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BENZOYL PEROXIDE/
CLINDAMYCIN/UVA IS MORE 
EFFECTIVE THAN FLUTICASONE/
UVA IN PROGRESSIVE 
MACULAR HYPOMELANOSIS:                        
A RANDOMIZED STUDY
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ABSTRACT 

Introduction: There is no effective treatment for progressive macular hypomelanosis. 

Recent findings indicate that Propionibacterium acnes may play a role in the 

pathogenesis. We sought to compare the effectiveness of antimicrobial therapy with 

anti-inflammatory therapy in patients with progressive macular hypomelanosis.

Patients and Methods: A total of 45 patients were randomized to a within-patient 

left-right comparison study of benzoyl peroxide 5% hydrogel/clindamycin 1% lotion 

in combination with UVA irradiation versus fluticasone 0.05% cream in combination 

with UVA irradiation. Repigmentation was determined by photometric measurements 

of changes in skin color and by patient and dermatologist assessment using before 

and after photographs.

Results: Benzoyl peroxide 5% hydrogel, clindamycin 1% lotion, and UVA led to better 

repigmentation than fluticasone 0.05% cream in combination with UVA irradiation 

in all measurements. (Photometric measurements P = .007, patient assessment P < 

.0001, and dermatologist assessment P < .0001.) There was difficult objective color 

measurement. Therefore, subjective assessment has important additional value. 

Right-left comparisons have certain inherent limitations.

Conclusion: Antimicrobial therapy in conjunction with light was more effective 

in repigmentation in patients with progressive macular hypomelanosis than a 

combination of anti-inflammatory therapy and light.
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INTRODUCTION

Progressive macular hypomelanosis (PMH) is a skin disorder of the trunk, rarely 

extending to the neck/head region, proximal extremities, or both, characterized 

by ill-defined, nummular, symmetrically localized hypopigmented macules. In the 

majority of patients, a hypopigmented area is present on the front and the back 

of the trunk that seems to originate from confluence of the macules (Guillet et 

al. 1988, 1992, Lesueur et al. 1994, Menke et al. 1997, 1998). Diagnostic criteria 

include characteristic clinical features as described above and the presence of red 

follicular fluorescence in hypopigmented spots that is absent in adjacent normal 

skin. Pityriasis versicolor is excluded by negative potassium hydroxide test results 

of epidermal scrapings. PMH might be more common in tropical and subtropical 

countries, but prevalence studies are scarce. In 1994, Lesueur et al.  diagnosed 

121 cases of PMH during a screening for leprosy among 511 patients in the French 

West Indies (Martinique). Guillet et al. 1992 diagnosed 150 new cases per year 

in their dermatology clinic in Martinique. Little is known about the origin and 

pathogenesis of PMH. Ultrastructural studies conducted by Guillet et al. in 1988 

showed stage IV single melanosomes in nonlesional skin and small type stage I 

to III aggregated melanosomes in lesional skin of patients from mixed (Negroid-

Caucasoid) background.

In 2004, Westerhof et al. proposed that PMH is caused by Propionibacterium 

acnes. This suggestion was based on the observation that illumination of the 

hypopigmented spots with a Wood’s lamp in a dark room produces a red follicular 

fluorescence, which is absent in normal adjacent skin. This was further substantiated 

by culturing P acnes from pilosebaceous ducts of lesional skin. The hypothesis was 

formulated that P acnes produces a factor that interferes with melanogenesis, 

leading to hypopigmented macules. Eliminating P acnes with topical antibacterial 

therapy, such as in acne, could, therefore, improve repigmentation in patients with 

PMH. A combination therapy of clindamycin lotion and benzoyl peroxide hydrogel 

would be recommended because research has shown that in patients with mild 

to moderate acne this combination has significantly better results than either of 

the two components alone. Furthermore, benzoyl peroxide combined with topical 

antibiotics reduces the risk that resistant strains of P acnes develop (Leyden et al. 

2001, Leyden  2003, Ellis et al. 2001). Another view on the pathogenesis, based 

on our histologic examination showing mild perifollicular lymphocytic infiltration 

(Westerhof et al. 2004), is that hypopigmentation is secondary to an inflammatory 
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process, although there are no clinical signs of inflammation in PMH. This would 

suggest that anti-inflammatory agents such as topical corticosteroids could be a 

possible treatment.

