
The pathogenesis of acne is not clearly under-
stood, although primary contributory factors
have been identified. Propionibacterium acnes, a
commensal organism that plays an active role

in acne vulgaris, thrives in the presence of excess
sebum and has been shown to mediate inflammato-
ry processes at the site of the sebaceous follicle,
contributing to the formation of free radical species
and generating pro-inflammatory cytokines.1

Coupled with faulty keratinization, excess sebum
production and P. acnes colonization contribute to
the formation of microcomedones, ultimately lead-
ing to development of the comedones, papules, pus-
tules, and cysts characteristic of acne. 

The presence of active acne lesions impacts the
individual’s appearance, has negative effects on
psycho-social function, and can be associated with
potential physical discomfort.2 Scarring following
acne is a significant risk and has been identified as
the most devastating sequelum to the patient. Acne
is a chronic condition, similar in its impact and
duration to atopic dermatitis.3 Patients may be sub-
jected to protracted courses of therapy, during
which they may be exposed to multiple different

treatments in efforts to attain control of the inflam-
matory process. As such, management of acne can
be associated with therapeutic inefficiency and
escalating costs.

Initiation of effective therapy as early as possible
within the disease course is associated with
improved patient experiences, better outcomes, and
long-term cost savings.4 Furthermore, data confirm
that patient adherence is associated with better out-
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comes and lower long-term treatment costs.5,6

Selection of an effective, convenient, and well-tol-
erated regimen, then, is essential for successful,
cost-effective care.

Treatment Options and Therapeutic Challenges
Acne is essentially an inflammatory disease. A bet-
ter understanding of the pathophysiology of acne
and associated scarring has been gained through
recent in vivo research reporting a marked increase
in inflammatory cytokine gene transcripts in active
acne lesions, including TNF-α and IL-1β.7

Importantly, these pro-inflammatory cytokines
amplify NF-kβ signaling pathways that originally
led to their production while also stimulating near-
by cells, according to the authors. This investiga-
tion also identified significant increases in IL-8 and
IL-10 and showed that elevated Activator Protein-1
(AP)-1 in acne lesions leads to elevated matrix met-
alloproteinases, which degrade collagen—up to 2.5-
fold compared to normal skin. Furthermore, the
researchers noted that the inflammatory process is
localized to the pilosebaceous unit.5

The most common sequelum of inflammatory
acne, scarring often is devastating to patients. Most
treatments for acne scarring confer minimal bene-
fit, while the gold standard of scar revision, laser
therapy, typically requires multiple treatments and
is expensive.8 Preventing and treating inflammatory
lesions as early as possible is the best way to pre-
vent scarring. Also, any agent blocking (AP)-1,
which increases matrix metalloproteinases that
cause scarring via collagen degradation, will be
useful in scar prevention. 

Historically, management options for acne have
targeted either P acnes colonization or faulty kera-
tinization. Topical treatments are by far the most
common intervention for acne;9 options have
included retinoids—tretinoin, adapalene, and
tazarotene; antimicrobials, such as erythromycin
and clindamycin; and benzoyl peroxide. Different
combination formulations of retinoids, antibiotics,
and benzoyl peroxide are also available. Oral treat-
ment options include antibiotics and iso-
tretinoin.1,10,11

Although the P acnes bacterium is pathogenic in
acne vulgaris, acne is not an infectious process.
Topical benzoyl peroxide is a relatively inexpensive
and generally helpful agent in the management of
acne vulgaris. It provides comparable efficacy at
2.5%, 5% and 10% concentrations, though higher
concentrations tend to produce more cutaneous
irritation. Benzoyl peroxide has the advantage of
not being associated with developing bacterial
resistance. However, its efficacy as a monotherapy
is typically limited.12

Topical and oral antibiotics reduce but do not
eradicate P acnes populations. Current consensus
holds that systemic antibiotics confer effects more
through their anti-inflammatory than their anti-
infective properties.3,5 In light of the significant and
growing problem of antibiotic resistance, current
expert treatment guidelines for acne de-emphasize
the use of systemic antibiotics.3,5

Concern about antibiotic resistance in acne
patients is not simply theoretical, as the 1980s pro-
duced the first reports of P acnes resistance to
antibiotics,13 and subsequent studies document
acne treatment failure associated with resistance to
topical antibiotics.14 Resistance is not limited to P
acnes; Researchers have documented resistant
strains of Staphylococcus epidermidis15,16 and
Streptococcus pyogenes.17 Both erythromycin and
tetracycline have been associated with high rates
of resistant acne. 

