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Emil A, Tanghetti, MD

his supplement has been developed to reﬂgct the
concepts presented at a recent conference on
the use of combination regimens to treat acne:
Acne is a multifactoral. disease of the piloseba-
ceous follicle. Improved understanding of the patho-
physiologic features of acne has led to an increase in
early initiation of treatment with a combination reg-
imen. The multiple etiologies of acne include abnor-
mal desquamation of - fo[hcular keratinocytes,
androgen-stimulated excess | "sebum production,
proliferation of the -anaerobe Propionibacterium
acnes, and immune and inflammatory responses.
Most acne regimens used today are a combina-
tion of treatments. All antiacné regimens should be
tailored to resolve current and future acne lesions by
targeting the underlying pathologies. Accordingly,
the major strategies for acne therapy are to normal-
ize keratinocyte desquamation, reduce excess sebum
production, inhibit the proliferation of P acnes, pre-
vent immune responses, and diminish inflammation.
Because most acne treatments target only 1 or 2 of
these - pathogenic factors, combination therapies

using drugs with complementary mechanisms of
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action are increasingly recognized as an effective
strategy for treating atne.

A key underlying strategy in acne management is
to minimize local irritation, a common complication
of many topical acne treatments. Acne therapies
that Testore skin hydration or the epidermal barrier
should be important considerations, especially when
treating with a combination of topical therapies. For

_example,: with retinoids, the choice of vehicle can
“be as important as the active agent itself because the

inclusion of occlusive moisturizers, humectants, and
emollients may help restore epidermal barrier func-
tion and improve tolerabiliry.

Although the prevalence and pathophysiology
of acne-are similar, patients with darker skin types
hre at greater risk for developing postinflammatory
hyperpigmentation than patients with lighter skin
types. Combination acne regimens in this patient
population should be tailored to minimize that risk
by balancing early aggressive treatment with the
use of products that are gentle and nonirritating.
Postinflammatory hyperpigmentation is commonly
managed with combinations of topical retinoids
and hydrogquinone.

The ideal combination regimen in the trearment
of acne is one that targets the predominant under-
lying pathologies of the patient's condition (tailored
to the individual’s particular circumstances), while
optimizing tolerability and limiting adverse events.
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Acne-is a multifactorial disease characterized by
abnormalities in sebum production, follicular
epfthelial desquamation, bacterial praoliferation,
and inflammation. Despite these multiple
pathogenic factors, most current therapies for
acne do not target all 4 areas of acne pathophysi-
ology. Combination therapies using agents with
complementary mechanisms of action increasingly
are recognized as an effective strategy for treating
acne. Several common regimens have shown this
multiple-target efficacy, including the combination
of a topical antibietic with benzoy!l peroxide. In
combination, these agents produce greater and
faster results than when each is used as monother-

apy. For both initial treatment and maintenance

therapy, the ideal combination regimen is often a
fopical aniibiotic and benzoyl peroxide product
plus a retinoid that is appropriate for the patient's
skin type. Combination regimens should be- tai-
lored to the individual patient, bearing in mind the
number and types of prevailing lesions and the

. 8kin type. Because the vehicle for each agent may

have an impact on tolerability, one should pay
aitention to the combination of vehicles and paiient
care practices to maximize tolerability.

Cutis. 2005;768(suppl 2):8-14.

he treatment goals for acne include resolving

current symptoms, preventing future lesions

and scarring, and treating postinflammatory
hyperpigmentation.! These goals may be met most
effectively by choosing a therapeutic regimen that
targets as many of the 4 major pathogenic factors of
acne as possible: (1) excess sebum production, (2)
abnormal desquamation of follicular keratinocytes,
(3) proliferation of Propionibacterium acnes, and (4)
immune and inflammatory responses. Because maost
agents do not target all 4 pathogenic factors, combi-
nation therapies with complementary mechanisms
of action are often used in the treatment of acne
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Combination Therapy

Is the Standard of Care

{Table).?? The goal in designing such a regimen is to
achieve optimal efficacy while minimizing the risk
for adverse events {AEs).!

