point improvement 
from baseline [23]) Itch Numerical Rating Scale (NRS) 
response at week 16 in BREEZE-AD1 and BREEZE-AD2 
(Table 2). Baricitinib 4 mg was also associated with signifi-
cant improvements from baseline at week 16 in skin pain 
(assessed by Skin Pain NRS) and sleep disturbance (assessed 
by Item 2 of the AD Sleep Scale) in both studies (Table 2). 
For all of these endpoints, significant (p ≤ 0.05 vs placebo; 
values unadjusted for multiplicity unless otherwise speci-
fied) differences were seen at each weekly timepoint from 
week 1 (adjusted p ≤ 0.05 for the Itch NRS response and 

Table 1   Efficacy of oral baricitinib in adults with moderate to severe atopic dermatitis: key measures of disease severity at week 16

AD atopic dermatitis, BARI baricitinib 2  or 4  mg once daily, BL baseline, EASI75/90 75%/90% improvement from BL in Eczema Area and 
Severity Index score, LSM least-squares mean, OR odds ratio, PL placebo, pts patients, SCORAD75 75% improvement in the SCORing AD 
index, TCS topical corticosteroids, vIGA-AD validated Investigator’s Global Assessment of AD, Δ change
*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 vs PL
a EASI scores range from 0 to 72, with higher scores indicating greater severity
b Responders had a clinically relevant response [vIGA-AD score of 0 (clear) or 1 (almost clear) and a ≥ 2-point improvement from BL (vIGA-
AD score range 0–4; higher scores indicate greater severity)] [23]
c Primary endpoint
d Pts achieving an EASI75, EASI90 or SCORAD75 response had an improvement in EASI or SCORAD that exceeded the minimal clinically 
important difference (of 6.6 and 8.7 points) [23]
e Nominal p value (not adjusted for multiplicity)

Treatment [mg] (no. of 
pts)

Responder rate [% of pts] (OR vs PL; 95% CI) LSM % Δ from 
BL in EASIa 
(mean BL)vIGA-ADb EASI75 EASI90 SCORAD75

Monotherapy
 BREEZE-AD1 [16]
  BARI 4 (125) 16.8c (4.1; 1.9–8.7)*** 24.8d (3.7; 2.0–6.9)*** 16.0d (4.1; 1.9–8.9)*** 10.4d (8.8; 2.7–28.6)*** − 59.4*** (32)
  BARI 2 (123) 11.4c (2.6; 1.2–5.8)* 18.7d (2.5; 1.3–4.7)** 10.6d (2.5; 1.1–5.7)*e 7.3d (6.1; 1.8–21.0)**e − 51.9**e (31)
  PL (249) 4.8c 8.8d 4.8d 1.2d − 34.8 (32)

 BREEZE-AD2 [16]
  BARI 4 (123) 13.8c (3.6; 1.6–8.1)** 21.1d (4.4; 2.2–8.8)*** 13.0d (6.2; 2.4–15.9)*** 11.4d (7.4; 2.5–21.8)*** − 54.9*** (33)
  BARI 2 (123) 10.6c (2.6; 1.1–5.9)* 17.9d (3.5; 1.7–7.0)*** 8.9d (3.9; 1.4–10.4)** 7.3d (5.0; 1.6–15.5)** − 54.8*** (35)
  PL (244) 4.5c 6.1d 2.5d 1.6d − 28.9 (33)

 BREEZE-AD5 [20]
  BARI 2 (146) 24.0*** 29.5***c,d 20.5***d 14.4** − 54.4** (27)
  PL (147) 5.4 8.2c,d 3.4d 2.7 − 34.1 (27)

Combination therapy
 BREEZE-AD7 [17]
  BARI 4 + TCS (111) 31c (2.8; 1.4–5.6)** 48 (3.3; 1.8–6.0)*** 24 (2.1; 1.0–4.2)*e 18 (2.7; 1.2–6.3)*e − 67.2*** 

(30.9)
  BARI 2 + TCS (109) 24c (1.9; 0.9–3.9) 43 (2.6; 1.4–4.8)**e 17 (1.2; 0.6–2.6) 11 (1.5; 0.6–3.8) − 58.2*e (29.3)
  PL + TCS (109) 15c 23 14 7 − 45.1 (28.5)
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the change in Item 2 of the ADSS at week 1 and adjusted 
p ≤ 0.001 for the Itch NRS response at weeks 2 and 4) 
[16]. Baricitinib 2 mg was significantly more effective than 
placebo as regards the proportion of patients achieving a 
clinically relevant Itch NRS response at week 16, and was 
associated with significant improvements from baseline at 
week 16 in skin pain and sleep disturbance in BREEZE-AD2 
and BREEZE-AD5, but not in BREEZE-AD1 (Table 2). Sig-
nificant (p ≤ 0.05 vs placebo; values unadjusted for mul-
tiplicity unless otherwise specified) differences were seen 
at each weekly timepoint from week 2 for the Itch NRS 
response in BREEZE-AD2 and BREEZE-AD5 and from 
week 1 for the changes in skin pain and sleep disturbance in 
BREEZE-AD2 (adjusted p ≤ 0.01 for the Itch NRS response 

at weeks 2 and 4 and adjusted p ≤ 0.05 for the change in 
sleep disturbance at week 1) [16, 20].