Despite the well-known and recently re-affirmed
role of inflammation in acne, no primarily anti-
inflammatory topical therapy had been available
for acne. Anti-inflammatory topical dapsone 5% gel
(Aczone Gel 5%, Allergan) is now available for topi-
cal treatment of acne.18

A New Option: Safety and Tolerability of Topical Dapsone 
Dapsone’s strong anti-inflammatory effects have
made it a very powerful treatment in several neu-
trophilic dermatoses (such as dermatitis herpeti-
formis), yet the mechanism of action of this effect
is not well understood. Several in vitro studies show
the anti-inflammatory effect of dapsone, and the
successful use of oral dapsone in several sub-epi-
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dermal blistering diseases is associated with anti-
inflammatory effects by the suppression of neu-
trophil and eosinophil functions, likely through
dapsone's inhibition of IL-8 release, seen in cul-
tured human keratinocytes.19 Dapsone has been
shown to have multiple effects that mediate cuta-
neous inflammation.20-24

Systemic dapsone has been associated with
notable risks, including hemotoxicity (methemoglo-
binemia). Individuals with a glucose-6-phosphate
dehydrogenase (G6PD) deficiency, methemoglobin
reductase deficiency, or hemoglobin M disease are
at highest risk for hemotoxicity, and the package
insert for oral dapsone requires regular screening
of full blood counts. However, topical dapsone is
not associated with this risk, and no laboratory
testing is required. In clinical trials, twice-daily top-
ical application of dapsone as directed for the treat-
ment of acne did not induce significant changes in
hemoglobin or other hematologic indicators, even
in G6PD-deficient patients.25-28 Continuous use of
dapsone 5% gel is not associated with an increase
in plasma concentrations of the drug.28

Concomitant use of topical benzoyl peroxide or
adapalene has not been shown to affect the phar-
macokinetic profile of dapsone 5% gel.26

Aczone gel is formulated with diethylene glycol
monoethyl ether (DGME), which facilitates the per-
meation of active ingredients into the skin and
helps undissolved dapsone to remain in the pilose-
baceous unit, according to in vitro data.13 Specific
properties of DGME help topical dapsone in this
novel formulation to remain in the pilosebaceous
unit and subsequently increases its efficacy in the
treatment of acne vulgaris.

In clinical trials, topical dapsone treatment was
well tolerated with similar reports of adverse events
in the active and control groups (58.2 percent and
58.6 percent, respectively). Most events were of
mild to moderate intensity, resolved during treat-
ment, and did not result in treatment discontinua-
tion. Just 0.6 percent of treated patients discontin-
ued participation due to lack of efficacy, while 0.4
percent withdrew due to an adverse event.
Treatment with dapsone 5% gel resulted in a reduc-

tion in oiliness from 18.6 percent at baseline to 5.6
percent at week 12 and reduction in erythema from
14.8 percent at baseline to 6.2 percent at week 12.
Vehicle-treated patients also experienced 12-week
reductions in oiliness and erythema (from 19.2 per-
cent to 7.2 percent and 15.6 percent to 8 percent,
respectively), suggesting that components of the
vehicle contribute to these beneficial effects.27

It is important to clarify that, although its chemi-
cal structure is similar to that of the sulfonamide
antibiotics, dapsone is distinctly different from the
sulfonamides; It is classified as a sulfone.30 A histo-
ry of allergic reaction to sulfonamide non-antibi-
otics or sulfonamide antibiotics or history of
adverse reactions to sulfonamides does not predict
cross-reactivity with other sulfa drugs.31

Topical Dapsone Efficacy
Dapsone 5% gel applied twice daily has been
shown to decrease both the inflammatory and non-
inflammatory lesions of acne vulgaris. In two 12-
week, double-blind, randomized, parallel group,
phase III studies conducted under identical proto-
cols, a total of 3,010 patients age 12 or older were
assigned to apply either dapsone gel 5% twice
daily or vehicle gel to affected areas of the face.27

Pooled analysis of the data shows that treated
patients experienced significantly greater reduc-
tions from baseline to 12 weeks in inflammatory,
non-inflammatory, and total lesion counts com-

Fig. 1. Dapsone is distinct from the sulfonamides.
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pared to controls; the greatest reduction was in
inflammatory lesion counts—reduced by nearly
half in treated patients (47.5 percent vs. 41.8 per-
cent). Response to treatment was noted at week 2
and was maintained throughout the study. Treated
patients achieved superior Global Acne Assessment
Scores, regardless of whether baseline acne was
more or less severe. 

