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Abstract

Ruxolitinib cream 1.5% (OPZELURA™) is a topical formulation of ruxolitinib, a potent, selective inhibitor of Janus kinase
(JAK)1 and JAK?2. The targeting of these kinases is associated with therapeutic benefits in patients with atopic dermatitis
(AD). In two identically designed, multinational, phase III studies in patients aged > 12 years with mild to moderate AD,
ruxolitinib cream 1.5% improved measures of disease severity, pruritus and sleep disturbance relative to vehicle cream when
applied twice daily for 8 weeks. Disease severity was controlled for the next 44 weeks when applied as needed to active
lesions. Ruxolitinib cream 1.5% was well tolerated in this patient population; its safety profile was similar to that of vehicle
cream over the short term, with the types of treatment-emergent adverse events typical of those seen in the vehicle-controlled
period over the longer term. Moreover, application site treatment-emergent adverse events indicative of skin tolerability issues
(e.g. stinging/burning sensation) were infrequent and no safety findings suggestive of systemic JAK inhibition were identi-
fied. Although further longer-term data would be of use, ruxolitinib cream 1.5% provides an alternative to established topical
agents (e.g. corticosteroids and calcineurin inhibitors) for the treatment of mild to moderate AD in adults and adolescents.

Plain Language Summary

Atopic dermatitis (AD; also known as atopic eczema) is a chronic, relapsing, inflammatory skin disease that most commonly
occurs in children but may also affect adults. Ruxolitinib cream 1.5% (OPZELURAT™) is a topical therapy that inhibits Janus
kinase (JAK)1 and JAK2, which are enzymes that can modify the inflammatory pathways involved in AD. It is approved in
the USA for short-term and non-continuous longer-term treatment of mild to moderate AD in non-immunocompromised
patients aged > 12 years whose disease is not adequately controlled with topical prescription therapies or when those therapies
are not advisable. Patients experienced clearer skin and a reduction in itch and disturbed sleep when treated with ruxolitinib
cream 1.5% twice daily compared with a non-medicated cream for 8 weeks. Moreover, clearer skin was maintained for a
further 44 weeks when using the treatment as needed. The safety profile of ruxolitinib cream 1.5% was similar to that of the
non-medicated cream, and stinging/burning sensations following application were infrequent. Thus, ruxolitinib cream 1.5%
offers an alternative to established topical agents (e.g. corticosteroids and calcineurin inhibitors) for the treatment of adults
and adolescents with mild to moderate AD.

Digital Features for this Adis Drug Evaluation can be found at 1 Introduction
https://doi.org/10.6084/m9.figshare.20280291.

Atopic dermatitis (AD; also known as atopic eczema) is a
chronic, relapsing, inflammatory skin disorder that occurs
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Ruxolitinib Cream 1.5%: clinical considerations in

mild to moderate AD

First topical JAK inhibitor approved in the USA

Provides early and sustained improvements in disease
severity, pruritus and sleep disturbance measures when
applied twice daily over the short term

Controls disease severity measures when applied as
needed to active lesions over the longer term

Safety profile similar to that of vehicle cream; no safety
findings suggestive of systemic JAK inhibition

of transcription (STAT) signalling pathway is involved
in the signalling of various cytokines implicated in AD,
including Th2 cytokines IL-4, IL-13 and IL-31 (a potent
pruritogenic cytokine) and the Th22 cytokine IL-22 [3].
The JAK family includes JAK1, JAK2, JAK3 and tyrosine
kinase 2 (TYK?2), with each member selectively binding
to different receptor chains [4]. Targeting these kinases
has been associated with therapeutic benefits in patients
with AD [5].

The therapeutic management of AD encompasses both
non-pharmacological (e.g. moisturizers) and pharmacologi-
cal (e.g. anti-inflammatory agents) interventions, with topi-
cal agents (e.g. corticosteroids, calcineurin inhibitors and
phosphodiesterase 4 inhibitors) the cornerstone of treatment
in most patients [1, 6, 7]. There are, however, limitations
of use with any agent. For instance, topical corticosteroids
can be absorbed to such a degree that they result in sys-
temic adverse events (AEs), with such AEs more likely with
higher potency agents and prolonged continuous use, espe-
cially in patients receiving corticosteroids via another route
of administration (e.g. oral and inhaled) [6]. Their use is
also limited in sensitive skin areas [7], and has been associ-
ated with patients’ concerns over AEs, potentially resulting
in poor adherence [8]. Compared with topical corticoster-
oids, topical calcineurin inhibitors are associated with a
higher frequency of local reactions (e.g. burning, stinging)
upon application [6]. While these tend to lessen over several
applications, they may result in patient non-adherence if the
patient is not made aware of them [6]. Thus, there remains
a need for other topical therapeutic options.

