
1030  |  wileyonlinelibrary.com/journal/pde Pediatric Dermatology. 2020;37:1030–1037.

Pediatric
Dermatology

 

DOI: 10.1111/pde.14328  

O R I G I N A L  A R T I C L E S

Improvement in disease severity and pruritus outcomes with 
crisaborole ointment, 2%, by baseline atopic dermatitis severity 
in children and adolescents with mild-to-moderate atopic 
dermatitis

Lawrence F. Eichenfield MD1 |   Gil Yosipovitch MD2 |   Linda F. Stein Gold MD3 |   
Mizuho Kalabis MD, PhD4 |   Chuanbo Zang PhD4 |   Bonnie Vlahos MBA, BSN, RN4 |   
Paul Sanders PhD5 |   Daniela E. Myers MPH4 |   Andrew G. Bushmakin MS6 |    
Joseph C. Cappelleri PhD6 |   Melissa Olivadoti PhD, CMMP4 |   Amy S. Paller MD, MS7

1Rady Children's Hospital, UC San Diego 
School of Medicine, San Diego, California
2Miami Itch Center, Miller School of 
Medicine, University of Miami, Miami, 
Florida
3Henry Ford Health System, Detroit, 
Michigan
4Pfizer Inc, Collegeville, Pennsylvania
5Pfizer R&D UK Ltd, Tadworth, UK
6Pfizer Inc, Groton, Connecticut, USA
7Northwestern University Feinberg School 
of Medicine, Chicago, Illinois, USA

Correspondence
Lawrence F. Eichenfield, MD, 3020 
Children's Way, Mail Code 5092, San Diego, 
CA 92123 USA.
Email: leichenfield@rchsd.org

Funding information
This study was funded by Pfizer Inc

Abstract
Background/Objectives: Crisaborole ointment, 2%, is a nonsteroidal phosphodi-
esterase 4 inhibitor for the treatment of mild-to-moderate atopic dermatitis (AD). 
This pooled post hoc analysis of two phase 3 trials (NCT02118766, NCT02118792) 
assessed improvement and time to improvement in Investigator's Static Global 
Assessment (ISGA) and Severity of Pruritus Scale (SPS) outcomes in pediatric pa-
tients with mild-to-moderate AD.
Methods: Patients aged ≥2 years were randomly assigned 2:1 to receive twice-daily 
crisaborole or vehicle for 28 days. Patients aged 2-17 years were pooled for this 
analysis. Proportions of patients and time to achieving ISGA success (clear [0] or al-
most clear [1] with ≥2-grade improvement from baseline), ISGA clear/almost clear, ≥1-
grade improvement in ISGA, SPS success (SPS score ≤1 with ≥1-grade improvement), 
or ≥1-grade improvement in SPS score were analyzed and stratified by baseline ISGA.
Results: At first postbaseline assessment (day 8), significantly higher proportions of 
crisaborole- than vehicle-treated patients achieved ISGA success, ISGA clear/almost 
clear, ≥1-grade ISGA improvement, SPS success, or ≥1-grade improvement in SPS re-
gardless of baseline ISGA. Differences were significantly greater over time for all out-
comes for patients with moderate baseline ISGA and numerically greater for those 
with mild baseline ISGA. Median times to ISGA and SPS outcomes were shorter for 
crisaborole versus vehicle.
Conclusion: Improvement in ISGA and SPS outcomes were observed with crisaborole 
in pediatric patients with mild-to-moderate baseline AD.
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1  | INTRODUC TION

Atopic dermatitis (AD) is a common chronic inflammatory skin disease 
characterized by acute flares of eczematous pruritic lesions. AD affects 
as many as 20% of children worldwide1 and usually begins during the 
first 5 years of life. Disease presentation has a characteristic age-de-
pendent distribution, with facial, scalp, and extensor involvement seen 
in infants and young children and predominant flexural involvement 
occurring in older children.2 AD is a complex condition that includes 
interplay of impaired skin barrier function, immune dysregulation, 
genetic susceptibility, and environmental factors.2 AD often has long-
term implications for physical and mental health.3,4 The management 
of AD presents a clinical challenge. Topical treatment options range 
from the use of creams and emollients to improve skin hydration to the 
use of topical anti-inflammatory agents to reduce skin inflammation 
and improve skin barrier function.5

