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[mprovement in Pruritus in Children
With Atopic Dermatitis Using
Pimecrolimus Cream 1%

Joseph Fowler, MD; Anthony Johnson, MD; Michael Chen, PhD; Ken Abrams, MD

The objective of this study was to assess time
to onset of pruritus improvement in a pediatric
population treated with pimecrolimus cream 1%.
This 8-day, double-blinded, vehicle-controlled
study randomized 174 children and adolescents
(aged 2— 17 years) with mild to moderate atopic
dermatitis (AD) and moderate to severe pruri-
tus to twice-daily applications of pimecrolimus
cream 1% or vehicle. There were no significant
between-group differences in demographics or
baseline disease characteristics. Pruritus was
assessed by subjects using a 4-point pruritus
severity scale (0—3). The primary efficacy vari-
able was time to a 1 point or more improvement
in pruritus score from baseline. The 2 treatment
groups were compared using log-rank testing of the
time-to-event data. In the per-protocol (PP) popula-
tion, median times to a 1 point or more improvement
in pruritus score were 48 and 72 hours for pimecro-
limus and vehicle groups, respectively (P=.038).
From day 3 onward, significantly more subjects
(P=.023) in the pimecrolimus group versus the
vehicle group reported complete pruritus resolution.
Pimecrolimus cream 1% improved pruritus within
48 hours in children and adolescents with mild to
moderate AD and achieved complete resolution of
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pruritus in a significantly greater number of subjects

inthe pimecrolimus group versus the vehicle group by

the end of the 7-day treatment period (P=.008).
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ntense pruritus is a primary complaint in individu-

als with atopic dermatitis (AD). The threshold for

pruritus is lowered in individuals with AD, and
stimulation leads to a longer duration of pruritus com-
pared with healthy individuals.'* After itching begins,
scratching follows, which worsens and extends the skin
inflammation. This process is commonly referred to as
the circular itch-scratch cycle of AD.!?

Beyond the physical discomfort, intense itching
also psychologically affects patients and families by
causing sleep deprivation, which can negatively affect
work/school performance and interpersonal relation-
ships and can cause depression.®” Consequently, for
many physicians, patients, and caregivers, improve-
ment or resolution of itch is the key determinant used
to assess the efficacy of treatments for AD.

Pimecrolimus cream 1%, a nonsteroid topical
calcineurin inhibitor, decreases cytokine production
and T-cell activation by blocking the calcineurin
transcription pathway in T cells and preventing
mast cell degranulation.® The drug is effective in
the treatment of both skin inflammation and pru-
ritus associated with AD in infants, children, and
adults.”!? The prescribing information for topi-
cal calcineurin inhibitors, including pimecrolimus,
recently has been revised to include a boxed warn-
ing and medication guide. These changes inform
patients and healthcare providers that, although a
causal relationship has not been established, rare
cases of malignancy, including skin and lymphoma,
have been reported in patients treated with topical
calcineurin inhibitors, including pimecrolimus.®
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In large clinical studies of pimecrolimus, 118
of 267 children (44%) and 86 of 123 caregivers
of infants (70%) reported absent or mild pruritus
at the first postbaseline visit following 7 days of
treatment with pimecrolimus.”!* These data sug-
gest that, for most subjects, pruritus relief began
within the first few days of treatment. In one study
of adults with moderate to severe AD, pimecro-
limus was shown to improve pruritus within the
first 2 days of treatment, but pruritus was not the
main focus of the study and pruritus has never been
evaluated before day 8 of therapy in the pediatric
population.'? The present study is the first study to
specifically evaluate the time to onset of pruritus
improvement as the primary outcome measure in
children with mild to moderate AD after beginning
topical pimecrolimus treatment.

Methods

Subjects—Children and adolescents (aged 2—17 years)
diagnosed with AD using criteria established by
Williams et al®® were enrolled at 15 US centers.
Subjects had mild to moderate AD (investigator
global assessment [[GA] score of 2 or 3) involving
at least 5% total body surface area with moderate
to severe pruritus (baseline pruritus score of 2 or 3).
Subjects who were immunocompromised, had a con-
current skin disease that could interfere with evalu-
ations, had AD triggered by a known unavoidable
allergen or irritant, or had an active viral or bacterial
infection were excluded from the study.

