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Background. Combination therapy with a topi-
cal retinoid and an antibiotic is recognized as a 
rational and effective approach for the treatment of 
acne vulgaris. Adapalene, a naphthoic acid deriva-
tive with anti-inflammatory and receptor-selective 
retinoid properties, is safe and well tolerated. While 
the combination of adapalene with oral or topical 
antibiotics has been shown to deliver a superior and 
faster response than an antibiotic alone,  the clinical 
benefits of a combination of adapalene and doxycy-
cline, the most frequently prescribed oral antibiotic for 
acne in the United States, have yet to be evaluated.
Objective and Methods. In a 12-week study, 
the efficacy and safety of the combination of 
adapalene gel 0.1% with doxycycline was com-
pared with doxycycline alone for the treatment of 
severe acne. Subjects were randomized to receive 
doxycycline once daily in the morning and either 
adapalene or vehicle once daily in the evening. 
Results. At Week 12, the combination adapalene–
doxycycline was significantly superior to doxycycline 
alone for change from baseline in total (p<0.001), 
inflammatory (p=0.02), and noninflammatory 
(p<0.001) lesions. Significant differences in total 
lesions were observed as early as Week 4 (p=0.04). 
Both treatments were well tolerated, and no serious 
adverse events were reported. 
Conclusions. The study demonstrates that the 
combination of adapalene and an oral antibi-
otic provides a superior and faster benefit than 
antibiotic therapy alone and should be consid-
ered at the initiation of treatment. (SKINmed. 
2005;4:138–146) ©2005 Le Jacq Ltd.

A cne vulgaris is a complex skin disor-
der involving multiple abnormalities 
of the pilosebaceous unit includ-

ing hyperkeratinization, sebum production, 
bacterial proliferation, and inflammation.1,2 
If not treated properly, acne may be physi-
cally and emotionally scarring, causing those 
afflicted by the disease to have significant 
psychosocial morbidity and reduced self-
esteem.2–4 Existing topical and systemic ther-
apies recommended for the treatment of 
acne include retinoids, antibiotics, benzoyl 
peroxide, and hormonal therapy. Since most 
anti-acne medications do not act against all 
four of the major pathophysiologic features 
of acne, combination therapy with a topical 
retinoid and an antimicrobial is often used 
in the management of moderate-to-severe 
acne4; however, until recently, only a few 
well controlled combination studies have 
been reported.5–7

Adapalene, a naphthoic acid derivative with 
anti-inflammatory and receptor-selective 
retinoid properties,8–12 is a rational choice 
for combination therapy. The efficacy of 
adapalene in the treatment of acne vul-
garis has been extensively studied in numer-
ous clinical trials.13,14 Adapalene is safe and 
well tolerated, consistently demonstrating 
a more favorable tolerability profile than 
other topical retinoids, including all taz-
arotene15,16 and tretinoin formulations.16–19 
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O r i g i n a l  C o n t r i b u t i o n In addition, adapalene is well tolerated when 
concomitantly administered with a variety of 
other topical acne medications.20,21 The use 
of multiple agents may increase irritation and 
decrease the likelihood of treatment adher-
ence. Therefore, it is imperative that the 
selection of medications used in combination 
therapy involve careful consideration of the 
efficacy as well as irritation potential of the 
individual acne medications.

Several recent studies have investigated the 
efficacy and safety of adapalene when used 
in combination therapy with oral or topical 
antibiotics for the treatment of inflammatory 
acne.22,23 Results from these studies clearly 
demonstrated that the combination of ada-
palene gel 0.1% with oral lymecycline or 
topical clindamycin delivered a superior and 
faster response than either antibiotic alone; 
however, the clinical benefits of a combina-
tion of adapalene gel 0.1% and doxycycline, 
the most frequently prescribed oral antibiotic 
for acne in the United States, have yet to be 
evaluated. The objective of this study was to 
compare the efficacy and safety of the com-
bination of adapalene gel 0.1% with doxycy-
cline 100 mg capsules to doxycycline alone 
for the treatment of severe acne vulgaris.

