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A

The safety and efficacy of four different fixed
combination regimens of adapalene
0.1%/benzoyl peroxide 2.5% gel for the
treatment of acne vulgaris: results from a
randomised controlled study

Background: Combined use of a retinoid and antimicrobial is recom-
mended for acne, however, local tolerability issues may compromise
patient adherence and treatment outcome. Objectives: This multicentre,
single-blinded controlled study was designed to determine whether mod-
ified adapalene/benzoyl peroxide (A/BPO, Epiduo®, Galderma, France)
regimens improve local tolerability during the first four weeks of treat-
ment without impairing efficacy at Week 12. Materials & Methods: In
total, 120 subjects with mild-to-moderate acne received, during the first
four weeks, A/BPO daily overnight (A/BPO-EN), A/BPO daily for three
hours (A/BPO-3h), A/BPO daily overnight and a provided moisturizer
lotion (A/BPO-moisturizer), or A/BPO every other night (A/BPO-EoN).
Local tolerance assessments included signs and symptoms, global worst
score (GWS), and total sum score (TSS). Efficacy was assessed based
on lesion counts, investigator global assessment (IGA), and total lesion
count reduction. Adherence, subject satisfaction, and overall safety were
also assessed. Results: The mean TSS was significantly reduced at Week
1 with A/BPO-EoN vs. A/BPO-EN (p<0.05), and A/BPO-EoN led to
the lowest GWS and a decrease in severity of stinging/burning and ery-
thema (p<0.05). The A/BPO-moisturizer regimen prevented dryness and

A
b
m
b
[
T
o
a
F
m
e
c
o

scaling compared with the A/BPO-EN regimen. The median decrease
in lesions from baseline was similar in all groups: up to 67% for total,
72% for inflammatory, and 70% for non-inflammatory lesion counts.

Adherence, IGA, patient satisfaction, and overall safety were excellent.
Conclusions: Modulating treatment regimens during the first four weeks
improved local tolerability without impacting overall efficacy outcome
after 12 weeks and may improve treatment adherence during the first
weeks of therapy.
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cne vulgaris is a chronic skin disease that occurs
commonly among adolescents and some adults
[1]. Due to its multi-factorial pathogenesis, com-

ination therapy utilizing agents with complementary
echanisms, such as a topical retinoid and an antimicro-

ial, is recommended for the management of the disease
2, 3].
o enhance the combined use of a retinoid and benzoyl per-
02
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xide, a fixed-dose combination gel with adapalene 0.1%
nd benzoyl peroxide 2.5% (A/BPO, Epiduo®, Galderma
rance) has been developed. Based on their complementary
ode of action, as well as their individually demonstrated

fficacy and safety, this combination makes a rational
hoice for the treatment of all but the most severe cases
f acne [4-9]. In several multicentre, double-blinded, ran-
adapalene/benzoyl peroxide, emollient lotion, treat-
isturizer, management of treatment side effects

domised and controlled studies, once-daily application in
the evening of A/BPO provided significantly greater effi-
cacy compared with A alone, BPO alone, or the gel vehicle
combined [10-14]. Moreover, A/BPO acted more rapidly
than each component individually, with an onset of action
as early as Week 1, with improved quality of life and patient
adherence to treatment [10, 11, 13, 15, 16].
However, local tolerability issues during the first two weeks
doi:10.1684/ejd.2018.3367
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of treatment might play a role in adherence to treatment; an
important issue to consider as this impacts overall treat-
ment effectiveness [17-20]. In clinical practice, regimens
of topical retinoids or retinoid-containing agents may be
modified during the first weeks of treatment to allow for
skin adaptation [21]. Specifically, patients may be advised
to apply agents for a shorter duration or at a reduced
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requency at treatment initiation. Also, moisturizers may be
ecommended as an adjunctive measure to enhance tolera-
ility [4]. However, the effects of these modified regimens
n local tolerability and efficacy have never previously been
ormally evaluated.
he aim of the present study was to determine whether
odified regimens with A/BPO improve local tolerability

uring the first four weeks of treatment compared with the
tandard, once-daily, overnight application of A/BPO.