Ruxolitinib cream 1.5% (OPZELURAT™) is the first
topical JAK inhibitor approved in the USA. This article
discusses pharmacological, therapeutic efficacy and tol-
erability data relevant to its use in adults and adolescents
with mild to moderate AD.
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2 Pharmacodynamic Properties
of Ruxolitinib Cream 1.5%

Ruxolitinib is a potent and selective JAK1 and JAK?2 inhibi-
tor [9, 10]. In vitro, it displayed nanomolar potency against
JAK1 and JAK?2 [mean half-maximal inhibitory concentra-
tion (ICs,) 3.3 and 2.8 nmol/L], less activity against JAK3
and TYK?2 (mean ICy; 428 and 19 nmol/L) and no activity
against (unrelated) Chk2 and c-MET (mean ICs, > 1000 and
> 10,000 nmol/L [11].

Topical ruxolitinib reduced inflammation in preclinical
models. In a murine delayed-type hypersensitivity model, it
suppressed STAT3 phosphorylation, disorganized keratino-
cyte hyperplasia, lymphocyte infiltration and oedema, and
inhibited IL-23- or thymic stromal lymphopoietin (TSLP)-
induced ear swelling [10]. Ruxolitinib cream 1.5% twice
daily downregulated Th2-driven inflammation, resulting in
reduced skin thickening and itch, in multiple murine models
of dermatitis [12], and, along with resolving skin dermatitis,
was associated with a restoration of sleep to baseline levels
without sedation in a murine model of acute TSLP-induced
dermatitis. An ex vivo human skin dermatitis model cor-
roborated the findings of the multiple murine dermatitis
models [12].

In a topical toxicology study in Géttingen minipigs (a
preferred species in such studies owing to the similarity of
swine to human skin), ruxolitinib cream 0.5%, 1.0% or 1.5%
once daily [application rate of 4 mg/cm? to 10% body surface
area (BSA)] for 28 days was not associated with alterations
in clinical or dermal signs, body weight, food consumption,
clinical pathology or histopathology [10].

In biomarker analyses of data from an 8-week, rand-
omized, double-blind, dose-ranging, multinational, phase II
study in adults with mild to moderate AD, ruxolitinib was
associated with reductions in disease-related inflammatory
markers [13, 14]. Of 1012 inflammatory marker proteins
evaluated in 19, 16, 13 and 17 patients receiving triamci-
nolone cream 0.1% twice daily (administered for 4 weeks
followed by vehicle for 4 weeks), ruxolitinib cream 1.5%
twice daily for 8 weeks, ruxolitinib cream 1.5% once daily
for 8 weeks or vehicle for 8 weeks, respectively, 183, 26, 50
and 17 were modulated, with 175, 15, 50 and 17 downregu-
lated [13]. Serum levels of Th2 biomarkers (IgE, and thy-
mus and activation-regulated chemokine) declined with the
application of ruxolitinib cream 1.5% twice daily, although
the baseline levels of these biomarkers did not predict the
response to ruxolitinib treatment, as assessed by the percent-
age reduction in the Eczema Area and Severity Index (EAST)
score [14]. Moreover, a biomarker analysis of data from two
multinational phase III studies in patients aged > 12 years
with mild to moderate AD (TRuE-AD1 and TRuE-AD2;
Sect. 4) suggests that changes in systemic protein levels
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following the twice-daily application of ruxolitinib cream
1.5% reflect local drug effects and improved clinical condi-
tion and were not correlated with steady-state plasma rux-
olitinib concentrations [15].