Methods
Study Design. The efficacy and safety of the 
combination adapalene gel 0.1% plus doxy-
cycline were compared with doxycycline 
alone in a randomized, multicenter, vehicle-
controlled, investigator-blind, parallel group 
study conducted at 35 centers in the United 
States between August 20, 2003, and January 
29, 2004. Subjects were randomized in 1:1 
ratio to receive doxycycline (100 mg capsule) 
once daily in the morning (as per its labeling) 
and either adapalene or adapalene gel vehicle 
once daily in the evening for 12 weeks. The 
integrity of the blinding was ensured by 
packaging the topical medication in identical 
tubes and requiring a third party other than 
the investigator/evaluator to dispense the 
medication. Evaluations occurred at baseline 
and at Weeks 4, 8, and 12. A urine pregnancy 
test was required at screening and at the 
final study visit for all females of childbear-
ing potential. Subjects were free to withdraw 
from the study at any time and for any rea-
son. Subjects not completing the entire study 
were fully evaluated when possible.

This study was conducted in accordance with 
the ethical principles originating from the 
Declaration of Helsinki and Good Clinical 
Practices and in compliance with local regula-
tory requirements. This study 
was reviewed and approved by 
an institutional review board. 
All patients provided their 
written informed consent 
before entering the study.

Subjects. Men and women 
with severe facial acne (global 
severity score of at least 4 on a 
scale ranging from 0 [clear] to 
5 [very severe]) were recruited. 
Eligible subjects were required 
to have a minimum of 15 
inflammatory lesions and 15–100 noninflam-
matory facial lesions. Washout periods were 
required for subjects taking certain topical 
and systemic treatments. Exclusion criteria 
prohibited the enrollment of subjects with 
acne requiring isotretinoin therapy or other 
dermatologic conditions requiring interfer-
ing treatment. Women were excluded if they 
were pregnant, nursing, or planning a preg-
nancy, as were men with facial hair that 
would interfere with the assessments.

Efficacy and Safety Assessments. The pri-
mary efficacy variable was the percent reduc-
tion in total lesion count from baseline. 
Secondary efficacy assessments included per-
cent reduction in inflammatory and nonin-
flammatory lesion counts, the global assess-
ment of improvement of the disease from 
baseline, and the global severity score using 
the dichotomous scale of success (grades 0 
[clear] and 1 [almost clear]) or failure (grades 
2 [mild], 3 [moderate], 4 [severe], and 5 [very 
severe]). At the last visit, subject satisfaction 
was assessed via a four-question survey.

Safety and tolerability were assessed through 
evaluations of local facial tolerability and 
adverse events. At each visit, the investigator 
rated erythema, scaling, dryness, and sting-
ing/burning on a scale ranging from 0 (none) 
to 3 (severe). Adverse events were evaluated 
at each visit.

Statistical Analyses. All data analyses were 
carried out according to a preestablished 
analysis plan. A sample size of 210 subjects 
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per group was deemed necessary to detect 
a statistically significant difference in total 
lesion count between treatment groups based 
on the use of a 2-tailed test with α=0.5  and 
a power of 90%, an assumption of a median 
12% difference with an SD of 35 units in 
percent change from baseline in total lesions, 
and a dropout rate of 15%.

Three study populations were analyzed. The 
safety population was defined as all patients 
randomized and treated at least once. The 
intent-to-treat (ITT) population included all 
randomized subjects who were dispensed 
study medication. The per-protocol (PP) pop-
ulation included all randomized subjects 
without any major protocol deviations.

The objective was to show superior efficacy of 
the combination of adapalene gel 0.1% plus 
doxycycline relative to doxycycline alone. 
Analyses for efficacy were performed on 

the Week 12 data for the ITT population 
and the PP population. Continuous variables 
were tested for baseline comparability with 
the analysis of variance model, with treat-
ment, center, and their interaction as factors. 
Categorical variables were tested with the 
Cochran-Mantel-Haenzsel (CMH) test strati-
fied by the center. All tests were 2-sided and 
used the 0.05 level to declare significance. No 
adjustment for multiplicity was made.

Results
Subject Disposition and Baseline 
Characteristics. A total of 467 subjects 
were randomized and included in the ITT 
population: 238 receiving doxycycline plus 
adapalene gel 0.1% and 229 receiving doxy-
cycline plus gel vehicle (Figure 1). Subject 
disposition was similar between the treat-
ment groups. The PP population consisted 
of 370 subjects (79%). Overall, 82% of sub-
jects completed the study. Discontinuation 

Figure 1. Flowchart of sub-
ject disposition
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rates were slightly higher in the doxycycline 
plus adapalene group (21.9%) relative to 
the doxycycline plus vehicle group (14.4%), 
mainly due to differences in the percentage 
of subjects who were lost to follow-up (10.9% 
in the doxycycline plus adapalene group and 
6.1% in the doxycycline plus vehicle group). 
Subject request and lost to follow-up were the 
most frequent reasons for discontinuation.