We conducted a trial to examine whether antibacterial treatment is more effective in 

repigmentation than anti-inflammatory treatment in patients with PMH.

METHODS

We performed a within-patient, left-right randomized trial comparing benzoyl 

peroxide/clindamycin in combination with UVA (bcUVA) with fluticasone in 

combination with UVA (fUVA) in patients with PMH. The medical ethical committee 

of the hospital approved the study protocol and written consent was obtained from 

all patients.

Patients 

Patients with PMH between 16 and 55 years of age were eligible for inclusion. 

The diagnosis of PMH was based on clinical findings including the presence of red 

follicular fluorescence in the hypopigmented spots when illuminated with a Wood’s 

lamp in a dark room. Patients were excluded if they: had positive potassium hydroxide 

test results; were sensitive to any of the study medication ingredients or sunlight; 

were treated with chemical peeling or other treatments that could cause scaling of 

the trunk; or were pregnant or lactating. In addition, any previous treatment for 

PMH or any antibacterial treatment (both local and systemic) had to be stopped at 

least 3 months before study entry.

Interventions

Patients received instructions for daily application of benzoyl peroxide 5% hydrogel 

at night and clindamycin 1% lotion in the morning on one side (antibacterial 

treatment) and fluticasone cream 0.05% at night on the other side (anti-inflammatory 

treatment). A computerized randomization program was used by the treating 

physician to decide which side received which therapy. Patients and the treating 

physician were not blinded for treatment allocation.

Patients applied the medication themselves during a period of 14 weeks. During this 

period, patients exposed both sides to UVA light for 20 minutes 3 times a week. 

For this purpose they received a half-body solarium (HB 406, Philips, Eindhoven, 

the Netherlands) and were instructed to sit at a distance of 55 cm in front of the 
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solarium. After 20 minutes at this distance, the effective flux on the skin (H-IECeff) 

is 233 J/m2.

All treatments were stopped after 14 weeks, but patients were instructed to stay 

out of the sun for an additional period of 12 weeks. If sun exposure could not be 

avoided, patients were advised to apply a sunscreen with a protecting factor of at 

least 30 every 2 hours.

Objective skin color measurements

The primary outcome in our trial was the difference in repigmentation between 

bcUVA- and fUVA-treated areas as measured by the colorimeter. We measured skin 

color at baseline; after 2, 6, 10, and 14 weeks of treatment; and after a period of 

12 weeks without treatment (t = 26 weeks), using a spectrocolorimeter (Microflash 

200d, Datacolor, Lawrenceville, New Jersey). This colorimeter uses a system devised in 

1976 by the Commission International de l’Éclairage (CIE). Various investigators have 

extensively used the technique to quantitatively compare erythema, pigmentation, 

and skin color (Shriver and Parra 2000, Alaluf et al. 2002, Wagner et al. 2002). It 

transforms a reflectance spectrum R (λ) into 3 values: L*, a*, and b*. L* represents 

the lightness of the spectrum and varies from 0 for a black object to 100 for a 

white object, a* represents green (negative values) and red (positive values), and 

b* represents blue (negative values) and yellow (positive values). Total epidermal 

melanin content primarily determines L* values in human skin, whereas melanosome 

size also has a significant but more subtle influence on L* values (Alaluf et al. 2002, 

Wagner J et al. 2002). Because PMH lesions reveal shortage of epidermal melanin 

(own observations in histologic and electron microscopic investigations), we focused 

on comparing L* values. We measured two hypopigmented lesions on each side. 

Each lesion was measured twice, and the average value was used in the calculations. 

The diameter of the measured lesion had to be at least 1.5 cm to be larger than our 

instrument’s measuring diameter (0.9 cm). Normal adjacent skin was measured in 

the same way. Measurements were always done at the same spot and under the 

same external conditions by the same researcher. The researcher conducting the 

skin color measurements was blinded for treatment allocation.

Subjective assessment by patients, dermatologists, and study assistant

Images of the trunk were taken at each visit using a camera (Dynax 5xi, Minolta, 

Tokyo, Japan). Conditions were standardized throughout the study, including the 

same room, lighting conditions, and distance between camera and patient. Each 

patient scored his or her treatment success by comparing before (t = 0) with after (t = 
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14 and t = 26) photographs. Two dermatologists and one study assistant, who were 

blinded for the assigned treatment, independently scored the same photographs. 

