
5050 JCAD journal of clinical and aesthetic dermatology  October 2016 • Volume 9 • Number 10

I

Objective:To evaluate the
efficacy and tolerability of a novel
hydrogen peroxide-based
regimen versus a benzoyl
peroxide-based regimen in mild-
to-moderate acne. Methods: In
this eight-week multicenter
study, patients were randomized
to either a hydrogen peroxide-
based or a benzoyl
peroxide-based regimen. The
primary outcome measure of
clinical response was assessed
using the Global acne Grading
System (GaGS) at baseline, four
weeks, and eight weeks. at Week
8, a patient self-satisfaction
questionnaire was administered.
Investigators were also queried at
that time regarding assessment
of tolerability and cosmetic
acceptability. Tolerability was also
measured at each visit. Results:
Both treatment regimens were
associated with improvement of
GaGS score at Week 8 compared
to baseline (p<0.0001). GaGS
score did not differ significantly
between the two regimens over
the same period (p=0.7765). No
significant adverse events were
reported or observed in either
treatment arm. Both patients and
investigators found both
regimens to be similarly effective
and cosmetically acceptable.
Conclusion: a novel hydrogen
peroxide-based regimen was
shown to be comparable in
efficacy, safety, and cosmetic
acceptability to a benzoyl
peroxide-based regimen in the
treatment of mild-to-moderate
acne.

J Clin Aesthet Dermatol.
2016;9(10):50–54

a B S T R a C T B R I E F  R E P O R T

Results of a Multicenter, Randomized,
Controlled Trial of a Hydrogen
Peroxide-based Kit versus a 
Benzoyl Peroxide-based Kit in 
Mild-to-moderate Acne
aSTEFANO VERALDI, MD; bGIUSEPPE MICALI, MD; cENZO BERARDESCA, MD; bFEDERICA DALL’OGLIO, MD;
cJO LINDA SINAGRA, MD; aELENA GUANZIROLI, MD
aDepartment of Pathophysiology and Transplantation, Università degli Studi di Milano, I.R.C.C.S. Foundation, Cà
Granda Ospedale Maggiore Policlinico, Milan, Italy; bSection of Dermatology, Department of Medical and Surgical
Specialties, University of Catania, Italy; cSan Gallicano Dermatological Institute, Rome, Italy

IN THE FIRST GLOBAL ALLIANCE
therapeutic guidelines of acne
published in 2003, benzoyl peroxide
(BP) was considered the first choice in
mild and moderate papulopustular acne
as well as in moderate nodular acne.1
This statement was substantially
confirmed in the second Global
Alliance publication in 2009.2 In the
European evidence-based guidelines,
BP, associated with adapalene (A) or
clindamycin, got a high strength of
recommendation in mild-to-moderate
papulopustular acne.3 However, irritant
contact dermatitis is a frequent side
effect of BP.4 It occurs in
approximately 40 percent of patients
and is clinically similar to irritant
contact dermatitis caused by topical
retinoids, although less severe.4 This
dermatitis is characterized mainly by
dryness and erythema.4 Allergic contact
dermatitis caused by BP is uncommon
in acne patients; however, its incidence
is likely underestimated.4 The authors
present the results of a multicenter,

randomized, controlled trial of a
hydrogen peroxide (HP)-based kit
versus a BP-based kit in mild-to-
moderate acne. 

PATIENTS AND METHODS
This eight-week clinical study was

carried out at two Italian dermatologic
departments (Catania and Rome).
Patients were randomized with 1:1
assignment to either the HP-based or
BP-based regimens. All procedures in
this study were followed in accordance
with site institutional review standards
and the principles of the Helsinki
Declaration of 1975, as revised in 2000
and 2008. 
One hundred and twenty male and

female patients between the ages of 14
and 40 years in otherwise good health
with mild-to-moderate acne were
selected and consented for enrollment,
and were randomized to a respective
treatment arm. Exclusion criteria
included pregnancy and lactation,
known hypersensitivity to components
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of the kits, and current use of
topical and oral anti-acne drugs. No
other topical and/or systemic drugs
were allowed, except for
sunscreens. A washout period of 30
days for oral anti-acne drugs and 15
days for topical therapies was
enforced. Patients were
randomized, and both they and the
dermatologists who rated the study
were blinded as to assignment. The
same dermatologist rated each
patient each time. Patients received
treatment with either the HP-based
regimen or the BP-based regimen.
At the initial visit, patients were
given an acne treatment kit and
were instructed by the investigator
on the correct use of the products.
In addition to baseline assessment,
patients were assessed and
evaluated for efficacy and safety at
Day 15 and Weeks 4 and 8. Each
patient was assessed using the
Global Acne Grading System
(GAGS)5 (Table 1) to gauge
aggregate severity based on local