The baseline characteristics of the ITT popu-
lation are summarized in the Table. The treat-
ment groups were comparable with respect to 
the demographic characteristics and baseline 
dermatologic scores.

Efficacy Evaluation. Percent changes in lesion 
counts (total, inflammatory, and noninflam-
matory) from baseline at Weeks 4, 8, and 12 
are shown in Figure 2. The combination of 
doxycycline plus adapalene consistently dem-
onstrated statistically superior advantages for 
all efficacy assessments relative to doxycy-
cline alone. At Week 12, the combination of 
doxycycline and adapalene produced signifi-
cantly greater reductions relative to doxycy-

cline alone for median percent change from 
baseline in total (61.2% vs. 45.3%; p<0.001), 
inflammatory (64.6% vs. 58.5%; p=0.02), and 
noninflammatory (60.3% vs. 40.5%; p<0.001) 
lesion counts. Significant differences in total 
lesion count were observed as early as the 
first post-baseline visit (Week 4; p=0.04; data 
not shown). Early onset of action was also 
observed for noninflammatory lesion counts 
(Week 4; p=0.02) and inflammatory lesion 
counts (Week 8; p=0.02).

Analyzing the global severity assessment using 
the dichotomous scale of success or failure, more 
subjects were “clear” or “almost clear” (success) 
in the adapalene–doxycycline group relative to 
the doxycycline-alone group (22.1% vs. 13.1%; 
p=0.02) after 12 weeks of treatment. In addition, 
fewer subjects in the adapalene–doxycycline 
group were “severe” or “very severe” at the end 
of the study compared with the doxycycline-
alone group (8.4% vs. 13.6%). Similarly, data 
for global improvement of disease from baseline 
demonstrated significantly superior progress for 
subjects receiving adapalene and doxycycline 
relative to those receiving doxycycline alone 

Table. Subject Demographics and Baseline Characteristics (Intent-to-Treat Population) 

PARAMETER

DOXYCYCLINE PLUS ADAPALENE 
(N=238)

DOXYCYCLINE PLUS GEL VEHICLE  
(N=229) P VALUE

Age (yr) (mean [SD]) 17.7 (4.20) 18.0 (4.53) 0.3784*

Range 12–36 12–34

Gender

Male (n [%]) 122 (51.3) 128 (55.9) 0.3015*

Female (n [%]) 116 (48.7) 101 (44.1)

Race

Caucasian (n [%]) 149 (62.6) 142 (62.0) 0.9859*

Black (n [%]) 31 (13.0) 31 (13.5)

Asian (n [%]) 7 (2.9) 6 (2.6)

Hispanic (n [%]) 48 (20.2) 48 (21.0)

Other (n [%]) 3 (1.3) 2 (0.9)

Lesion counts

Total (mean [SD]) 82.0 (31.07) 83.0 (32.18) 0.7586

Inflammatory (mean [SD]) 31.7 (13.63) 33.9 (18.08) 0.3008

Noninflammatory (mean [SD]) 49.9 (24.41) 48.6 (23.60) 0.7147

Global severity assessment

Clear (n [%]) 0 (0.0) 0 (0.0)

Minimal (n [%]) 0 (0.0) 0 (0.0)

Mild (n [%]) 0 (0.0) 0 (0.0)

Moderate (n [%]) 0 (0.0) 0 (0.0)

Severe (n [%]) 238 (100.0) 229 (100.0)

Very severe (n [%]) 0 (0.0) 0 (0.0)

*p Value is from a two-way analysis of variance for age with treatment, center, and their interaction as factors for comparing age, and 
from Cochran-Mantel-Haenzsel test stratified by center for comparing gender and race.
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(49.5% vs. 40.9% [clear, almost clear, marked 
improvement]; p=0.02; Figure 3). Results in the 
PP population were similar. Figure 4 illustrates 
the effect of adapalene–doxycycline combina-
tion therapy on severe facial acne during the 
course of the 12-week study.