In addition to targeting the underlying pathogen-
esis, several patient factors require consideration
when selecting an appropriate acne regimen. The
severity of the patient’s acne is important, with the
predominance of type and number of lesions key in
determining severity.! Other factors to be evaluated
include the patient's age, skin type, coexisting medi-
cal conditions, and concomitant medications. The
patient’s lifestyle and level of motivation, along with
the potential impact of the therapy on quality of life,
also are relevant when selecting an acne regimen.

Agents That Reduce Sebum Production

No topical agent available today has been shown to
reduce the production of excess sebum by sebaceous
glands. Options for oral therapies to reduce excess
sebum include isotretinoin and various antiandro-
genic agents for women.

Isotretinoin, a naturally occurring metabolite of
vitamin A, is the only agent that targets all 4 patho-
genic factors of acne.* This agent inhibits sebaceous
gland differentiation and proliferation, reduces seba-
ceous gland size, and lowers sebum excretion by 90%
or more."*> Isotretinoin also normalizes follicular
epithelial desquamation, reduces comedogenesis, sup-
presses proliferation of P acnes, and possesses anti-
inflammatory activity.! Although it is uncommon to
prescribe other antiacne medicarions with oral
isgtretinoin, some physicians initiate isotretinoin
therapy in combination with an oral antibiotic for the
first few weeks.”

Isotretinoin is indicated for refractory acne or
severe nodular acne.? It also is used in patients with
moderate to severe acne (with the potential to leave
permanent scars), refractory inflammatory acne, and
chronic acne prone to relapse.’ Oral isotretinoin can
achieve dramatic improvement in severe nodulocystic
acne, with most cases responding to. a single
4- to 6-month course of therapy® The benefits of this
therapy, however, must be weighed against its consid-
erable AE profile and extreme teratogenic potential.




Owing to the poor safety profile of isotretinoin, some
physicians urge their peers to reserve isotretinoin as
last-line therapy for refractory acne or severe acne.’ For
most patients, there are many other options that work
better than isotretinoin with a higher degree of safety.

AEs observed with oral isotretinoin include dry
chapped lips, dry skin and eyes, secondary skin
infection with Staphylococcus auwreus, muscle aches
and backaches, nosebleeds, skin fragility, hyper-
triglyceridemia, and elevated liver function tests.
Therefore, routine monitoring of serum lipids and

liver function is recommeénded during isotretinoin.

therapy. In addition, some patients can experience
psychiatric effects from 1sotret1nom, including
depression and mood swings.’

Given the potent teratogenicity of isotretinoin,
negative pregnancy test results must be obtained
before women of childbearing age may begin ther-
apy. Therapy should be initiated on the first, second,
or third day of the menstrual period after the preg-
nancy test results have been obtained, and adequate
contraception must be used before, during, and for
6 weeks after therapy.”

Hormonal Therdpies— Antiandrogenic therapies
for acne can be used in adult female patients to coun-
teract the increased sebum production that results

Combination Tharapy

from increased sensitivity to androgen stimulation of
the sebaceous follicle.” The 3 types of hormonal ther-
apies used in acne are estrogens, androgen receptor
blockers (eg, cyproterone, spironolactone, flu-
tamide), and agents thart inhibit ovarian or adrenal
androgen production (eg, oral contraceptives [OCs],
gonadotropin-releasing hormone agonists, low-dose
glucocorticoids).” Because hormonal therapies are
aimed at only one pathogenic factor of acne (ie,
excess sebum production), they are rarely used as
monotherapy in the management of acne.

Hormonal -therapies are particularly’ useful in
women with endocrine abnormalities {eg, hyperandrog-
ynism, himsutism), irregular menstrual periods, a desire
for gontraception, or an unresponsiveness to conven-
tional therapies.” Several OCs are now approved for use
in acne, but no single formulation has shown superior-
ity over another.*® A recent, randomized controlled
trial showed 59% and 63% reductions in acne lesion
count using 2 different formulations of OCs. The most
significant safety considerations when using OCs
include cardiovascular risks and thromboembolism,
especially in cigarette smokers; more common AEs tend
to be transient and mild, such as nausea, vomiting,
breast tenderness, headache, breakthrough bleeding
and spotting, edema, or weight gain 43 °
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Comédolytic Agents
Topical retinoids, which normalize the desquamarion
process, are among the most effective comedolytic
agents available."8 In randomized controlled trials,
these agents have been shown to result in a moderate
reduction in the number of comedones, with a mild
effect on inflammatory lesions.* It is generally agreed
that topical retinoids are effective therapy for come-
donal acne and can'be a component of maintenance
therapy to sustain acne remission.’ :
" Rerinoids are vitamin A derivatives that prevent
the development of future comedones by normaliz-
ing the keratinization process.*” The 3 major topical
retinoids are tretinoin, adapalene, and tazarotene.
All of these agents are keratolytic, but there are dif-
ferences in their anti- mﬂammamry effects, tolera-
bility, and efficacy.