Repigmentation relative to the baseline situation was scored on a 5-point scale: ++ 

= total repigmentation, + = moderate repigmentation, 0 = no change, − = moderate 

worsening, and −− = severe worsening. We took the mean of the subjective scores 

of the two dermatologists and the assistant from each patient as the final score.

Adverse effects

At each visit, patients filled in questionnaires about compliance, side effects, 

pregnancy or lactation, and whether they had started any other medication.

Sample size determination

Based on personal observations, we estimated that treatment with fUVA therapy 

would be moderately effective in about 40% of the patients. To demonstrate a 

clinically relevant improvement to 70% would require a sample size of 42 patients 

(2-sided significance level of 5% and a power of 80%).

Statistical analysis

We defined ΔL* as the difference between L* values for lesional and normal skin. ΔL* 

values for each side were determined at baseline (t = 0), after 14 weeks of treatment 

(t = 14), and after 12 additional weeks without treatment (t = 26). Improvement 

in ΔL* values from baseline to t = 14 were calculated for each treatment side by 

subtracting these scores. Improvements in repigmentation were then compared 

between the fUVA- and the bcUVA-treated side using a paired-samples t test. A 

similar analysis was done to test for differences in repigmentation at t = 26 weeks.

The subjective assessment scores of the patients, dermatologists, and assistant were 

analyzed by comparing the scores of both sides within each patient. The McNemar 

test was used to compare the number of patients in which the bcUVA side was judged 

better with the number of patients with higher scores for the fUVA-treated side.

RESULTS

Baseline characteristics

We invited 184 patients with PMH for a screening visit, of whom 52 replied. All 

these patients met our inclusion criteria and were randomized. However, 7 female 

patients withdrew after 1 week of treatment, leaving 45 patients in our study. 

One female patient discontinued her benzoyl peroxide/clindamycin treatment 

after 6 weeks because of an adverse effect to benzoyl peroxide but stayed in the 
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analysis (Figure 1). Demographics and baseline characteristics of the 45 patients are 

presented in Table I.

Assessed for eligibility
n = 184

Randomized 
Left vs right within-patient

n = 52

Allocated to bcUVA
n = 52

Received treatment as allocated 
n = 52

Allocated to fUVA
n = 52

Received treatment as allocated 
n = 52

                     Lost to follow-up n = 7

Reasons:
- did not feel like participating anymore (n = 2)
- social problems (n = 1)
- moved overseas (n = 1)
- wanting therapy without trial obligations (n = 1)
- no time (n = 1)
- emotional problems (n = 1)

             Excluded n = 132

Reasons:
- refused to participate (n = 110) 
- no show (n = 11) 
- not meeting inclusion criteria (n = 7)
- change of address (n = 4)En
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si
s bcUVA side

Analyzed
n = 45

Excluded from analysis 
n = 7

fUVA side
Analyzed 

n = 45
Excluded from analysis

n = 7
 

Figure 1 Flow of participants in study. bcUVA, Benzoyl peroxide 5% hydrogel and clindamycin 
1% lotion in combination with UVA phototherapy; fUVA, fluticasone cream in combination with 
UVA phototherapy.
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Skin color measurements

After 14 weeks of treatment, both the treated sides became darker than normal 

skin, but this effect was more pronounced on the bcUVA side. After 12 weeks 

without treatment, the antibacterial (bcUVA)-treated side had the same degree of 

Table I Baseline characteristics of the study population

Characteristics n = 45

Female, No. (%) 36 (80)

Mean age, y ± SD 27.5 ± 8.7

Skin type,* No. (%)

II 7 (16)

III 9 (20)

IV 8 (18)

V 17 (38)

VI 4 (9)

Median duration of PMH in y 5

P25-P75 3-10

Former treatment,† No. (%)

PUVA 1 (2.2)

UVB 5 (11)

Fluticasone + UVB 1 (2.2)

Fluticasone + benzoyl peroxide + UVB 1 (2.2)

fUVA 2 (4.4)

Antimycotics 20 (44)

Antimycotics + UVB 1 (2.2)

No treatment 14 (31)

