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TherapeuTics for The clinician

Acne vulgar is is the most common dermato-
logic disorder in the United States. Although 
its cause is unknown, various factors are impli-
cated in i ts pathogenesis. No single topical 
antiacne medication acts on al l  the major patho-
physiologic events. Combined use of agents 
with different modes of action provides better 
patient outcomes than monotherapy. Topical f ixed- 
combinat ion therapies include ant ibiot ics with 
benzoyl peroxide (BPO) or retinoids, and retinoids  
with BPO. 

With increased efficacy can come increased 
irritation from the combination or formulation excip-
ients. Surfactants, preservatives, and high lev-
els of organic solvents including alcohols found 
in some products are potential i rr i tants. This 
review considers data on topical f ixed-combination 
acne medications and developments focused on 
newer lower concentration, optimized formula-
tions aimed at reducing dryness and irr itation 
without compromising efficacy. In the absence of 
direct comparative clinical trials, this review pro-
vides timely guidance for clinicians on the use of  
these agents.

Cutis. 2010;85:160-167.

Acne vulgaris is the most common der-
matologic disorder in the United States. 
At least 4 pathophysiologic events take 

place, including androgen-mediated stimulation 
of sebaceous gland activity, abnormal keratiniza-
tion leading to follicular plugging, proliferation of  
Propionibacterium acnes within the hair follicle, and 
inflammation.1,2 Genetic factors,3 stress,4 and possi-
bly diet may influence the condition’s development 
and severity.5

In mild to moderate disease, topical agents are 
successfully used in fixed combination without 
addition of an oral agent. Multiple deeper inflam-
matory and nodular acne lesions dominate in more 
severe cases, warranting more aggressive treatment 
with oral agents from the outset.6-10

Antibiotics, antimicrobials, and retinoids can 
reduce acne lesion counts and inflammation; anti-
biotics and antimicrobials can reduce P acnes 
counts. No single agent effectively targets all of 
the pathophysiologic components of acne. Target-
ing each of the factors that aggravate acne, com-
bination therapy has become the standard of care 
and provides better patient outcomes.11,12 Com-
bination therapy often is more convenient and 
has the potential to improve adherence.13 Fixed-
combination products demonstrate significantly 
greater and faster results than individual active 
ingredients in clinical trials.14-16 A number of fixed-
combination products are approved by the US 
Food and Drug Administration and are available in 
the United States.

With increased efficacy can come increased 
irritation. Benzoyl peroxide (BPO) and reti-
noids can cause erythema, dryness, peeling, 
stinging, and burning when used as monother-
apy. Surfactants, preservatives, and high lev-
els of organic solvents including alcohols are  
potential irritants.11,17

This review will consider topical fixed-combination 
acne medications and developments focused on 
newer lower concentration, optimized formulations 
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aimed at reducing dryness and irritation without 
compromising efficacy.

Topical Antibiotic and BPO  
Fixed-Combination Therapies
Clinical trials have shown that twice-daily use of 
clindamycin 1%–BPO 5% gel for 10 to 16 weeks 
was more effective in reducing inflammatory lesion 
counts than individual active ingredients or vehicle 
in mild to moderately severe acne.18,19 Benzoyl perox-
ide radicals, the most active form of BPO, are greatly 
increased when BPO is combined with chemical 
structures containing a tertiary amine (eg, clinda-
mycin, erythromycin).20 The combination is rapidly 
bactericidal and reduces development of antibiotic-
resistant bacteria.21,22 Combination therapy also may 
improve tolerability.23 When available, a once-daily 
regimen may enhance compliance.24

Studies with erythromycin 3%–BPO 5% fixed 
combination suggest the addition of BPO prevents 
development of resistant P acnes strains.25,26 Twice-
daily use of erythromycin 3%–BPO 5% gel was com-
pared with erythromycin 4%–tretinoin 0.025% gel 
in moderate acne. Significantly greater improve-
ments in global physician rating (P5.022) and 
aggregate scores of physician-rated (P5.008) and 
participant-rated (P5.004) severity were reported 
with the fixed combination of erythromycin 3%– 
BPO 5% at week 12.27