Crisaborole ointment, 2%, is a nonsteroidal phosphodiester-
ase4 inhibitor for the treatment of mild-to-moderate AD.6 In two 
identically designed phase 3 studies (CrisADe CORE 1: AD-301, 
NCT02118766; CrisADe CORE 2: AD-302, NCT02118792), twice-
daily application of crisaborole for 4 weeks was well tolerated and 
effective in patients aged ≥2 years with mild-to-moderate AD. In 
both studies, most (86.0%) crisaborole-treated patients were aged 
2-17 years. Within this age group, 38.1% of patients had a mild 
Investigator's Static Global Assessment (ISGA) at baseline, and 
61.9% of patients had a moderate ISGA at baseline.

In the overall populations of the studies, significantly greater pro-
portions of crisaborole-treated than vehicle-treated patients achieved 
the primary end point of ISGA success (clear [0] or almost clear [1] with 
≥2-grade improvement from baseline) at the end of 4 weeks, and sig-
nificantly greater proportions achieved the secondary end point of an 
ISGA score of clear or almost clear.7 More crisaborole-treated patients 
also experienced improvement in pruritus as assessed by the Severity 
of Pruritus Scale (SPS),7 a 4-point rating scale (none [0], mild [1], mod-
erate [2], severe [3]) validated to assess pruritus severity in AD.8 SPS 
success (SPS score ≤1 with ≥1-grade improvement from baseline) was 
achieved by significantly greater proportions of crisaborole-treated 
than vehicle-treated patients in both studies.9 In crisaborole-ver-
sus-vehicle-treated patients, the incidence of treatment-emergent 
adverse events (TEAEs) and treatment discontinuation because of ad-
verse events (AEs) were similar. Most TEAEs were mild to moderate in 
severity, and there were no reports of treatment-related serious AEs.7

ISGA success is the primary end point preferred by the US Food 
and Drug Administration for AD trials.10 However, this end point ex-
cludes many patients with mild AD (ie, to attain ≥2-grade improve-
ment, patients with mild ISGA [2] at baseline must achieve clear ISGA 
[0], whereas patients with moderate ISGA [3] at baseline only need 
to achieve almost clear ISGA [1]). Even mild AD imparts a substantial 
burden, both in terms of impact on patient quality of life because of 
itching and sleep difficulties that can affect social functioning and 
mental health, and in terms of economic costs associated with the 
reduced work productivity that caregivers may experience as well as 
outpatient expenses.11 Hence, even smaller improvements in ISGA 

score may be important to physicians, patients, and caregivers. For 
these reasons, it is important to assess the efficacy of crisaborole 
using smaller improvements in ISGA score, especially among chil-
dren and adolescents, who are most often affected by AD.

This post hoc analysis of pooled data from two phase 3 trials 
was designed to assess improvement in disease severity (ISGA) and 
pruritus (SPS) outcomes and the time to achieve these outcomes by 
baseline AD severity in pediatric patients with mild-to-moderate AD 
treated with crisaborole or vehicle.

2  | METHODS

2.1 | Study design and population

In these two identically designed, multicenter, randomized, double-
blind, vehicle-controlled phase 3 studies, patients aged ≥2 years 
with mild-to-moderate AD were randomly assigned 2:1 to receive 
crisaborole or vehicle twice daily applied to all affected treatable 
areas of the body (except the scalp) for 28 days.7 There was no upper 
limit to the percentage of treatable body surface area (%BSA) pa-
tients could have. This post hoc analysis included pooled data from 
patients 2-17 years of age.