With regard to other patient-reported outcomes, nomi-
nally significant differences favouring baricitinib 4 mg over 
placebo at week 16 in BREEZE-AD1 and BREEZE-AD2 
were seen in the proportions of patients achieving clini-
cally relevant (i.e. ≥ 4-point and ≥ 3.4-point improvement 
from baseline [23]) skin pain and Patient-Oriented Eczema 
Measure (POEM) responses and improvements in itch 
(as assessed by the Itch NRS) and the POEM total score 
(Table 2). At week 16 in both studies, baricitinib 4 mg also 
significantly (nominal p ≤ 0.001 vs placebo) improved the 
proportion of patients achieving Dermatology Life Quality 
Index (DLQI) total scores of 0 or 1, or ≤ 5, and was associ-
ated with a significant (nominal p ≤ 0.001 vs placebo) and 

Table 2   Efficacy of oral baricitinib in adults with moderate to severe atopic dermatitis: key measures of pruritus and other patient-
reported outcomes at week 16

Additional information has been obtained from the European Medical Association assessment report [23]
ADSS Atopic Dermatitis Sleep Scale, BARI baricitinib 2 or 4 mg once daily, BL baseline, LSM least-squares mean, NA not assessed, NR not 
reported, NRS Numerical Rating Scale, OR odds ratio, PL placebo, POEM Patient-Oriented Eczema Measure total, pts patients, TCS topical 
corticosteroids, Δ change
*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001 vs PL
a Itch NRS only
b Responders had a clinically relevant ≥ 4-point improvement from BL in the Itch NRS (score range 0–11), the Skin Pain NRS (score range 
0–10) or the POEM score (score range 0–28). Higher scores indicate greater severity
c Assesses the frequency of night-time awakenings due to itch (score range 0–29; a ≥ 1.5-point improvement is clinically relevant
d A ≥ 3.4-point reduction in the POEM total score is considered clinically relevant
e Nominal p value (not adjusted for multiplicity)
f Assessed in pts with a BL Itch NRS of ≥ 4 (n = 131 and 123 in the BARI and PL groups in BREEZE-AD5 and n = 100, 97 and 104 in the 
BARI 4 mg, BARI 2 mg and PL groups, respectively, in BREEZE-AD7)

Treatment [mg] (no. of 
pts)

Responder rate [% of pts] (OR vs PL; 95% CI) LSM (LSM %a) Δ from BL [mean BL]

Itch NRSb Skin Pain 
NRSb

POEMb Itch NRS Skin Pain NRS ADSS Item 2c POEMd

Monotherapy
 BREEZE-AD1 [16, 24]
  BARI 4 (125) 21.5 (3.6; 1.8–7.2)*** 25.3***e 42.4***e − 36.6***e (6.5) − 1.93** (5.7) − 1.42** (3.3) − 7.8***e (21)
  BARI 2 (123) 12.0 (1.7; 0.8–3.8) 15.1 29.3***e − 31.3*e (6.4) − 1.58 (5.7) − 1.04 (2.3) − 6.3**e (21)
  PL (249) 7.2 7.6 14.2 − 12.0 (6.7) − 0.84 (6.1) − 0.84 (3.4) − 2.7 (21)

 BREEZE-AD2 [16, 24]
  BARI 4 (123) 18.7 (4.9; 2.2–10.9)*** 20.0***e 30.6***e − 47.2***e (6.6) − 2.49*** (6.0) − 1.13*** (1.9) − 7.6***e (20)
  BARI 2 (123) 15.1 (3.6; 1.6–8.3)** 19.0***e 23.8***e − 46.9***e (6.6) − 2.61*** (6.2) − 1.03** (2.1) − 7.1***e (21)
  PL (244) 4.7 5.8 9.2 − 16.6 (6.8) − 0.86 (6.2) − 0.50 (1.8) − 1.5 (21)

 BREEZE-AD5 [20]
  BARI 2 (146) 25.2***f 25.2***e NA − 39.9***e − 2.40** (6.7) − 0.99* (2.8) − 7.4**e (NR)
  PL (147) 5.7f 5.2 NA − 18.0 − 1.03 (6.5) − 0.40 (2.0) − 2.7 (NR)

Combination therapy
 BREEZE-AD7 [17]
  BARI 4 + TCS (111) 44f (3.8; 2.0–7.5)*** NA NA − 51.2***e (7.0) − 3.7***e (6.0) − 1.4***e (1.8) − 10.8***e (21.4)
  BARI 2 + TCS (109) 38f (2.9; 1.5–5.6)**e NA NA − 43.4***e (7.0) − 3.2***e (6.3) − 1.3***e (1.9) − 8.5**e (21.0)
  PL + TCS (109) 20f NA NA − 27.0 (7.4) − 2.1 (6.8) − 0.5 (1.8) − 5.6 (20.9)
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clinically relevant (minimal clinically important difference 
of 4 points [23]) mean improvement from baseline in the 
DLQI total score [16, 24]. DLQI total scores range from 
0–30; scores of 0 or 1 indicate no effect and a score of ≤ 5 
represents no to a small effect on HR-QOL [16, 24]. In a 
post hoc analysis of data from the first week of therapy in 
BREEZE-AD1 and BREEZE-AD2, baricitinib 4 mg sig-
nificantly (nominal p ≤ 0.01 vs placebo) improved itch and 
sleep disturbance as early as day 2 (i.e. one day after the 
first dose), with these improvements maintained to day 7 
[25]. Baricitinib 2 mg was associated with nominally sig-
nificant between-groups differences relative to placebo in 
the proportions of patients achieving a clinically relevant 
POEM response (Table 2) and a DLQI total score of 0 or 1 
response (nominal p ≤ 0.05) at week 16 in BREEZE-AD1 
and BREEZE-AD2 [16, 24]. In BREEZE-AD1, BREEZE-
AD2 and BREEZE-AD5, it also provided nominally signifi-
cant improvements in itch (Table 2), the POEM total score 
(Table 2) and the DLQI total score (nominal p ≤ 0.05) com-
pared with placebo at week 16 [16, 20, 24]. A clinically 
relevant Skin Pain NRS response (Table 2) and a DLQI total 
score of ≤ 5 response (nominal p ≤ 0.001) was achieved in 
significantly more baricitinib 2 mg than placebo recipients at 
week 16 in BREEZE-AD2, but not BREEZE-AD1 [16, 24]. 
Baricitinib 2 mg significantly (nominal p ≤ 0.05 vs placebo) 
improved itch from baseline as early as day 2 in BREEZE-
AD1 and BREEZE-AD2 and sleep disturbance from base-
line as early as day 4 in BREEZE-AD2, with these improve-
ments maintained to day 7, according to a post hoc analysis 
of data from the first week of therapy in these studies [25].

