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Summary Background Combination therapy with antiseptics such as benzoyl peroxide (BP) and topical

retinoids is widely used as first-line treatment for acne vulgaris (AV). However, these combinations

could have a suboptimal skin tolerability. Recently, a new formulation of hydrogen peroxide (HP)

1% in stabilized cream (Crystacide�; Mipharm, Milan, Italy) became available. A previous clinical

study has shown that HP cream monotherapy presents a better skin tolerability in comparison with

BP in patients with mild AV.

Objectives To evaluate the tolerability and the efficacy of combination therapy with HP cream and

adapalene 0Æ1% gel in comparison with the combination of BP 4% cream and adapalene 0Æ1% gel in

the treatment of mild to moderate AV.

Methods In a randomized, investigator-blinded trial, 52 patients (mean ± SD age 25 ± 6 years;

19 men and 33 women) with AV were randomly assigned to HP cream and adapalene gel (group

HP + A) or to BP cream and adapalene gel (group BP + A), for eight consecutive weeks. Efficacy

was assessed by total (TL), inflammatory (IL) and noninflammatory (NL) lesion counts performed at

baseline and weeks 4 and 8. Tolerability was assessed by evaluating skin erythema, burning and

dryness at weeks 4 and 8.

Results All patients completed the study. At baseline, the mean ± SD numbers of TL, IL and NL

were 44 ± 9, 25 ± 7 and 19 ± 6 in group HP + A and 40 ± 9, 21 ± 7 and 19 ± 9 in group

BP + A, respectively. At the end of the treatment period, TL, IL and NL were reduced by 93%, 92%

and 95%, respectively, in group HP + A and by 88%, 86% and 90%, respectively, in group BP + A.

A significantly (P ¼ 0Æ0025) greater reduction in NL was observed in group HP + A in comparison

with group BP + A. Tolerability was significantly better in group HP + A in comparison with group

BP + A (P ¼ 0Æ02). Skin dryness and burning sensation were more frequent in group BP + A.

Conclusions The combination of adapalene and HP cream is an effective topical treatment regimen

in mild to moderate AV. This combination has shown a better tolerability profile in comparison with

the combination of BP and adapalene.
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Acne vulgaris (AV) is a very common disease, affecting

80–85% of teenagers and young adults.1 The pathol-

ogy of AV is complex, involving abnormal keratiniza-

tion, hormonal functions, immune hypersensitivity and
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bacterial growth.2 The disease is limited to piloseba-

ceous follicles of the head and upper trunk. Propioni-

bacterium acnes is an obligate anaerobic microorganism

that plays a pivotal role in the physiopathology of

inflammatory AV.3 Mild papulopustular acne is gener-

ally responsive to topical treatment. Oxidative agents

such as benzoyl peroxide (BP) have a potent bacteri-

cidal activity against P. acnes.4 Topical BP is very

effective in the treatment of mild to moderate papulo-

pustular AV. However, its use can cause skin irritation

or dryness.5 BP rapidly decomposes into benzoic acid

and hydrogen peroxide (HP), and benzoic acid can be

responsible for skin irritation and erythema. Combina-

tion therapy with antiseptics such as BP and topical

retinoids such as adapalene is widely used as first-line

treatment for AV. However, these combinations could

have a nonoptimal skin tolerability profile. Recently, a

new formulation of HP 1% in stabilized cream became

available.6 A previous clinical study has shown that HP

cream presents a better skin tolerability in comparison

with BP7 in patients with mild AV. So far, no clinical

data have been available regarding the efficacy and

safety profile of this oxidative compound in the

treatment of acne in combination with adapalene in

comparison with the combination of BP and adapalene.

We aimed to evaluate the efficacy and skin toler-

ability of combination therapy with HP cream and

adapalene 0Æ1% gel (group HP + A) in comparison

with the combination of BP 4% cream and adapalene

0Æ1% gel (group BP + A) in the treatment of mild to

moderate AV.

Patients and methods

The study was a randomized, prospective, investigator-

masked, 1 : 1 parallel-group trial. Between October

2002 and April 2003, 90 patients were screened. Main

inclusion criteria were: male or female aged 15–

35 years with mild to moderate AV according to

Lehmann et al.8 and defined as: at least 10 and <50

inflammatory lesions (IL), at least 10 and <100

noninflammatory lesions (NL) and no more than two

nodulocystic lesions. Patients with acne conglobata,

severe acne or requiring more than topical treatment

were excluded from the study. To qualify for study

entry, subjects had to observe an adequate washout

period of at least 4 weeks for topical antiacne treat-

ments or oral antibiotics. In total, 52 patients (19 men

and 33 women, mean ± SD age 25 ± 6 years) with

mild to moderate AV, affecting mainly the face, met

inclusion and exclusion criteria and were enrolled in

the study, after their informed consent. Enrolled

patients were randomized to apply HP cream (Crysta-

cide� 1%; Mipharm, Milan, Italy) once daily in the

morning and adapalene gel 0Æ1% (Differin� gel; Gal-

derma, Italy) once daily in the evening (26 patients) or

to apply BP cream (Panoxyl� cream 4%; Stiefel, Italy) in

the morning and adapalene gel in the evening (26

patients), for eight consecutive weeks. Randomization

was performed using a computer-generated random-

ization list (Arcus Quickstat, Cambridge, U.K.) with a

block of six in a 1 : 1 ratio. No other topical treatments

for acne were allowed during the study duration.