3 Pharmacokinetic Properties of Ruxolitinib
Cream 1.5%

Plasma concentrations of ruxolitinib following the twice-
daily application of ruxolitinib cream 1.5% are minimal and
not expected to reach the threshold associated with the AEs
commonly seen with oral JAK inhibitor therapy [16]. In a
pooled analysis of data [16] from TRuE-AD1 and TRuE-
AD?2 (Sect. 4) [17], mean bioavailability was 7.7% and 6.2%
following the application of ruxolitinib cream 0.75% and
1.5% twice daily [16]. At steady state, mean trough plasma
ruxolitinib concentrations were 23.8 and 35.7 nmol/L with
the respective dosages; in comparison, the ICs, for throm-
bopoietin-stimulated phosphorylated STAT3 inhibition (a
JAK/STAT signaling marker) is 281 nmol/L [16]. In adults
with affected AD areas of up to 20% BSA participating
in the multinational phase II study [18, 19], the increase
in trough plasma ruxolitinib concentrations was less than
dose-proportional at steady state following the application
of ruxolitinib cream 0.15% once daily, 0.5% once daily, 1.5%
once daily and 1.5% twice daily [16]. With no clinically
relevant changes in haematological parameters seen in the
three studies (Sect. 5), correlation analyses between plasma
ruxolitinib concentrations at steady state and haematologi-
cal changes could not be generated [16]. Moreover, in an
open-label, multinational, phase I, maximum use study in
patients aged 12—65 years with AD who had an IGA score of
> 2 and BSA involvement of > 25% (median 31.2%; range
25-90%), mean steady state plasma ruxolitinib concentra-
tions (104 nmol/L) were well below the ICs, for JAK-medi-
ated myelosuppression following the twice daily application
of ruxolitinib cream 1.5% for 28 days, with concentrations
decreasing further when ruxolitinib was applied as needed
for 28 days [20].

There is no evidence of ruxolitinib accumulation fol-
lowing the daily application of ruxolitinib cream 1.5% for
28 days in patients with AD [9]. Ruxolitinib is highly bound
(= 97%) to plasma proteins and is predominately metabo-
lized by CYP3A4 and to a lesser extent by CYP2C9 in vitro.
Ruxolitinib and its metabolites are primarily excreted via
the urine (74%) and faeces (22%); < 1% is excreted as
unchanged drug. Following the application of ruxolitinib
cream 1.5%, the estimated mean terminal half-life of rux-
olitinib was ~ 116 h [9].

Drug interaction studies of ruxolitinib cream 1.5% have
not been conducted [9]. According to in vitro studies, the
topical application of ruxolitinib is not expected to result in

CYP1AZ2, 2B6, 2C8, 2C9, 2C19, 2D6, 3A4, P-gp, BCRP,
OATPI1B1, OATP1B3, OCT1, OCT2, OAT1 or OATS3 inhi-
bition, or CYP1A2, 2B6 or 3A4 induction. Ruxolitinib is
not a substrate of P-gp but is a CYP3A4 substrate. Thus,
the concomitant administration of ruxolitinib cream 1.5%
and strong CYP3A4 inhibitors should be avoided (owing
to the possibility of increased systemic concentrations of
ruxolitinib) [9].

Findings from a Gottingen minipig model determined that
topical application resulted in higher drug concentrations in
the skin that oral administration [21]. The average total epi-
dermal and dermal concentrations of ruxolitinib were 1989-
and 507-fold higher following topical (cream 1.5% applied
to 10% BSA) versus oral (40 mg/kg) administration of rux-
olitinib. Moreover, the unbound ruxolitinib concentration
(~ 12 nmol/L) in the dermis 74 h following topical applica-
tion is predicted to result in sustained and near-complete
inhibition of JAK—STAT signalling [21].

4 Therapeutic Efficacy of Ruxolitinib Cream
1.5%

The potential of ruxolitinib cream in adults with mild to
moderate AD was demonstrated in the multinational phase
I study (Sect. 2) [18, 19]. In this study, the approved rux-
olitinib dosage of 1.5% twice daily (Sect. 6) achieved a
mean percentage change from baseline in the EASI score at
week 4 that was significantly (p < 0.0001) greater than vehi-
cle (primary endpoint) but that did not significantly differ
from triamcinolone cream 0.1% twice daily (key secondary
endpoint) [18, 19]. This section focuses on two identically
designed, randomized, double-blind, vehicle-controlled,
multinational, phase III confirmatory studies (TRuE-AD1
and TRuE-AD?2), which evaluated the therapeutic efficacy of
ruxolitinib cream 1.5% in patients aged > 12 years with mild
to moderate AD [17]. Individual [17, 22, 23] and pooled
[24-36] data from these two studies are discussed.