The studies were conducted in compliance with the ethical prin-
ciples originating in or derived from the Declaration of Helsinki and 
in compliance with all International Council for Harmonization Good 
Clinical Practice Guidelines. All local regulatory requirements were 
followed. The studies were approved by institutional review boards 
or ethics committees at each study site. An internal review commit-
tee monitored the safety of patients throughout the studies. All pa-
tients provided written informed consent.

2.2 | Outcomes

ISGA outcomes included the proportion of patients achieving ISGA 
success (defined as clear [0] or almost clear [1] with ≥2-grade im-
provement from baseline) and time to ISGA success. Additionally, 
the proportion of patients achieving ISGA clear or almost clear and/
or ≥1-grade improvement in ISGA from baseline were evaluated by 
the investigator at days 8, 15, 22, and 29. SPS outcomes included 
the proportion of patients achieving SPS success (defined as SPS 
score ≤1 with ≥1-grade improvement from baseline) and time to SPS 
success. Additionally, the proportion of patients achieving ≥ 1-grade 
improvement in SPS score from baseline was evaluated at weeks 1, 
2, 3, and 4. SPS was evaluated twice daily through day 29 by the 
patient or caregiver via electronic diary.

2.3 | Statistical analysis

The proportions of patients achieving ISGA or SPS outcomes were 
compared via normal approximation.12 Time-to-event analyses were 
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assessed using Kaplan-Meier methods and compared using log-rank 
tests.12 The proportions of patients achieving SPS outcomes were 
based on weekly average values using all available SPS scores for 
the corresponding week. Only patients with both a mean baseline 
value and a postbaseline assessment were included. The times to 
SPS outcomes were based on daily average SPS scores, calculated 
as the mean of at least two SPS assessments on that day. Patients 
with fewer than two SPS assessments on day 1 were considered to 
have missing baseline data and were excluded from the analysis set. 
Patients with fewer than two SPS assessments on a given day were 
considered to have missing data for that day. Patients who did not 
experience improvement in pruritus were censored (labeled as not 
experiencing improvement in pruritus) before the first missing SPS 
value up to day 32.

3  | RESULTS

3.1 | Study population

Most patients included in the phase 3 studies (86.0% [874/1016] of 
crisaborole-treated patients and 86.8% [439/506] of vehicle-treated 
patients) were aged 2-17 years and were included in this post hoc 
subanalysis. No significant differences were observed in demo-
graphics or baseline disease characteristics across treatment groups 
(Table 1). Overall, 38.1% and 61.9% of crisaborole-treated patients 
had mild or moderate baseline ISGA, respectively; baseline ISGA 
distribution was similar in vehicle-treated patients (mild, 38.0%; 
moderate, 62.0%). Crisaborole-treated patients with mild baseline 
ISGA had mean SPS scores (standard deviation [SD]) of 1.59 (0.78), 
and those with moderate baseline ISGA had mean (SD) SPS scores 
of 1.95 (0.78). Similarly, vehicle-treated patients with mild or moder-
ate baseline ISGA had mean (SD) SPS scores of 1.57 (0.71) and 1.86 
(0.78), respectively. The median (range) %BSA was 12.0 (5.0-95.0) 
in the crisaborole-treated group and 12.0 (5.0-90.0) in the vehicle-
treated group.

3.2 | ISGA outcomes by baseline disease severity

At the first postbaseline assessment (day 8), significantly greater 
proportions of crisaborole-treated than vehicle-treated patients 
achieved ISGA success regardless of baseline disease severity. This 
difference continued to be significant (P < .0001) through day 29 for 
patients with moderate baseline ISGA. For patients with mild base-
line ISGA, differences after day 8 were significant at day 22, with 
other days being only numerically greater (Figure 1A). Additionally, 
significantly greater proportions of patients receiving crisaborole 
achieved ISGA clear or almost clear than those receiving vehicle at 
the first postbaseline visit (day 8), continuing through day 29 in both 
baseline disease severity subgroups (Figure 1B). Likewise, signifi-
cantly greater proportions of crisaborole-treated patients achieved 
≥1-grade improvement in ISGA than vehicle-treated patients did in 

both disease severity groups at the first postbaseline visit (day 8), 
continuing through day 29 (Figure 1C). Patients treated with crisab-
orole achieved each of these ISGA outcomes significantly earlier 
than patients treated with vehicle (P <.0001 for all, except ISGA 
success for patients with mild baseline ISGA, for which P = .0024; 
Figure 2).