4.1.2 � Combination Therapy

Combination therapy with baricitinib plus TCS for 16 weeks 
improved the signs and symptoms of AD to a greater extent 
than TCS in adults with moderate to severe disease partici-
pating in BREEZE-AD7 [17].

At week 16, baricitinib 4 mg plus TCS was significantly 
more effective than placebo plus TCS as regards the propor-
tions of patients achieving vIGA-AD (primary endpoint) and 
EASI75 responses, and was associated with a significant 
reduction from baseline in the EASI score (Table 1). How-
ever, the SCORAD75 and EASI90 responses were nominally 
significant (Table 1). The primary endpoint was not met for 
baricitinib 2 mg plus TCS; nominal significance was shown 
for two key secondary disease severity endpoints (Table 1).

In terms of patient-reported key secondary endpoints, 
baricitinib 4 mg plus TCS was associated with a significant 
and clinically relevant Itch NRS response at week 16 com-
pared with placebo plus TCS (Table 2). Significant between-
group differences favouring baricitinib 4 mg plus TCS in 
this endpoint were seen at week 2 (33% vs 15%; nominal 
p = 0.001) and week 4 (52% vs 11%; p < 0.001), but not 

at earlier timepoints [17]. Baricitinib 4 mg plus TCS was 
also associated with significant improvements in skin pain 
at week 16 (Table 2), and in sleep disturbance at week 1 
(− 0.9 vs − 0.5; nominal p = 0.002) and week 16 (Table 2). 
Compared with placebo plus TCS, baricitinib 2 mg plus TCS 
was associated with significant between-group differences 
in the proportion of patients achieving a clinically relevant 
Itch NRS response at week 4 (34.0% vs 10.6%; nominal 
p < 0.001) and week 16 (Table 2), but not at earlier time-
points, and in improvements in skin pain and sleep distur-
bance at week 16 (Table 2), but not improvements in sleep 
disturbance at week 1 [17].

With regard to other patient-reported outcomes, signifi-
cantly (nominal p ≤ 0.01) more baricitinib 4 mg plus TCS 
than placebo plus TCS recipients achieved a clinically rel-
evant ≥ 4-point improvement from baseline in the DLQI 
total score, a DLQI total score of 0 or 1 and a DLQI total 
score of ≤ 5 at week 16 [26]. Significant (nominal p ≤ 0.01 
vs placebo plus TCS) between-group differences in these 
endpoints were seen at week 2 and all subsequent timepoints 
thereafter [26]. Baricitinib 4 mg plus TCS also provided 
a nominally significant improvement from baseline in itch 
(Table 2), and nominally significant changes from baseline 
in the POEM total score (Table 2) and the DLQI total score 
(nominal p < 0.001) compared with placebo plus TCS at 
week 16 [17]. In a post hoc analysis of data from the first 
week of therapy in BREEZE-AD7, baricitinib 4 mg plus 
TCS was associated with statistically significant (nomi-
nal p ≤ 0.05 vs placebo) improvements in itch and sleep 
disturbance as early as day 2, with these improvements 
maintained through to day 7 [25]. Significantly (nominal 
p ≤ 0.05) more baricitinib 2 mg plus TCS than placebo plus 
TCS recipients achieved DLQI total score of 0 or 1 and 
DLQI total score of ≤ 5 responses, but not a clinically rel-
evant ≥ 4-point improvement from baseline in the DLQI 
total score response, at week 16 [26]. Significant (nominal 
p ≤ 0.05 vs placebo plus TCS) differences were seen from 
week 2 for the DLQI total score of ≤ 5 response and from 
week 4 for the DLQI total score of 0 or 1 response [26]. 
Baricitinib 2 mg plus TCS was also associated with a nomi-
nally significant improvement in itch (Table 2) and nomi-
nally significant changes from baseline in the POEM total 
score (Table 2) and the DLQI total score (nominal p < 0.001 
vs placebo plus TCS) at week 16 [17]. Baricitinib 2 mg plus 
TCS significantly (nominal p ≤ 0.05 vs placebo plus TCS) 
improved itch as early as day 4 and sleep disturbance at day 
6, with these improvements maintained to day 7, according 
to a post hoc analysis of data from the first week of therapy 
in BREEZE-AD7 [25].

During BREEZE-AD7, 6 of 111 baricitinib 4 mg plus 
TCS recipients, 5 of 109 baricitinib 2 mg plus TCS recipi-
ents and 10 of 109 placebo plus TCS recipients required 
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rescue therapy with high or ultra-high potency TCS, or sys-
temic therapies [17].