Study Design—This study was approved by a med-
ical ethics committee, and the legal guardian of each
subject signed a written informed consent agree-
ment. All subjects or their caregivers were required
to apply a bland emollient starting at least 3 days
prior to randomization and continuing throughout
the 7-day treatment period. No topical and systemic
agents known or thought to have efficacy in treat-
ing AD or its associated pruritus, including sedating
antihistamines, were permitted during the study.
Washout periods were as follows: topical medica-
tions, except emollients, 1 week; systemic medica-
tions with a known antipruritic effect, 2 weeks;
systemic AD therapies, 4 weeks; topical tacrolimus
ointment and pimecrolimus cream, 2 weeks; and
systemic antibiotics, 1 week.

Subjects were randomized in a 1:1 ratio using
a double-blinded randomization scheme to apply
either pimecrolimus cream 1% or the correspond-
ing vehicle of identical appearance, consistency,
and odor twice daily to all affected areas for
7 consecutive days. The overall study design is shown
in Figure 1.
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Assessments—The safety population included
all randomized subjects who took 1 or more doses
of study drug. The intent-to-treat (ITT) popula-
tion included all randomized subjects who took at
least 1 dose of study drug and from whom at least
1 postbaseline efficacy measurement was obtained.
The per-protocol (PP) population included all
ITT subjects with a baseline pruritus score (taken
via a telephone interactive voice response system) of
2 (moderate) or 3 (severe). The PP analysis was con-
sidered necessary to exclude subjects whose pruritus
substantially improved to either mild or absent in
the 24 hours between screening and baseline, before
treatment with study drug was initiated.

The primary efficacy variable was time to a
1 point or more pruritus score improvement from
baseline. The pruritus severity score consisted of a
4-pointscale used to evaluate the intensity of itching
and scratching over the preceding 24-hour period
(0 [absent]=no pruritus; 1 [mild]=occasional slight
itching and scratching; 2 [moderate] =constant or
intermittent itching and scratching that is not dis-
turbing sleep; 3 [severe]=bothersome itching and
scratching that is disturbing sleep). Pruritus sever-
ity scores were recorded by subjects or their care-
givers via a telephone interactive voice response
system between 7:00 AM and noon each day dur-
ing the treatment period. If no pruritus score was
recorded by noon, subjects or their caregivers
were contacted by the investigator as a reminder.
Additional ad hoc analyses included the daily per-
centages of subjects in each treatment group who
achieved a 2 point or more improvement over the
baseline pruritus score and who achieved a pruritus
score of O (absent). All pruritus outcomes, includ-
ing the primary efficacy variable, were reported for
both the ITT and PP populations.

A secondary efficacy outcome was the percent-
age of subjects at study completion with a 1 point
or more IGA score improvement from baseline.
The IGA is a 6-point scale (0 [clear]=no inflam-
matory signs of AD; 1 [almost clear]=just percep-
tible erythema, infiltration, or papulation; 2 [mild
disease]=mild erythema, infiltration, or papulation;
3 [moderate disease]=moderate erythema, infil-
tration, or papulation; 4 [severe disease]=severe
erythema, infiltration, or papulation; 5 [very severe
disease]=severe erythema, infiltration, or papula-
tion, with oozing and crusting). The IGA efficacy
outcome was reported for the ITT population only.

Safety was assessed by monitoring and record-
ing all emergent adverse events (AEs) throughout
the study.

Statistical Analysis—Demographic and back-
ground variables were analyzed using a 2-sample



Randomized subjects, 174

Group 1 (pimecrolimus cream 1%)
n=86

Safety population, 86
ITT population, 86
PP population, 79

Treatment period

Early discontinuation, 5
Due to:

Adverse event, 0
Administration problems, 2
Unsatisfactory effect, 1
Lost to follow-up, 2

Protocol violations, 0

Completed trial, 81

Group 2 (vehicle)
n=388

Safety population, 88
ITT population, 87
PP population, 74

Treatment period

Early discontinuation, 13
Due to:

Adverse event, 1
Administration problems, 6
Unsatisfactory effect, 3
Lost to follow-up, 0

Protocol violations, 3

Completed trial, 75

Figure 1. Flow diagram of subject treatment. Subjects were randomized in a 1:1 ratio to receive pimecrolimus
cream 1% or vehicle twice daily for 7 consecutive days. ITT indicates intent to treat; PP, per protocol.

t test or a x? test. The primary efficacy variable and
other time-to-event variables were analyzed using
the Kaplan-Meier method, and the 2 treatments
were compared using the log-rank test. The binary
efficacy variables were analyzed using a Cochran-
Mantel-Haenszel test, adjusting for center.