ethods

his multicentre, randomised, single-blinded controlled
rial was conducted between April and September 2009 at
hree investigational sites in Canada. The study was con-
ucted in accordance with local legal requirements, and
ocal ethics committee approval was obtained.
ubjects between 12 and 35 years of age with mild-

o-moderate facial acne vulgaris, assessed using the
nvestigator Global Assessment Scale (IGA of 2 or 3 on
scale from 0=clear to 5=very severe) with a minimum

f 10 inflammatory lesions, 10 to 100 non-inflammatory
esions, and no more than one nodule or cyst on the
ace, as well as Phototype of I to IV on the Fitzpatrick
cale, were included in the study [22]. Subjects were
qually randomised in a 1:1:1:1 ratio to: A/BPO overnight
A/BPO-EN); A/BPO for three hours (A/BPO-3h) followed
y a rinse-off using a provided mild cleanser (Cetaphil®

leanser, Galderma, France); A/BPO daily overnight and
provided moisturizer lotion to be applied in the morning

A/BPO-moisturizer [Cetaphil® lotion, Galderma France]);
r A/BPO every other night (A/BPO-EoN) during the first
our weeks. Except for the subjects randomised to the
/BPO-moisturizer group, none were allowed to use emol-

ients or moisturizers during the first four weeks of the
tudy.
uring the subsequent eight weeks, all subjects received
/BPO-EN with provided moisturizer to be used as neces-

ary. The total treatment period was 12 weeks.
tudy visits took place at baseline and Weeks 1, 2, 4, 8 and
2. Clinical assessments at these visits included evaluation
f the four individual signs and symptoms (dryness, scaling,
tinging/burning, and erythema) and each was rated on a
cale from 0 (none) to 3 (severe); acne lesion counts and
he IGA were assessed at all visits except Visit 1. Other
riteria included the percent change in inflammatory, non-
nflammatory, and total lesion counts from baseline, overall
afety based on reporting of adverse events, and subject
atisfaction at Week 4 and Week 12 using a questionnaire.
he primary safety variables (individual signs and symp-

om scores, rated from 0 to 3), global worst score (GWS,
efined as the highest score among the four local tolera-
ility parameters, rated from 0 to 3), total sum score (TSS,
JD, vol. 28, n◦ 4, July-August 2018

efined as the mean sum of all four local tolerability scores,
ated from 0 to 12), and patient satisfaction were analysed
sing the Cochran-Mantel-Haenszel (CMH) test stratified
y centre, after Ridit transformation with row mean dif-
erence statistics, to test the hypothesis of equality. Each
est was two-sided with a significance threshold of 0.050.
ue to the small sample size, efficacy parameters were only

ummarised descriptively.
Results

Demographic and baseline disease
characteristics
A total of 123 subjects were included: 32 in the A/BPO-
3h group, 29 in the A/BPO moisturizer group, 32 in the
A/BPO-EoN group, and 30 in the A/BPO-EN group. Of
these, 105 (85.4%) completed the study. Five (one in the
A/BPO-moisturizer, one in the A/BPO-EoN, and three in
the A/BPO EN group) discontinued due to adverse events.
The majority were Caucasian (80.5%) females (71; 57.7%)
with Phototype I-III (100; 81.3%) and a mean age of
20.6±6.43 years.
At baseline, all subjects had mild or moderate acne vul-
garis. In the A/BPO-moisturizer and A/BPO-EN group,
more subjects had mild acne (18 [62.1%] and 18 [60.0%],
respectively); lesion counts were similar between groups.
Detailed demographic and baseline disease characteristics
are provided in table 1.