Results from BREEZE-AD7 are supported by preliminary 
data from BREEZE-AD4 in adults with moderate to severe 
AD who have failed, or who have an intolerance or contrain-
dication to ciclosporin [19]. At week 16, significantly more 
baricitinib 4 mg plus TCS (n = 92) than placebo plus TCS 
(n = 93) recipients achieved an EASI75 response (32% vs 
17%; p = 0.031) [primary endpoint], with the mean percent-
age change from baseline in the EASI score significantly 
greater with baricitinib 4 mg than placebo (− 63.3 vs − 42.7; 
p < 0.001) [19]. Of the remaining disease severity endpoints 
(EASI90, vIGA-AD and SCORAD75 responses), only the 
vIGA-AD response demonstrated a significant between-
group difference (22% vs 10%; nominal p = 0.03). The pri-
mary endpoint was not met for baricitinib 2 mg plus TCS 
(n = 185) versus placebo plus TCS (28% vs 17%); signifi-
cance was demonstrated for two of the four key secondary 
disease severity endpoints [mean percentage change from 
baseline in the EASI score: − 56.1 vs − 42.7, nominal p 
= 0.006; SCORAD75 response: 8% vs 1%, nominal p = 
0.037] [19].

In terms of patient-reported key secondary endpoints, a 
clinically relevant Itch NRS response (assessed in patients 
with a baseline Itch NRS score of ≥ 4: n = 76 and 85, 
respectively) was significantly (p ≤ 0.002) higher with baric-
itinib 4 mg plus TCS than placebo plus TCS at week 2 (22% 
vs 5%), week 4 (41% vs 8%) and week 16 (38% vs 8%), but 
not week 1 (8% vs 1%) [19]. Significant (p < 0.001 vs pla-
cebo) between-group differences were also seen in the mean 
change from baseline in the Skin Pain NRS (− 3.0 vs − 1.6) 
at week 16 and in Item 2 of the ADSS at week 16 (− 1.4 
vs − 0.6), but not week 1 (− 0.8 vs − 0.5). Baricitinib 
2 mg plus TCS was associated with significant (nominal 
p < 0.05 vs placebo plus TCS) differences in the proportion 
of patients with a baseline Itch NRS score of ≥ 4 (n = 166 
and 85, respectively) who achieved an Itch NRS response at 
week 2 (14% vs 5%), week 4 (24% vs 8%) and week 16 (23% 
vs 8%), but not week 1 (4% vs 1%), and improvements in the 
Skin Pain NRS (− 2.4 vs − 1.6) at week 16 [19].

With regard to other patient-reported outcomes, signifi-
cant (nominal p ≤ 0.01 vs placebo plus TCS) differences 
were seen at week 16 in the proportions of patients achiev-
ing a DLQI total score of 0 or 1 response and a ≥ 4-point 
improvement from baseline in the POEM total score 
response and the mean changes from baseline in the POEM 
total score and the DLQI total score in the baricitinib 4 mg 
plus TCS group, and in the proportion of patients achieving 
a ≥ 4-point improvement from baseline in the POEM total 
score response and the mean change from baseline in the 
POEM total score in the baricitinib 2 mg plus TCS group 
[19].

4.2 � Longer‑Term Efficacy

Patients enrolled in BREEZE-AD3 were classified accord-
ing to their treatment response in the originating study 
(BREEZE-AD1 and BREEZE-AD2): responders (those 
who achieved a validated vIGA-AD score of 0 or 1 and 
had not received rescue therapy); partial responders (those 
who achieved a vIGA-AD score of 2 and had not received 
rescue therapy); and non-responders (those who achieved 
a vIGA-AD score of 3 or 4 or had received rescue ther-
apy) [18]. Responders and partial responders remained on 
their original treatment (and dose) during BREEZE-AD3, 
although those receiving baricitinib 1 mg or placebo could 
be re-randomized to receive baricitinib 2 or 4 mg (as res-
cue therapy) if they experienced disease worsening (defined 
as a vIGA-AD score of 3 or 4). Non-responders who had 
received baricitinib 1 or 2 mg, or placebo in the originat-
ing study were re-randomized to receive baricitinib 2 or 
4 mg, while those who had received baricitinib 4 mg in the 
originating study continued to receive baricitinib 4 mg. Data 
from re-randomized patients were not reported. Thus, of the 
1081 patients enrolled in BREEZE-AD3, 221 patients were 
classified as responders or partial responders (thus remain-
ing on their original treatment and dose), with 124 receiving 
baricitinib 2 or 4 mg, and 860 patients were classified as 
non-responders, with 156 having received baricitinib 4 mg 
in the originating study and continuing to receive this treat-
ment and dose. Low and moderate potency TCS use could be 
(re-)initiated at any time during BREEZE-AD3 and could be 
provided as part of rescue or re-treatment any time a patient 
achieved a vIGA-AD score of ≥ 3 [18].

The improvements in measures of disease severity, pru-
ritus, skin pain and sleep disturbance seen at week 16 of 
BREEZE-AD1 and BREEZE-AD2 were generally sustained 
over the longer term (≤ 68 weeks of treatment) in BREEZE-
AD3 [18].