Long-term treatment is associated with similar
efficacy and tolerability. In a one-year open-label,
non-comparative trial of topical dapsone involving
a total of 506 patients age 12 or older, patients
applied dapsone twice daily for a mean of 253 days
over the 12-month study period.28 Improvement in
inflammatory lesions, evident by week 4, was more
significant than improvement in non-inflammatory
lesions. Lesion counts continuously decreased
through month 6 and were maintained through 12
months. Twelve-month mean percent reduction in
lesion counts from baseline was 58.2 percent for
inflammatory lesions and 19.5 percent for non-
inflammatory lesions. Although at month 3, 96
patients initiated concomitant systemic or topical
acne therapy according to study protocols, ad hoc
analysis of the data revealed no clinically apparent
differences in lesion count reductions for this sub-
population at month 3 or 12. Treatment was well
tolerated: 0.8 percent of patients withdrew due to
lack of efficacy, while 2.2 percent withdrew due to
an adverse event. 

A combination trial compared dapsone alone to
dapsone plus adapalene and dapsone plus benzoyl
peroxide 4%,26 with the combination regimens
found to provide greater mean percentage reduc-
tion in total lesion and in non-inflammatory lesion
counts than dapsone alone. Of note, there was no
statistically significant difference between topical
dapsone alone versus the combination regimens
for inflammatory lesions, indicating that topical
dapsone alone is a powerful agent against inflam-
matory lesions. The use of topical dapsone along
with topical adapalene was shown to provide a sta-
tistically significant reduction in the number of
non-inflammatory lesions compared to dapsone
plus benzoyl peroxide or dapsone plus vehicle,

suggesting that the two agents work synergistically.
Global Acne Assessment Score treatment success
(defined as none or minimal disease) was signifi-
cantly better for dapsone plus adapalene compared
to dapsone plus vehicle.32

Minimizing Costs and Maximizing Efficacy
Early and effective therapy for acne is essential to
minimize the psychosocial impact of the disease
and limit the risk for development of sequelae,
such as scarring.2-5 At the same time, data confirm
the need to identify treatment regimens that opti-
mize efficacy and tolerability in order to promote
therapeutic adherence.6-9 Additionally, the growing
problem of bacterial resistance requires all health-
care providers to use antibiotics judiciously, partic-
ularly oral agents sometimes used for acne.3,10

Given the chronicity of acne vulgaris, clinicians
also have a responsibility to consider the costs of
acne treatment to the individual patient as well as
to the healthcare system overall. Costs to manage
acne vulgaris are high. Just 10 years ago, five mil-
lion prescriptions for oral antibiotics and 1.4 mil-
lion prescriptions for isotretinoin were dispensed
annually for the treatment of acne.33 Patient
demand for acne therapy is expected to continue to
increase in the coming years.34

Topical and oral antibiotics are potentially low-
cost and traditionally effective, but concerns about
antibiotic resistance have limited their usefulness.
The low financial cost of therapy may not justify
the long-term cost to the healthcare system from
increasing resistance.

Given these various practical and financial con-
siderations, researchers have urged the develop-
ment of non-antibiotic acne therapies, while data
emphasize the importance of good tolerability.6

The relatively recent approval of dapsone gel may
fulfill these therapeutic demands. The safety of
topical dapsone is sufficiently obvious that the
FDA has withdrawn the requirement for baseline
blood monitoring (particularly G6PD screening).
Trials confirm excellent tolerability of the new
aqueous gel formulation, suggesting that patients
will adhere to therapy and thus experience more
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rapid clearance compared to other irritating formu-
lations.

Aczone Gel 5% is a novel and effective topical
formulation for acne that targets inflammation.
Given current understanding of the role of inflam-
mation in the pathogenesis of acne and scarring, a
targeted anti-inflammatory agent is a welcome
addition to our treatment arsenal. The ability to
use topical dapsone in combination with topical
benzoyl peroxide, one of the lowest cost topical
acne treatments, is an additional benefit, as such a
regimen targets two components of the pathophysi-
ology of acne. ■ 

Dr. Kircik has served as a researcher, consultant, or speaker
for Allergan, Coria, Dermik, Ferndale, Galderma,
Stiefel/GlaxoSmithKline, Intendis, Medicis, Obagi Medical
Products, Inc., OrthoDermatologics, and Triax.

