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Abstract
Objective: To evaluate the efficacy and safety of pimecrolimus cream 1% in the treatment of AD in the pediatric population.

Methods: PubMed, EMBASE, Web of Science and Cochrane library databases were searched till July 2013. The randomized
and nonrandomized blinded studies of pimecrolimus cream 1% applied twice daily with Jaded score =3 in pediatric
patients with AD were included. The efficacy outcomes included investigator global assessment (IGA), eczema area and
severity index (EASI) scores, pruritus and care giver's assessments and flares free period. Adverse events were reviewed to
assess the safety.

Results: Out of 81 studies, 7 were selected that enrolled 2,170 pediatric patients. The pooled analysis reported that
pimecrolimus was no better to vehicle reducing eczema at day-8, day-26 and six weeks (OR 4.95, 95% Cl 2.79-8.80), (OR
9.69, 95% Cl 4.12-22.83) and (OR 3.83. 95% Cl 1.94-7.56), respectively in children. Similarly, pimecrolimus did not show
beneficial effects when analyzed for mild or absent pruritus at day 4 (OR 8.29, 95% Cl 3.88-17.72 favoring vehicle), day 43
(OR 1.81 95% Cl 1.13-2.89 favoring vehicle) and 1 week (OR 2.29, 95%CI 1.45 to 3.60 favoring vehicle) as compared with
vehicle. One study comparing pimecrolimus with tacrolimus found no significant difference in achieving mild or absent
pruritus (OR 0.94, 95% Cl 0.44-1.99). More patients showed an improvement in overall disease in vehicle group at day 8 (OR
3.30, 95% Cl 2.03-5.35), day 29 (OR 14.14, 95% Cl 6.87-29.13) and day 43 (OR 4.11, 95% Cl 2.59-6.52) as compared with
pimecrolimus 1% group, as assessed by caregivers. No significant difference was seen between the total AEs in both groups
(pimecrolimus vs vehicle/tacrolimus) (OR 1.19, 95% CI 0.85, 1.65)

Conclusion: The results of the present meta-analysis showed that pimecrolimus cream 1% was not significantly better to
vehicle for AD in pediatrics population.
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mast cells [12,13]. It has a unique skin-selective pharmacologic
profile [14,15]. The various clinical trials in infants, children and
adults have shown pimecrolimus to be effective in reducing
incidence of major flares of the disease; thereby, improving the
signs and symptoms of AD [16-22]. The treatment of AD with

Introduction

Atopic dermatitis (AD) also known as atopic eczema, is an
inflammatory, chronic and relapsing skin disorder [1] affecting
10% to 15% of the children worldwide [2]. The AD signs and

symptoms are seen during first six months of life in 48% to 75%
patients [3,4] and in 80%—-85% of the patients at age of five years
[5,6]. There is no consistent overall trend for the incidence or
prevalence of atopic eczema worldwide. However, a marked
increase in lifetime prevalence of atopic eczema symptoms was
seen in Africa, eastern Asia, Western Europe and parts of northern
Europe [7].

AD 1s considered as the first symptom of the ‘atopic march’ [8]
and is characterized by itching, redness and skin creases [9]. It has
a significant social, personal, emotional and economic impact on
the life of patients and their family [10]. Pimecrolimus cream 1%
is a promising FDA approved therapy for the clinical care of AD
patients [11,12]. Pimecrolimus cream 1% is an anti-inflammatory
compound that blocks the T-cells proliferation and inhibits the
production and release of numerous inflammatory mediators from
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pimecrolimus cream 1% is an important alternative to topical
corticosteroids without the associated adverse events (AE) [23,24].

AD starts in an early age (onset <2 years of age) [9] and is a
threat to the overall health and development of a child [25]. The
management of AD in children is a complex clinical challenge
[10,26]. Previous studies with pimecrolimus cream 1% have
shown it to effective and well tolerated treatment for individuals of
all age groups, at all levels of disease severity, irrespective of ethnic
origin [11,17,27]. It has also been observed to safe and effective on
sensitive skin areas such as face and neck [1,17]. The long term
studies have shown that pimecrolimus 1% also improves the
quality of life of patients [28].

Pimecrolimus was introduced into the market for the short-term
treatment and long term control of AD. It had proved to be
effective and safe and tried to replace weaker topical steroids in
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Figure 1. Flowchart of trials.
doi:10.1371/journal.pone.0093095.g001

treatment of AD, however its place in the market is still unclear
[13,29].