Tretinoin was first shown to be effective in the
1970s.* Therapy with the original formulations of
tretinoin was limited by poor-tolerability, character-
ized by peeling, burning, erythema, itching, and dry-
" ness.” These effects are dose telated and vehicle
related; rend to be more commeon in patients with
sensitive skin, rosacea, or eczema’; and often improve
after several weeks of therapy.! Shortly after the initi-
ation of therapy, some patients develop an exacerba-
tion of their inflammatory lesions, or “acne flare.”
‘These flares are usually temporary, resolving after a
few weeks."? In addition, by inducing a mild thinning
of the stratum comneum and relative exfoliation of
keratinocytes, tretinoin may increase a patient’s vul-
nerability to damage from UV radiation.!

Approaches to minimizing these AEs have been
to initiate therapy with a low-dose formulation,
gradually increasing the concentration,! and to
develop newer formulations that offer improved tol-
erability” One newer formulation is tretinoin gel
microsphere, which contains tretinoin trapped
within porous copolymer microspheres that seiec-
tively localize to the follicle and release tretinoin
over time. The other ‘formulation, polymerized
tretinoin, delivers tretinein in a controlled manner
through a polyolprepolymer-2 vehicle.” Despite
these advances, the use of tretinoin still is often lim-
ited by local skin irritation.’*

Adapalene is a third-generation retinoid that has
a distinctly different . chemical strucrture than
eretinoin.® This compound has unique affinity for
the pilosebaceous unit? and moderate to potent anti-
inflammatory activity.! A meta-analysis of 5 clinical
trials found adapalene to have comparable efficacy
to tretinoin but with a more favorable tolerability
profile.? The percentage change in noninflamma-
tory lesions was 58% with adapalene gel 0.1%
(n=450) and 52% with tretinoin gel 0.025%

10 Cumg®

(n==450).12 By every measure of topical AFs, ada-
palene gel 0.1% was significantly (P<C.0001) less
irritating than tretinoin gel 0.025%.'2 Perhaps
because the formulation is a water-based gel rather
than an alcohol-based gel, adapalene seems to be
the least irritating of the retinoid gel formulations.®

Tazarotene, a synthetic retinoid, is a prodrug that
is converted to its active form, tazarotenic acid,
once it penetrates the skin.! In clinical trials,
tazarotene has shown significantly superior efficacy
in the treatment of noninflammatory lesions versus
other retinoid formulations (P<.04).1315 The
median reduction in noninflammatory lesions was
60% with tazarotene gel 0.1% versus only 38% with
tretinoin  gel microsphere 0.1%,* 55% with
tazarotene gel 0.1% versus 42% with tretinoin gel
0.025%,* and 71% with tazarotene gel 0.1% versus
48% with adapalene gel 0.1%." Skin irritation with
tazarotene gel 0.1% appears to be similar to that
encountered with standard tretinoin formulations,
but the cream formulation is reported to be the least
irritating form of razarotene.”