In the responder or partial responder population receiving 
baricitinib 4 mg (n = 70) in BREEZE-AD3, the proportion 
of patients achieving a vIGA-AD score of 0 or 1 (primary 
endpoint) was 45.7% at week 0 (at which time patients had 
received 16 weeks of continuous therapy) and 47.1% at week 
52 (at which time patients had received 68 weeks of continu-
ous therapy), and the proportion of patients achieving an 
EASI75 response was 70.0% at week 0 and 55.7% at week 
52 [18]. The mean change from baseline of the originating 
study in the EASI score was − 22.9 points at week 0 and 
− 20.0 points at week 52 of BREEZE-AD3. In the responder 
or partial responder population receiving baricitinib 2 mg 
(n = 54), 46.3% and 59.3% of patients had achieved a vIGA-
AD score of 0 or 1 (primary endpoint) and 74.1% and 81.5% 
of patients had achieved an EASI75 response at weeks 0 
and 52, respectively. The mean change from baseline of the 
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originating study in the EASI score was − 20.4 points at 
week 0 and − 21.7 points at week 52 of BREEZE-AD3 [18].

With regard to patient-reported outcomes in the responder 
or partial responder population receiving baricitinib 4 mg 
at weeks 0 and 16, respectively, of BREEZE-AD3, 52.5% 
and 45.9% of patients had achieved a clinically relevant Itch 
NRS response, 61.8% and 54.5% had achieved a clinically 
relevant Skin Pain NRS response and 75.0% and 71.4% had 
achieved a ≥ 1.5-point improvement in sleep disturbance 
[18]. The benefits of baricitinib 4 mg on the POEM and 
DLQI total scores in the originating study were generally 
sustained at week 52 of BREEZE-AD3. At weeks 0 and 16, 
respectively, in the responder or partial responder popula-
tion receiving baricitinib 2 mg, 44.2% and 39.5% of patients 
had achieved a clinically relevant Itch NRS response, 47.5% 
and 45.0% had achieved a clinically relevant Skin Pain NRS 
response and 73.7% and 73.7% had achieved a ≥ 1.5-point 
improvement in sleep disturbance. The benefits of baricitinib 
2 mg on the POEM and DLQI total scores in the originating 
study were generally sustained at week 52 of BREEZE-AD3 
[18].

In the responder or partial responder population of 
BREEZE-AD3, low and moderate potency TCS use was 
reported in 53% of baricitinib 4 mg and 41% of baricitinib 
2 mg recipients [18].

Preliminary data from BREEZE-AD4 (n = 463) [27] and 
an integrated analysis (n = 146) of BREEZE-AD5 and 
BREEZE-AD6 [21] support the findings of BREEZE-
AD3, with baricitinib 4 mg plus TCS [27] and baricitinib 
2 mg plus TCS [21] associated with sustained disease 
control over the longer term (≤ 52 weeks of continu-
ous treatment) in adults with moderate to severe AD. At 
week 52 of BREEZE-AD4, the proportions of patients 
achieving an EASI75 response were 37.0%, 30.3% and 
26.9% in the baricitinib 4 mg, baricitinib 2 mg and pla-
cebo groups respectively; 33.8%, 22.9% and 18.8% of 
patients achieved an Itch NRS response (p < 0.05  for 
baricitinib 4 mg vs placebo) [27]. According to the inte-
grated analysis, after 16, 32 and 52 weeks of continuous 
therapy, respectively, the mean percentage change from 
baseline in the EASI score was − 50.1%, − 59.1% and 
− 56.8% (mean baseline EASI score of 26.6), the pro-
portion of patients achieving an EASI75 response was 
39.6%, 51.4% and 48.6%, and the proportion of patients 
achieving a vIGA-AD score of 0 or 1 was 27.1%, 38.2% 
and 31.3%. In the mean SCORAD itch and sleeplessness 
scores, respectively, improvements from baseline (7.7 and 
6.5 points) were seen after 16 weeks’ continuous therapy 
(4.8  and 3.9 points) and were maintained at week 32 
(3.8 and 3.4 points) and week 52 (4.3 and 3.7 points). 
A small or no effect on HR-QOL by AD was seen with 
baricitinib 2 mg plus TCS, with 38.6%, 48.8% and 44.9% 
of 129 patients with a baseline DLQI total score of > 5 

having DLQI total scores of ≤ 5 at weeks 16, 32, and 52, 
respectively [21].

5 � Safety and Tolerability of Baricitinib

The safety profile of baricitinib in adults with moderate to 
severe AD is consistent with that seen in the moderate to 
severe RA population, according to an integrated analysis 
[28] of eight studies (the phase II study [15] and the seven 
phase III BREEZE-AD studies [16–21]): no new safety 
signals were reported [23]. No clear clinically relevant 
differences were seen when baricitinib was administered 
alone or in combination with TCS, and there were no 
obvious differences between the 2 and 4 mg once daily 
dosages [23].

The integrated analysis  included data from 
2531  patients (mean age of 36.4  years) treated with 
≥ 1 dose of baricitinib (1, 2 or 4 mg, once daily), rep-
resenting 2247  patient–years of exposure (PYE) [all 
baricitinib AD dataset]; 42% of patients in this dataset 
had ≥ 1 year of exposure to baricitinib [28]. Two further 
datasets analyzed the safety profile of baricitinib 2 or 
4 mg: during the 16-week placebo-controlled periods of 
the phase II study and BREEZE-AD1, BREEZE-AD2, 
BREEZE-AD4 and BREEZE-AD7 (placebo-controlled 
dataset; ≤ 211.8 PYE); and utilizing data from the pla-
cebo-controlled dataset and BREEZE-AD3 (extended 
dataset; ≤ 459.3 PYE). In the extended dataset, 30% and 
43% of patients who had received baricitinib 2 mg or 
4 mg had ≥ 1 year of exposure. Percentage values are 
study-size adjusted in the placebo-controlled dataset; 
incidence rates (IRs) are study-size adjusted in the pla-
cebo-controlled and extended datasets [28]. Subsequent 
discussion focuses on the 2 and 4 mg doses.