Efficacy was assessed at each visit (baseline, week 4 and

week 8) by counting total lesions (TL), NL and IL. At

week 8, a clinical global assessment, in comparison

with baseline, was performed using a 0–4 qualitative

score: 0, worsening; 1, no improvement; 2, mild

improvement; 3, good improvement; 4, very good

improvement. Tolerability was assessed at weeks 4

and 8 on a 0–3 qualitative scale (0, poor tolerability; 3,

very good tolerability), and erythema, dryness and

burning were evaluated using a 0–3 qualitative score:

0, none; 1, mild; 2, moderate; 3, severe. To assure the

blinded characteristics of the trial, an investigator

unaware of the treatment allocation (F.L.) performed

the efficacy and tolerability evaluations.

Statistical methods

A previous controlled trial,7 conducted in patients with

mild acne, has shown that HP cream monotherapy was

better tolerated than BP 4% gel. The sample size was

calculated on the hypothesis of finding a difference in

the skin tolerability score in favour of the HP +adapa-

lene combination of at least 0Æ8 ± 0Æ7 points in

comparison with the BP + adapalene group. With a

power of 95% and a type I error of 0Æ05, a total of at

least 24 patients per treatment arm had to be recruited

in the trial. The sample size calculation was performed

using the StudySize software ver. 1.07 (CreoStat HB).

Fisher’s exact test, the Mann–Whitney test and the

paired t-test were used, when appropriate, to compare

clinical study variables. Values are presented as

mean ± SD for continuous variables and as median

values for ordinal variables. P < 0Æ05 was considered

significant.

Study outcomes

The study endpoints were: (i) to assess the skin

tolerance by evaluating erythema, dryness and
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burning sensation (tolerability score: TS); and (ii) to

evaluate the reduction in mean IL, NL and TL (TL ¼
IL + NL) counts in comparison with baseline. Spontan-

eously reported adverse events were recorded at each

scheduled visit. The efficacy and tolerability evalua-

tions were performed on an intention-to-treat basis.

Results

All patients completed the study. Patients’ demogra-

phic characteristics are summarized in Table 1. At

baseline, the two groups were well balanced regarding

the AV lesions count. The mean ± SD numbers of TL,

IL and NL were 44 ± 9, 25 ± 7 and 19 ± 6 in group

HP + A and 40 ± 9, 21 ± 7 and 19 ± 9 in group

BP + A, respectively. In comparison with baseline,

both combination treatments significantly reduced

acne lesions count. At week 8, HP + A treatment

reduced the number of TL, IL and NL to 3Æ2 ± 2, 2Æ5 ±

1 and 0Æ7 ± 1, respectively. The BP + A regimen

reduced the number of TL, IL and NL to 5Æ4 ± 2, 3Æ1 ±

2 and 2Æ3 ± 2, respectively. At week 8, a significantly

(P ¼ 0Æ0025; Mann–Whitney test) greater reduction in

NL was observed in group HP + A in comparison with

group BP + A (Fig. 1). At week 8, in comparison with

baseline the clinical improvement was judged as very

good (score 4) in 24 (92%) of 26 patients in group

HP + A and in 17 (65%) of 26 in group BP + A (P ¼
0Æ038; Fisher’s exact test). Figure 2 shows the number

of patients who complained of mild or moderate

erythema, dryness and burning sensation in the two

treatment groups during the study. No serious adverse

events were recorded during the trial period in either

group. No severe cases of erythema, burning or dryness

were recorded in either treatment group. Moderate skin

burning and dryness sensation were reported more

frequently (P ¼ 0Æ01 and P ¼ 0Æ0025; Fisher’s exact

test) in group BP + A. Moderate erythema was regis-

tered in four patients in group BP + A and in none in

group HP + A, but this difference was of a borderline

statistical significance (P ¼ 0Æ055). The global TS was

significantly better in group HP + A [2Æ8 ± 0Æ3;
median 3; 90% confidence interval (CI) of median

3 to 3] in comparison with group BP + A (1Æ7 ± 0Æ6;
median 2; 90% CI of median 1 to 2) (P ¼ 0Æ02;
Mann–Whitney test).

