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Recent Developments in Acne Treatment: Retinoids and Antibiotics 
 
In This Issue... 
 
[EDITOR’S NOTE: The July 2007 issue and podcast of our sister publication, eInfections 
Review, discusses erythema migrans in the context of tick-borne diseases. Interested 
readers are invited to access these accredited programs by visiting this page.]  
 
While antibiotic therapy for moderate to severe acne is a time-honored and clinically 
proven treatment, until recently proper dosage has never been determined via a rigorous, 
controlled investigation. Retinoids, previously thought to be effective only in comedonal 
acne, have recently been shown to be effective in inflammatory acne in a variety of 
combination therapies. Research continues to support the efficacy of benzoyl peroxide, 
even when used as a cleanser, to minimize or eliminate the emergence of less sensitive 
Propionibacterium acnes strains.  
 
In this issue we review investigations into these key areas of acne treatment: the proper 
dosing of minocycline; antibiotic and retinoid maintenance efficacy; antibiotic resistance; 
and the concomitant use of benzoyl peroxide.
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LEARNING OBJECTIVES 

At the conclusion of this activity, participants should be able to:  
 

Explain how the antibiotic treatment of acne can be calculated as dose per body weight
Describe how retinoids may be used in conjunction with both topical and systemic 
antibiotics, and may then be used as monotherapy for maintenance
Discuss how bacterial resistance in acne treatment can be minimized by the 
concomitant use of benzoyl peroxide

COMMENTARY

The articles reviewed here present different perspectives on the use of antibiotics 
in the treatment of acne. One increasing concern among physicians is that the 
appropriate dosing of antibiotics for acne has never been calculated properly, and 
has thus been rather arbitrary. The study by Stewart et al demonstrates, for the first 
time, that for extended-release minocycline, a dose of 1 mg per kg is appropriate 
for large numbers of patients with inflammatory acne.  
 
Antibiotics, however, have rarely been used as monotherapy for acne. Although 
investigating different antibiotics and different retinoids, the two 2006 studies 
reviewed here clearly conclude that retinoids, when used in conjunction with 
antibiotics, are highly effective as initial treatment. Further, they may be used safely 
and efficaciously as maintenance therapy for a considerable period of time. In 
addition, as reported by Schlessinger et al, a combination of a topical retinoid 
(tretinoin) with a topical antibiotic (clindamycin) is more effective than either agent 
used alone. This evidence strongly suggests that most patients with immoderate to 
severe inflammatory acne will benefit from a combination of a topical retinoid and 
either systemic or topical antibiotics. When less sensitive strains of P. acnes are of 
concern, then, as demonstrated by Leyden et al, a benzoyl peroxide product may 
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be added.  
 
Taken together, the data presented here can help us safely develop improved 
treatment regimens for the majority of our patients presenting with moderate to 
severe acne. 

PROPER DOSING FOR MINOCYCLINE IN ACNE 
TREATMENT

Stewart DM, Torok HM, Weiss JS, Plott RT, for the Solodyn Phase 2 Study Group. Dose-
ranging efficacy of new once-daily extended-release minocycline for acne vulgaris. 
Cutis. 2006;78(4suppl):11-20.

View journal abstract Full Article: Not available online

As part of the Phase 2 trials for a new extended-release (ER) minocycline 
hydrochloride formulation, the authors conducted a multi-center, 12-week, 
randomized, double-blinded, placebo-controlled, dose-ranging study in 233 
subjects with moderate to severe facial acne vulgaris. The objective was to 
determine the lowest effective once-daily oral dose with the safest adverse effect 
profile.  
 
Subjects were randomly assigned to treatment with daily dosages of ER-
minocycline (1-, 2-, or 3-mg/kg tablets), or daily placebo tablets, for 12 weeks. At 
the end of the trial, the investigators found the number of inflammatory lesions 
decreased approximately 50% from baseline levels in all dose groups. However, no 
dose-dependent effect was observed, with the percentage decrease in the number 
of inflammatory lesions in the 1-mg/kg treatment group equal to or greater than the 
higher doses. Further, comparing the percentage decrease in inflammatory lesions 
between the 1 mg/kg and placebo groups, the authors reported a statistically 
significant difference (P=.015). Of special importance, the investigators found that 
acute vestibular adverse events (AVAEs) did appear to be dose proportional, with 
the higher dose regimens associated with a higher incidence of AVAEs as well as 
central nervous system side effects.  
 