Moreover, the clinical data from population of different age
groups (infants, children or adults) produces heterogeneity in the
results [24]. Little research has been focused on infants [9].The
data on long term use of pimecrolimus for AD in children is
lacking, as majority of the trials are conducted on population of
small sample size. Hence, based on published randomized
controlled trials (RCTs) and non-RCTs, we performed a meta-
analysis to compare the efficacy and safety of pimecrolimus cream
1% with vehicle or tacrolimus in treating AD specifically in
pediatric population.

Materials and Methods

Search strategy

A bibliographic search of medical literature till July 2013 was
performed using databases as PubMed, EMBASE and Web of
Science. The search string (“Pimecrolimus” OR “SDZ ASM 981
OR “ELIDEL”) AND (“atopic dermatitis” OR “dermatitis in
children” OR “eczema’”) was used to search for relevant articles.
The Cochrane library (www.cochranelibrary.com) was also
searched. Reference lists of included studies and review articles
were manually searched. Only original papers in English
published in journals with a peer review process were included
after reading the abstracts. The meta-analysis was limited to
studies conducted in human.
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*Data redundancy=2
*Extension Study-=3

+Studies reporting AD on head,
neck and face = 2

«Inclusion criteria not met = 7

Inclusion and Exclusion Criteria. Blinded, randomized or
non-randomized, vehicle controlled or active comparator trials of
pimecrolimus cream 1% reporting clinical relevant outcome
measures like efficacy, safety or tolerability were selected. The
study was eligible for inclusion if 1) the study was on pediatric
patients (up to 17 years of age) with diagnosis of AD (mild,
moderate or severe); 2) compared topical pimecrolimus 1% with
vehicle (cream base, but not containing pimecrolimus) or an active
comparator; 3) outcome measures was investigators’ global
assessment (IGA), eczema area and severity index (EASI), time
to first flare or pruritus assessment and; 4) had Jaded score =3
[30]. The study was excluded if 1) it was on adult population; 2) an
open-labeled study; 3) non-comparative design; 4) either IGA or
EASI scores missing; 5) contained previously published data.

The abstract of an article was reviewed if the title of the article
and/or key words were relevant. The full text articles of all
potentially relevant articles were read to consider the article for
inclusion in the study. The reference lists of the included articles
were cross checked to identify citations that could have been
missed in the primary search steps. The articles reporting
msufficient data, using non-standardized scoring systems, or
lacking precise comparison methods were rejected. Two authors
independently assessed the methodological quality of the included
study and extracted the relevant data.