In a randomized controlled trial, 334 participants 
were treated once nightly with a fixed combina-
tion of clindamycin 1%–BPO 5% gel, BPO 5%, 
clindamycin 1%, or vehicle.15 After 11 weeks, 66% 
of participants receiving clindamycin-BPO experi-
enced good or excellent responses compared with 
41% receiving BPO 5% and 36% receiving clinda-
mycin 1% (all P≤.01 vs vehicle). Fixed-combination 
therapy was superior to individual active ingredients 
and vehicle in reducing inflammatory lesion counts, 
and it was superior to vehicle and clindamycin in 
reducing noninflammatory lesion counts. Partici-
pants receiving clindamycin-BPO had a 61% mean 
reduction in inflammatory lesion counts (P≤.002 
vs vehicle; P,.02 vs monotherapies) compared 
with a 39% reduction in participants receiving 
BPO 5% and a 35% reduction in those receiving  
clindamycin 1% (both P≤.002 vs vehicle)(Figure 1). 
The mean reduction in noninflammatory lesion 
counts was 36% with clindamycin-BPO compared 
with 30% with BPO 5% and 9% with clindamycin 1% 
(both P,.02 vs vehicle).15 These data suggest that 
most of the treatment-related comedolytic effect was 
due to BPO.

All treatments were well-tolerated. Peeling was 
worse in the clindamycin-BPO treatment group 
and erythema was worse in the BPO 5% treatment 
group, perhaps attributable to the anti-inflammatory 
effect of clindamycin.15
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Figure 1. Mean percentage reduction in inflammatory lesion counts over study period in participants treated with clindamycin 1%–
benzoyl peroxide (BPO) 5% gel compared with active ingredients (BPO 5% and clindamycin 1%) and vehicle. Asterisk indi-
cates P≤.002 vs vehicle for all treatments, and P,.02 vs BPO (at weeks 2, 8, and 11) and clindamycin (at weeks 2, 5, 8, 
and 11). Reprinted from J Am Acad Dermatol, ©1997, with permission from the American Academy of Dermatology.15 
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A 16-week trial in 79 participants demonstrated 
a 53% mean lesion count reduction with twice-
daily use of a fixed combination of clindamycin  
phosphate 1%–BPO 5% gel and 28% with clinda-
mycin phosphate 1% alone (P5.013). By week 8, 
the mean percentage reductions in both inflamma-
tory and noninflammatory lesion counts were sig-
nificantly greater with combination therapy versus 
monotherapy (P5.014 and P5.018, respectively).16

A review of 3 independent clinical trials in  
1259 participants concluded that a fixed com-
bination of clindamycin 1%–BPO 5% gel was 
more effective than individual active ingredients in 
reducing inflammatory and noninflammatory lesion 
counts and suppressing P acnes.28 Its antimicrobial 
activity was significantly superior to individual 
active ingredients (each P,.01) and numerically 
better than erythromycin 3%–BPO 5%. Facial skin 
dryness was the most frequent side effect, with iso-
lated incidences of localized irritation.28

Another study comparing twice-daily use of a 
fixed combination of clindamycin phosphate 1%–
BPO 5% gel, clindamycin phosphate 1%, and vehi-
cle in healthy volunteers with high levels of facial 
P acnes found the fixed-combination gel markedly 
reduced P acnes colony counts.29 Clindamycin-BPO 
produced 91% inhibition of P acnes levels from base-
line following 24 hours of application (P,.001 vs 
vehicle). By the end of the 2-week study, the fixed-
combination gel had produced 99.9% inhibition.29

In 2008 a once daily, fixed combination of 
clindamycin phosphate 1.2% and low-concentration 
BPO 2.5% was approved by the US Food and Drug 
Administration for the treatment of acne vulgaris in 
patients 12 years or older. 