3.3 | SPS outcomes by baseline disease severity

Significantly greater proportions of crisaborole- than vehicle-treated 
patients achieved SPS success at week 1 in both disease severity 
subgroups (Figure 3A). These differences continued to be signifi-
cant through week 4 in both disease severity subgroups, except at 
week 2 for patients with mild baseline ISGA, where a numerically 
greater proportion of crisaborole-treated patients achieved SPS suc-
cess compared with vehicle-treated patients (Figure 3A). Similarly, 
significantly greater proportions of patients in both severity groups 
achieved ≥1-point improvement in SPS score at week 1, and this 
difference continued to be significant through week 4, except at 
week 2 for patients with mild baseline ISGA, where the difference 
was only numerically greater (Figure 3B). Among patients with mod-
erate baseline ISGA, the median times to achieve SPS success and 
≥1-point improvement in SPS score were significantly shorter for 

TA B L E  1   Demographics and baseline disease characteristics for 
patients aged 2-17 y

Vehicle n = 439
Crisaborole 
n = 874

Age group, n (%)

2-6 y 171 (39.0) 335 (38.3)

7-11 y 144 (32.8) 292 (33.4)

12-17 y 124 (28.2) 247 (28.3)

Female, n (%)  232 (52.9)  466 (53.3)

White, n (%) 273 (62.2) 536 (61.3)

%BSA, median (range) 12.0 (5.0-90.0) 12.0 (5.0-95.0)

ISGA score, n (%)

Mild (2) 167 (38.0) 333 (38.1)

Moderate (3) 272 (62.0) 541 (61.9)

SPS score, mean (SD) [n]a 

Overall 1.80 (0.76) [322] 1.80 (0.79) [662]

For baseline ISGA 
mild (2)

1.57 (0.71) [119] 1.59 (0.78) [250]

For baseline ISGA 
moderate (3)

1.86 (0.78) [200] 1.95 (0.78) [411]

Note: There were no significant differences between the vehicle and 
crisaborole groups at baseline.
Abbreviations: %BSA, percentage of treatable body surface area; ISGA, 
Investigator's Static Global Assessment; SD, standard deviation; SPS, 
Severity of Pruritus Scale.
aBaseline SPS scores were based on the average of at least two 
assessments on day 1; patients with fewer than two assessments on 
day 1 were considered to have a missing baseline SPS value. 
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F I G U R E  1   Patients achieving ISGA 
outcomes by baseline disease severity. 
A, ISGA success.a B, ISGA clear or 
almost clear. C, ≥1-grade improvement 
in ISGA. CI, confidence interval; ISGA, 
Investigator's Static Global Assessment. 
aISGA success defined as clear (0) 
or almost clear (1) with ≥2-grade 
improvement from baseline. *P < .05, 
**P < .0001 compared with vehicle
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F I G U R E  2   Time to achieving ISGA 
outcomes by baseline disease severity. 
A, ISGA success.a B, ISGA clear or 
almost clear. C, ≥1-grade improvement in 
ISGA. ISGA, Investigator's Static Global 
Assessment; NE, not evaluable; NR, not 
reached. aISGA success defined as clear 
(0) or almost clear (1) with ≥2-grade 
improvement from baseline. bP value from 
log-rank test
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crisaborole-treated patients than vehicle-treated patients (Figure 4). 
In patients with mild baseline ISGA, a numerically shorter time to 
SPS success was observed between crisaborole- and vehicle-treated 
patients (Figure 4A). The median time to achieve ≥1-point improve-
ment in SPS score was significantly shorter among crisaborole-
treated patients than in vehicle-treated patients in both subgroups 
(Figure 4B).