The sample size was based on the primary
efficacy variable. Using existing data and clinical

judgment, it was expected that after 7 days of treat-
ment, 70% of subjects in the pimecrolimus group
would demonstrate pruritus improvement versus
40% in the vehicle group. With a 1:1 allocation
ratio, a 2-sided log-rank test, a significance level
of .05, and a nonevaluability rate of 0.10, approxi-
mately 170 subjects (85 subjects in each treatment
group) provided 95% power.!¢
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Results

Subject Demographics and Disposition—A total of
174 children and adolescents were randomized to
treatment with pimecrolimus cream 1% (n=86) or
vehicle (n=88). One subject in the pimecrolimus
group dropped out before the first application of study
drug. Both groups were well matched in demographic
and baseline disease characteristics (Table 1). Mean
ages were 0.5 years in the pimecrolimus group and
7.4 years in the vehicle group. At baseline, approxi-
mately one third of each group had mild AD (baseline
IGA=2) and approximately two thirds had moderate
AD (baseline IGA=3)(Table 2). Mean baseline pru-
ritus scores were similar for both treatment groups
(2.2 for pimecrolimus and 2.1 for vehicle, P=.470)
and represented moderate pruritus severity.

A higher percentage of subjects in the vehicle
group (15%) discontinued prior to study comple-
tion than subjects in the pimecrolimus group (6%).
A similar percentage of both groups discontinued
early for all reasons (ie, adverse event, unsatisfactory
effect, lost to follow-up) except protocol violations

Table 1.

(0% of pimecrolimus group, 3% of vehicle group)
and administrative problems (2% of pimecrolimus
group, 7% of vehicle group)(Figure 1).

The safety, ITT, and PP populations comprised
174, 173, and 153 subjects, respectively. The
PP population excluded 20 subjects from the ITT
population (7 subjects in the pimecrolimus group
and 13 subjects in the vehicle group) whose pruritus
score improved to either 1 (mild) or O (absent) in
the 24 hours between screening and baseline visits,
before the first application of study drug.

Efficacy—Subjects treated with pimecrolimus
reported faster improvement of their pruritus.
A higher percentage of this group achieved greater
levels of pruritus improvement, including total
resolution of pruritus versus subjects in the vehicle
group. In the ITT population, the median time from
initiation of treatment to a 1 point or more improve-
ment in pruritus score was 48 hours for the pimecro-
limus group versus 72 hours for the vehicle group, a
difference that approached significance (P=.084).
In the PP population, in which only subjects with

Demographic and Baseline Characteristics of Subjects by Treatment Group*

ITT Populationt

PP Population*

Pimecrolimus

Pimecrolimus

Cream 1% Vehicle  Total Cream 1% Vehicle Total

Characteristic (n=86) (n=88) (N=173) (n=79) (n=74) (N=153)
Age,y

Mean=SD 6.5x4.1 7.4%42 6.5x4.1 7.8%14.2 7.1£4.2

Range 2—17 2—-17 2—17 2—17 2—17 2—17

P value$ 131 .049
IGA score, mean 2.7 2.6 2.7 2.7

P value$ .453 .786
Pruritus severity 2.2 2.1 2.3 2.3
score,” mean

P value$ 470 T74

*ITT indicates intent to treat; PP, per protocol; IGA, investigator global assessment.
TAll randomized subjects who applied >1 dose of study drug and from whom >1 postbaseline efficacy measurement was obtained.
*AIlITT subjects with baseline pruritus score of 2 (moderate) or 3 (severe).

SBased on a 2-tailed t test.

"\GA score (O=clear, 1=almost clear, 2=mild disease, 3=moderate disease, 4=severe disease, 5=very severe disease).
TPruritus severity score (O=absent, 1=mild, 2=moderate, 3=severe).
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Table 2.
Baseline IGA Score Distribution*

Pimecrolimus Cream 1%, n (%) Vehicle, n (%)

IGA Score n=86 n=88 P valuet
0 (clear) 0 (0) 0 (0) .450

1 (almost clear) 0 (0) 0 (0)

2 (mild disease) 26 (30) 31 (36)

3 (moderate disease) 60 (70) 56 (64)

4 (severe disease) 0 (0) 0 (0)

5 (very severe disease) 0 (0) 0(0)

*|GA indicates investigator global assessment.
TP value based on the x? test.
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Figure 2. Percentage of subjects (per-protocol population) with 2 point or more improvement vs baseline in pruritus
score. P values were derived from x? tests performed on Kaplan-Meier data. Between-group significance was
demonstrated on day 3 and was sustained until the end of the treatment period.
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moderate or severe pruritus at baseline were evalu-
ated, median times to improvement reported were
the same as the ITT group; however, the difference
was significant (P=.038).