Topical Retinoid and Antibiotic  
Fixed-Combination Therapies
Topical retinoids (eg, tretinoin, adapalene) in com-
bination with topical antibiotics (eg, clindamycin, 
erythromycin) have been shown to be more effective 
than monotherapy in mild to moderate acne.30-33

Fixed-combination clindamycin 1%–tretinoin 0.025% 
gel was compared with individual active ingredients in  
64 participants. After 8 weeks, the fixed-combination 
product showed numerical improvement in both 
comedone and inflammatory lesion counts com-
pared with tretinoin alone and greater improvement 
compared with clindamycin alone.33 The fixed-
combination product was better tolerated than treti-
noin,33 possibly because clindamycin is believed to 
decrease the irritant effects of tretinoin.32

A clinical trial in 249 participants with mild to 
moderate acne vulgaris showed that treatment with 
clindamycin phosphate lotion 1% and adapalene  

gel 0.1% was significantly more effective than clinda-
mycin lotion after 12 weeks, with a greater reduc-
tion in total (P,.001), inflammatory (P5.004), 
and noninflammatory (P,.001) acne lesion counts. 
A significantly greater and faster efficacy response 
was seen with no significant tolerability concerns.30 
Other trials have shown similar results.30,31,34,35

A 14-week, open-label, multicenter trial in  
1324 participants from a general practice confirmed 
the good efficacy and tolerability profile of fixed- 
combination preparations containing tretinoin 0.025% 
and erythromycin 4%, but no direct comparisons were 
made with the individual ingredients.35

Topical Retinoid and BPO  
Fixed-Combination Therapies
Fixed-combination therapy with topical retinoids and 
BPO follows the same underlying principles—using  
2 products in fixed combination that have complemen-
tary modes of action—but without the potential for 
antibiotic resistance. The efficacy of topical vitamin A 
and BPO has been shown in an open-label trial of  
404 participants with moderate to severe acne. 
Eighty-eight percent of participants receiving the 
fixed-combination therapy achieved 80% to 90% 
clearing of acne lesions after 6 to 8 weeks.36

The primary limitation of BPO is concentration-
dependent irritation and stratum corneum dryness. 
High concentrations of BPO (≥5%) can result in skin 
irritation and may impact patient compliance, thereby 
limiting its use.37,38 A 21-day cumulative irritancy study 
showed that adapalene can be coadministered with 
BPO, clindamycin, and erythromycin with little or no 
evidence of irritancy.39 

In 2009 a fixed combination of a retinoid (adap-
alene 0.1%) and low-concentration BPO 2.5% 
was approved for the treatment of acne vulgaris in 
patients 12 years and older. A 12-week random-
ized trial comparing adapalene 0.1%–BPO 2.5% 
gel with adapalene 0.1% or BPO 2.5% in 517 par-
ticipants found the fixed-combination product was 
significantly more effective than the monotherapies 
(P,.001), with significant differences in total lesion 
counts as early as week 1 (P5.001 vs adapalene; 
P5.01 vs BPO; P5.002 vs vehicle).40 Most par-
ticipants (96%) had mild to moderate acne. Median 
reduction in inflammatory lesion counts with  
adapalene-BPO at week 12 was 63% compared with 
46%, 44%, and 38% with adapalene 0.1%, BPO 2.5%, 
and vehicle, respectively. Median reduction in non-
inflammatory lesion counts with adapalene-BPO at 
week 12 was 51% compared with 33%, 36%, and 
38%, respectively (Table).40

Relative success rates (clear, almost clear) 
are shown in Figure 2. The adapalene-BPO fixed  
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combination (28%) was superior to adapalene 0.1% 
(16%; P5.008), BPO 2.5% (15%; P5.003), and 
vehicle (10%; P5.002) at study end point (week 12).40

In a 12-month, open-label, continuous-use trial of 
adapalene 0.1%–BPO 2.5% gel in 452 participants, 
early and sustained reductions in inflammatory and 
noninflammatory lesion counts were observed and 
were clinically significant from week 1.41 The median 
percentage reduction in inflammatory, noninflamma-
tory, and total lesion counts at study end point was 
76%, 70%, and 71%, respectively. Adverse events 
were mild to moderate in severity, most occurring 
during the first 3 months of the study (104/452 
[23%]). The most common treatment-related adverse 
event was dry skin (17%).41