Patients who had AD for > 2 years and an Investigator’s
Global Assessment (IGA) score of 2 (mild) or 3 (moderate)
and BSA involvement of 3-20% (excluding the scalp) were
enrolled in TRuE-AD1 and TRuE-AD2 [17]. Those with
investigator-determined unstable AD (i.e. spontaneously
improving and/or rapidly deteriorating) or other types of
eczema, or who were immunocompromised or had used AD
therapies during the washout period prior to baseline (bio-
logics: 12 weeks or 5 half-lives; systemic corticosteroids or
other immunomodulating agents: 4 weeks; topical drugs: 1
week) or during the study were among those excluded [17].

In both studies, patients received ruxolitinib cream 0.75%
or 1.5%, or vehicle cream, administered topically twice daily
for 8 weeks (vehicle-controlled period); no rescue treatments
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were permitted [17]. At week 8, eligible patients receiving
ruxolitinib cream 0.75% or 1.5% continued on the same regi-
men for a further 44 weeks, while those receiving vehicle
were re-randomized to receive ruxolitinib cream 0.75% or
1.5% twice daily (double-blind longer-term safety (LTS)
period) [17, 22, 24]. During the vehicle-controlled period,
patients were instructed to continue treating the lesions
regardless of lesion improvement [17, 24]. During the LTS
period, patients were instructed to only treat active skin
lesions and to stop therapy 3 days after lesion clearance,
with treatment to be restarted at the first sign of recurrence
[24]. Discussion in this section focuses on the approved rux-
olitinib dosage of 1.5% twice daily (Sect. 6).

At baseline, the distribution of demographics across the
treatment groups was similar in each study [17]. In TRuE-
ADI (n =631) and TRuE-AD2 (n = 618), respectively, the
median patient age was 32.0 and 33.0 years, with 19.5%
and 19.7% of patients aged 12—17 years, and the mean Itch
Numerical Rating Scale (NRS) score was 5.1 and 5.1; 75.9%
and 74.1% of patients had baseline IGA scores of 3 [17].

4.1 Short-Term Efficacy

Topical therapy with twice-daily ruxolitinib cream 1.5%
for 8 weeks improved disease severity, pruritus and sleep

disturbance measures in patients aged > 12 years with mild
to moderate AD [17, 25, 26]. At week 8, ruxolitinib cream
1.5% was significantly more effective than vehicle as regards
the proportion of patients achieving an IGA treatment suc-
cess (IGA-TS) response (primary endpoint) in TRuE-ADI,
TRuE-AD?2 and a pooled analysis of these studies (Table 1
for definitions and results). Additionally, the efficacy of rux-
olitinib cream 1.5% was demonstrated for a 75% improve-
ment from baseline in the Eczema Area and Severity Index
(EASI) score (EASI75) response (a key secondary endpoint)
(Table 1 for definitions and results). A treatment effect was
seen from week 2 for both the IGA-TS response (TRuE-
ADI1: 27.3% of ruxolitinib cream 1.5% recipients vs 3.2%
of vehicle recipients; TRUE-AD2: 25.0% vs 4.2%; pooled
analysis: 26.2% vs 3.7%) and the EASI75 response (TRuE-
AD1: 36.0% vs 5.6%; TRuE-AD2: 31.6% vs 4.2%; pooled
analysis: 33.9% vs 4.9%) [17, 25].

In terms of patient-reported key secondary endpoints,
significantly more ruxolitinib cream 1.5% than vehicle
recipients achieved a clinically relevant (i.e. > 4-point
improvement from baseline) Itch NRS response at week
8 in TRuE-AD1, TRuE-AD2 and the pooled analysis
(Table 1). A significant (p < 0.048 vs vehicle) difference
was seen as early as day 2 (= 36 h following the first appli-
cation) in TRuE-ADI1 (11.6% of ruxolitinib cream 1.5%

Table 1 Efficacy of ruxolitinib cream 1.5% in patients aged > 12 years with mild to moderate atopic dermatitis

Treatment (no. of pts)

IGA-TS?* EASI75

TRuE-AD1 [17]
RUX cream 1.5% (253)
Vehicle (126)
TRuE-AD2 [17]
RUX cream 1.5% (228)

53.8%* (7.5; 4.2-14.0)

15.1 24.6

51.3%* (15.8; 7.4-38.1)

Vehicle (118) 7.6 14.4
Pooled analysis [25, 26]