April 2014 | Volume 9 | Issue 4 | €93095


www.cochranelibrary.com

Pimecrolimus in Children

L00¥ S60£600°duod"[euInof/L /g 1°0L:10p

(Apmas
papuliq s)}aam 9) snwijoioel EJEVEN Apnmis
VoI D EENNIT4 ‘snwijosoawid o4 0} 33eISPON HEERNARENERTIN sieak /1-T 1L dnoub-|3||eiedpaziwopues papullg 00z “1adway|
Ajlep paziwopuel
ISY3 VoI S}oam 9 adimy'snwijonawid %1 919A3s 0} PlIN Ja3uadRINN sieak £1-1 €0F  ‘P3]|043U0d 3PIY3A ‘Papul|g-3|qnog T00T ‘IPyusydi3
Aliep ao1m3 eljessny pue
/(SP10433}S0D1340D eJL)Y YINOoS ‘epeue) ‘saiels
JUBWI1eaI]} WIS) 10YS) panun ay ‘adoun3 ul 6) P3]|043U0-3DIYDA
ISY3 ‘v¥OI Jeak | JPIYSA ‘snwiijosdawid 94| 2J9A3S 0} P|IN S9LIUNOD €| Ul SIUD €§ sieak /1-T €LL paziwopuel ‘pullg -3|qnoqg 00T ‘uyem
dasys (s)}29m p-pung Ajiep ao1my Kuewsn P3]]0J3U0d-3]PIYdAPIZIWOpPUERI
‘smnid ‘|Sy3 ‘voI s|qnoq) ¥33Mm 0 ‘BPIYIA ‘snuijodswid 91| 919A3s 0} PlIN Ul SI91URd 61 “ISULdNIN sYuow €z-¢ Lot ‘pullq 3|qnog ¥00T ‘uewyney
uleds ‘eduyy
(s}}@am 9:pullg Allep ad1my yinos ‘Auewssn ‘epeued
sniunid ‘ISy3 ‘voI 3a|gnoqQ) s¥2am 97 ‘S21YaA ‘snwitjonswid 95 dleISpow 01 PlIN ‘lizeag ‘eljesasny ul SI191Uad ST syuow €z-¢ o8l P3]|01u03-3)21YaA ‘puljg-3|gnoQg €002 ‘OH
Allep ad1my s91e1S panun sieak dnoub-[a)esed ‘pa||043U0I-3DIYIA
sniunid ‘|Sy3 ‘voI syuow 9 JPIYaA ‘snwiijoddwid o4 2I9A3S 01 PlIN 9Y1 Ul SI9JUDD GE UDUdIN L1 01 syow ¢ s/t paziwopuel ‘puljg-3|gnog 900¢ ‘pauybals
(wopbury payun ay) pue
‘uleds ‘eduyy Yinos ‘puejesz
M3N ‘Auewisn ‘aduely dnoub-|3||esed
Ajlep ad1my ‘epeue) ‘wnib|ag) ssUN0d P3]|011U0D-3|21YaA
smunid ‘ISy3 ‘vol Jeak | SPIYSA ‘snwitjosddwid 94| 9I9A3S 01 PlIN 8 Ul SI91UDD |7 “49udN NN syuow €z-¢ 16T paziwopuel ‘puljg-3jgnog 200z ‘ddey
awocnQo uoneing |O43U0D ‘UOIUBAIRU] @V JO A4dAdS JEITIED) aby u adAL Apms

‘(sonsuardeley) Apnis) snwijoldswid L djqel

April 2014 | Volume 9 | Issue 4 | €93095

PLOS ONE | www.plosone.org



Table 2. Reduction in EASI scores.

Study Treatment Vehicle/tacrolimus Day P value
Siegfried, 2006 —34% 3% 8 <0.001
Ho, 2003 —81.69% —25% 43 <0.001
Kaufman, 2004 —71.50 19.4 29 <0.001
Eichenfield, 2002 —45% 1% 43 =0.001

doi:10.1371/journal.pone.0093095.t002

Intervention

Pimecrolimus cream 1% or corresponding vehicle/active
comparator was applied as a thin film to the affected areas twice
daily.

Outcomes

The primary outcome was IGA. EASI was reviewed in the
articles wherever available. IGA scores utilize a six-point scale,
ranging from 0 (clear) to 5 (very severe disease). IGA scores
measure disease severity based on morphology, without referring
back to the baseline state [31]. EASI is a validated tool for
objectively assessing the severity of eczema. It assesses erythema,

Pimecrolimus in Children

infiltration/papulation, excoriation and lichenification separately
on a 4-point-scale (0-3), in the head and neck region, trunk, upper
limbs and lower limbs [32]. The other efficacy outcome measures
were puritus, caregiver assessments and flare free periods.

Adverse events (AEs) were assessed to compare safety. We also
compared tolerability profile of pimercrolimus 1% and vehicle by
performing a meta-analysis of total withdrawals from each group,
discontinuations due to unsatisfactory therapeutic effects and total
ARs.

Data extraction

The meta-analysis was reported as per the Quality of Reporting
of Meta-analyses (QUOROM) statement [33]. Two investigators
independently assessed the quality of trials and any disagreement
was resolved through discussion with the third author. The Jadad
score was used to evaluate the quality analysis of methodology,
including randomization, blinding and withdrawal from study.
The Jadad scale scores from 1 to 5, where 1 or 2 indicates poor in
quality and 3-5 indicates high quality [30].

Statistical analysis

The statistical analysis was performed using software Review
Manager 5.2. The output of the data is in the form of forest plot.
The population varied in studies that we have selected for example