In 20 subjects, the pruritus score changed from
2 or 3 to 0 or 1 between screening and baseline,
suggesting that 1-point changes are not uncommon.
Therefore, sensitivity testing was conducted using
a more stringent 2 point or more pruritus score
improvement. Significantly more of the pimecroli-
mus group achieved at least a 2-point improvement
in pruritus beginning on day 3 of treatment (19%
of the pimecrolimus group vs 5.4% of the vehicle
group, PP population, P=.011). After 7 days of
treatment, these proportions increased to 51.9% of
the pimecrolimus group and 25.7% of the vehicle
group (P<.001)(Figure 2).

Significantly more of the pimecrolimus group
(13%) than the vehicle group (3%) reported com-
plete pruritus resolution beginning on day 3 of
treatment (PP population, P=.023). By day 7, these
proportions had increased to 37% for the pimecroli-
mus group and 18% for the vehicle group (PP popu-
lation, P=.008)(Figure 3).

A significant between-group difference also was
observed for improvement of the inflammatory signs
of AD. At day 7, a greater proportion of the pimecro-
limus group (69%) than the vehicle group (53%)
had a 1 point or more improvement from baseline
IGA score (P=.031).

Safety—In general, AEs were of mild to moder-
ate severity and were reported in low and similar
incidences for both treatment groups. For most
individual AEs, the incidence was no more than
1 subject in either treatment group. AEs that were
reported by more than 1 subject in either group
were impetigo, reported by 2 subjects (2.3%) in
the vehicle group and 1 subject (1.2%) in the
pimecrolimus group, and headache, reported by
2 subjects (2.3%) in the pimecrolimus group
and no subjects in the vehicle group. One sub-
ject in the vehicle group discontinued early
because of impetigo that was suspected to be
related to study medication; no subjects in the
pimecrolimus group discontinued secondary to
an AE. No serious AEs were reported in either
group. Both pimecrolimus and its corresponding
vehicle were well-tolerated, with only 1 report of
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Figure 3. Percentage of subjects (per-protocol population) with complete pruritus resolution (pruritus score=0
[absent]). P values were derived from x? tests performed on Kaplan-Meier data. Between-group significance was
demonstrated at day 3 and was sustained until the end of the treatment period.
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application site burning in the vehicle group and
no reports in the pimecrolimus group.

Comment
Pruritus is one of the most bothersome symptoms for
patients with AD. When a child has intense pru-
ritus, negative behavior, poor school performance,
and sleep deprivation for the child and other family
members can result. In addition, pruritus is the driver
of the itch-scratch cycle that initiates and sustains
exacerbations of AD. Therefore, it is useful for both
physicians and their patients to be aware of the time
frame when a treatment can be expected to begin
improving the pruritus.

In our study, pimecrolimus cream 1% effected
a rapid and notable pruritus improvement. Within
48 hours of starting treatment, pruritus improvement
was observed in the pimecrolimus group, and com-
plete pruritus resolution began the following day in
significantly more pimecrolimus-treated subjects than
in the vehicle group (P=.023). This favorable effect
became more pronounced throughout the remainder
of the trial. Raising the stringency from a modest
I-point to 2-point improvement in pruritus, and
even to complete pruritus resolution, only made the
separation between pimecrolimus and vehicle more
pronounced. These results confirm trends and findings
from previous trials.”!2

The antipruritic activity of pimecrolimus cream
complements well its proven anti-inflammatory activ-
ity in AD.”2!7 It is not surprising that pimecrolimus
improved skin inflammation while improving pruri-
tus, an effect that has been previously observed.”!?
This observation supports the conjecture that skin
inflammation and pruritus in AD are mediated by
similar immune mechanisms. Certain inflammatory
cytokines, such as interleukin 2, are well-known
as potent mediators of itch; and cyclosporin A, an
interleukin 2 inhibitor, has potent antipruritic effects
in AD.'8?! Pimecrolimus targets T cells, the primary
effector cells of AD,%?? and probably reduces and/or
resolves AD-associated pruritus, primarily through
its inhibitory effects on T-cell inflammatory cytokine
production and release. This study suggests that for
most children with mild to moderate AD, additional
specific antipruritic therapies such as sedating antihis-
tamines may not be required.

Conclusion

Pimecrolimus cream 1% improved pruritus within
48 hours and began to completely resolve pruritus by
the following day in children and adolescents with
mild to moderate AD. By breaking the itch-scratch

T s f ~linici

cycle early, pimecrolimus may facilitate faster control
of this skin condition.

Acknowledgment—The authors wish to thank Embryon
in Somerville, New Jersey, for editorial support in the
preparation and styling of this manuscript.