In the placebo-controlled dataset, treatment-emergent 
AEs (TEAEs) [most were mild or moderate in severity] 
were reported in 51.0% of 489 patients receiving barici-
tinib 4 mg, 49.3% of 576 patients receiving baricitinib 
2 mg and 43.2% of 743 patients receiving placebo [28]. 
The most frequently reported individual TEAEs in the 
baricitinib 4 mg, baricitinib 2 mg and placebo groups, 
respectively, were nasopharyngitis (11.3%, 9.5% and 
9.5% of patients), headache [6.3%, 5.9% and 3.3%; most 
were mild in severity and of short (median < 1 day) dura-
tion], elevations in blood creatine phosphokinase (CPK) 
levels (2.9%, 1.1% and 0.8%) and diarrhoea (2.7%, 1.3% 
and 1.8%). Generally, the elevations in CPK levels were 
transient, asymptomatic and not associated with mus-
cle-related symptoms; there were no cases of rhabdo-
myolysis. Therapy with baricitinib was associated with 
small, reversible and dose-dependent increases in serum 
creatinine levels; however, there was no evidence of an 
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increased risk of serious renal AEs. While increases in 
high and low-density lipoprotein cholesterol levels were 
seen, the low occurrence of MACE and other cardiovas-
cular risks (Sect. 5.1) do not suggest an increase in the 
risk of these AEs. Changes in haemoglobin levels and in 
lymphocyte, neutrophil and platelet counts were minimal 
[28].

Serious AEs (SAEs; most were AD) occurred in 2.3% 
of baricitinib 4 mg recipients, 1.4% of baricitinib 2 mg 
recipients and 2.3% of placebo recipients (placebo-con-
trolled dataset) [28]. In the respective groups, treatment 
interruptions due to an AE (most commonly an infec-
tion) occurred in 4.6%, 3.4% and 1.6% of patients, with 
few patients discontinuing therapy due to an AE (2.1%, 
1.5% and 1.4% of patients). There were no deaths in the 
placebo-controlled dataset [28].

In the extended versus placebo-controlled data-
sets, similar or lower IRs were displayed by both doses 
of baricitinib for TEAEs [4  mg: 248.3  vs 300.1  per 
100  patients-years at risk (PYR); 2  mg: 237.3  vs 
281.4 PYR], treatment interruptions due to an AE (4 mg: 
12.7 vs 15.8 PYR; 2 mg: 10.4 vs 11.6 PYR) and treatment 
discontinuations due to an AE (4 mg: 5.5 vs 6.5 PYR; 
2 mg: 3.6 vs 4.7 PYR) [28]. However, SAE IRs were 
higher for baricitinib 4 mg (9.1 vs 7.7 PYR) but lower for 
baricitinib 2 mg (3.5 vs 4.4 PYR) in the extended data-
set versus the placebo-controlled dataset. No deaths were 
reported in the extended dataset. One patient in the all 
baricitinib AD dataset died due to gastrointestinal bleed-
ing. The patient had received > 12 months’ baricitinib 
therapy (initially 1 mg in an originating study, then 4 mg 
in an extension study, which was adjusted to 2 mg owing 
to a reduced glomerular filtration rate) [28].

5.1 � Adverse Events of Special Interest

In general, the pattern of AEs of special interest (AESIs) 
with baricitinib therapy was similar between the AD and 
RA populations [23].

Owing to a defective skin barrier, and immunologi-
cal dysregulation (Sect.  1), patients with AD have an 
increased risk of bacterial and viral infections (both cuta-
neous and non-cutaneous) [28]. Moreover, via its inhibi-
tory effect on the JAK–STAT pathway (Sect. 2), barici-
tinib is surmised to increase the risk of infection [23]. In 
the placebo-controlled dataset, treatment-emergent infec-
tions (most were mild or moderate in severity) occurred in 
31.5% of baricitinib 4 mg recipients, 29.8% of baricitinib 
2 mg recipients and 24.2% of placebo recipients [28]. 
Baricitinib 4 mg and 2 mg were both associated with a 
low incidence of serious infections (0.6% and 0.4% vs 
0.6% with placebo) and opportunistic infections (exclud-
ing tuberculosis) [0% and 0.1% vs 0.1%]. There was also 

a low incidence of eczema herpeticum (based on a cluster 
containing the preferred terms eczema herpeticum and 
Kaposi’s varicelliform eruption) [0.2–1.4% across barici-
tinib 4 mg or 2 mg and placebo recipients] and herpes 
zoster (0–0.8%). Herpes simplex (based on a cluster of 
preferred terms) was reported in 6.1% of baricitinib 4 mg 
recipients, 3.6% of baricitinib 2 mg recipients and 2.7% of 
placebo recipients and skin infections requiring antibacte-
rial therapy in 3.4%, 4.8% and 4.4% of patients, respec-
tively. There were no cases of tuberculosis reported [28].

Severe, and predominately active AD is independently 
associated with an increased risk of cardiovascular events, 
and thromboembolic events are a recognized AE of JAK 
inhibitors [28]. In the placebo-controlled dataset, there 
were no reports of positively adjudicated MACE or other 
cardiovascular events; however, one baricitinib 4  mg 
recipient experienced a VTE [pulmonary embolism (PE)]. 
No malignancies were reported with either baricitinib 
dose, but two malignancies other than non-melanoma 
skin cancer (NMSC) [IR 0.66] and one NMSC (IR 0.68) 
occurred with placebo. The incidence of conjunctival 
disorders (1.2% for baricitinib 4 mg, 1.6% for baricitinib 
2 mg and 2.1% with placebo) was low in the placebo-
controlled dataset, and no gastrointestinal perforations 
were reported [28].