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1DAY 8
Eichenfield 2002 32 267 3 136 125% 6.04[1.81, 2009
Kapp 2002 91 204 4 46 129% 8B40 (292 24 48] —
Siegfied 20086 34 181 7 91 27.0% 278[1.18,6.54] —
Subtotal (95% Cl) 652 273 524%  4.95[2.79,8.80] <l
Total events 157 14
Heterogeneity Chi*= 283, df=2 (P=1024), *=20%
Testfor overall effect Z=545(F = 0.00001)
1.1.2 DAY 29
Kaufmann 2004 69 129 7 66 15.4% 9E69[412 2283 -
Subtotal (95% CI) 129 66 154% 9.69[4.12, 22.83] =
Total events 69 7
Heterogeneity: Mot applicable
Testfor overall effect Z=5.20 (P = 0.00001)
1.1.3 DAY 43
Kemper 2004 18 A8 0 0 Mot estimable
Subtotal (95% CI) 0 0 Not estimable
Total events 0 0
Heterogeneity: Mot applicable
Testfor averall effect Mot applicable
1.1.4 6 WEEKS
Wincent 2003 67 123 15 B3 322% 3.83[1.94, 7.58] ——
Subtotal (95% CI) 123 63 32.2%  3.83[1.94,7.56] =T
Total events 67 15
Heterogeneity, Mot applicahle
Testfor overall effect Z= 3.87 (P =0.0001)
Total (95% CI) 904 402 100.0% 5.32 [3.60, 7.86] "’
Total events 283 36
Heterogeneity: Chi*= 577, df= 4 (P=022) F=31% 0 i]ﬁ 052 3 é ZIIJ

Testfor overall effect Z=8.39 (P = 0.00001)
Testfor subgroup differences: Chif= 284, df=2 (P=0.24), F=295%

Favours [experimental]

Figure 2. Analysis of reduction in IGA (Pimecrolimus vs vehicle).

doi:10.1371/journal.pone.0093095.g002
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Treatment Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Kemper 2004 18 58 27 67 100.0% 0.67[0.32,1.40]
Total (95% CI) 58 67 100.0%  0.67[0.32, 1.40]
Total events 18 27

Heterogeneity: Mot applicable
Testfor overall effect Z=1.07 (F=0.28)

100

10
Favours [control]

001 01 1
Favours [exsn;—rimenta |]

Figure 3. Analysis of reduction in IGA (pimecrolimus vs tacrolimus).

doi:10.1371/journal.pone.0093095.9g003

the age of the subject varied from one study to another. Hence,
effect size also varied, t.e, there was distribution of effect size, so we
have used random effect model rather than fixed effect model. We
have also investigated heterogeneity by splitting the studies into
subgroups and looking at the forest plot and also calculated chi®
value. A p-value of <0.1 was considered to be suggestive of
statistical heterogeneity. The comparison of the effects between
two groups is expressed in terms of odds ratio (OR) and its 95%
confidence interval (95% CI). In order to avoid risk of bias, we
have included only the blinded, controlled trials and excluded
observational and follow up studies.

Results

Trial Flow

A total of 81 relative studies published till July 2013 was
obtained by electronic databases searches. Of these, 60 were
excluded on the basis of title and abstract. The full texts of 21
articles were retrieved and read by two independent investigators.
From these 21 articles identified, 14 articles were rejected because
of data redundancy, the research goal/objective being different,
extension study, an open labeled study, etc. Finally, seven articles
(6 randomized and 1 non-randomized) met all entry criteria and
were included in the meta-analysis. The trial flow is illustrated in
Figure 1.

Descriptions of studies

The characteristics of the included studies are given in table 1.
Of the seven studies, six studies were double-blinded and one was
investigator blinded study. A total of 2,170 pediatric patients were
enrolled in the included studies. Of these, three trials were
conducted on infants (3 to 23 months, n=638) [19,20,34], one on
infants and children (3 months to 11 years, n=275) [35] and three
on children and adolescents (2 years to 17 years, n=1,257)
[18,22]. The severity of participant’s AD varied from mild to
severe (IGA score =2 to 4) in five trials [18,20,22,34,35], mild to
moderate (IGA score =2 to 3) in one trial [19] and moderate to
severe (IGA =3 to 4) in another trial [36].

Vehicle controlled trials. Six trials (2,029 participants)
compared 1% pimecrolimus cream applied twice daily against a
vehicle control [18-20,22,34,35].

Active controlled trials. One trial (141 participants)
compared 1% pimecrolimus cream against tacrolimus applied

daily [36].