Local tolerance

Individual signs and symptoms
A significantly higher percentage of subjects in the
A/BPO-moisturizer group than in the A/BPO-EN group
demonstrated no worsening of dryness or scaling (64.3% vs.
26.7% for both; p<0.005). The mean peak scores at Week
1 were also significantly lower for both dryness (0.36±0.56
vs. 0.82±0.72; p<0.01) and scaling (0.39±0.63 vs.
0.89±0.69; p<0.01) with A/BPO-moisturizer than with
standard A/BPO-EN.
A lower percentage of those with A/BPO-EoN compared
to standard regimen demonstrated worsening of sting-
ing/burning with moderate or severe symptoms (12.5% vs.
40.0%; p<0.05). Corresponding mean scores at Week 1
were significantly lower with EoN than with standard reg-
imen (0.55±0.51 vs.0.59±0.69; p<0.041).
Fewer subjects (15.6%) in the EoN group had a worst score
of moderate erythema compared to those on standard regi-
men (26.7%).
Results for worsening of individual local signs and symp-
toms during the first four weeks of treatment are provided
in figure 1.

Global worst score
After four weeks of treatment, the percentage of subjects
not experiencing worsening of GWS was 12.9%, 17.9%,
28.1%, and 23.3% in the A/BPO-3h, A/BPO moisturizer,
A/BPO-EoN, and A/BPO-EN groups, respectively. Distri-
bution of the GWS was significantly different between the
A/BPO-EN and A/BPO-EoN groups; a smaller percentage
of subjects in the A/BPO-EoN group had a maximum score
corresponding to moderate or severe (21.9% vs. 50.0%;
p=0.039). Therefore, the A/BPO-EoN group had less wors-
503

ening of the GWS compared to the A/BPO-EN group. The
evolution of GWS over time is provided in figure 2.

Total sum score
After four weeks of treatment, the percentages of sub-
jects who did not experience worsening of their TSS
was 0%, 17.9%, 9.4%, and 16.7% for the A/BPO-3h,
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Table 1. Demographic and baseline characteristics.

A/BPO-3h (n=32) A/BPO-moisturizer (n=29) A/BPO-EoN (n=32) A/BPO-EN (n=30)

Age, years (Mean±SD) 20.2±6.5 20.9±6.83 20.4±6.39 20.8±6.31

Gender, N (%)
Male 12 (37.5) 13 (44.8) 13 (40.6) 14 (46.7)
Female 20 (62.5) 16 (55.2) 19 (59.4) 16 (53.3)

Phototype, N (%)
I 2 (6.3) - 3 (9.4) 3 (10.0)
II 8 (25.0) 12 (41.4) 8 (25.0) 5 (16.7)
III 17 (53.1) 12 (41.4) 13 (40.6) 17 (56.7)
IV 5 (15.6) 5 (17.2) 8 (25.0) 5 (16.7)

IGA
2: Mild 14 (43.8) 18 (62.1) 17 (53.1) 18 (60.0)
3: Moderate 18 (56.3) 11 (37.9) 15 (46.9) 12 (40.0)

Median lesion counts
Inflammatory lesions 23.5 19 24.5 21
Non-inflammatory lesions 35 37 34.5 33
Total lesions 62.5 54 60.5 51
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igure 1. Worsening of local signs and symptoms during the first

/BPO-moisturizer, A/BPO-EoN, and A/BPO-EN groups,
espectively. Significantly more subjects in the A/BPO-3h
roup experienced less worsening compared with A/BPO-
N (p=0.020). The mean worst score was significantly

ower with A/BPO-EoN than with A/BPO-EN (3.06±1.92
0
A/BPO 3h A/BPO moisturizer A/BPO EoN A/BPO EN
EJD, vol. 28, n◦ 4, July-August 2018

four weeks of treatment.

vs. 4.13±2.45; p<0.05) and tended to be significant with
A/BPO-moisturizer (3.25±2.05). Therefore, both A/BPO-
EoN and A/BPO-moisturizer helped to reduce the local
tolerability signs and symptoms assessed in the study. The
evolution of TSS over time is provided in figure 3.
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verall safety
uring the study, 10 subjects reported 12 treatment-

elated adverse events. Somewhat more related AEs were
eported with A/BPO-EN (four subjects and five events)
han with A/BPO-3h (two subjects and three events),
/BPO-moisturizer (three subjects and three events), and
/BPO-EoN (one subject and one event). Adverse events

eading to study discontinuation were reported in one
ubject in the A/BPO-moisturizer group (skin burning sen-
ation), one in the A/BPO-EoN group (contact dermatitis),
nd three subjects in the A/BPO-EN group (contact der-
atitis, erythema, and skin irritation). All related AEs
ere mild or moderate in intensity. No serious AEs were

eported.