Safety Evaluation. The scores for the severity 
of erythema, scaling, dryness, and stinging/
burning after study treatment are summa-
rized in Figure 5. Local cutaneous tolerability 
of the study treatments was good for both 
groups, with mean tolerability scores for 
erythema, dryness, scaling, and stinging/
burning at each visit and worst scores all less 
than 1 (mild). A majority of subjects in both 
groups experienced mild or no irritation.

The incidence of adverse events in both treat-
ment groups was similar, with 34.5% and 

37.6% reported in the adapalene–doxycy-
cline and doxycycline-alone groups, respec-
tively. Treatment-related adverse events 
occurred in 12.6% of subjects in the ada-
palene–doxycycline group and 16.2% of 
the doxycycline-alone group. The most fre-
quently reported treatment-related adverse 
events were nausea (4.2% adapalene–doxy-
cycline; 4.8% doxycycline alone), vomiting 
(3.4% adapalene–doxycycline; 2.6% doxy-
cycline alone), dyspepsia (1.7% adapalene–
doxycycline; 2.6% doxycycline alone), and 
headache (2.5% adapalene–doxycycline; 
2.6% doxycycline alone).

There were five (2.1%) discontinuations due 
to treatment-related adverse events in the ada-
palene–doxycycline group and four (1.7%) 
in the doxycycline-alone group; only one of 
the treatment-related discontinuations were 
deemed possibly related to adapalene (sun-
burn). Most adverse events were mild or moder-
ate in severity (98%), and there were no deaths 
or serious adverse events during the study.

Subject Survey. Figure 6 illustrates the results 
from the four-question subject survey. A 
majority of subjects in both groups were not 
bothered by the combination treatment side 
effects (79.2% adapalene–doxycycline; 80.0% 
doxycycline alone; p=0.69). Significantly 
more subjects in the adapalene–doxycycline 
group were satisfied or very satisfied with 
the combination treatment effectiveness 
compared with the doxycycline-alone group 
(77.7% vs. 62.7%; p=0.004). Similarly, signifi-
cantly more subjects receiving the combina-
tion of adapalene and doxycycline felt better 
about themselves at the end of the study 
(75.5% vs. 61.7% [“much better” or “a lot 
better”]; p=0.04). Overall, subject satisfaction 
with their treatment regimen was signifi-
cantly better in the adapalene–doxycycline 
group relative to subjects taking doxycycline 
alone (79.2% vs. 68.8% [“very satisfied” or 
“satisfied”]; p=0.006).

Discussion
Due to the complex pathogenesis of acne vul-
garis, combination therapy for the treatment 
of acne is widely prescribed and extensively 
cited throughout the literature as a highly 
effective treatment approach for this dis-
ease.4,24 Despite the ubiquitous nature of this 
treatment regimen, there are relatively few 

Figure 2. Percent change in 
lesion counts (intent-to-treat 
population)
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controlled studies exploring the efficacy and 
safety of such combinations—and no previous 
studies investigating the combination of ada-
palene gel 0.1% with an oral antibiotic that is 
currently approved in the United States for the 
treatment of acne. The aim of this study was 
to evaluate the safety and efficacy of the com-
bination of adapalene gel 0.1% plus oral doxy-
cycline relative to doxycycline plus vehicle in 
subjects with severe facial acne vulgaris.

Results of this study show that the combina-
tion was significantly more effective than 
doxycycline alone for the treatment of acne 
vulgaris. There were significantly superior 
reductions at the end of the study in the 
combination group relative to the doxycy-
cline-alone group in total, inflammatory, and 
noninflammatory lesions (at least p<0.05). 
Subjects also demonstrated a faster response 
to the combination therapy, with statisti-
cally significant differences in lesion counts 
observed as early as the first post-baseline 
assessment. Similarly, results from second-
ary efficacy analyses showed significantly 
improved results for subjects in the ada-
palene–doxycycline combination group rela-
tive to the doxycycline-alone group. Global 
severity assessments and the global assess-
ment of improvement from baseline showed 
significantly greater improvement in the 
combination group relative to the antibiotic-
alone group (both p=0.02).