scores from the face and non-facial
locations (chest, shoulders, and
back). The assessment of acne in a
given anatomic location (local
score) considers a factor based on
surface area, distribution, and
number of acne lesions multiplied
by a numeric grade, expressed on a
severity scale of 0 to 4 depending
on the type of lesions observed.
GAGS overall score was then
computed by addition of all local
scores. GAGS overall score range
designations were as follows: mild
acne (1–18), moderate (19–30),
severe (31–38), very severe (>39)
(Table 1). End-of-treatment efficacy
evaluation was also performed by
physicians and patients at Week 8
(rating range: 1–4) (Table 2). End-
of-treatment cosmetic acceptability
evaluation (based on the
characteristics of fragrance,
consistency, and product
absorption) was assessed by
patients. 
Each acne kit comprised three

products. Active ingredients for the
fragrance-free proprietary Aknekit®
(BMG Pharma, Milan, Italy) line
were as follows: “Purifying
Cleanser” (2% salicyclic acid, 0.5%
glycolic acid and 0.5% urea
peroxide), “Day Treatment” (0.9%
HP and 0.1% hyaluronic acid), and
“Night Treatment” (0.3% Krameria
triandra root extract, 0.05%
glycolic acid and 0.05% kojic acid).
Active ingredients of the

ArEA fAcTor GrAdE* LocAL scorE ( fAcTor x
GrAdE)

forehead 2 0-4 2 x (Grade)

right cheek 2 0-4 2 x (Grade)

Left cheek 2 0-4 2 x (Grade)

Nose 1 0-4 1 x (Grade)

chin 1 0-4 1 x (Grade)

chest, shoulders, back 3 0-4 3 x (Grade)

TABLE 1. Global Acne Grading system score calculation

*Grade for a given site was determined upon presence of the following: 0–no acne lesions; 1–comedones; 2–papules; 3–pustules; 4–nodules. for each patient, a total GAGs overall 
score was then computed by addition of all local scores

scorE
AssociATEd 

EfficAc y

1 No efficacy

2 Poor efficacy

3 Good efficacy

4 Excellent efficacy

TABLE 2. End-of-treatment efficacy evaluation
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proprietary Proactiv® line included
“Renewing Cleanser” (2.5% BP),
“Revitalizing Toner” [0.05%
glycolic acid and Hamamelis
virginiana (witch hazel)], and
“Repairing Treatment” (2.5% BP).
Patients in the HP-based arm
applied the “Day Lotion” in the
morning and the “Night Treatment”
in the evening. In the BP-based
arm, patients applied the
“Revitalizing Toner” and the
“Repairing Treatment” twice daily.
In both groups, cleansers were used
in the morning and at night. The

sample size of this study had
adequate power to detect a
significant difference in the GAGS
overall score at Week 8 from
baseline with significance set at
0.05. GAGS overall scores were
calculated for each patient and the
mean and standard deviation were
then computed for time points
(baseline, Day 15, and Weeks 4 and
8). Mixed model analysis of these
GAGS overall scores using time
and treatment as main effects were
performed. Pairwise comparisons
were undertaken with Sidak

adjustments. Median physician and
subject end-of-treatment efficacy
evaluations were compared
between the two treatment arms
using the Wilcoxon rank sum test
since data was ordinal.  

RESULTS
In all patients, the face was

involved. In one patient, the back
was also involved. One hundred
and three patients (85.8%)
completed all study procedures and
follow-up visits. Seventeen patients
stopped the trial for personal
reasons; none of the patients
stopped the treatment because of
adverse events. Skin phototypes
were in the range of I to III. The
primary outcome of this study was
the degree of clinical response to
treatment with the HP-based and
the BP-based regimens, according
to the GAGS score. Inter-group
comparison demonstrated that mean
GAGS overall scores (combining
time points) did not differ
significantly between the two
treatment groups (p=0.7765); mean
GAGS overall scores did not differ
significantly between treatments
and over time (p=0.9922). In
summary, both acne treatments
were effective and were associated
with significant improvement of
GAGS overall scores at Week 8
compared with baseline (Figure 1).
There was no significant difference
in efficacy between the two acne
regimens (Figure 2). 
Secondary outcomes included

patient and physician perceptions
about efficacy and cosmetic
acceptability. Comparison of end-
of-treatment efficacy evaluations
found both acne regimens to be

Figure 1. Mean GaGS overall scores over time

Figure 2. Mean of the sum of GaGS overall scores across all time
points
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effective and cosmetically pleasing.
No significant difference was
observed across treatment arms
(patient evaluation: p=0.6994;
physician evaluation: p=0.6565)
(Figures 3 and 4). No significant
adverse events were reported or
observed in either treatment arm. 