REFERENCES

1. Leung DY. Atopic dermatitis: new insights and opportuni-
ties for therapeutic intervention. J Allergy Clin Immunol.
2000;105:860-876.

2. Rajka G, ed. Essential Aspects of Atopic Dermatitis. Betlin,
Germany: Springer Verlag; 1989:57-69.

3. Hanifin JM. Pharmacophysiology of atopic dermatitis.
Clin Rev Allergy. 1986;4:43-65.

4. Morren MA, Przybilla B, Bamelis M, et al. Atopic dermatitis:
triggering factors. ] Am Acad Dermatol. 1994;31:467-473.

5. Robert C, Kupper TS. Inflammatory skin diseases,
T cells, and immune surveillance. N Engl ] Med.
1999;341:1817-1828.

6. Dahl RE, Bernhisel-Broadbent ], Scanlon-Holdford S, et
al. Sleep disturbances in children with atopic dermatitis.
Arch Pediatr Adolesc Med. 1995;149:856-860.

7. Stores G, Burrows A, Crawford C. Physiologic sleep dis-
turbance in children with atopic dermatitis: a case control
study. Pediatr Dermatol. 1998;15:264-268.

8. Grassberger M, Baumruker T, Enz A, et al. A novel anti-
inflammatory drug, SDZ ASM 981, for the treatment
of skin diseases: in vitro pharmacology. Br ] Dermatol.
1999;141:264-273.

9. Eichenfield LF, Lucky AW, Boguniewicz M, et al. Safety and
efficacy of pimecrolimus (ASM 981) cream 1% in the treat-
ment of mild and moderate atopic dermatitis in children
and adolescents. ] Am Acad Dermatol. 2002;46:495-504.

10. Kapp A, Papp K, Bingham A, et al, Flare Reduction in
Eczema with Elidel (infants) multicenter investigator
study group. Long-term management of atopic derma-
titis in infants with topical pimecrolimus, a nonste-
roid anti-inflammatory drug. J Allergy Clin Immunol.
2002;110:277-284.

11. Wahn U, Bos JD, Goodfield M, et al, Flare Reduction in
Eczema with Elidel (Children) Multicenter Investigator
Study Group. Efficacy and safety of pimecrolimus cream
in the long-term management of atopic dermatitis in
children. Pediatrics. 2002;110(1 pt 1):e2.

12. Meurer M, Folster-Holst R, Wozel G, et al, for the CASM-
DE-01 Study Group. Pimecrolimus cream in the long-term
management of atopic dermatitis in adults: a six-month
study. Dermatology. 2002;205:271-277.

13. Elidel [package insert]. East Hanover, NJ: Novartis
Pharmaceuticals Corporation; 2006.

14. Ho VC, Gupta A, Kaufmann R, et al. Safety and
efficacy of nonsteroid pimecrolimus cream 1% in the
treatment of atopic dermatitis in infants. ] Pediatr.
2003;142:155-162.

VOLUME 79, JANUARY 2007 71



- s | ~linic

15.

16.

17.

18.

Williams HC, Burney PG, Pembroke AC, et al. The
U.K. Working Party’s Diagnostic Criteria for Atopic
Dermatitis, III: independent hospital validation. Br |
Dermatol. 1994;131:406-416.

Freedman LS. Tables of the number of patients required
in clinical trials using the logrank test. Stat Med.
1982;1:121-129.

Eichenfield LE, Beck L. Elidel (pimecrolimus) cream 1%:
a nonsteroidal topical agent for the treatment of atopic
dermatitis. ] Allergy Clin Immunol. 2003;111:1153-1168.
Wahlgren CF, Scheynius A, Hagermark O. Antipruritic
effect of oral cyclosporin A in atopic dermatitis. Acta

Derm Venereol. 1990;70:323-329.

72 CUTIS®

19.

20.

21.

22.

van Joost T, Stolz E, Heule E Efficacy of low-dose cyclo-
sporine in severe atopic skin disease. Arch Dermatol.
1987;123:166-167.

Wahlgren CE Tengvall Linder M, Hagermark O, et al.
Itch and inflammation induced by intradermally injected
interleukin-2 in atopic dermatitis patients and healthy
subjects. Arch Dermatol Res. 1995;287:572-580.

Stiinder S, Steinhoff M. Pathophysiology of pruritus in atopic
dermatitis: an overview. Exp Dermatol. 2002;11:12-24.
Meingassner ]G, Grassberger M, Fahrngruber H, et al.
A novel anti-inflammatory drug, SDZ ASM 981, for
the topical and oral treatment of skin diseases: in vivo

pharmacology. Br ] Dermatol. 1997;137:568-576.