Mean L* values at baseline measurements ± SD

Normal skin adjacent bcUVA 52.8 ± 8.3

Normal skin adjacent fUVA 52.8 ± 8.3

bcUVA Side 56.1 ± 8.7

fUVA Side 56.1 ± 8.3

Full-size table

bcUVA, Benzoyl peroxide 5% hydrogel and clindamycin 1% lotion in combination with UVA 
phototherapy; fUVA, fluticasone cream in combination with UVA phototherapy; PMH, progressive 
macular hypopigmentation; PUVA, psoralen and UVA radiation; P25-P75, 25th to 75th percentile. 
* According to Fitzpatrick. † Patients could be in more than one category. 
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pigmentation as normal skin whereas the anti-inflammatory (fUVA)-treated side was 

lighter than normal skin. The mean difference in L values between the two sides 

after 26 weeks was 0.9 points and highly significant (P = .007, 95% confidence 

interval 0.3-1.5). Although the skin on the bcUVA side remained evenly pigmented, 

hypopigmented macules reappeared on the fUVA side (Figure 2).

Baseline

t = 14 weeks 

t = 26 weeks

lighter darker

mean difference 0.9 
95% CI 0.3 – 1.5
p = 0.007

Relative pigmentation lesional skin to normal skin

bcUVA side
fUVA side

Normalskin

11234 2 3 40

mean difference 1,0
95% CI 0.5 – 1.6 
p < 0.0001

Figure 2 Measurements after 14 weeks of daily treatment (t = 14 weeks) and after 12-week period 
without any treatment (t = 26 weeks). bcUVA, Benzoyl peroxide 5% hydrogel and clindamycin 
1% lotion in combination with UVA phototherapy; CI, confidence interval; fUVA, fluticasone 
cream in combination with UVA phototherapy.

Assessment scores

The patients, dermatologists, and assistant scored the bcUVA-treated side higher 

than the fUVA-treated side (Figure 3). This difference was highly significant after 

14 weeks of treatment (P < .0001 for patients, P < .0001 for dermatologists and 

assistant). At the end of follow-up, 62% of the patients judged their bcUVA-treated 

side as totally repigmented but only 13% of the patients gave such a score to their 

fUVA-treated side (P < .0001). The dermatologists scored 62% of the bcUVA-treated 

sides and 22% of fUVA-treated sides as totally repigmented at the end of follow-up 

(P < .0001) (Figure 4A,B).
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Adverse effects

Most adverse effects were mild and followed anticipated patterns (Table II). More 

patients reported cutaneous side effects with antibacterial than with corticosteroid 

therapy (71% vs 24%, P < .0001). The incidence of side effects decreased after 

84

Figure 3 Distribution of long-term treatment effect (at t = 26 weeks consisting of 14 weeks 
of treatment and 12 weeks without) as scored by patients, two external dermatologists, and 
assistant (all 3 masked for treatment assignment). Numbers indicate percentages of patients 
and dermatologists/assistant giving particular score. bcUVA, Benzoyl peroxide 5% hydrogel 
and clindamycin 1% lotion in combination with UVA phototherapy; fUVA, fluticasone cream in 
combination with UVA phototherapy; ++, total repigmentation; +, moderate repigmentation; 
0/−, no repigmentation/no worsening of hypopigmentations. 

Figure 4 (A) Patient (29-year-old woman) with progressive macular hypomelanosis (skin type 
VI) at baseline. (B) Same patient after 26 weeks. Left side of trunk was treated with benzoyl 
peroxide 5% hydrogel and clindamycin 1% lotion in combination with UVA phototherapy and 
right side with fluticasone cream in combination with UVA phototherapy. 
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Table II Number (percentage) of patients who reported one or more local side effects

Benzoyl peroxide/clindamycin
n = 45

Fluticasone
n = 45

Dry skin 27 (60) 10 (22)

Itching 14 (31) 3 (6.7)

Scaling 13 (29) 5 (11)

Erythema 6 (13) 1 (2.2)

Burning sensation 4 (8.9) 0

Edema 1 (2.2) 0

Total no. of patients who reported side effects 32 (71) 11 (24)*

Full-size table

Patients could report more than one side effect. *χ2, 1 df, P less than .0001. 

the second week of both treatments. After the sixth week, only 4 (9%) patients 

mentioned side effects on the bcUVA side and 3 (7%) patients mentioned side 

effects on the fUVA side.