These data clearly demonstrate that optimum results with this newer, once daily 
formulation of minocycline can be achieved with the lowest effective dose (1 mg/
kg), and that there is no advantage to higher doses. Higher doses are not more 
effective and are associated with significantly greater side effects. Further, it is 
likely that once-daily dosing may improve patient convenience and thereby improve 
compliance.
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ANTIBIOTIC AND RETINOID MAINTENANCE IN ACNE

Leyden, J, Thiboutot DM, Shalita, AR, et al. Comparison of tazarotene and 
minocycline maintenance therapies in acne vulgaris: A multicenter, double-blind, 
randomized, parallel-group study. Arch Dermatol. 2006;142:605-612.

View journal abstract View full article

Thiboutot, DM, Shalita, AR, Yamauchi, PS, et al. Adapalene gel, 0.1%, as maintenance 
therapy for acne vulgaris: a randomized, controlled, investigator-blind follow-up of 
a recent combination study. Arch Dermatol. 2006;142:597-602

View journal abstract View full article

These two 2006 studies were designed to assess the efficacy of maintenance 
therapy with a retinoid alone following combined antibiotic-retinoid treatment of 
acne. Leyden et al enrolled 189 patients from ambulatory research and referral 
centers who presented with moderately severe to severe acne vulgaris. The study 
was designed to evaluate the efficacy of 3 maintenance regimens (topical 
tazarotene, oral minocycline hydrochloride, or both) in sustaining improvement in 
acne. An open-label treatment phase was followed by double-blind, randomized, 
parallel-group maintenance phase. All patients were treated with 0.1% tazarotene 
gel (each evening) and a 100-mg capsule (twice daily) of minocycline 
hydrochloride for up to 12 weeks. Patients with 75% or greater global improvement 
at week 12 were then randomly assigned to an additional 12 weeks of 
maintenance therapy in 3 arms: tazarotene gel plus placebo capsules, vehicle gel 
plus minocycline capsules, or tazarotene gel plus minocycline capsules. One 
hundred-ten patients entered the maintenance phase, with 90 completing the study 
and 2 discontinuing because of adverse events. At 12 weeks of maintenance 
therapy, the mean reductions from baseline in noninflammatory and inflammatory 
lesion count were as follows: 
 

 
At week 24, more than 80% of patients in each group had maintained a 50% or 
greater global improvement from baseline, and more than 50% had maintained a 
75% or greater global improvement. While maintenance with combination 
tazarotene and minocycline therapy showed a trend for greater efficacy, there was 
no statistical significance versus tazarotene alone.  
 
Similarly, Thiboutot et al sought to assess the maintenance effect of adapalene gel 
0.1% in subjects successfully treated in a previous 12-week study of an adapalene-
doxycycline 100 mg combination therapy. Two hundred fifty-three subjects with 
severe acne vulgaris from the initial study, who showed at least moderate (50%) 
improvement from baseline, were randomized to receive adapalene gel 0.1% or gel 
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vehicle once daily for 16 weeks. The study’s main outcome measures included a 
maintenance rate of at least 50% improvement in lesion counts from the previous 
therapy (total, inflammatory, and noninflammatory), global severity assessment, 
cutaneous tolerability, and adverse events. 
 
The researchers report that adapalene maintenance therapy resulted in 
significantly larger maintenance rates (75% vs 54%; P<.001) and significantly 
lower lesion counts (total [P = .005], inflammatory [P = .01], and noninflammatory 
[P = .02]) compared with gel vehicle. Adapalene was safe and well tolerated in this 
study.  
 
In both investigations, maintenance treatment for 12 weeks with a retinoid alone 
produced very good to excellent results. In light of the increasing concern about the 
development of decreased sensitivity by P. acnes to antibiotics, the ability to 
maintain clinical improvement with a topical retinoid alone (either tazarotene or 
adapalene) may obviate the need for long-term antibiotic treatment in moderate to 
severe inflammatory acne.

TOPICAL RETINOID-ANTIBIOTIC COMBINATION IN 
ACNE TREATMENT

Schlessinger J, Menter A, Gold M, et al for the ZIANA Study Group. Clinical safety and 
efficacy studies of a novel formulation combining 1.2% clindamycin phosphate and 
0.025% tretinoin for the treatment of acne vulgaris. J Drugs Dermatol. 2007;6(6):607-
615.

View journal abstract Full Article: Subscription required

This 2007 article reports on studies comparing the efficacy and safety of a solution 
of clindamycin phosphate 1.2% combined with partially solubilized and crystalline 
tretinoin 0.025% suspended in an aqueous-based, alcohol-free gel formulation 
(CLIN/RA gel) versus the individual ingredients alone in subjects with moderate 
inflammatory acne. This novel topical agent is approved by the FDA for the 
treatment of acne vulgaris in patients 12 years of age or older.  
 
The authors describe 2 randomized, vehicle-controlled trials involving more than 
4,500 subjects, and report that treatment with the combination significantly reduced 
lesion counts and improved patients’ overall appearance to a greater extent than 
the individual components. Further, the combination was extremely well tolerated, 
with 1% or less of the subjects discontinuing due to adverse events.  
 