RUX cream 1.5% (481) 52.6%* 62.0%*

Vehicle (244) 11.5 19.7

62.1%* (5.2; 3.1-8.8)

61.8%* (10.7; 5.8-20.7)

Responder rate [% of pts] (OR vs vehicle; 95% CI)

Itch NRSP PROMIS 8b°

52.2%%(6.0; 2.9-13.2) 22.3% (2.7, 1.2-5.7)
15.4 9.5

50.7%* (5.8; 2.8-12.7) 25.6 (1.5; 0.8-2.7)

16.3 19.1
51.5%* 23.8%
15.8 142

Primary and key secondary endpoint results at week 8 from two identically designed, multinational phase III studies [17] and a pooled analysis
of these studies [25, 26]

BL baseline, EASI75 75% improvement from BL in Eczema Area and Severity Index score, /IGA-TS Investigator’s Global Assessment treatment
success, NRS Numerical Rating Scale, OR odds ratio, PROMIS 8b Patient-Reported Outcomes Measurement Information System short form
sleep disturbance questionnaire, pts patients, RUX ruxolitinib

*p < 0.01, **p < 0.0001 vs vehicle
“Primary endpoint; responders had an IGA score of 0 (clear) or 1 (almost clear) and a > 2-point improvement from BL (scores range from 0-4;
higher scores indicate greater severity)

Responders had a clinically relevant > 4-point improvement from BL in the Itch NRS [scores range from 0 (no itch) to 10 (worst imaginable
itch)]. Assessed in pts with a BL itch NRS of >4 (in the RUX cream 1.5% and vehicle groups, respectively, n = 161 and 78 in TRuE-ADI,
n =154 and 81 in TRUE-AD2 and n = 307 and 158 in the pooled analysis)

“Responders had a clinically relevant > 6-point improvement from BL in the PROMIS 8b score (scores range from 8-40; higher scores indicate
a greater severity of sleep disturbance [39, 40]). Assessed in 238 and 116 pts in the RUX cream 1.5% and vehicle groups in TRuE-ADI, 211 and
110 pts in TRuE-AD2 and 449 and 226 pts in the pooled analysis
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recipients vs 2.9% of vehicle recipients), TRuE-AD2
(10.8% vs 1.3%) and a pooled analysis of these studies
(11.2% vs 2.1%) [17, 26]. At week 2, 33.5% of ruxolitinib
cream 1.5% recipients and 5.1% of vehicle recipients in
TRuE-AD1, 32.2% and 5.0% of patients in TRuE-AD2
and 32.9% and 5.1% of patients in the pooled analysis had
achieved a clinically relevant Itch NRS response [17, 26].
In the pooled analysis, the median time to a clinically rel-
evant Itch NRS response was 13.0 days for patients receiv-
ing ruxolitinib cream 1.5%; the median time for patients
receiving vehicle was not reached [26]. A clinically rel-
evant (i.e. > 6-point improvement from baseline) Patient-
Reported Outcomes Measurement Information System
short form sleep disturbance questionnaire (PROMIS 8b)
response was achieved in significantly more ruxolitinib
cream 1.5% than vehicle recipients at week 8 in TRuE-
ADI and the pooled analysis, but not TRuUE-AD2 (Table 1).
At week 2, 14.7% of ruxolitinib cream 1.5% recipients and
5.2% of vehicle recipients in TRUE-AD1, 18.0% and 10.0%
of patients in TRUE-AD2 and 16.3% and 7.5% of patients
in the pooled analysis had achieved a clinically relevant
PROMIS 8b response [17, 25].

With regard to other secondary endpoints, ruxolitinib
cream 1.5% was associated with significant (nominal
p < 0.0001) between-group differences relative to vehicle
in the proportion of patients achieving a 90% improvement
from baseline in the EASI score at week 8 [TRuE-ADI1:
44.3% vs 9.5%, odds ratio (OR) 7.8 (95% CI 4.0-16.4);
TRuE-AD2 43.4% vs 35.1%, OR 19.0 (95% CI 7.4-62.4)],
with a treatment effect seen from week 2 (TRuE-AD1: 19.8%
vs 2.4%; TRuE-AD2: 15.8% vs 0.8%) [17]. Moreover, the
mean change from baseline in the EASI score was signifi-
cantly (nominal p < 0.0001) greater with ruxolitinib cream
1.5% than placebo at week 8 (TRuE-AD1: —77.2 vs —40.5;
TRuE-AD2: —74.7 vs —28.9), with significant (nominal
p < 0.0001) differences seen at each timepoint from week 2
[17]. In the pooled analysis, the mean change from baseline
at week 8 in the Itch NRS score was significantly (nominal
p < 0.0001) greater in the ruxolitinib cream 1.5% group
than the vehicle group (—3.3 vs — 1.6); a significant (nomi-
nal p < 0.02 vs vehicle) between-group difference in this
endpoint was seen within = 12 h of the first application of
ruxolitinib cream 1.5% (mean change from baseline of — 0.5
vs — 0.1 with vehicle) [26].