DISCUSSION
The first study on the treatment

of acne with HP was published in
1987.6 Subsequently, three trials
were published.7–9 Milani et al7
studied a 1% HP cream. In a
randomized, prospective trial, 60
patients were enrolled. HP or 4%
BP gel was applied twice daily for
eight weeks. The study endpoints
were reduction in mean total,
noninflammatory and inflammatory
lesions in comparison with baseline
and tolerability. HP was as effective
as BP in reducing both
noninflammatory and inflammatory
lesions. However, 1% HP cream
showed a better tolerability profile.7
Capizzi et al8 evaluated the

efficacy and tolerability of the
combination 1% HP cream and
0.1% adapalene gel in comparison
with the combination 4% BP cream
and 0.1% adapalene gel. Fifty-two
patients were randomly assigned to
HP cream and adapalene gel (group
HP/adapalene) or to BP cream and
adapalene gel (group
BP/adapalene), for eight weeks.
Efficacy was assessed by total,
inflammatory and noninflammatory
lesion count performed at baseline
and Weeks 4 and 8. Tolerability was
also assessed. A significantly
greater reduction in
noninflammatory lesions was

observed in the HP/adapalene
group. Also tolerability was
significantly better in the
HP/adapalene group. 
More recently, Muizzuddin et al9

developed a new HP system using
the enzyme glucose oxidase and
glucose. According to the authors,
this system is stable. In a short-term
(four days) clinical study, this
formulation was effective in
reducing the single lesion size and
total number of inflammatory
lesions. There was a 68-percent

reduction in inflammatory lesions
and 61-percent reduction in acne
lesion size within four days of
treatment. A six-week clinical study
displayed a 56-percent reduction in
total number of inflammatory
lesions and 45-percent reduction in
noninflammatory lesions. 
Results of the authors’ study

(multicenter and based on a high
number of evaluable patients) may
be summarized as follows: 1) this
HP-based regimen was comparable
in efficacy to the BP-based regimen

Figure 3. Patient end-of-treatment efficacy evaluation

Figure 4. Physician end-of-treatment efficacy evaluation
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in the treatment of mild-to-
moderate acne; 2) tolerability was
very good (as previously
mentioned, no significant adverse
events were reported or observed;
this very good tolerability allowed a
high adherence of patients to the
treatment); 3) cosmetic
acceptability was judged by the
patients as good. 
The main mechanism of action of

HP in acne is similar to that of BP: It
reduces Propionibacterium acnes
colonization.7,8A theoretic future of
topical HP may be represented by its
use in atrophic acne scars. Since the
1990s, it was demonstrated that
oxygen free radicals can both
stimulate and inhibit proliferation of
cultured human fibroblasts and that
fibroblasts themselves release
superoxide free radicals. Fibroblasts
release superoxide free radicals in
concentrations that stimulate
proliferation, a finding confirmed by
a dose-dependent inhibition of
proliferation by free radical
scavengers. Oxygen free radicals
released by a host of agents may thus
provide a very fast, specific, and
sensitive trigger for fibroblast
proliferation. Prolonged stimulation
may result in fibrosis.10 Normally, the
repair process in the skin begins with
an inflammatory response. However,
one of the most important aspects of
scarless fetal wound repair appears to
be a lack of inflammation, suggesting
that inflammation promotes scar
formation in the skin. While it is well
accepted that inflammation causes
scar formation in the fetus, it is not

known what specific factors
produced during inflammation are
responsible for these effects.
Oxidants released by activated
inflammatory cells have the potential
to be involved. An experimental
study, using a murine fetal wound
repair model, showed that HP
interferes with scarless healing,
possibly through the induction of
transforming growth factor-β1. HP
also increased the proliferation of
fetal fibroblasts, which could
contribute to an increase in the
fibrosis observed with HP.11
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