Antimicrobial Agents
Topical Antibiotics—Generally slower acting and

less effective than oral antibiotics, topical anti-

biotics are indicated in the treatment of mild to
moderate inflammatory acne.'” Like oral antibi-
otics, topical antibiotics teduce the number of
P acnes and suppress the inflammatory tesponses
triggered by these bacteria. Because of the probability
of bacterial resistance in extended use, antibiotics
should never be used as monotherapy but rather in
combination with the potent antimicrobial agent,
benzoyl peroxide (BP).5

Topical antibiotics commonly prescribed for acne
include clindamycin, erythromycin, and tetracy-
cline. A landmark review of the literature 15 years
ago found that the paucity of well-designed, ran-
domized, controlled trials made it impossible to rank
the efficacy of topical antibiotics.!6 This is even
more difficult today because monotherapy with a
topical antibiotic is no longer a recommended
course of action. Based on past clinical reports, how-
ever, clindamycin and erythromycin appear to have
greater efficacy in reducing inflammatory lesions
than .topical tetracycline.*® Common AEs
attributed. to the vehicle include peeling, burning,
erythema, itching, and dryness.’

Topical Anrmicrobials—BP, the most potent
antimicrobial agent available for acne,'® rapidly
destroys P acnes by generating reactive oxygen
species in the sebaceous follicle that physically
interact with constituents of the bactgria.! BP can
reduce P acnes by 90% after a few days of therapy,




an effect that is greater and more rapid than that of
antibiotics.® Furthermore, there is no evidence that
P acnes develops resistance to BP. BP has antimi-
crobial and anti-inflammatory activity, ditect
comedolytic activity, and, like antibiotics, indirect
comedolytic activity through its effects on
P acnes.>'7 The comedolytic effect is reflected in
the greater efficacy of BP over a topical antibiotic
in the resolution of noninflammarory lesions: a 30%
reduction with BP 5% versus only a 9% reduction
with clindamycin 1%.18 _

BP is.available in a wide variety of formulations
and concentrations, ranging from 1% to 10%.5 Gels
tend to be more stable and allow more consistent
release of the active ingredient compared with creams
and lotions. Water-based gels are less drying than
alcohol-based gels.!® Wash formulations are useful for
covering large areas of skin, such as the chest and
back, and may improve compliance because they can
ke applied in the shower.

The most common AE of BP is local irritation,
which is usually cransient and most troublesome dur-
ing the first few days of treatment.’ In addition, BP
can cause erythema, dryness, and allergic contact
dermatitis in approximately 1% to 3% of patients.!
These AEs can be minimized with the use of combi-
nation clindamycin 1%-BP 5% (Duac® Topical
Gel), with its unique emollient formulation.!?
Patients should be aware that BP can bleach hair,
clothes, and bed linens.

Another topical antimicrobial, azelaic acid, is a
dicarboxylic acid first developed for use in treating
benign hyperpigmentation disorders.! Although
structurally unrelared to other acne therapies, aze-
laic acid has bacteriostatic activity against various
aerobic and anaerobic bacteria, including P acnes,
and anti-inflammatory activity, possibly because of
its ability to decrease superoxide anion and
hydroxyl radical generation by neutrophils.'s In
clinical studies, azelaic- acid has shown mild
comedolytic, antibacterial, and anti-inflammatory
activity.!” Because it can lighten the skin, azelaic
acid may be useful for reducing postinflammatory
hyperpigmentation in susceptible patients.

Oral Antibiotics—The primary indication for oral
antibiotics is moderate to severe inflammatory acne.’
Systemic antibiotics also are useful for areas difficult
to reach with topical agents (eg, the back) and for
acne with high scarring potential.! Like rtopical
antibiotics; oral antibiotics rarget both the bacterial
and inflammatory pathogenic factors of acne. These
agents reduce the number of P.acnes within follicles
by intedfering. with their growth, metaholism, or
both.* As a result, oral antibiotics suppress the pro-
duction of inflammatory cytokines by P acnes, as well.

Combhination Therapy

Minocycline appears to have preater in vivo activ-
ity against P acnes than doxycycline or tetracycline.”®
Oral antibiotics have various other anti-inflammatory
properties, such as the ability of tetracycline and
erythromycin to inhibit leukocyte chemotaxis and bac-
terial lipase activiey.2!?? Tetracyclines also decrease
prostaglandin production and inhibit cytokines and
matrix metalloproteinases involved in inflammation
and tissue breakdown.?