An itch-free state (defined as patients with a baseline
Itch NRS score > 1 who achieved an Itch NRS score of 0 or
1) was achieved by significantly (p < 0.05) more ruxolitinib
cream 1.5% than vehicle recipients at week 8 (49.5% vs
18.3%; pooled data) [37]. A significant (p < 0.05) between-
group difference in this measure was seen within = 36 h
of the first application of ruxolitinib cream 1.5% and sus-
tained at all timepoints thereafter [37]. Ruxolitinib cream

1.5% was also associated with improvements in work
impairment and daily activity impairment (as assessed
by the Work Productivity and Activity Impairment Ques-
tionnaire—Specific Health Problem version 2.0) compared
with vehicle at week 8, according to a post hoc analysis of
pooled data [38].

According to subgroup analyses of the pooled data,
the benefits of ruxolitinib cream 1.5% on the IGA-TS
response were consistent regardless of age [27], sex [27],
race [27], atopic comorbidities [28], AD severity at base-
line [29, 30], head and/or neck involvement [31] and pre-
vious topical or systemic therapy [32]. Moreover, at week
8, among 584 patients who did not achieve an IGA-TS
response, a clinically meaningful response [defined as the
achievement of 1 of the following: > 50% improvement
from baseline in the EASI score, a > 2-point reduction
from baseline in the Itch NRS score, > 4-point reduc-
tion from baseline in the Dermatology Life Quality Index
(DLQI; adults), or a > 6-point reduction from baseline in
the Children’s DLQI score (adolescents)] was achieved
by significantly more ruxolitinib cream 1.5% than vehicle
recipients (85.3% vs 63.2%; p < 0.0001) [33].

4.2 Longer-Term Efficacy

Ruxolitinib cream 1.5% demonstrated effective disease con-
trol during the LTS period of TRuE-AD1 and TRuE-AD2,
according to a pooled analysis of these studies [24]. At week
52, an IGA score of 0 (clear) or 1 (almost clear) was achieved
by 77.8% of 428 patients receiving ruxolitinib cream 1.5%
(twice daily during the 8-week vehicle-controlled period and
as needed during the 44-week LTS period) and by 74.1% of
96 patients who switched from vehicle to ruxolitinib cream
1.5% at week 8. At this timepoint, mean total affected BSA
was 1.4% and 1.7% in the respective patient populations. With
the as-needed application of ruxolitinib cream 1.5%, patients
who continued treatment and those who switched from vehi-
cle to ruxolitinib cream 1.5% spent a median of 44% and 38%
of the 44-week LTS period time off treatment due to lesion
clearance. Among 63 patients who achieved clear skin (i.e. an
IGA score of 0) with ruxolitinib cream 1.5% at week 8, the
median time to first retreatment was 12.0 days [24].

According to subgroup analyses, the benefits of ruxoli-
tinib cream 1.5% on the IGA score of 0 or 1 response and
mean affected BSA were consistent between adolescents
and the overall patient population (individual study data)
[23] and regardless of previous topical or systemic therapy
(pooled data) [34] during the LTS period. The beneficial
effects of ruxolitinib cream 1.5% over the longer term were
also evident in patients with more severe baseline disease
(defined as an IGA score of 3, an EASI score of > 16 and a
BSA > 10%) [pooled data] [35].
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5 Safety and Tolerability of Ruxolitinib
Cream 1.5%

Topical therapy with ruxolitinib cream 1.5% was well toler-
ated in patients aged > 12 years with mild to moderate AD
participating in TRuE-AD1 and TRuE-AD2 [17, 24]. No
safety findings indicative of systemic JAK inhibition were
observed [17, 24].