Discussion

Combination therapy with antiseptics such as BP and

topical retinoids is widely used as first-line treatment

for mild to moderate AV. The antimicrobial and

comedolytic actions of BP were considered a corner-

stone of early acne treatment.9 Good skin tolerability is

the crucial factor for patient compliance. BP and

retinoids may produce a low to moderate grade irritant

Table 1. Patients’ demographic characteristics at baseline

Group HP + A Group BP + A P-value

Subjects 26 26

Men ⁄ women 9 ⁄ 17 10 ⁄ 16
Age (mean ± SD, years) 25 ± 7 25 ± 6 NS

Lesion counts (mean ± SD)

Total 44 ± 9 40 ± 9 NS

Inflammatory 25 ± 7 21 ± 7 NS

Noninflammatory 19 ± 6 19 ± 9 NS

NS, Not significant.
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Figure 1. Evolution of noninflammatory lesions count during

treatment. Group A, hydrogen peroxide 1% in stabilized cream

+adapalene 0Æ1% gel; group B, benzoyl peroxide 4% cream

+adapalene 0Æ1% gel. *P ¼ 0Æ0025, Fisher’s exact test.
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Figure 2. Tolerability evaluation: patients with mild and ⁄ or mod-

erate symptoms during study period. Group A, hydrogen peroxide 1%

in stabilized cream +adapalene 0Æ1% gel; group B, benzoyl peroxide

4% cream +adapalene 0Æ1% gel. *P ¼ 0Æ01; **P ¼ 0Æ0025, Fisher’s
exact test.
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dermatitis.10 BP rapidly decomposes into benzoic acid

and HP, and benzoic acid can be responsible for skin

irritation and erythema. Adapalene gel is an effective

and well-tolerated topical retinoid.11 The combination

of adapalene and BP has been shown to be an effective

topical treatment for mild to moderate acne.12 How-

ever, the concomitant use of these two products could

be associated with an increased incidence of facial

dryness and erythema.13 Our study has demonstrated

that the combination of adapalene gel and HP cream is

an effective topical treatment regimen in patients with

mild to moderate AV. The combination of HP and

adapalene was at least as effective as the combination

of BP and adapalene in reducing TL and IL. Further-

more, at the end of the treatment period, HP and

adapalene induced a greater reduction in NL in

comparison with BP and adapalene. The combination

of HP and adapalene has shown a good skin tolerabi-

lity, with a better tolerability profile in comparison with

the combination of adapalene and BP, with a lower

incidence of skin burning sensation and dryness.

References

1 Kraning KK, Odland GF. Prevalence, morbidity and cost of der-

matological diseases. J Invest Dermatol 1979; 73 (Suppl.): 395–

401.

2 Webster GF. Acne vulgaris. Br Med J 2002; 325: 475–9.

3 Leyden JJ, McGinley KJ, Mills OH, Kligman AM. Propionibacterium

levels in patients with and without acne vulgaris. J Invest Der-

matol 1975; 65: 382–4.

4 Kligman AM. Acne vulgaris: tricks and treatments. Cutis 1995;

56: 260–1.

5 Ives TJ. Benzoyl peroxide. Am Pharm 1992; NS32: 33–8.

6 Christensen OB, Anehus S. Hydrogen peroxide cream: an alter-

native to topical antibiotics in the treatment of impetigo conta-

giosa. Acta Derm Venereol (Stockh) 1994; 74: 460–4.

7 Milani M, Bigardi A, Zavattarelli M. Efficacy and safety of stabi-

lised hydrogen peroxide cream in mild to moderate acne vulgaris:

a randomised controlled trial versus benzoyl peroxide gel. Curr

Med Res Opin 2003; 19: 135–8.

8 Lehmann HP, Robinson KA, Andrews JS et al. Acne therapy: a

methodologic review. J Am Acad Dermatol 2002; 47: 231–40.

9 Melski JW, Arndt K. Current concepts: topical therapy for acne.

N Engl J Med 1980; 302: 503–6.

10 Cunliffe W. Acne. Diagnosis and Therapy. London: Martin Dunitz,

2001; 110.

11 Dunlap FE, Mills OH, Tuley MR et al. Adapalene 0.1% gel for

treatment of acne vulgaris: its superiority compared to tretinoin

0.025% cream in skin tolerance and patient preference. Br J

Dermatol 1998; 139 (Suppl. 52): 17–22.

12 Brand B, Gilbert R, Baker MD et al. Cumulative irritancy com-

parison of adapalene gel 0.1% versus other retinoid products

when applied in combination with topical antimicrobial agents.

J Am Acad Dermatol 2003; 49 (Suppl. 3): S227–32.

13 Leyden JJ, Growe GL. Randomised facial tolerability studies

comparing gel formulations of retinoid used to treat acne vul-

garis. Cutis 2001; 67 (Suppl. 6): 17–27.

484 R.CAPIZZI et al.

� 2004 British Association of Dermatologists, British Journal of Dermatology, 151, 481–484