DISCUSSION

Antibacterial therapy was more effective than anti-inflammatory therapy in the 

treatment of PMH. Antibacterial therapy led to better repigmentation as indicated 

by darker objective skin measurements and, more importantly, by higher scores for 

treatment success by both patients and dermatologists.

Our results lend support to the hypothesis of Westerhof et al. in 2004 that P 

acnes is causally related to PMH. Although we did not measure P acnes colonies 

in the treated skin objectively, subjective Wood’s lamp investigations suggested a 

faster and complete elimination of P acnes in the treated area on the bcUVA side, 

compared with a slow and limited elimination on the fUVA side.

Repigmentation

At the end of follow-up, the mean difference in repigmentation (L* value) between 

the two treated sides was 0.9 points and highly significant. L* values differentiate 

between lightness (higher scores) and darkness (lower scores), and correlate with 

the melanin content of the skin (Wagner et al. 2002). The difference might seem 

small, but such a difference in skin color is directly noticeable. This is confirmed by 

the subjective judgments given by both patients and physicians to the side treated 
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with antimicrobial therapy. The exact duration of the effect after treatment is not 

yet known, but 3 months after cessation of therapy the effect was still visible.

Strengths and limitations

Several design characteristics of our study deserve further attention. The within-

patient comparison (left-right randomization) is a statistically efficient design as each 

patient serves as his or her own control. Potential problems of carryover effects are 

not an issue because both treatments work locally. An additional benefit of the 

within-patient parallel comparison is that the effect of both treatments can be judged 

simultaneously in each patient using one photograph. Because each patient receives 

both treatments, it avoids problems caused by changes in patient behavior after 

disappointment or favorable expectations if patients receive only one treatment. 

We paid particular attention to achieve objective measurements for repigmentation. 

The CIE L*a*b* system has been extensively tested (Shriver et al. 2000, Alaluf et al. 2002) 

and used in several other trials of skin disorders leading to discoloration. However, 

objective color measurement of a particular lesion is not without problems, especially 

when repigmentation is patchy. Subjective assessment of the overall treatment result 

has, therefore, important additional value because it will take into account whether 

repigmentation is uniform and whether the affected skin looks different from the 

normal adjacent skin in aspects other than hypopigmentation. In our trial both 

objective and subjective outcomes pointed in the same direction: repigmentation was 

more successful and more uniform on the side treated with antibacterial therapy. 

In our trial we combined both treatments with UVA radiation. Because we found 

a highly significant difference in repigmentation between the two interventions, 

it virtually excludes that UVA radiation is the sole factor responsible for treatment 

success. We believe that UVA does not treat the underlying cause but speeds 

repigmentation after the antibacterial treatment has removed the underlying 

inhibitive factor. This view is supported by our observation that various patients 

treated with benzoyl peroxide/clindamycin therapy but without UVA irradiation 

achieve total repigmentation. Furthermore, exposure to sun (consisting also of UVA 

rays) does not improve the skin lesions in patients with untreated PMH (personal 

observations).

Recommendations for practice and research

To our knowledge, no other prospective studies on the treatment of PMH have been 

done. Dermatology textbooks consider the disease as noncurable, and give little 
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information on the effectiveness of any treatment (Menke et al. 1998, Ortonne et 

al. 2003).

The therapeutic success of the bcUVA combination is probably related to the 

elimination of P acnes. We did not investigate the optimal dose for benzoyl peroxide/

clindamycin, other routes of administration, or whether other types of antibiotics 

are equally effective. We chose a combination therapy of clindamycin lotion and 

benzoyl peroxide hydrogel because research has shown that in patients with mild 

to moderate acne this combination had significantly better results than either of the 

two components alone. Furthermore, it is known that benzoyl peroxide combined 

with topical antibiotics reduces the risk that resistant strains of P acnes develop 

(Leyden et al. 2001, Leyden 2003, Ellis et al. 2001). Because formulations that 

combine both benzoyl peroxide and clindamycin were not available on the Dutch 

market at the time of the trial, we applied the products separately.

The authors thank Prof. O Estevez Uscanga for his support and contribution to the 

manuscript.
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