1.  Grange PA, Chéreau C, Raingeaud J, Nicco C, Weill B, Dupin N, Batteux F. Production of
superoxide anions by keratinocytes initiates P. acnes-induced inflammation of the skin.
PLoS Pathog. 2009 Jul;5(7):e1000527.

2.  Demircay Z, Seckin D, Senol A, Demir F. Patient's perspective: an important issue not
to be overlooked in assessing acne severity. Eur J Dermatol. 2008 Mar-Apr;18(2):181-4.

3.  Thiboutot D, Gollnick H, Bettoli V, Dréno B, Kang S, Leyden JJ, Shalita AR, Lozada VT,
Berson D, Finlay A, Goh CL, Herane MI, Kaminsky A, Kubba R, Layton A, Miyachi Y, Perez
M, Martin JP, Ramos-E-Silva M, See JA, Shear N, Wolf J Jr; Global Alliance to Improve
Outcomes in Acne. New insights into the management of acne: an update from the Global
Alliance to Improve Outcomes in Acne group. J Am Acad Dermatol. 2009 May;60(5
Suppl):S1-50.

4.  Goodman G. Acne and acne scarring - the case for active and early intervention. Aust
Fam Physician. 2006 Jul;35(7):503-4.

5.  Zaenglein AL. Making the Case for Early Treatment of Acne. Clin Pediatr (Phila). 2009
Sep 8.

6.  Balkrishnan R, Kulkarni AS, Cayce K, Feldman SR. Predictors of healthcare outcomes
and costs related to medication use in patients with acne in the United States. Cutis. 2006
Apr;77(4):251-5.

7.  Kang S, et al. Inflammation and Extracellular Matrix Degradation Mediated by
Activated Transcription Factors Nuclear Factor- B and Activator Protein-1 in
InflammatoryAcne Lesions in Vivo. Am J Pathol 2005. 166:1691–1699.

8.  Hu S, Chen MC, Lee MC, Yang LC, Keoprasom N. Fractional resurfacing for the treat-
ment of atrophic facial acne scars in asian skin. Dermatol Surg. 2009 May;35(5):826-32

9.  Tan JK, Balagurusamy M, Fung K, Gupta AK, Thomas DR, Sapra S, Lynde C, Poulin Y,
Gulliver W, Sebaldt RJ. Effect of quality of life impact and clinical severity on adherence
to topical acne treatment. J Cutan Med Surg. 2009 Jul-Aug;13(4):204-8.

10.  Gollnick H, Cunliffe W, Berson D, Dreno B, Finlay A, Leyden JJ, Shalita AR, Thiboutot
D; Global Alliance to Improve Outcomes in Acne. Management of acne: a report from a
Global Alliance to Improve Outcomes in Acne. J Am Acad Dermatol. 2003 Jul;49(1
Suppl):S1-37

11.  Janet M. Torpy et al. JAMA. 2004;292(6):764.

12.  Sagransky M, Yentzer BA, Feldman SR. Benzoyl peroxide: a review of its current use in
the treatment of acne vulgaris. Expert Opin Pharmacother. 2009 Oct;10(15):2555-62.

13.  Leyden JJ, McGinley KJ, Cavalieri S, et al. Propionibacterium acnes resistance to
antibiotics in acne patients. J Am Acad Dermatol. 1983 8(1):41-5.

14.  Eady AE, Cove JH, Layton AM. Is antibiotic resistance in cutaneous propionibacteria

clinically relevant? Implications of resistance for acne patients and prescribers. Am J

Clin Dermatol. 2003;4(12):813-31.

15. Nishijima S, Kurokawa I, Katoh N, Watanabe K. The bacteriology of acne vulgaris

and antimicrobial susceptibility of Propionibacterium acnes and Staphylococcus epider-
midis isolated from acne lesions. J Dermatol. 2000 May;27(5):318-23.

16.  Dreno B, Reynaud A, Moyse D, et al. Erythromycin-resistance of cutaneous bacterial

flora in acne. Eur J Dermatol. 2001 Nov-Dec;11(6):549-53.