4  | DISCUSSION

Crisaborole treatment resulted in greater proportions of patients 
achieving ISGA outcomes among those aged 2-17 years with mild 
or moderate AD at baseline, including ISGA success, ISGA clear 

or almost clear, and ≥1-grade improvement in ISGA. ISGA success 
was defined as a score of clear (0) or almost clear (1) with ≥2-point 
improvement from baseline. For patients with mild AD at baseline 
(ISGA 2), this meant clear disease (ISGA 0) at day 8, 15, 22, or 29, 
whereas for patients with moderate AD at baseline (ISGA 3), suc-
cess meant almost clear (ISGA 1) or clear (ISGA 0) disease at these 
time points. Consequently, it is more difficult for a patient with mild 
baseline ISGA to achieve ISGA success than a patient with moderate 
baseline ISGA. Patients with moderate baseline ISGA only need to 
achieve a state of almost clear disease, whereas patients with mild 
baseline ISGA must achieve clear ISGA. For this reason, smaller im-
provements in ISGA that may also be relevant to patients with AD 
were assessed as well: ISGA clear or almost clear and ≥1-grade im-
provement in ISGA. Greater proportions of patients achieving SPS 

F I G U R E  3   Patients achieving SPS 
outcomes by baseline disease severity. (A) 
SPS success.a (B) ≥1-grade improvement in 
SPS score. CI, confidence interval; ISGA, 
Investigator's Static Global Assessment; 
SPS, Severity of Pruritus Scale. aSPS 
success defined as SPS score ≤ 1 with 
≥1-grade improvement from baseline. 
*P < .05, **P < .0001 crisaborole 
compared with vehicle



1036  |     Pediatric
Dermatology

EICHENFIELD Et aL.

outcomes (SPS success and ≥1-point improvement in SPS score) 
were also seen in patients aged 2-17 years who were treated with 
crisaborole compared with patients treated with vehicle, irrespec-
tive of baseline disease severity. Differences between crisaborole- 
and vehicle-treated patients in both the ISGA and the SPS outcomes 
were seen as early as day 8 or week 1, respectively.

These results are in line with earlier analyses of time to improve-
ment in disease severity and time to pruritus relief in the overall 
study populations of CORE 1 and CORE 2.7 Significant differences 
in proportions of patients achieving ISGA success between the cris-
aborole- and vehicle-treated groups were observed at day 8 for the 
overall populations in both CORE 1 and CORE 2 (P < .001).7 In ad-
dition, in the overall populations, significantly greater proportions 

of crisaborole-treated patients achieved SPS success than vehi-
cle-treated patients did at week 1 (P < .05) and continued through 
week 4 (P < .001), and times to SPS success were shorter with cris-
aborole than with vehicle in the overall study population (P < .05).9

The results of CORE 1 and CORE 2 were limited by the short 
duration of treatment. This analysis was post hoc and was not 
powered to detect differences between mild and moderate base-
line ISGA subgroups or the 2-17 age group, thereby limiting the in-
terpretation of the results. However, the improvements in disease 
severity and pruritus that were observed for patients with mild or 
moderate baseline ISGA in this subgroup analysis continue to sup-
port the use of crisaborole in pediatric patients across the spectrum 
of mild-to-moderate AD.

F I G U R E  4   Time to achieving SPS 
outcomes by baseline disease severity. A, 
SPS success.a B, ≥1-grade improvement 
in SPS score. ISGA, Investigator's Static 
Global Assessment; SPS, Severity of 
Pruritus Scale. aSPS success defined as 
SPS score ≤ 1 with ≥ 1-grade improvement 
from baseline. bP value from log-rank 
test
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