The primary oral antibiotics used for acne are the
second-generation tetracyclines (minocycline and
doxycycline) and erythromycin Less commonly
used alternatives include trimethoprim and
sulfamethoxazole/trimethoprim:® Although few ran-
domized controlled trials have studied the efficacy of
oral antibiotics in acne,* tetracycline and erythro-
mycin have been shown to reduce inflammatory
lesions by 64% and 67%, tespectively.? Other com-
parative studies typically have shown little or no
important differences in efficacy among the oral
antibiotics.> Results of a recent Cochrane meta-
analysis concluded that minocycline is effective for
moderate acne, but data are insufficient to compare
its efficacy to that of other acne therapies.?

Given the limited controlled comparative clinical
data for oral antibiotics in the treatment of acne, fac-
tors other than efficacy often are used for selecting
one agent versus another. Because of the increasing
antimicrobial resistance to erythromycin, second-
generation tetracyclines are generally preferred over
erythromycin, except in patients in whom the tetra-
cyclines are contraindicated (eg, pregnant or breast-
feeding women, young children) or pootly tolerated.

Gastrointestinal AEs are common with all oral
antibiotics, particularly erythromycin, but tend to
be mild and transient. These gastrointestinal AEs
may be minimized without altering absorption’ by
taking erythromycin, doxycycline, or minocycline
with food; tetracycline, however, should be taken on
an empty stomach. Another consideration when
choosing an” antibiotic is photosensitivity. The

“antibiotics listed from the most likely to the least

likely, to cause photosensitivity are doxycycline,
tetracychne, and minocycline.

Mmocyclme has been associated with chscol—
oration that localizes to scars and traumatized areas.
Also, it is associated with rare occurrences of benign
intracranial hypertension and drug-induced lupus.® In
addition, minocycline appears to cause a higher inci-
dence of dizziness than other tetracyclines.

Trimethoprim alone or sulfamethoxazole/
trimethoprim generally are considered third-line
therapy and reserved for patients who have failed
therapy with either tetracycline ot erythromycin.?
Although penerally well tolerated, these agents can
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cause’ skin rash and severe allergth;eactmns, includ-
ing erythema multiforme, Stevens-Johnson syn-
drome, and rare aplastic anemia.

Drug Resistance

Resistance of P acnes to topical and oral antibiotics
is a growing problem, with resistant strains and
multidrug resistance now found in a large percent-
age of patients.’ ‘Antibiotic resistance has been
associated with treatment failures? and should be
suspected in patients who fail to improve.’ With
oral antibiotic therapy, resistance is more common
with erythromycin than with tetracycline and least
commen with minocycline.?® Similarly, resis-
tance among topical antibiotics occurs most often
with erythromycin, followed by clindamycin, tetra-
cycline, and doxyeycline; resistance to minocyeline

is less common.” Recommendations for preventing.

antibiotic resistance include refraining from antibi-
otic monotherapy, avoiding long-term antibiotic
use, and combining antibiotics with BP therapy.’

Combination Regimens _
Combination regimens using agents that target
different areas of acne pathophysiology are increas-
ingly recognized as an effective strategy in the man-
agement of acne. For example, one common
strategy is to prescribe a product that combines a
topical antibiotic with BP.

The combination of either topical erythromycin
or clindamycin with BP provides superior results
compared with either apent used alone.’®3® Bath
_agents are mildly comedolytic and have activity
against P acnes.” Furthermore, combining BP with a
topical antibiotic in a stable formulation has been
proven in clinical trials to rapidly reduce total P acnes
count by 99.7% after only one week of therapy,!
eliminating both susceptible and resistant strains of
P acnes.” In a clinical trial, the statistically signifi-
cant (P<<.02) difference in reductions of inflamma-
tory lesions between Duac Topical Gel (clindamycin
1%-BP 5%) and either clindamycin 1% or BP 5%
alone was evident after 2 weeks of therapy.8

The combination of topical retinoids with topi-
cal or oral antibiotics also is recognized as an effec-
tive strategy in the treatment of inflammatory
acne?® Retinoids have comedolytic activity,
- whereas antibiotics reduce P acnes and have anti-
inflammatory and mild comedolytlc activity, as
well.? Ideally, the combination should not be used as
maintenance therapy, as this combination is prone
to the development of antibiotic resistance.?? To
minimize the development of antibiotic resistance,
the antibiotic component should be discontinued as
soon as the inflammatory lesions resolve.518