Both treatment regimens were safe and 
well tolerated, with similar incidences of 
adverse events. Treatment-related adverse 

Figure 3. Global improvement 
of disease relative to baseline 
(intent-to-treat population)
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Figure 5. Local tolerability. 
Effects of doxycycline plus 
adapalene vs. doxycycline 
plus gel vehicle on mean 
scores for skin tolerance 
variables: A, erythema; B, 
scaling; C, dryness; and 
D, stinging/burning. Skin 
tolerability variables were 
assessed according to the 
following scoring scale: 
none=0; mild=1; moder-
ate=2; and severe=3. Mean 
scores at each post-base-
line visit and worst score 
(worst observation recorded 
for a subject during the 
post-baseline period) are 
included in the figure.
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events were reported in 12.6% and 16.2% of 
subjects in the adapalene–doxycycline and 
doxycycline-alone groups, respectively, with 
most adverse events typical of oral antibiotic 
therapy. Topical therapy was well tolerated, 
as the worst post-baseline score for each of 
the local cutaneous tolerability variables was 
none or mild for a majority of subjects in 
both groups. The subject satisfaction survey 
demonstrated that the addition of adapalene 
did not increase the impact of side effects 
(p=0.69) and that subjects had a significantly 
greater satisfaction with the combination 
adapalene–doxycycline therapy (p=0.006). Of 
note, subjects receiving combination therapy 
felt better about themselves (p=0.04), indicat-
ing the potential of aggressive combination 
therapy to limit the psychosocial effects 
of acne. The safety results of this study are 
similar to the tolerability noted in previ-
ous adapalene-plus-antibiotic combination 
therapy studies and consistent with the well 
documented safety profile of adapalene.15–21 
Regarded as the best tolerated topical reti-
noid,25 adapalene is a logical choice for 
combination therapy, as it can be added to 
other therapies without significantly increas-
ing skin irritation.

Conclusions
Overall, this study shows that the combina-
tion of adapalene plus doxycycline is more 
effective than doxycycline alone for the 
treatment of acne vulgaris. The results sup-
port the existing published data showing the 
efficacy of combination therapy for the treat-
ment of acne vulgaris.5–7,22,23 The magnitude 
of the clinical benefit of the combination of 
adapalene and doxycycline is comparable to 
that seen in previous studies of the combina-
tions of adapalene plus oral lymecycline and 
adapalene plus topical clindamycin.22,23 The 
complementary as well as discrete mecha-
nisms of action of adapalene and antibiotics 
produce a significantly superior—and fast-
er—reduction of acne lesions, indicating that 
this therapeutic regimen may be useful at the 
onset of therapy to obtain an enhanced clini-
cal response. As noted in previous studies, 
the addition of adapalene enhances the activ-
ity of the antibiotic in reducing inflamma-
tory acne lesions, reflecting the anti-inflam-
matory properties of adapalene.10–12,22,23 The 
faster response afforded by the combination 
regimen may also reduce the duration of 

antibiotic therapy and thereby reduce the 
potential for developing resistance.

The early onset of action of the combination 
regimen, the similar tolerability of the com-
bination relative to the antibiotic alone, and 
the complete concordance between physi-
cian and subject evaluation seen in this study 
provide strong evidence that such combina-
tion therapy should be used at the initiation 
of therapy. These results confirm the find-
ings in the recently published consensus 
recommendations for the management of 
acne developed by the Global Alliance to 
Improve Outcomes in Acne.4 The report 
states that adding a topical retinoid to anti-
microbial therapy significantly improves the 
treatment of inflammatory acne, and it rec-
ommends the use of topical retinoids at the 
onset of therapy for all but the most severe 
cases of acne. For moderate-to-severe cases, 
the guidelines recommend adding a topical 
or oral antibiotic. In addition, the consen-
sus guidelines emphasize the importance of 
maintenance therapy to prevent future lesion 
development and suggest utilizing effective 
agents with good skin tolerability, such as 
adapalene, for long-term use. Subjects who 
successfully responded to treatment in this 
study have recently completed a 16-week 
follow-up, controlled study to assess the 
maintenance effect of adapalene gel 0.1% 
monotherapy. The results of this study will 
soon be available.

The present study reinforces results of a 
previous clinical study: the combination of 
adapalene with an oral antibiotic provides 
significantly superior and faster improve-
ments in inflammatory and noninflamma-
tory lesions relative to antibiotic therapy 
alone in subjects with severe acne. The study 
confirms that the use of adapalene gel 0.1% 
in combination therapy is beneficial at the 
initiation of treatment for those suffering 
from acne.
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