The safety profile of twice-daily ruxolitinib cream 1.5%
was similar across the treatment groups over the §-week
vehicle-controlled period; there were no differences in tol-
erability based on lesion location [17]. In a pooled analysis
of data from this period, treatment-emergent AEs (TEAEs)
were reported in 26.5% of 499 ruxolitinib cream 1.5% recipi-
ents and 33.2% of 250 vehicle cream recipients, with naso-
pharyngitis (2.6% vs 0.8%), upper respiratory tract infection
(URTI) [2.4% vs 2.0%] and headache (2.2% vs 2.0%) the
most frequently reported TEAEs (occurring in > 1% of the
total pooled patient population). Application site TEAEs
indicative of skin tolerability issues (e.g. stinging/burning
sensation) were infrequent with ruxolitinib cream 1.5%:
application site burning was reported in 0.8% and 4.8% of
patients receiving ruxolitinib cream 1.5% or vehicle, and
application site pruritus in 0.2% and 2.8% of patients. Treat-
ment-related AEs (TRAESs) occurred in 4.8% and 11.2% of
patients in the ruxolitinib cream 1.5% and vehicle groups,
with application site burning (0.8% vs 4.4%) the most fre-
quently reported TRAE (occurring in > 0.5% of the total
pooled patient population). Application-site pruritus TRAEs
were reported in 0% of ruxolitinib cream 1.5% recipients
(vs 2.4% of vehicle recipients). Serious TEAEs occurred in
0.6% and 0.8% of patients receiving ruxolitinib cream 1.5%
or vehicle, and treatment discontinuations because of TEAEs
in 0.8% and 3.2% of patients [17].

During the 44-week LTS period of TRuE-ADI and
TRuE-AD?2, the types of TEAEs seen following as needed
application with ruxolitinib cream 1.5% were typical of
those seen in the vehicle-controlled period [24]. In a pooled
analysis of data from these studies, TEAEs were reported in
62.6% of 446 patients who received ruxolitinib cream 1.5%
throughout the vehicle-controlled and LTS periods (total
treatment duration 52 weeks) and 57.6% of 99 patients who
switched from vehicle to ruxolitinib cream 1.5% at the end
of the vehicle-controlled period (total treatment duration
44 weeks). The most frequently reported TEAEs (occurring
in > 4% of patients) in the respective patient populations
were URTI (11.4% and 7.1% of patients), nasopharyngitis
(9.9% and 14.1%), headache (4.5% and 4.0%), bronchitis
(3.4% and 5.1%) and influenza (2.5% and 7.1%). TRAEs
were reported in 7.4% of patients who received ruxolitinib
cream 1.5% throughout the vehicle-controlled and LTS peri-
ods and 6.1% of those who switched from vehicle to ruxoli-
tinib cream 1.5% at the end of the vehicle-controlled period,
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with neutropenia (in 0.9% and 3.0% of patients) the most
frequently reported TRAE. In the respective patient popula-
tions, serious TEAEs occurred in 1.8% and 1.0% of patients,
and treatment discontinuations because of TEAEs in 0.2%
and 0% [24]. Notably, incidence rates per 100 patient—years
for any TEAE (73.0 vs 191.6) and any application site reac-
tion (2.0 vs 42.2) were lower for patients applying ruxolitinib
cream 1.5% (n = 545) at any point during the total (52-week)
study period than those applying vehicle (n = 200) during
the vehicle-controlled period (pooled analysis) [36].

Among patients who applied ruxolitinib cream 1.5% at
any time during TRuE-AD1 and TRuE-AD2 (n = 598),
malignancies occurred in two patients and notable serious
infections, major adverse cardiac events and thrombotic
events were each reported in one patient [24]. None of these
events were considered related to ruxolitinib 1.5% cream
[24]. No patients died during the vehicle-controlled and LTS
periods [17, 24, 39, 40].

According to a phase I maximum use study in patients
aged 12-65 years with AD (Sect. 3), ruxolitinib cream 1.5%
was generally well tolerated following twice-daily applica-
tion on all AD lesions (excluding the scalp) for 28 days and
then twice-daily application on active AD lesions only for
an additional 28 days [20]. In this study, TEAEs and TRAEs
were reported in 31.7% and 9.8% of 41 patients [20].