12 cumse

Alternatively, a combination product with BP and
a topical antibiotic can be used with a topical retinoid
for a maintenance regimen, because the addition of
BP has been shown to prevent the development of
resistance.>1%3 Because combination therapy with BP
and a ropical antibiotic has been proven to prevent
the emergence of resistant strains of P acnes,? the cur-
rent clinical recommendation is to include BP in top-
ical antiacne regimens to preclude the development of
antibiotic resistance.”” The addition of BP with clin-
damycin to topical retinoid therapy adds further
antimicrobial, anti-inflammatory, and comedolytic
activity but can add further irritation if not formulated
with emollients, such as those found in Duac Topical
Gel>183* A proposed algorithm for using combination
thetapies in acne is shown in the Figure.?

Due to the complementary actions of the individ-
ual agents, it is becoming increasingly evident that a
triple-agent regimen is indicated for both initial
treatment and maintenance therapy. The ideal
triple-combination regimen is often a topical antibi-
otic and BP product plus a retinoid appropriate for
the patient’s skin type. Several studies have evalu-
ated the therapeutic value of this regimen. In a
recent 12-week study, 121 patients with inflamma-

" tory acne were treated with tazarotene cream 0.1%
‘alone or in combination with clindamycin 1%-BP

5% The combination regimen resulted in faster
clinical improvement, with a greater reduction in
both comedonal lesions (70% vs 60%) and inflam-
matory lesions (63% vs 58%) at week 12.% Among
patients with the most severe inflammatory acne at
baseline, resolution with the triple combination reg-
imen-was significantly greater than with tazarotene
alone (P<.01).% In addition, tolerability of the combi-
nation was comparable or better than tazarotene
alone, probably due to the emollient formulation of
the clindamycin 1%-BP 5% combination product.3
This new data provide added support for the use of
triple-combination regimens in the treatment of
comedonal and/or inflammatory acne.

A case study of another triple regimen was con-
ducted in patients with inflammatory acne who were
trgated with clindamycin 1%-BP 5% plus adapalene
gel 0.1%. This triple combination resulted in virtual
clearing of inflammatory acne lesions after 10 weeks,
with faster onset of action and greater efficacy than
are normally seen with adapalene gel alone.?

. The choice of vehicle is important in these com-
binations due to the potential for additive irrita-
tion. In 2 clinical trials, the influence of vehicle on
tolerability has shown a significantly more favor-
able tolerability profile with a combination of clin-
damycin 1%-BP 5% formulated with 2 emollients
{Duac Topical Gel) than with a combination of the
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Maintenance
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topical retinoid +
benzoyl peroxide/topical antibiotic

Therapy
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Algorithm for the management of acne vulgaris, Adapted W|th permission from Leyden 3 A review of the use of com-
bination therapies for the treatment of acne vulgaris. J Am Acad Dermatol. 2003; :49(suppl 3):5200-5210. ©2003,

American Academy of Dermatology, Inc.

same active ingredients formulated w1thout any
emollients (BenzaClin® Topical Gel)(P<.05).163+

. Another issue when adding BP to a combina-
tion regimen is the chemical compatibility and sta-
bility of all components of the regimen. Because BP
is a potent oxidizing agent, there is the potential
for it to degrade a topical antibiotic or retinoid when
the separate agents are applied at the same time, as
opposed to BP-containing products that are.formu-
lated together! In a study of retinoid stability
when combined with BP lotion 10%, tretinoin gel
0.025% was degraded by 50% in 2 hours when
exposed to normal room light and by 95% after
24 hours. Under the same experimental conditions,
adapalene gel 0.1% remained stable when com-
bined with BP lotion 10%.%

Conclusion N

The use of combination therapies targets the major
pathogenic factors in acne and can produce greater
and faster results than single agents, Combination
. regimens should be tailored to the individual
. pdtient, bearing in mind the number and types of
prevailing lesions and the skin type. Care should be
taken to choose a formulation designed to maximize

tolerability of the combination. For both initial
treatment and maintenance therapy, the ideal com-
bination regimen is often a topical antibiotic and BP
product plus a retinoid.
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