Efficacy

The efficacy results of different comparisons have been
summarized in different figures given below. The efficacy results
include IGA, EASI score, flare free periods, improvement in
puritus and caregiver assessments. The EASI score of the studies is
presented in table 2. Each individual study reported a significantly

Treatment Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
41.1DAY S
Kaufrmann 2004 7129 20 B8 337% D13[0.05 033 — & —
Subtotal (95% CI) 129 66 33.7%  0.13[0.05,0.33] —euiii—
Total events 7 20
Heterogeneity: Mot applicable
Testfor averall effect Z=4 29 (P = 0.0001)
4.1.2 6 MONTHS
Kapp 2002 220 360 42 123 328% 3.03[1.97, 4.65] —a—
Siegftied 2006 94 181 3 91 267% 2.09[1.24, 353 —
Ulrich wahn 2002 112 166 g 28 6.8% 4.38[1.86,1032]
Subtotal (95% CI) 707 242 66.3%  2.79[2.05, 3.80] >
Total events 426 82
Heterogeneity: Chi?= 238, df=2{P=030), P=16%
Testfor overall effect: Z=6.52 (P = 0.00001)
Total (95% CI) 836 308 100.0% 1.89[1.44, 2.50] R
Total events 433 102
Heterogeneity: Chi®= 4028, df= 3 (P = 0.00001); F= 93% tl‘tlﬁ sz é 20'

Testfor overall effect: Z=4.52 (P = 0.00001)

Favours [experimental] Favours [control]

Testfor subaroup differences: Chi®= 37.60, df=1 (P = 0.00001}), F=87.3%

Figure 4. Analysis of flare free periods (pimecrolimus vs vehicle).
doi:10.1371/journal.pone.0093095.9004
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Treatment Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total BEvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
21.1Day4
Kaufrmann 2004 77129 10 B8 95% B8.29[388,17.72] —_—
Subtotal (95% CI) 129 66 9.5% 8.29[3.88,17.72] B e
Total events 77 10

Heterogeneity, Mot applicable
Testfor overall effect: Z= 546 (P = 0.00001)

2.1.2 DAY 43

Kapp 2002 158 204 27 48 17.7% 2421.23,4.74] =
Vincent 2003 89 123 4 B3 267% 1.40[0.73, 2.69 T
Subtotal (95% CI) 327 109 444%  1.81[1.13,2.89] -
Total events 247 68

Heterogeneity: Chi®=1.29, df=1 (P=0.26);, F= 23%
Test for averall effect: Z= 248 (P=0.01)

2.1.3 1 WEEK

Eichenfield 2002 118 267 35 136 461% 2.29[1.45 3.60] —_—
Subtotal (95% CI) 267 136 46.1%  2.29[1.45, 3.60] B
Total events 118 35

Heterogeneity: Mot applicable
Test for averall effect: Z= 3.57 (P = 0.0004)

Total (95% CI) 723 311 100.0%  2.64[1.98, 3.54] S 4

Total events 442 113

Heterogeneity Chi*=12.79, df= 3 (P=0.008); F=77%

Test for overall effect: Z2=6.54 (P = 0.00001)

Testfor subgroup differences: Chi*=11.96, df= 2 (F=0.003), F=827%

Figure 5. Analysis of pruritus (pimecrolimus vs vehicle).
doi:10.1371/journal.pone.0093095.g005

better reduction (p=0.0001) in EASI score with pimecrolimus 1%
as compared with vehicle.

Investigator-rated clinical response as clear or almost
clear eczema (reduction in IGA). The IGA reduction was
more with pimecrolimus 1% as compared with vehicle in
individual studies. However, when we pooled the data of these
individual studies, the reduction in IGA was in favor of vehicle as
compared with pimecrolimus 1% at all time points (Figure 2).

A single trial that compared pimecrolimus 1% with tacrolimus
0.03% (125 participants) found no significant difference between
the two groups (OR 0.67 95% CI 0.32-1.40) [36] (Figure 3).

No flare of eczema during treatment (Flare free
periods). Figure 4 shows the proportion and OR of participants
who did not experience a flare of eczema. Kaufmann et al (195
participants) reported significantly more participants without flares
in the pimecrolimus group compared against vehicle (OR 0.13,
95% CI 0.05-0.33) within eight days of the treatment [34].
However, at 6 months pimecrolimus did not seem to be beneficial

D05 0.2 5 20
Favours [experimental] Favours [control]

(OR 1.69, 95% CI 1.45 to 1.96 in favor of vehicle) based on data
from 3 trials involving 949 participants [20,22,35].