17.  Levy RM, Huang EY, Roling D, et al. Effect of antibiotics on the oropharyngeal flora

in patients with acne. Arch Dermatol. 2003 Apr;139(4):467-71.

18.  Eady EA, Jones C, Gardner K, et al. Tetracycline-resistant propionibacteria from acne

patients are cross-resistant to doxycycline but sensitivie to minocycline. Br J Dermatol

1993;128:556-560.

19.  Schmidt E, Reimer S, Kruse N, et al. The IL-8 release from cultured human ker-
atinocytes, mediated by antibodies to bullous pemphigoid autoantigen 180, is inhibited
by dapsone. Clin Exp Immunol 2001. 124:157-162.

20.  Sally A, Booth SA, Moody CE, Dahl MV, et al. Dapsone suppresses integrin-mediated
neutrophil adherence function. J Invest Dermatol 1992. 98:135-140.

21.  Debol SM, Herron MJ, Nelson RD. Anti-inflammatory action of dapsone: Inhibition of
neutrophil adherence is associated with inhibition of chemoattractant-induced signal
transaction. J. Leukoc. Biol. 1997. 62:827-836.

22.  Suda T, Suzuki Y, Matsui T. Dapsone suppresses human neutrophil superoxide produc-
tion and elastase release in calcium-dependent manner. Br. J. Dermatol. 2005. 152:887-
895. 

23.  Abe M, Shimizu A, Yokoyama Y, et al. A possible inhibitory action of diaminodiphenyl
sulfone on tumour necrosis factor-a production from activated mononuclear cells on
cutaneous lupus erythematosus. Clinical and Experiemtnal Dermatology. 33:759-763.

24.  Wozel G, Lehmann B. Dapsone inhibits the generation of 5-lipoxygenase products in
human polymorphonuclear leukocytes. Skin Pharmacol 1995. 8:196-202.

25.  Thiboutot DM, Willmer J, Sharata H, Halder R, Garrett S. Pharmacokinetics of dapsone
gel, 5% for the treatment of acne vulgaris. Clin Pharmacokinet. 2007;46(8):697-712.

26.  Del Rosso JQ. Newer topical therapies for the treatment of acne vulgaris. Cutis. 2007
Nov;80(5):400-10.

27.  Draelos ZD, Carter E, Maloney JM, Elewski B, Poulin Y, Lynde C, Garrett S; United
States/Canada Dapsone Gel Study Group. Two randomized studies demonstrate the effica-
cy and safety of dapsone gel, 5% for the treatment of acne vulgaris. J Am Acad Dermatol.
2007 Mar;56(3):439.e1-10.

28.  Lucky AW, Maloney JM, Roberts J, Taylor S, Jones T, Ling M, Garrett S; Dapsone Gel
Long-Term Safety Study Group. Dapsone gel 5% for the treatment of acne vulgaris: safety
and efficacy of long-term (1 year) treatment. J Drugs Dermatol. 2007 Oct;6(10):981-7.

29.  Hadgraft J. Passive enhancement strategies in topical and transdermal drug
delivery.Int J Pharm. 1999 Jul 5;184(1):1-6.

30.  Zhu YI, Stiller MJ. Dapsone and sulfones in dermatology: overview and update. J Am
Acad Dermatol. 2001 Sep;45(3):420-34.

31.  Strom BL, Schinnar R, Apter AJ, et al. Absence of Cross-Reactivity between
Sulfonamide Antibiotics and Sulfonamide Nonantibiotics. New England Journal of
Medicine 2003. 349(17):1628-1635

32.  Fleischer AB, Shalita A, Eichenfield LF, et al. Dapsone gel 5% in combination with
adapalene gel 0.1%, benzoyl peroxide gel 4% or moisturizer for the treatment of acne
vulgaris: A 12-week, randomized, double-blind trial. J Drugs Dermatol. 2010;9(1):33-40.

33.  Stern RS. Medication and medical service utilization for acne 1995-1998. J Am Acad
Dermatol. 2000 Dec;43(6):1042-8.

34.  Stern RS.Medication and medical service utilization for acne 1995-1998. J Am Acad
Dermatol. 2000 Dec;43(6):1042-8.

Topical Anti-inflammatory Therapy in Acne

20 | Practical Dermatology for Pediatrics | Fall 2011

Leon Kircik, MD, FAAD Derm Research, PLLC;
Physicians Skin Care, PLLC, Indiana University
Medical Center Louisville, KY  