These data confirm the prior observations made with a different formulation of the 
same 2 ingredients and suggest that topical therapy alone may be useful in many 
patients with moderate inflammatory acne, thus obviating the need for systemic 
antibiotics. One area where additional research is needed concerns maintenance 
therapy: could maintenance with the retinoid alone maintain the results observed 
after combined retinoid-systemic antibiotic therapy? As with all antibiotic use in 
acne, the concern regarding the development of less sensitive strains of P. acnes 
remains, raising the question: could these less sensitive strains be minimized by 
the concomitant use of benzoyl peroxide?
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ANTIBIOTIC RESISTANCE IN ACNE

Leyden J, Levy S. The development of antibiotic resistance in Propionibacterium 
acnes. Cutis. 2001;67(2 Suppl):21-24.

View journal abstract Full Article: Not available online

Leyden and Levy report on 2 separate studies comparing the ability of a 
combination topical gel consisting of 5% benzoyl peroxide and 1% clindamycin 
versus clindamycin alone in reducing facial Propionibacterium acnes counts and 
decreasing the development of resistant organisms.  
 
The first study compared the combination gel with 3 topical formulations of 1% 
clindamycin phosphate (gel, lotion, and solution) in 80 subjects. After a single week 
of treatment, the investigators reported a 99.7% reduction from baseline in facial P. 
acnes with the combination gel, a significantly greater reduction (P<.001) than the 
30%, 56%, or 62% reductions obtained with the clindamycin gel, lotion, or solution, 
respectively. After 2 weeks of treatment, the reduction from baseline P. acnes 
counts with the combination gel increased to 99.9% again, significantly greater 
(P<.001) than the reduction achieved with 1% clindamycin alone, regardless of the 
formulation.  
 
The second study compared the combination gel with 1% clindamycin gel in 79 
patients with mild to moderate acne. The authors report that after 4 weeks of 
treatment, consistent with the previous study, the combination gel was more 
effective than clindamycin alone in reducing the total P. acnes count. However, by 
week 12, samples from patients using clindamycin alone showed an increase in 
the number of resistant bacteria, while counts of resistant bacteria remained stable 
or declined in those using the combination gel.  
 
The results clearly indicate that the topical gel combination of benzoyl peroxide and 
clindamycin is much more effective in reducing P. acnes than the antibiotic alone. 
Moreover, clindamycin alone produced resistant strains that did not occur when 
benzoyl peroxide was combined with the antibiotic. This investigation confirms 
previous studies using the combination of benzoyl peroxide and erythromycin in a 
topical formulation,1 where both P. acnes and staphylococci were reduced in the 
benzoyl peroxide arm. One reason why the combination provides such greater 
efficacy may be that, while the antibiotics used in acne treatment are bacteriostatic, 
benzoyl peroxide is bactericidal, therefore, increased resistance to these antibiotics 
may be reduced or eliminated by the concomitant use of benzoyl peroxide 
cleanser.2,3  
 
 
References 
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CME/CNE/CPE INFORMATION

 Accreditation Statement — back to top

This activity has been planned and implemented in accordance with the Essential Areas and 
Policies of the Accreditation Council for Continuing Medical Education through the joint 
sponsorship of The Johns Hopkins University School of Medicine, The Institute for Johns Hopkins 
Nursing, and the University of Tennessee College of Pharmacy. The Johns Hopkins University 
School of Medicine is accredited by the ACCME to provide continuing medical education for 
physicians.  
 
The Institute for Johns Hopkins Nursing is accredited as a provider of continuing nursing education 
by the American Nurses Credentialing Center’s Commission on Accreditation.

 Credit Designations — back to top

Physicians 
The Johns Hopkins University School of Medicine designates this educational activity for a 
maximum of 1.0 AMA PRA Category 1 Credit(s)TM. Physicians should only claim credit 
commensurate with the extent of their participation in the activity. 
 
Nurses 
This 1.0 contact hour Educational Activity (Provider Directed/Learner Paced) is provided by The 
Institute for Johns Hopkins Nursing. Each Newsletter carries a maximum of 1 contact hour or a 
total of 12 contact hours for the twelve newsletters in this program. 
 
Pharmacists 

This program is approved for one hour credit (0.1 CEUs) for the newsletter and 0.5 
hour credit (0.05 CEUs) for the podcast and is co-sponsored by the University of 
Tennessee College of Pharmacy who is accredited by the Accreditation Council for 
Pharmacy Education as a provider of continuing pharmacy education. A statement of 

CE credit will be mailed within 4 weeks of successful completion and evaluation of the program. 
ACPE Program #064-999-07-252-H01.  
 