In one trial, 60 participants were randomized 
to fixed-combination adapalene 0.1%–BPO 2.5% 
gel versus BPO 2.5% or BPO 5% monotherapy, 
or adapalene 0.1%–BPO 5% gel versus BPO 5% 
or BPO 10% monotherapy. The cutaneous tol-
erability profile was best with adapalene 0.1%– 
BPO 2.5%, which was similar to BPO 2.5% or  
BPO 5% monotherapy.42

Fixed-Combination Therapy in the Future: 
Efficacy, Tolerability, and Choices
Combining agents has become the standard of care 
for acne. With the increasing emergence of antibiotic 

resistance to P acnes, BPO is considered an important 
component, as it reduces the development and emer-
gence of antibiotic-resistant strains.43,44

What is the best combination to use? Direct 
comparisons regarding efficacy and tolerability are 
not available. Patient compliance, convenience, 
and other factors such as improvement in quality of 
life become important considerations.

The main reason for treatment failure in acne is 
poor compliance.45 Noncompliance can be as high 
as 52% after 3 months.46 Compliance generally is 
considered to be a function of efficacy, rapidity of 
results, patient understanding of the regimen, sim-
plicity and convenience of the regimen, and toler-
ability.24,47 Compliance is better with regimens that 
involve fewer agents and less frequent dosing.24,48-50 
A study in 105 participants compared compliance 
rates for 6 consecutive months of once-daily, twice-
daily, and thrice-daily dosing regimens. Eighty-four 
percent of participants were compliant with once-
daily dosing compared with 75% and 59% with 
twice-daily and thrice-daily dosing, respectively.48 

Tolerability can be influenced by active ingre-
dients and vehicle formulation. Benzoyl peroxide 
and retinoids may alter the epidermal barrier and 
cause erythema, dryness, peeling, stinging, and 
burning. Surfactants, preservatives, and high lev-
els of organic solvents including alcohols, which 

Primary Efficacy Parameters: Adapalene 0.1%–BPO 2.5% Gel Compared With 
Active Ingredients and Vehicle (N5517) 

      Treatment Group   P Value 

 Adapalene  
 0.1%– Adapalene 
 BPO 2.5% 0.1% BPO 2.5% Vehicle Group 1 Group 1 Group 1 
 (n5149) (n5148) (n5149) (n571) vs vs vs
 (Group 1) (Group 2) (Group 3) (Group 4) Group 2 Group 3 Group 4

Success  27.5 15.5 15.4 9.9 .008 .003 .002 
rate, % 

Median reduction in lesion count at week 12, %     

Total lesions 51.0 35.4 35.6 31.0 ,.001 ,.001 ,.001

Inflammatory  62.9 45.7 43.6 37.8 ,.001 ,.001 ,.001
lesions 

Noninflammatory  
lesions 51.2 33.3 36.4 37.5  ,.001 ,.001 ,.001

Abbreviation: BPO, benzoyl peroxide.

Reprinted from J Am Acad Dermatol, ©2007, with permission from the American Academy of Dermatology.40 
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are often used in vehicle formulations, are poten-
tial irritants.12,13 Interest in studies implement-
ing various formulations has increased because 
vehicle excipients may improve drug delivery, 
alter drug concentration or bioavailability, and  
decrease irritation.51,52

An ideal fixed-combination acne product would 
fulfill the following criteria: once-daily application, 
low concentration of BPO (,5%), stability, and a 
vehicle that enhances BPO bioavailability while 
minimizing irritation.

It has been reported that a lower concentra-
tion of BPO 2.5% was as effective as higher con-
centrations (eg, 5%, 10%), with a low rate of 
frequency and severity of skin irritation and aller-
gic reactions.37,38 However, these studies may not 
have used adequate power calculations to detect a  
statistical difference.