In the extended versus placebo-controlled datasets, 
similar or lower IRs were displayed by both doses of 
baricitinib for treatment-emergent infections (4  mg: 
117.4 vs 134.5 PYR; 2 mg: 115.4 vs 128.0 PYR), the 
herpes simplex cluster (4 mg: 14.5 vs 21.3 PYR; 2 mg: 
9.6 vs 12.4 PYR) and skin infections requiring anti-
bacterial therapy [4 mg: 4.3 vs 11.4 PYR; 2 mg: 7.5 vs 
16.7 PYR], but not for serious infections (4 mg: 3.0 vs 
1.9 PYR; 2 mg: 1.5 vs 1.0 PYR), opportunistic infec-
tions (4 mg: 0.3 vs 0 PYR; 2 mg: 0.2 vs 0.3 PYR) or 
herpes zoster (4 mg: 1.8 vs 0 PYR; 2 mg: 3.8 vs 2.7 PYR) 
[28]. The eczema herpeticum cluster IRs were lower for 
baricitinib 4 mg (2.6 vs 4.5 PYR) but higher for barici-
tinib 2 mg (1.1 vs 0.7 PYR] in the extended versus pla-
cebo-controlled datasets. No cases of tuberculosis were 
reported in the extended and all baricitinib AD datasets. 
One positively adjudicated MACE, a myocardial infarc-
tion in a patient with multiple cardiovascular risk factors, 
was reported in the baricitinib 2 mg group in the extended 
dataset (IR 0.17). One additional MACE, a haemorrhagic 
stroke (in a patient who had received placebo in an origi-
nating study and who was then switched to baricitinib 2 
mg in an extension study) was reported in the all barici-
tinib AD dataset (IR 0.09). Two VTEs (both PE) were 
reported in the baricitinib 4 mg group in the extended 
and all baricitinib AD datasets (IRs 0.40 and 0.09). No 
malignancies were reported with either baricitinib dose 
in the extended dataset. In the all baricitinib AD dataset, 
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there were five malignancies other than NMSC (one in 
the baricitinib 4 mg group and four in the baricitinib 2 mg 
group) [IR 0.22] and six NMSCs (three in the baricitinib 
4 mg group and three in the baricitinib 2 mg group) [IR 
0.26]. The conjunctival disorders IRs were higher for 
baricitinib 4 mg (4.6 vs 3.7 PYR) but lower for baricitinib 
2 mg (4.9 vs 5.6 PYR) in the extended versus placebo-
controlled datasets. No gastrointestinal perforations were 
reported in the extended and all baricitinib AD datasets 
[28].

6 � Dosage and Administration of Baricitinib

Baricitinib is approved for the treatment of moderate to 
severe AD in adults who are candidates for systemic ther-
apy in numerous countries worldwide, including those of 
the EU [7]. The recommended dosage of baricitinib is 4 mg 
once daily (with or without food). A 2 mg dose is consid-
ered appropriate for patients aged ≥ 75 years, those taking 
strong OAT3 inhibitors (e.g. probenecid) and those with a 
CLCR of 30–60 mL/min; it may be appropriate for those with 
a history of chronic or recurrent infections and should be 
considered for those who have achieved sustained control of 
disease activity with 4 mg and are eligible for dose tapering. 
Baricitinib can be administered alone or in combination with 
TCS (or TCIs for sensitive areas). Treatment discontinuation 
should be considered if no evidence of therapeutic benefit is 
seen following 8 weeks’ therapy [7].

The use of baricitinib is contraindicated during pregnancy 
(as the JAK/STAT pathway is involved in cell adhesion and 
polarity, which can affect early embryonic development), 
with effective contraception required by women of child-
bearing potential during and for ≥ 1 week following treat-
ment [7]. Baricitinib should not be used in patients who are 
breast-feeding [7]. Local prescribing information should be 
consulted for detailed information regarding contraindica-
tions, warnings and precautions, potential drug interactions 
(e.g. with immunosuppressive medicinal products), and use 
in other special patient populations.

7 � Place of Baricitinib in the Management 
of Moderate to Severe Atopic Dermatitis

Historically, the treatment options for adults with moderate 
to severe AD who require systemic therapy were limited to 
ciclosporin (approved only for intermittent use in patients 
with severe disease [23]) and various agents that were used 
off-label [5]. A better understanding of the multifactorial 
pathogenesis of AD has driven the development of targeted 
therapies [3], with the monoclonal antibody dupilumab 
(which inhibits IL-4 and IL-13) being the first biologic 