fficacy
JD, vol. 28, n◦ 4, July-August 2018

esion count
fter the first four weeks of treatment, a similar efficacy

n reducing median total lesion counts was observed in
ll groups (-30%, -34%, -40%, and -38% for A/BPO 3h,
/BPO moisturizer, A/BPO-EoN, and A/BPO-EN, respec-

ively), although a smaller reduction was observed at Week
with A/BPO-3h than with A/BPO-EN. At Week 12, a

imilar reduction in total lesion counts was observed in all
ek
6 8 10 12

groups, with a median change of -64%, -61%, -67%, and
-66% reported for A/BPO-3h, A/BPO-moisturizer, A/BPO
EoN, and A/BPO-EN, respectively (figure 4). The maxi-
mum between-group difference (6%) corresponded to four
inflammatory lesions (ILs).
The four groups demonstrated similar efficacy with regards
to reduction in the number of ILs at Weeks 2 and 4. At
Week 12, a median change of -66%, -72%, -61%, and -66%
was reported for the IL count with A/BPO-3h, A/BPO-
moisturizer, A/BPO-EoN, and A/BPO-EN, respectively,
with a maximum between-group difference of 11% corre-
sponding to about three lesions. At Week 4, a slightly lower
level of efficacy in reducing non-inflammatory lesions
(NILs) was observed in both A/BPO-3h and A/BPO-
moisturizer groups than in the A/BPO-EN group. However,
similar efficacy was observed for all four groups for the
NIL count at Week 12, with a median change of -70%,
-62%, -67%, and -67% reported for A/BPO-3h, A/BPO-
moisturizer, A/BPO-EoN, and A/BPO-EN. A maximum
505

between-group difference of 8% corresponded to about two
NILs.

Investigator global assessment
At Week 4, a slightly lower efficacy in terms of mean IGA
score was observed for A/BPO-3h than for A/BPO-EN.
However, similar IGA mean scores were observed for all
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igure 5. Subject satisfaction at Week 4.
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our groups at Week 12, with scores of 1.7, 1.7, 1.8, and 1.7
eported for A/BPO-3h, A/BPO-moisturizer, A/BPO-EoN,
nd A/BPO-EN, respectively.

ubject satisfaction
t Week 4, higher percentages of subjects with the three
odified A/BPO regimens were “not bothered at all” by

he treatment’s side effects (44.8%, 48.1%, and 59.3% for
/BPO-3h, A/BPO-moisturizer, and A/BPO-EoN, respec-

ively) compared to A/BPO-EN (30.8%), with a statistically
ignificant difference (p<0.05) between A/BPO-EoN and
/BPO EN.
high percentage of subjects reported to be “very satisfied”
06

r “satisfied” with treatment effectiveness at Week 4. A
ery high percentage of subjects were “very satisfied” or
satisfied” with the treatment and its instructions for use
t both Weeks 4 and 12. A relatively lower percentage of
ubjects were satisfied with the A/BPO-moisturizer regime
t Week 12, compared with the other three groups, while
he responses at Week 4 were similarly positive for all four
roups.
Very satisfied or satisfied with the treatment and
its instruction for use

Detailed results for subject satisfaction at Week 4 are pro-
vided in figure 5.
Overall, a majority of subjects in each group “would con-
sider using this treatment and its directions for use again”
and “would recommend this treatment and its directions for
use” to their friends.

Adherence
During the first four weeks of the study, more than 92% of
all subjects in each group reported adherence of at least 75%
with A/BPO-EN or A/BPO-EoN. Adherence for A/BPO-
moisturizer was 96.3% and for A/BPO-3h was 96.7%.
During the entire study, at least 90.0% of all subjects in
each group reported adherence of at least 75% with their
EJD, vol. 28, n◦ 4, July-August 2018

A/BPO regimen.