A once-daily fixed-combination product with a low 
concentration of BPO 2.5% and clindamycin phos- 
phate 1.2% was introduced in the United States to pro-
vide an optimized formulation with a low concentration 
of BPO, low potential irritancy, and high bioavailability.52 

A 21-day cumulative irritation study of fixed-dose 
clindamycin-BPO formulations with varying concen-
trations of BPO but the same vehicle showed that 
there was a marked 33% reduction in mean irritancy 
score when the BPO concentration was reduced 

from 5% to 2.5%. A percutaneous skin penetration 
study showed that clindamycin phosphate 1.2%–
BPO 2.5% achieved skin penetration comparable to  
clindamycin-BPO products containing BPO 5%.52 

Clindamycin phosphate 1.2%–BPO 2.5% gel was 
studied for the once-daily treatment of moderate to 
severe acne in more than 2800 participants; approxi-
mately 19% of participants had severe acne based on 
the evaluator global severity scores.53 By week 12,
the median percentage reduction in inflammatory 
lesion counts with clindamycin-BPO was 64% com-
pared with a 54% reduction with clindamycin phos-
phate 1.2%, 55% reduction with BPO 2.5%, and 
34% reduction with vehicle (all P,.001). Median 
percentage reduction in noninflammatory lesion 
counts was 49%, 40%, 44%, and 26%, respectively, 
and 52%, 45%, 47%, and 27%, respectively, for total 
lesion counts (Figure 3).54 Relative success (clear, 
almost clear at week 12) is shown in Figure 4.53 

Cutaneous tolerability was excellent. Mean 
scores for erythema, scaling, itching, burning, and 
stinging at each postbaseline visit were less than 1 
(15mild) and comparable with active ingredients 
and vehicle.53 

Conclusion
Combined use of acne therapies, particularly fixed-
combination products, has become the standard of 
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Figure 2. Relative success rates (clear, almost clear) during the course of the study. Treatment with adapalene 0.1%–
benzoyl peroxide (BPO) 2.5% gel was compared with active ingredients (adapalene 0.1% and BPO 2.5%) and vehicle. 
Asterisk indicates P5.042 (adapalene-BPO vs adapalene); dagger, P,.05 (adapalene-BPO vs all other treatments). 
Reprinted from J Am Acad Dermatol, ©2007, with permission from the American Academy of Dermatology.40
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care and is the most effective approach. A number of 
fixed-combination products are now available to treat 
mild to moderate acne. Most therapies are centered 
on BPO to minimize the emergence of resistance. 
However, BPO can cause irritation and dryness,  

limiting its use in certain patients. The cutaneous tol-
erability of BPO has been shown to be dose dependent, 
and 2 once-daily fixed combinations containing a low 
concentration of BPO 2.5% are available. Both agents 
show rapid onset of action with results in the first 1 to  
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Figure 3. Median percentage reduction in inflammatory, noninflammatory, and total lesion counts from baseline to week 12. 
Treatment with clindamycin phosphate 1.2%–benzoyl peroxide (BPO) 2.5% gel was compared with active ingredients 
(clindamycin phosphate 1.2% and BPO 2.5%) and vehicle. Last observation carried forward was used to impute missing data 
prior to analysis. Asterisk indicates P,.001 (clindamycin-BPO 2.5% vs all other treatments); dagger, P,.001 (clindamycin-
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2 weeks of therapy. Clindamycin phosphate 1.2%–
BPO 2.5% was well-tolerated throughout the study 
period.53 Adapalene 0.1%–BPO 2.5% can cause mild 
to moderate irritation in the first 1 to 2 weeks.40 

Choice of fixed-combination product depends on 
a number of factors, including the patient’s acne 
severity and prior treatments. These newer fixed 
combinations offer patients effective, well-tolerated 
solutions that should improve patient compliance and  
clinical outcomes.

Acknowledgment—The author thanks Brian Bulley, 
MSc, Lindfield, West Sussex, United Kingdom, for 
editorial assistance.

REFEREnCEs
 1.  Pawin H, Beylot C, Chivot M, et al. Physiopathology 

of acne vulgaris: recent data, new understanding of the 
treatments. Eur J Dermatol. 2004;14:4-12.