6 Dosage and Administration of Ruxolitinib
Cream 1.5%

Ruxolitinib cream 1.5% (15 mg of ruxolitinib per gram of
cream) is approved in the USA for the topical short-term and
non-continuous chronic treatment of mild to moderate AD in
non-immunocompromised patients aged > 12 years whose
disease is not adequately controlled with topical prescrip-
tion therapies or when those therapies are not advisable [9].
Twice daily application of a thin layer to affected areas of
up to 20% BSA is recommended; no more than 60 g/week
should be applied. Treatment should be stopped when the
signs and symptoms of AD (e.g. itch, rash and redness) have
resolved; patients showing no improvements within 8 weeks
should be re-examined by their healthcare provider [9].
The US prescribing information carries a boxed warning
regarding serious infections, thrombosis, major adverse car-
diac events, malignancies and mortality associated with the
use of JAK inhibitors in inflammatory conditions [9]. The
concomitant administration of ruxolitinib cream 1.5% and
therapeutic biologics, other JAK inhibitors or potent immu-
nosuppressants (e.g. azathioprine and cyclosporine) is not
recommended, and the use of ruxolitinib cream 1.5% should
be avoided in patients with active, serious infections, includ-
ing localized infections [9]. Local prescribing information
should be consulted for detailed information regarding these
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and other warnings and precautions, potential drug interac-
tions and use in special patient populations.

7 Current Status of Ruxolitinib Cream 1.5%
in Mild to Moderate Atopic Dermatitis

Anatomical restrictions, local and/or systemic AEs, and
patients' concerns over AEs potentially resulting in poor
treatment adherence can limit the use of established topical
agents for the treatment of mild to moderate AD (Sect. 1).
Recently, the JAK inhibitor ruxolitinib was approved in the
USA as a 1.5% cream for the topical short-term and non-
continuous chronic treatment of mild to moderate AD in
non-immunocompromised patients aged > 12 years whose
disease is not adequately controlled with topical prescription
therapies or when those therapies are not advisable (Sect. 6).
Owing to the timing of approval, it has not been mentioned
in current US guidelines for the treatment of AD [1, 6].

Ruxolitinib cream 1.5% is the first topical JAK inhibi-
tor approved in the USA (Sect. 1). Ruxolitinib potently and
selectively inhibits JAK1 and JAK?2 (Sect. 2), and its plasma
concentrations following topical application are well below
the 1C5,, for JAK-mediated myelosuppression (Sect. 3). US
FDA approval was based on data from the TRuE-AD clini-
cal study programme. In patients aged > 12 years with mild
to moderate AD participating in TRuE-AD1 and TRuE-
AD?2, ruxolitinib cream 1.5% provided early and sustained
improvements in disease severity, pruritus and sleep dis-
turbance measures relative to vehicle cream when applied
twice daily over the short term (8 weeks) (Sect. 4.1), with
its as needed application to active lesions controlling dis-
ease severity over the longer term (an additional 44 weeks)
(Sect. 4.2).

Topical therapy with ruxolitinib cream 1.5% was well tol-
erated in TRUE-AD1 and TRuE-AD2; there were no safety
findings indicative of systemic JAK inhibition (Sect. 5). Its
safety profile was similar to that of vehicle cream following
twice-daily application over 8 weeks, with no differences
seen in tolerability based on lesion location, and the types
of TEAEs seen following as needed application were typi-
cal of those seen in the vehicle-controlled period. The most
frequently reported TEAEs with both twice daily and as
needed therapy were URTI, nasopharyngitis and headache.
Moreover, application site TEAEs indicative of skin toler-
ability issues (e.g, stinging/burning sensation) were infre-
quent (Sect. 5).

Although further longer-term efficacy and tolerability
data would be beneficial, current evidence suggests that
ruxolitinib cream 1.5% is a useful addition to the topical
therapeutic options available for mild to moderate AD,

addressing some of the limitations observed with current
therapies.

Data Selection Ruxolitinib: 149 records identified

Duplicates removed 42

Excluded during initial screening (e.g. press releases; 30
news reports; not relevant drug/indication; preclinical
study; reviews; case reports; not randomized trial)

Excluded during writing (e.g. reviews; duplicate data; 37
small patient number; nonrandomized/phase I/I1 trials)

Cited efficacy/tolerability articles 18
Cited articles not efficacy/tolerability 22

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 Ruxolitinib,
Opzelura, INCB-18424, topical, cream, atopic dermatitis, eczema,
pruritus. Records were limited to those in English language.
Searches last updated 5 December 2022

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40257-022-00748-2.
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