Grievance Policy: A participant, sponsor, faculty member or other individual wanting to file a 
grievance with respect to any aspect of a program sponsored or co-sponsored by the UTCOP may 
contact the Associate Dean for Continuing Education in writing. The grievance will be reviewed 
and a response will be returned within 45 days of receiving the written statement. If not satisfied, 
an appeal to the Dean of the College of Pharmacy can be made for a second level of review.

 Post-Test — back to top

To take the post-test for eMedicalDermatology Review you will need to visit The Johns Hopkins 
University School of Medicine's CME website or The Institute for Johns Hopkins Nursing or 
download a PDF of the post-test from the issue itself for Pharmacy. If you have already registered 
for another Hopkins CME program at these sites, simply enter the requested information when 
prompted. Otherwise, complete the registration form to begin the testing process. A passing grade 
of 70% or higher on the post test/evaluation is required to receive CME/CNE/CPE credit.

 Statement of Responsibility — back to top

The Johns Hopkins University School of Medicine and The Institute for Johns Hopkins Nursing 
takes responsibility for the content, quality, and scientific integrity of this CME/CNE/CPE activity.

 Target Audience — back to top

This activity has been developed for the Dermatologist, PharmD, Nurses, Dermasurgeon, 
Dermatopathologist, Pediatric Dermatologist, Immunodermatologist, and Wound Care Specialist.

 Learning Objectives — back to top

COMPLETE THE 
POST-TEST 
 
Step 1. 
Click on the appropriate 
link below. This will take 
you to the post-test. 
 
Step 2. 
If you have participated in a 
Johns Hopkins on-line 
course, login. Otherwise, 
please register. 
 
Step 3. 
Complete the post-test and 
course evaluation. 
 
Step 4. 
Print out your certificate. 
  

  

 
Pharmacy credit is only 
available via PDF mail-in 
form: 
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At the conclusion of this activity, participants should be able to: 
 

Explain how the antibiotic treatment of acne can be calculated as dose per body weight
Describe how retinoids may be used in conjunction with both topical and systemic antibiotics, 
and may then be used as monotherapy for maintenance
Discuss how bacterial resistance in acne treatment can be minimized by the concomitant use of 
benzoyl peroxide

 Internet CME/CNE/CPE Policy — back to top

The Offices of Continuing Education (CE) at The Johns Hopkins University School of Medicine, 
The Institute for Johns Hopkins Nursing and The University of Tennessee College of Pharmacy 
are committed to protect the privacy of its members and customers. The Johns Hopkins University 
maintains its Internet site as an information resource and service for physicians, other health 
professionals and the public.  
 
The Johns Hopkins University School of Medicine, The Institute for Johns Hopkins Nursing and 
The University of Tennessee College of Pharmacy will keep your personal and credit information 
confidential when you participate in a CE Internet based program. Your information will never be 
given to anyone outside The Johns Hopkins University and The University of Tennessee College 
of Pharmacy program. CE collects only the information necessary to provide you with the service 
you request.

 Faculty Disclosure — back to top

As a provider accredited by the Accreditation Council for Continuing Medical Education (ACCME), 
it is the policy of Johns Hopkins University School of Medicine to require the disclosure of the 
existence of any significant financial interest or any other relationship a faculty member or a 
provider has with the manufacturer(s) of any commercial product(s) discussed in an educational 
presentation. The Program Directors reported the following: 
 

Bernard A. Cohen, MD has indicated a past and current financial relationship with Novartis, 
Pharmaceuticals, Astellas Pharma Inc., Medicis and Connetics. He served on the Speaker's 
Bureau for Novartis, Pharmaceuticals, Astellas Pharma Inc., and Medicis. He has also received 
grants for studies from Novartis, Pharmaceuticals and Astellas Pharma Inc. and received 
support for a fellowship program from Connetics.
Susan Matra Rabizadeh, MD, MBA has disclosed no relationships with commercial supporters.

Mark Lebwohl, MD has disclosed that he has received grants for clinical research and 
educational activities from, has served as an advisor, consultant and speaker to, and has 
served as an investigator for Abbott, Amgen, Astellas, Centocor, Genentech and Novartis.
Elizabeth Sloand, PhD, CRNP has disclosed no relationships with commercial supporters.

 
Guest Authors Disclosures

 Disclaimer Statement — back to top

The opinions and recommendations expressed by faculty and other experts whose input is 
included in this program are their own. This enduring material is produced for educational 
purposes only. Use of Johns Hopkins University School of Medicine and The University of 
Tennessee College of Pharmacy name implies review of educational format design and approach. 
Please review the complete prescribing information of specific drugs or combination of drugs, 
including indications, contraindications, warnings and adverse effects before administering 
pharmacologic therapy to patients.
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