 2.  Leyden JJ. A review of the use of combination therapies 
for the treatment of acne vulgaris. J Am Acad Dermatol. 
2003;49(suppl 3):S200-S210.

 3.  Bataille V, Snieder H, MacGregor AJ, et al. The influ-
ence of genetics and environmental factors in the patho-
genesis of acne: a twin study of acne in women. J Invest 
Dermatol. 2002;119:1317-1322.

 4.  Goulden V, McGeown CH, Cunliffe WJ. The familial 
risk of adult acne: a comparison between first-degree 
relatives of affected and unaffected individuals. Br J 
Dermatol. 1999;141:297-300.

 5.  Cordain L, Lindeberg S, Hurtado M, et al. Acne vul-
garis: a disease of Western civilization. Arch Dermatol. 
2002;138:1584-1590.

 6.  Kelly AP. Acne and related disorders. In: Sams WMJ, 
Lynch PJ, eds. Principles and Practice of Dermatology. 
2nd ed. New York, NY: Churchill Livingstone; 1996: 
801-818. 

 7.  Niemeier V, Kupfer J, Demmelbauer-Ebner M, et al. Cop-
ing with acne vulgaris. evaluation of the chronic skin 
disorder questionnaire in patients with acne. Dermatology. 
1998;196:108-115.

 8.  Webster GF. Acne and rosacea. Med Clin North Am. 
1998;82:1145-1154.

 9.  Gollnick H, Orfanos CE. Clinical assessment of acne. In: 
Cunliffe WJ, ed. Acne. Stuttgart, Germany: Hippokrates; 
1993:155-222. 

10.  Gollnick H, Schramm M. Topical drug treatment in 
acne. Dermatology. 1998;196:119-125.

11.  Thiboutot D. New treatments and therapeutic strategies 
for acne. Arch Fam Med. 2000;9:179-187.

12.  Bárány E, Lindberg M, Lodén M. Biophysical charac-
terization of skin damage and recovery after exposure to 
different surfactants. Contact Dermatitis. 1999;40:98-103.

13.  Effendy I, Maibach HI. Surfactants and experimental irritant 
contact dermatitis. Contact Dermatitis. 1995;33:217-225.

14.   Leyden J, Kaidbey K, Levy SF. The combination formula-
tion of clindamycin 1% plus benzoyl peroxide 5% versus 
3 different formulations of topical clindamycin alone 
in the reduction of Propionibacterium acnes. Am J Clin 
Dermatol. 2001;2:263-266.

15.  Lookingbill DP, Chalker DK, Lindholm JS, et al. 
Treatment of acne with a combination clindamycin/
benzoyl peroxide gel compared with clindamycin gel, 
benzoyl peroxide gel and vehicle gel: combined results 
of two double-blind investigations. J Am Acad Dermatol. 
1997;37:590-595.

16.  Cunliffe WJ, Holland KT, Bojar R, et al. A randomized, 
double-blind comparison of a clindamycin phosphate/ 
benzoyl peroxide gel formulation and a matching  
clindamycin gel with respect to microbiologic activity 
and clinical efficacy in the topical treatment of acne 
vulgaris. Clin Ther. 2002;24:1117-1133.

17.  Baldwin HE. Tricks for improving compliance with acne 
therapy. Dermatol Ther. 2006;19:224-236.

18.  Warner GT, Plosker GL. Clindamycin/benzoyl peroxide 
gel: a review of its use in the management of acne. Am J 
Clin Dermatol. 2002;3:349-360. 

19.  Leyden JJ, Berger RS, Dunlap FE, et al. Comparison of the 
efficacy and safety of a combination topical gel formulation 
of benzoyl peroxide and clindamycin with benzoyl perox-
ide, clindamycin and vehicle gel in the treatment of acne 
vulgaris. Am J Clin Dermatol. 2001;2:33-39.

20.  Burkhart CG, Burkhart CN. Antibacterial properties of 
benzoyl peroxide in aerobic and anaerobic conditions. Int 
J Dermatol. 2006;45:1373-1374.