Discussion

The aim of this study was to compare the local tolerability
(dryness, scaling, stinging/burning, and erythema) of three
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odified regimens of 0.1%/2.5% A/BPO gel to that of the
tandard regimen of A/BPO during the first four weeks of
reatment.
esults of the efficacy of the regimens show that the
/BPO-moisturizer regimen prevented dryness and scal-

ng, compared with the A/BPO-EN regimen which reduced
everity of the stinging/burning and erythema. Overall,
/BPO/EoN led to the lowest GWS, and the mean TSS
as furthermore significantly decreased as early as Week
(p<0.05 for A/BPO-EoN vs. A/BPO-EN). This was also

he case for the A/BPO-moisturizer regimen, even though
he difference was not statistically significant.
verall, the four A/BPO regimens led to similar efficacy at
eek 12, with a median reduction from baseline of 61 to

7% in total lesion counts, 61 to 72% in inflammatory lesion
ounts, and 62 to 70% in non-inflammatory lesion counts.
t Week 12, most subjects in all four groups were not both-

red by the treatment side effects and were highly satisfied
ith the treatment effectiveness and its directions for use.
high percentage of subjects reported to be “very satis-

ed” or “satisfied” with the treatment effectiveness at both
eek 4 and Week 12, consistent with the efficacy results

ssessed by the investigators and the previously-established
fficacy of A/BPO (10-14). A slightly lower percentage of
ubjects was satisfied with the effectiveness of the A/BPO-
oisturizer regimen, compared with the other three groups,

ossibly due to the mandatory usage of the moisturizing
otion, which is not specifically adapted for facial usage. It
hould also be noted that a lower quantity of A/BPO gel
as applied in this group during the study.
ll A/BPO regimens were safe and well-tolerated with no

pecific issue reported for the standard treatment regimen,
/BPO-OD.
lthough the efficacy of A/BPO has been demonstrated

linically in several studies, the management of acne
atients remains challenging in daily clinical practice.
utaneous side effects, such as dryness, scaling, sting-

ng/burning, and erythema, have been reported to be
ssociated with A/BPO treatment [10-13, 23-25]. The local
rritations that typically occur are usually mild and appear
uring the first two weeks, with a peak after one week of
reatment [26, 27]. As a result, patients may adhere poorly
o their treatment, resulting in insufficient treatment, even
hough events are mainly mild in severity [28]. Kown et
l. reported in 2015 that tutorials on application methods
mprove local tolerance issues as well as the final clini-
al outcome of the condition [29]. Therefore, tutorials may
e an alternative. However, such tutorials have already been
mplemented and in real-life situations, these are not always
ollowed by the patients once they return home.
he present study demonstrates that modifying the standard

reatment regimen of a fixed combination of 0.1%/2.5%
/BPO during the first four weeks improves local tolera-
ility, while not impacting the efficacy outcome after the
ecommended 12-week treatment period, hence supporting
n increased treatment adherence from the beginning of the
JD, vol. 28, n◦ 4, July-August 2018

herapy.
hese two outcomes are of importance as adapting the treat-
ent regimen to the patient’s skin during the first weeks
ay improve adherence without impacting the efficacy of

reatment. Patients prone to dry and scaly skin may thus
enefit from a treatment regimen in which A/BPO is com-
ined with a moisturizer lotion which allows for improved
asiness-to-spread and occlusive, humectant, and emol-
lient effects. On the other hand, patients suffering from
stinging/burning or prone to erythema may benefit from a
treatment regimen administered once every other day. Con-
versely, a short-contact regimen of A/BPO and a cleanser
may not be the most suitable regimen as this requires dif-
ferent steps to be followed in the evening, therefore leading
to reduced patient adherence and increased local tolerance
issues if not followed correctly. Moreover, modulating the
topical combination treatment with oral antibiotics, cur-
rently suggested for the treatment of severe acne, may
increase the chances for the condition to heal [30].
Despite the fact that only three investigators participated
in this clinical study, which therefore limited the num-
ber of prescribers, the results of this study confirm that
modifying treatment regimens of a topical acne treatment
during the first four weeks improves local tolerance while
not impacting overall efficacy outcome after 12 weeks
of treatment. �
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