Mild or absent pruritus

The results of mild or absent pruritus at day 4 (OR 8.29, 95%
CI 3.88-17.72), day 43 (OR 1.81 95% CI 1.13-2.89) and 1 week
(OR 2.29, 95% CI 1.45 to 3.60) favored vehicle as compared
against pimecrolimus. (Figure 5).When compared to tacrolimus,
[36] no significant difference was observed in achieving mild or
absent pruritus (OR 0.94, 95% CI 0.44-1.99) between the two
treatment groups (Figure 6).

Caregiver’s assessments

According to care givers assessments, pimecrolimus did not rate
better at showing improvement in overall disease (OR 3.30, 95%
CI 2.03-5.35 favoring vehicle), day 29 (OR 14.14, 95% CI 6.87—
29.13 favoring vehicle) and day 43 (OR 4.11, 95% CI 2.59-6.52
favoring vehicle) as compared with the vehicle group, based on
pooled results (Figure 7).

Treatment Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kemper 2004 34 58 46 67 100.0% 0.94 (044, 1.98]
Total (95% CI) 58 67 100.0%  0.94[0.44, 1.99]
Total events 39 46

Heterogeneity: Mot applicable
Testfor overall effect Z=017 (P=0.87)

Figure 6. Analysis of pruritus (pimecrolimus vs tacrolimus).
doi:10.1371/journal.pone.0093095.9g006
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Treatment Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 DAY 8
Eichenfield 2002 120 267 27 136 488% 3.30[2.03, 5.35] ——
Subtotal (95% CI) 267 136 48.8% 3.30[2.03, 5.35] il
Total events 120 27
Heterogeneity, Mot applicable
Test for overall effect Z=4.81 (P = 0.00001)
3.1.2 DAY 29
Kaufmann 2004 104 129 15 GE 95% 1414687, 2913] —_——
Subtotal (95% Cl) 129 66 9.5% 14.14 [6.87, 29.13] il
Total events 104 15
Heterogeneity, Mot applicable
Testfor overall effect 2= 719 (P = 0.00001)
3.1.3 DAY 43
Kapp 2002 152 204 25 46 258% 246[1.27,4.75) —
Vincent 2003 88 123 17 63 159% 6.80[3.45 1343] ——
Subtotal (95% Cl) 327 109 41.6% 4.11[2.59, 6.52] o
Total events 240 42
Heterageneity: Chi*= 4 45 df=1 (P=0.03), F=78%
Test for overall effect Z=6.01 (P <0.00001)
Total (95% CI) 723 311 100.0% 4.67 [3.45,6.31] <
Total events 464 a4
Heterogeneity. Chi*=1584, df=2 (P=0001), F=81% UI:JS IJ=2 % Z:D

Testfor overall effect Z=10.02 (P = 0.00001)

Testfor subgroup differences: Chi*=11.31, df=2 (F=0.004), F=823%

Favours [experimental] Favours [control]

Figure 7. Analysis of care giver’'s assessment (pimecrolimus vs pruritus).

doi:10.1371/journal.pone.0093095.g007

Adverse Events

The most common adverse events (AEs) were typical childhood
infections and ailments. The pooled data for overall AEs showed
that there was no significant difference between the total AEs in
both groups (OR 1.19, 95% CI 0.85, 1.65) (Figure 8). However,
overall study withdrawal (OR 0.44, 95% CI 0.35, 0.55) (Figure 9)
and study withdrawal due to unsatisfactory therapeutic effect (OR
0.25, 95% CI 0.19, 0.34) were lesser in pimecrolimus group as
compared with vehicle (Figure 10).

Discussion

The present meta-analysis was conducted to compare pimecro-
limus 1% to vehicle/active comparator for the treatment of
pediatrics AD. Seven double-blinded/investigator blinded, ran-
domized/non-randomized, vehicle controlled/active comparator,
multicentre studies were identified and the data was pooled and

analyzed. We compared IGA, EASI score, pruritus assessments,
care givers assessments and flare free periods of these studies. The
safety of pimecrolimus cream 1% vs. vehicle and active
comparator was also assessed in children. Overall, the results of
this meta-analysis showed that pimecrolimus cream 1% was not
significantly better to vehicle for AD in children.

AD 1s common disease of children with an overall prevalence of
10-15-%, [2], however, little data is available to assess its
management in children. Pimecrolimus is a non-steroid inhibitor
of inflammatory cytokines [14] and is thought to be an important
treatment for children as it does not induce skin atrophy [37].
Majority of the clinical trials with pimecrolimus have been carried
out in adults and have shown promising results [21,38-40].

Evidence from short-term studies (4 weeks to 6 weeks) has
shown that topical pimecrolimus 1% is safe and effective for the
treatment of AD in infants [19,34,35] while the long term studies
(6 to 12 months) have shown that pimecrolimus 1% significantly

Treatment Control Odds Ratio Odds Ratio

Study or Subgroup  EBEvents Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kaufimann 2004 3 204 2 47 49% 0.34 [0.05, 2.07)
Kemper 2004 61 7 59 70 127% 1.14[0.45, 2.88) ——
Ulrich wahn 2002 118 476 44 237 67.0%  1.45[0.98, 213 i
Vincent 2003 7117 8 56 154%  0.38[0.13,1.11] . —
Total (95% CI) 868 410 100.0%  1.19[0.85, 1.65] Ea
Total events 189 113

i - == o v I - I } 1 1
Heterogeneity. Chif=7.18, df=3 (P=0.07), F= 58% N5 02 : 0

Test for overall effect Z2=1.03 (P = 0.30)

Figure 8. Analysis of total Adverse events.
doi:10.1371/journal.pone.0093095.g008
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Treatment Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Eichenfield 2002 30 267 34 136 182% 0.38[0.22, 0.65] —=
Kapp 2002 36 204 16 47 103% 0.42[0.21,0.84] —
Kemper 2004 13 7 3 70 1.2% 501 [1.36,18.44)]
Siegfried 2006 33 183 26 92 136% 0.56 [0.31,1.01] ==
Ulrich wahn 2002 114 476 114 237 657% 0.34 [0.24, 0.47] E 3
Total (95% CI) 1201 582 100.0%  0.44[0.35, 0.55] &
Total events 226 183
Heterogeneity, Chi*= 16.66, df= 4 (P=0.002); F= 76% }EID1 011 110 1[1[]:

Test for overall effect: Z=6.97 (P = 0.00001)

Figure 9. Analysis of Study withdrawals.
doi:10.1371/journal.pone.0093095.9g009

reduces the incidence of disease flares; thereby, controlling the
signs and symptoms of AD [20,22]. In the present meta-analysis,
the three studies on very young population (3 to 23 months of age)
have reported substantial clinical benefits in terms of safety and
tolerability of pimecrolimus 1%. While the two studies on children
and adolescents concluded that the use of pimecrolimus 1% to
treat early signs and symptoms prevented the progression of major
AD flares. However, the pooled results of these studies in meta-
analysis did not yield promising results for pimecrolimus.

Ashcroft et al conducted a meta-analysis of 25 RCTs on 4186
patients using pimecrolimus 1% or tacrolimus 0.1% or 0.03%
Both the drugs were significantly more effective than a vehicle
control. However, the review was unable to show the long term
safety of pimecrolimus or tacrolimus over corticosteroids. Also,
due to absence of key comparisons with tacrolimus, the clinical
importance for topical pimecrolimus was unclear [24]. In our
meta-analysis, we were able to identify only one study that
compared pimecrolimus 1% with tacrolimus 0.03% in pediatric
patients. The study showed that though both had similar efficacy,
but pimecrolimus achieved better tolerability than tacrolimus.
However, it is difficult to comments on the efficacy of
pimecrolimus as compared with tacrolimus through the data of
a single study.

Chen et al in a meta-analysis of 20 trials involving 6288 infants
and children with AD reported that both the treatments are safe
and effective in pediatric patients with AD, with tacrolimus being
superior to pimecrolimus. However, the authors have reported the
possibility of evaluation bias of remissive effects in this systematic
review [31].

Treatment Control

Study or Subgroup

0Odds Ratio
Events Total Events Total Weight M-H, Fixed, 95% CI

Favours [experimental] Favours [control]

A Cochrane review from 31 clinical trials, involving 8019
participants observed that treatment of AD with pimecrolimus was
effective when compared against vehicle. Again, this systematic
review did not find evidence to support that pimecrolimus was
better option to treat eczema than moderate or potent corticoste-
roids or tacrolimus. The pooled results reported no statistically
significant difference between 1.0% pimecrolimus and 0.03%
tacrolimus in achieving clear or almost clear of eczema and mild
or absent pruritus following 1 week of the treatment [28].

We comprehensively searched for blinded, controlled trials from
a wide range of databases in order to avoid the risk of publication
bias, and used clinically relevant outcome measures. However, our
meta-analysis has certain limitations. Due to a lack of relevant
comparative data the clinical role of pimecrolimus is uncertain.
Further, there is little evidence to support the use of pimecrolimus
in infants. We compared rates of withdrawals, unsatisfactory
therapeutic effects, and total AEs that were based on data pooled
from trials of different durations. Moreover, long term safety
(beyond 1 or 2 years) of use of pimecrolimus is lacking because it
has been in use for less than a decade. Hence, long term trials are
required in future to check its long term efficacy.

Though the present meta-analysis from large number of
patients from more than 192 centers gives a doubtful view in the
use of pimecrolimus 1% in infants and children, we suggest that
pimecrolimus should be used with caution in this population
taking in to consideration the clinical condition of these patients
and available management strategies for AD in children.

Odds Ratio
M-H, Fixed, 95% CI

Eichenfield 2002 7 30 21 34 8.9% 0.19[0.08 0.56)

Kapp 2002 19 204 14 47 12.2% 0.24[0.11,0.53]

Siegfried 2006 7183 13 q2 0.9% 0.24 [0.09 0.63] B

Ulrich wahn 2002 59 476 F2 237 499% 0.32[0.22, 048] i

Vincent 2003 8 123 26 63 191% 010([0.04 024 —®"—

Total (95% CI) 1016 473 100.0%  0.25[0.19,0.34] o3

Total events 100 146

Heterogeneity: ChiF=629, df=4{P=0.18), F= 36% 0ns 0= : Q'ET

Test for overall effect: Z=9.29 (F = 0.00001)

Favours [experimental] Favours [control]

Figure 10. Analysis of Study withdrawals due to unsatisfactory therapeutic effects.

doi:10.1371/journal.pone.0093095.g010
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Retraction

Retraction: Pimecrolimus Cream 1% in the Management crxyes

of Atopic Dermatitis in Pediatric Patients: A Meta-

Analysis
The PLOS ONE Editors

After the publication of the article, a group of readers raised
concerns about several aspects of the methodology for the meta-
analysis and the interpretation of the results (http://www.plosone.
org/article/comments/info% 3Adoi%2F10.1371 % 2Fjournal.pone.
0093095).

Upon follow-up with the authors and consultation with editorial
board members, the following concerns have been identified:

* The interpretation of the reduction in Investigator’s Global
Assessment (IGA) score is incorrect (Figure 2), a greater reduction
in IGA scores indicates a positive event and thus the analysis shows
a beneficial effect of the intervention pimecrolimus.

* Figure 3 is incorrectly labelled, the label *control’ should read
’tacrolimus’, the interpretation of the results does not take into
consideration the direction of the outcome.

* There are concerns about the heterogeneity of the studies
analysed in Figure 4, which suggests that the results of the trials
should not be combined. The interpretation of the results of
Figure 4 is incorrect, lack of flare constitutes a positive outcome.

Reference
1. Huang C, Sheng Y (2014) Pimecrolimus Cream 1% in the Management of

Atopic Dermatitis in Pediatric Patients: A Meta-Analysis. PLoS ONE 9(4):
€93095. doi:10.1371/journal.pone.0093095

PLOS ONE | www.plosone.org

* There are concerns about the combination of trials that
involved placebo controls with those including active comparators,
particularly in relation to analyses regarding the assessment of
adverse events.

* The meta-analysis combined randomized and non-random-
ized trials, the analyses were not stratified by study design.

* There are concerns about the use of blinding as a selection
criteria for inclusion in the meta-analysis.

* Some aspects of the reporting do not adhere to the
requirements outlined in the PRISMA guidelines and about the
reproducibility of the search strategy reported.

The editors consider that the concerns above compromise the
validity of the conclusions drawn in relation to the efficacy and
safety of pimecrolimus cream 1% for the treatment of atopic
dermatitis in paediatric patients and as a result retract this
publication.

Citation: The PLOS ONE Editors (2014) Retraction: Pimecrolimus Cream 1% in the
Management of Atopic Dermatitis in Pediatric Patients: A Meta-Analysis. PLoS
ONE 9(9): €108566. doi:10.1371/journal.pone.0108566

Published September 16, 2014

Copyright: © 2014 The PLOS ONE Editors. This is an open-access article
distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.
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