21.  Zaenglein AL, Thiboutot DM. Expert committee recommen-
dations for acne treatment. Pediatrics. 2006;118:1188-1199.

22.  Leyden JJ, Hickman JG, Jarratt MT, et al. The efficacy 
and safety of a combination benzoyl peroxide/clindamycin 
topical gel compared with benzoyl peroxide alone and a 
benzoyl peroxide/erythromycin combination product. J 
Cutan Med Surg. 2001;5:37-42.

23.  Fagundes DS, Fraser JM, Klauda HC. Difference in the 
irritation potential and cosmetic acceptability of two 
combination topical acne gels—combined results of 
two comparative studies. Today’s Ther Trends. 2003;21:
269-276.

24.  Koo J. How do you foster medication adherence for better 
acne vulgaris management? Skinmed. 2003;2:229-233.

25.  Eady EA, Farmery MR, Ross JL, et al. Effects of benzoyl 
peroxide and erythromycin alone and in combination 
against antibiotic-sensitive and -resistant skin bacteria 
from acne patients. Br J Dermatol. 1994;131:331-336.

26.  Eady EA, Bojar RA, Jones CE, et al. The effects of acne 
treatment with a combination of benzoyl peroxide and 
erythromycin on skin carriage of erythromycin-resistant 
propionibacteria. Br J Dermatol. 1996;134:107-113.

27.  Gupta AK, Lynde CW, Kunynetz RA, et al. A randomized, 
double-blind, multicenter, parallel group study to compare 
relative efficacies of the topical gels 3% erythromycin/ 

 
 Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy



VOLUME 85, MARCH 2010  167

Therapeutics for the Clinician

5% benzoyl peroxide and 0.025% tretinoin/erythromycin 4% 
in the treatment of moderate acne vulgaris of the face. J 
Cutan Med Surg. 2003;7:31-37.

28.  Ellis CN, Leyden J, Katz HI, et al. Therapeutic studies with 
a new combination benzoyl peroxide/clindamycin topical 
gel in acne vulgaris. Cutis. 2001;67(suppl 2):13-20.

29.  Leyden JJ. Effect of topical benzoyl peroxide/clindamycin 
versus topical clindamycin and vehicle in the reduction 
of Propionibacterium acnes. Cutis. 2002;69:475-480.

30.  Wolf JE Jr, Kaplan D, Kraus SJ, et al. Efficacy and tolera-
bility of combined topical treatment of acne vulgaris with 
adapalene and clindamycin: a multicenter, randomized, 
investigator-blinded study. J Am Acad Dermatol. 
2003;49(suppl 3):S211-S217.

31.  Mills OH Jr, Kligman AM. Treatment of acne vulgaris 
with topically applied erythromycin and tretinoin. Acta 
Derm Venereol. 1978;58:555-557.

32.  Franz TJ, Lehman PF. Systemic absorption of retinoic 
acid. Cutan Ocul Toxicol. 1989;8:517-524.

33.  Rietschel RL, Duncan SH. Clindamycin phosphate used 
in combination with tretinoin in the treatment of acne. 
Int J Dermatol. 1983;22:41-43.

34.  Richter JR, Bousema MT, De Boulle KLVM, et al. 
Efficacy of a fixed clindamycin phosphate 1.2%, treti- 
noin 0.025% gel formulation (Velac) in the topical con-
trol of facial acne lesions. J Dermatol Treat. 1998;9:81-90.

35.  Korting HC, Braun-Falco O. Efficacy and tolerability of 
combined topical treatment of acne vulgaris with treti-
noin and erythromycin in general practice. Drugs Exp 
Clin Res. 1989;15:447-451.

36.  Hurwitz S. The combined effect of vitamin A acid 
and benzoyl peroxide in the treatment of acne. Cutis. 
1976;17:585-590.

37.  Mills OH Jr, Kligman AM, Pochi P, et al. Comparing 
2.5%, 5%, and 10% benzoyl peroxide on inflammatory 
acne vulgaris. Int J Dermatol. 1986;25:664-667.