approved in the EU for adults with moderate to severe AD 
[29]. EU approval of other agents has followed, including the 
small molecule JAK inhibitors baricitinib (JAK1 and JAK2 
inhibitor) [7], abrocitinib (JAK1 inhibitor) [30] and upadaci-
tinib (JAK1 and JAK1/3 inhibitor) [31], and the monoclonal 
antibody tralokinumab (which inhibits IL-13) [32]. Owing 
to the timing of approval, only dupilumab has been incorpo-
rated into consensus-based European guidelines for the treat-
ment of AD [5]. In the UK, the National Institute for Health 
and Care Excellence (NICE) recommends both dupilumab 
[33] and baricitinib [34] as options for adults with mod-
erate to severe AD who have not responded to treatment 
with ≥ 1 systemic therapy. Dupilumab and tralokinumab are 
both administered subcutaneously once every other week 
[29, 32], while baricitinib, abrocitinib and upadacitinib are 
administered orally once daily [7, 30, 31]. While the specific 
cytokine targeting of monoclonal antibodies may give rise to 
a better safety profile than the broader mechanisms of action 
of JAK inhibitors, such targeting may render them less effec-
tive in some endotypes [35]. Baricitinib also inhibits JAK2 
(Sect. 2), which modulates IL-5 [3]. IL-5 inhibition by baric-
itinib impedes eosinophil activation and its migration to the 
skin, both of which worsen AD [35]. While JAK2 inhibition 
has the potential to impair erythrocyte, leukocyte or platelet 
production, with myelosuppression seen to varying degrees 
with other JAK inhibitors (e.g. ruxolitinib and tofacitinib) 
[23], clinical findings do not appear to suggest that this will 
be a safety issue (Sect. 5).

Head-to-head comparisons of baricitinib with other bio-
logic AD therapies are currently lacking. An indirect com-
parison of baricitinib plus TCS and dupilumab plus TCS 
used in the UK NICE guidance suggests that baricitinib 
could be less effective than dupilumab, although it should 
be noted that clinical experts agreed that the between-study 
differences in the washout period and censoring rules likely 
favoured dupilumab [34]. Preliminary data from another 
analysis that indirectly compared baricitinib and dupilumab, 
as monotherapies or in combination with TCS, suggested no 
statistically significant between-group differences in various 
measures of disease severity and pruritus at 16 weeks [36]. 
Given the limitations of indirect comparisons, the findings 
should be interpreted with caution. Robust head-to-head 
comparisons would be beneficial.

In adults with moderate to severe AD, 16 weeks’ therapy 
with baricitinib 4 mg, alone or in combination with TCS, 
provided early and sustained significant and clinically rele-
vant improvements in multiple measures of disease severity, 
pruritus, skin pain, sleep disturbance and HR-QOL com-
pared with placebo (Sect. 4.1). Generally similar results 
were seen with baricitinib 2 mg. Disease severity, pruritus, 
skin pain and sleep disturbance benefits with both doses of 
baricitinib were generally sustained over the longer term 
(≤ 68 weeks of treatment) (Sect. 4.2). As benefits with the 
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4 mg dose are well maintained with the 2 mg dose, lowering 
the dose from 4 to 2 mg is an option if a desirable target level 
of AD is reached [23] (Sect. 6). Indeed, preliminary data 
from a substudy of BREEZE-AD3 suggest that clinically 
relevant efficacy (as assessed by a vIGA-AD score of 0 or 
1) with baricitinib was generally maintained over 16 weeks 
following down titration [37]. Further data from the longer-
term studies and the down titration substudy are awaited 
with interest. Real-world data would also be useful.

Baricitinib has a safety profile in adults with moderate 
to severe AD consistent with that seen in the moderate to 
severe RA population (Sect. 5). There were no clinically 
relevant differences seen when baricitinib was administered 
alone or in combination with TCS, and no obvious differ-
ences between the 2 and 4 mg doses. The AESI pattern in 
the AD population was generally similar to that seen in the 
RA population. While infections occurred more frequently 
in baricitinib versus placebo recipients, the incidence of 
serious infections and opportunistic infections were low 
(Sect. 5). In patients with a history of chronic or recurrent 
infections, selecting the 2 mg over the 4 mg dose may be 
more appropriate (Sect. 6). While the incidence of malig-
nancies, MACE and other cardiovascular events, and VTEs 
was low (Sect. 5), most of the studies discussed in Sect. 5 
excluded patients who had recently experienced a VTE or 
MACE, or who had a history of VTE (see Sect. 4 for exclu-
sion criteria), and the enrolled AD patient population only 
had a mean age of 36.4 years. Longer-term evaluations are 
still ongoing, with their data awaited with interest. In addi-
tion, MACE, VTEs, rhabdomyolysis and lipid AEs are to be 
closely followed in the post authorisation setting [23]. It is 
worth noting that while baricitinib-associated IFN suppres-
sion (Sect. 2) could be considered an impediment to treat-
ing a viral infection (e.g. COVID-19), with IFNs preventing 
virus replication during the early stage of an infection, such 
an action may alleviate the hyper-inflammation (result-
ing from excessive cytokine production) seen with severe 
COVID-19, and therefore improve clinical outcomes [38].

In the UK NICE guidance, baricitinib was reported to 
be cost effective (e.g. a 50% improvement from baseline in 
the EASI score plus a ≥ 4-point improvement in the DLQI 
total score) compared with dupilumab, and likely to be cost 
effective compared with best supportive care [34]. Moreo-
ver, incremental analyses supported the cost effectiveness 
of baricitinib versus dupilumab when baricitinib was used 
before or after dupilumab [34].

Although further longer-term efficacy and tolerability 
data would be beneficial, current evidence indicates that 
baricitinib, alone or in combination with TCS, provides an 
effective oral alternative to subcutaneous biologics for the 
treatment of moderate to severe AD in adults who are can-
didates for systemic therapy.

Data Selection Baricitinib: 190 records identified 

Duplicates removed 47

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

53

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

52

Cited efficacy/tolerability articles 11

Cited articles not efficacy/tolerability 27

Search Strategy: EMBASE, MEDLINE and PubMed from 1946 
to present. Clinical trial registries/databases and websites were 
also searched for relevant data. Key words were baricitinib, Olu-
miant, atopic dermatitis, eczema. Records were limited to those in 
English language. Searches last updated 14 March 2022
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