38.  Kligman AM, Leyden JJ, Stewart R. New uses for benzoyl 
peroxide: a broad-spectrum antimicrobial agent. Int J 
Dermatol. 1977;16:413-417.

39.  Caron D, Sorba V, Clucas A, et al. Skin tolerance of 
adapalene 0.1% gel in combination with other topi-
cal antiacne treatments. J Am Acad Dermatol. 1997;36
(6, pt 2):S113-S115.

40.  Thiboutot DM, Weiss J, Bucko A, et al; Adapalene-BPO 
Study Group. Adapalene-benzoyl peroxide, a fixed-dose 
combination for the treatment of acne vulgaris: results of 
a multicenter, randomized double-blind, controlled study. 
J Am Acad Dermatol. 2007;57:791-799.

41.  Pariser DM, Westmoreland P, Morris A, et al. Long-term 
safety and efficacy of a unique fixed-dose combination 
gel of adapalene 0.1% and benzoyl peroxide 2.5% for 

the treatment of acne vulgaris. J Drugs Dermatol. 2007;6:
899-905.

42.  Andres P, Pernin C, Poncet M. Adapalene–benzoyl 
peroxide once-daily, fixed-dose combination gel for the 
treatment of acne vulgaris: a randomized, bilateral (split-
face), dose-assessment study of cutaneous tolerability in 
healthy participants. Cutis. 2008;81:278-284.

43.  Leyden JJ, Del Rosso JQ, Webster GF. Clinical consider-
ations in the treatment of acne vulgaris and other inflam-
matory skin disorders: focus on antibiotic resistance. 
Cutis. 2007;79(suppl 6):9-25.

44.  Tanghetti E, Abramovits W, Solomon B, et al. Tazarotene 
versus tazarotene plus clindamycin/benzoyl peroxide in 
the treatment of acne vulgaris: a multicenter, double-
blind, randomized parallel-group trial. J Drugs Dermatol. 
2006;5:256-261.

45.  Katsambas AD. Why and when the treatment of acne 
fails. what to do. Dermatology. 1998;196:158-161.

46.  Flanders PA, McNamara JR. Enhancing acne medication 
compliance: a comparison of strategies. Behav Res Ther. 
1985;23:225-227.

47.  Draelos ZK. Patient compliance: enhancing clinician 
abilities and strategies. J Am Acad Dermatol. 1995;32
(5, pt 3):S42-S48.

48.  Eisen SA, Miller DK, Woodward RS, et al. The effect of 
prescribed daily dose frequency on patient medication 
compliance. Arch Intern Med. 1990;150:1881-1884.

49.  Kellett N, West F, Finlay AY. Conjoint analysis: a novel, 
rigorous tool for determining patient preferences for 
topical antibiotic treatment for acne. a randomised con-
trolled trial. Br J Dermatol. 2006;154:524-532.

50.  Bikowski JB. Treatment selection and patient education 
tips to boost compliance in acne therapy. Pract Dermatol. 
2005;46-51. 

51.  Rossi P, Wiechers JW, Kelly C. Improved delivery 
and efficacy with dimethyl isosorbide. Cosmet Toiletries. 
2005;120:107-111.

52.  Bucks D, Sarpotdar P, Yu K, et al. The development 
and optimization of a fixed combination of clindamycin 
and benzoyl peroxide aqueous gel. J Drugs Dermatol. 
2009;8:634-638.

53.  Thiboutot D, Zaenglein A, Weiss J, et al. An aqueous 
gel fixed combination of clindamycin phosphate 1.2% 
and benzoyl peroxide 2.5% for the once-daily treatment 
of moderate to severe acne vulgaris: assessment of effi-
cacy and safety in 2813 patients. J Am Acad Dermatol. 
2008;59:792-800.

54.  Gold MH. A new once-daily, optimized, fixed combina-
tion of clindamycin phosphate 1.2% and low-concentration 
benzoyl peroxide 2.5% gel for the treatment of moderate-
to-severe acne. J Clin Aesthetic Dermatol. 2009;2:44-48. 

 
 Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy




