












tion in both inflammatory lesions
and comedones achievable with
tazarotene 0.1% cream (Figures 1
and 2).7 In this trial of 121 patients
with moderate to severe facial acne,
once-daily applications of tazaro-
tene (in the evening) plus clin-
damycin/benzoyl peroxide (in the
morning) resulted in significantly
greater anticomedonal efficacy—as
well as faster efficacy—than did
tazarotene alone. The reduction in
comedones was significantly greater
with tazarotene plus clindamycin/
benzoyl peroxide than with
tazarotene alone as early as week 4,
and the significant between-group
difference continued through the
end of the study. At week 12, the
reduction in comedones was a mean
of 60% with tazarotene alone and
70% with tazarotene plus clin-
damycin/benzoyl peroxide (Figure 3,
P<–0.01).7 Furthermore, tolerability
was at least as good with the combi-
nation therapy as with tazarotene
alone (the incidences of peeling 
and dryness were both lower with
combination therapy than with
monotherapy, although statistical
significance was not achieved). This
possible improvement in tolerability
may be due to the clindamycin/ben-
zoyl peroxide specifically, or it may
be related to the emollient vehicle in
which the product used in the study
was formulated. (The formulation

used contains the emollients glyc-
erin and dimethicone.) 

Although perhaps unexpected,
possible improvements in tolerabili-
ty have been reported previously
when topical retinoids are used in
combination therapy rather than as
monotherapy. In the study with ery-
thromycin/benzoyl peroxide men-
tioned above, the incidences of peel-
ing and dryness were not specifical-
ly reported, but the incidence of dis-
continuations due to adverse events
was lower with tazarotene plus ery-
thromycin/benzoyl peroxide than
with tazarotene alone (6% vs 11%,
respectively).6 The incidence of dis-
continuations due to adverse events

was also lower with other combina-
tions (tazarotene plus clindamycin
[5%] or tazarotene plus benzoyl
peroxide [7%]) than with tazarotene
alone. Less irritation has also been
reported when tretinoin is used in
conjunction with benzoyl peroxide
than when used  alone.8

Summary
A topical retinoid plus adjunctive

use of an antibiotic/benzoyl perox-
ide product can be appropriate first-
line therapy for both comedonal and
inflammatory acne. Such therapy
targets three of the four factors
known to be involved in the patho-
genesis of acne—abnormal desqua-
mation of the follicular epithelium,
inflammation, and proliferation of 
P. acnes—and therefore should offer
excellent efficacy. Furthermore, per-
haps a little unexpectedly, tolerabili-
ty may also be enhanced by combi-
nation therapy. The results of the
study with tazarotene and clin-
damycin/benzoyl peroxide provide
further supportive evidence for the

Figure 3. Reduction in comedone count with tazarotene or tazarotene plus 
clindamycin/benzoyl peroxide.7

continued on Page 14

Figure 2. Improvement in acne with tazarotene plus clindamycin/benzoyl peroxide. 

Baseline Week 8 Week 12
Photographs courtesy of Alan Shalita, MD.

Adapted with permission from the Journal of Drugs in Dermatology.
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“Tolerability may also 
be enhanced 

by combination therapy.”



Topical retinoids are the mainstay
of therapy for both inflammatory
and noninflammatory acne as they
help prevent the development of
microcomedones—the precursors 
of all other acne lesions. Their abili-
ty to help normalize follicular
desquamation promotes comedolyt-
ic activity and prevents follicular
blockage. Recent research also sug-
gests that topical retinoids have
direct immunomodulatory effects
that may contribute to their activity
against inflammatory lesions—for
example, stimulation of interleukin-
5 release and inhibition of interfer-
on-� release by superantigen-stimu-
lated human peripheral blood
mononuclear cells1 and inhibition of
the expression of toll-like receptor 2.2

Primary Therapy
Recently published consensus rec-

ommendations on the management
of acne advocate the use of topical
retinoids as primary therapy in most
forms of acne, with adjunctive
antimicrobial therapy when inflam-
matory acne lesions are present
(Table 1).3 As topical retinoids and
antimicrobials have different mecha-
nisms of action, this provides a
greater range of pathophysiologic
targets than would be feasible with
either as monotherapy. It is known
that topical retinoid plus oral anti-
biotic therapy results in greater,
and more rapid, reductions in
Propionibacterium acnes counts and
free fatty acid levels than does either
agent alone.4 As a result, such com-
bination therapy is highly valuable
in optimizing efficacy and the speed
of clinical improvement. It may be
that the retinoid indirectly augments

the efficacy of the antibiotic as a
result of increasing vascular perme-
ability, resulting in enhanced deliv-
ery of the antibiotic to the inter-
stitial fluid compartment of the 
dermis.4 The retinoid-induced in-
crease in cell turnover of the 
follicular epithelium may also facili-
tate greater transport of the antibiot-
ic into the follicular canal.

Maintenance Therapy
Although the advantages of using

oral antibiotics in early treatment
are evident, the prolonged use of
oral antibiotics is undesirable for
several reasons. First, many patients
prefer to minimize their exposure to

How to Optimize Topical Retinoid/Oral
Antibiotic Therapy in Acne Diane Thiboutot, MD

> Topical retinoids should be the primary treatment for most forms of acne vulgaris

> Use early (at the onset of therapy) for greatest and fastest results

> Combine with antimicrobial therapy when inflammatory lesions are present

> Clearing of both inflammatory lesions and comedones is faster and significantly
greater with combination therapy than with antibiotic therapy alone

> The antibiotic should be discontinued when inflammatory lesions resolve 
adequately

> Topical retinoids are an essential part of maintenance therapy

> Continue use of the topical retinoid to maintain remission when antibiotic 
therapy is discontinued 

“Maintenance strategies 
for acne should 

aim to minimize the 
long-term use of

antibiotics.”

oral medications in general and oral
antibiotics in particular. Second,
recent research raised concern when
it was suggested that long-term
exposure to antibiotics may be asso-
ciated with an increased risk of
breast cancer.5 Third, the resistance
of P. acnes to antibiotics is a growing
problem (the overall incidence of
such resistance increased from 20%
to 62% between 1978 and 1996),6

and the potential transfer of antibi-
otic resistance to other bacteria
against which these drugs are used is
a major concern. Resistant P. acnes
are widely distributed not only on
acne-prone skin but also in the
nares.7 Because of this, it is likely
that these bacteria (and particularly
those in the nasal reservoir) are hard
to eradicate with existing therapeu-
tic regimens, and so our attention
must be focused on prevention. To
help minimize the development of 
P. acnes resistance, the consensus
group of experts has recommended
that maintenance strategies for acne

Table 1. Key consensus recommendations for the management of acne.3
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should aim to minimize the long-
term use of antibiotics.3

Topical retinoids are the treatment
of choice for maintenance therapy
because of their ability to prevent
the development of microcome-
dones,8 and it is possible that topical
retinoid therapy alone may provide
sufficient efficacy for maintenance
therapy. To evaluate the clinical
potential of such treatment, a study
has been performed to compare the
efficacy of three maintenance thera-
pies (tazarotene alone, minocycline
alone, and tazarotene plus minocy-
cline) in sustaining the clinical
improvement attained after initial
tazarotene plus minocycline therapy.
In this study of 189 patients with
moderate to severe inflammatory
acne, all patients were initially treat-
ed for 12 weeks with once-daily
tazarotene 0.1% gel plus twice-daily
minocycline 100-mg capsules.9 Pa-
tients who had achieved at least a
75% global improvement at week
12 were eligible to enter the double-
blind, randomized, maintenance
phase, in which they were assigned
treatment with tazarotene alone,
minocycline alone, or tazarotene
plus minocycline for an additional
12 weeks. The results of the study
show that all three regimens were
highly effective maintenance thera-
pies. There were no significant
between-group differences in overall
disease severity at any timepoint
during the maintenance phase
(Figure 1) and between 80% and
90% of patients in each group sus-
tained at least 50% global improve-
ment from baseline through the end
of the 12-week maintenance phase.9

Figure 2 shows the excellent mainte-
nance of clinical improvement that

“…an important option to
consider in patients who

might otherwise be
prescribed oral
isotretinoin.”

Figure 2A. Improvement in acne with tazarotene plus minocycline therapy 
(from baseline to week 12) and sustained improvement with tazarotene monotherapy
maintenance therapy (from week 12 to week 24).9

Figure 1. Mean overall disease severity score.9
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Figure 2B. Improvement in acne with tazarotene plus minocycline therapy 
(from baseline to week 12) and sustained improvement with tazarotene monotherapy
maintenance therapy (from week 12 to week 24). 
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can be achieved with tazarotene
monotherapy.9

The results of this study suggest
that, after good clinical improve-
ment in acne has been attained with
initial tazarotene plus minocycline
therapy, tazarotene alone offers suf-
ficient efficacy for ongoing mainte-
nance therapy. (In everyday clinical
practice, a gradual tapering of the
antibiotic would likely offer the
smoothest transition between initial
and maintenance treatments.)
Clinically, the results have two
important implications. First, by
helping avoid long-term exposure to
antibiotics, the use of tazarotene
monotherapy as maintenance thera-
py should help minimize the de-
velopment of antibiotic-resistant 
P. acnes. Second, the high degree of
efficacy demonstrated against mod-
erate to severe inflammatory acne in
both the initial and the maintenance
phases suggests that the approach
described here is an important
option to consider in patients who
might otherwise be prescribed oral
isotretinoin.
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“Topical retinoids are the
treatment of choice for
maintenance therapy.”



State-of-the-Art Therapies for 
Aging and Photoaging of the Skin Jeanine B. Downie, MD, FAAD

Skin aging can occur as a result of
both genetics and environmental
factors. Free radicals are thought to
play a role in the aging process, and
their production in their body can
be accelerated by many factors,
including exposure to the sun, ciga-
rette smoke, and stress. To minimize
aging of the skin, it is important to
protect it from these stressors. In
terms of skin care regimens, this
means that the use of sunscreens
and topical antioxidants is essential.
A range of effective sunscreens have
been available for many years, but
research in the field of antioxidants
is still progressing rapidly.

The need for a standardized
method to compare various effects
of antioxidants

Although antioxidants have
demonstrated antioxidative and
photoprotective properties in vari-
ous in vitro and in vivo studies, a
standardized method to characterize
and compare the complex properties
and effects of different topical
antioxidants has been lacking. The
topical antioxidants that are current-
ly most popular are very heteroge-
neous in structure and origin, and a
standardized protocol to compare
them therefore needs to consist of a
variety of evaluations to gain the
broadest possible perspective on
their effects. A protocol has been
developed whereby the results of
five in vitro or in vivo evaluations
are combined to give an overall
score reflecting the capacity of an
antioxidant to protect against oxida-
tive stress.1 The five evaluations
assess the following: human sunburn
cell count after ultraviolet (UV)
radiation, free radical scavenging

activity, primary products of lipid
oxidation, secondary products of
lipid oxidation, and byproducts of
UV radiation in nuclei of human
keratinocytes. The overall score
obtained from the results of these
evaluations is termed the Environ-
mental Protection Factor—in line
with the terminology for Sun
Protection Factor  and Immune
Protection Factor.2

Comparing Idebenone With Other
Topical Antioxidants

Recent research indicates that
idebenone is a particularly potent
and effective antioxidant. It is a syn-
thetic analog of naturally occurring
coenzyme Q10 but has a consider-
ably lower molecular weight (338
versus 863), which may help
enhance its penetration into the skin
after topical application. In addition,
unlike coenzyme Q10, idebenone
protects against free radical for-
mation and cell damage in condi-
tions of hypoxic (low oxygen) cellu-
lar stress.3

Idebenone is relatively new to
dermatology, and the standardized
protocol just described has enabled
it to be compared objectively with
other popular topical antioxidants,

including L-ascorbic acid, DL-�
tocopherol, kinetin, DL-� lipoic
acid, and ubiquinone.

The results of the human sunburn
cell assay showed that, among these
antioxidants, idebenone had the
greatest ability to reduce the devel-
opment of sunburn cells after expo-
sure to UV radiation—it resulted in
a 38% lower sunburn cell count
than in skin not treated with an
antioxidant, compared with 30%,
20%, 11%, 9%, and 0% with toco-
pherol, kinetin, ubiquinone, lipoic
acid, and ascorbic acid, respectively.1

In terms of free radical scavenging
activity, idebenone, ascorbic acid,
and tocopherol showed the greatest
activity (a concentration of 10
nmol/L was required for an antioxi-
dant effect compared with 100
nmol/L with ubiquinone and >–1000
nmol/L with kinetin and lipoic acid).

The greatest protection against
lipid oxidation products was provid-
ed by kinetin and idebenone for pri-
mary oxidation products (lipid
hydroperoxides reduced by 80% to
100% compared with 15% to 50%
with the other antioxidants) and by
lipoic acid and idebenone for sec-
ondary oxidation products (malon-
dialdehyde equivalents reduced by
52% to 55% compared with 24% to
47% with the other antioxidants).
Finally, the greatest inhibition of
photoproduct generation in the
nuclei of human keratinocytes was
provided by idebenone (45%), fol-
lowed by ascorbic acid and kinetin
(36%), tocopherol (34%), ubiqui-
none (4%), and lipoic acid (0%).

Calculation of the Environmental
Protection Factor showed that
idebenone had the greatest antioxi-

“A standardized 
method to characterize 

and compare the complex
properties and effects of

different topical
antioxidants has 
been lacking.”
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dant activity overall, followed by
tocopherol, kinetin, ubiquinone,
ascorbic acid, and lipoic acid (Table 1).

Clinical Evaluation of Idebenone
A clinical evaluation of 1%

idebenone in 21 female subjects
with moderate photoaging showed
that it also offers efficacy in reducing
dyspigmentation and wrinkling.3
After twice-daily facial applications
for 6 weeks, electrical conductance
was used to assess skin hydration,
and an expert grader assessed global
improvement, fine lines and wrin-
kles, and skin roughness and dry-
ness. At week 6, skin hydration was
increased by 37%, and there was a
33% improvement in the global
assessment of the skin’s feel and
appearance. Furthermore, there was
a 29% reduction in the appearance

Figure 1. Improvement in fine wrinkling before and after 
twice-daily applications of idebenone 1% for 6 weeks. 

Figure 2. Improvement in dyspigmentation before and after
twice-daily applications of idebenone 1% for 6 weeks. 

Table 1. Environmental Protection Factor (EPF) calculated for idebenone, tocopherol, kinetin, ubiquinone, ascorbic acid, and lipoic acid.1

For each of the five tests in the standardized protocol for assessing antioxidant activity, the agent showing the greatest activity was
awarded the maximum score of 20 points. The other agents were awarded a percentage of this maximum score depending on the per-
centage of their activity in that test relative to the highest-ranking agent.

of fine lines and wrinkles and a 26%
reduction in skin roughness and dry-
ness. As a result, idebenone is the
only antioxidant proven to help 
prevent sun damage to skin cells 
and to reduce fine lines and wrin-

kles. Photographic documentation
demonstrates visible improvements
in fine wrinkling (Figure 1) and dys-
pigmentation (Figure 2)—the ability
of idebenone to improve dyspigmen-
tation may relate to the fact that its
structure is similar to that of hydro-

quinone. Idebenone was well toler-
ated with no irritation or adverse
effects reported.

Topical Retinoids in the 
Treatment of Photodamage

Topical retinoids have also
demonstrated efficacy in reducing
several manifestations of photodam-
age, including mottled hyperpigmen-
tation, lentigines, irregular depig-
mentation, fine wrinkling, coarse
wrinkling, elastosis, and tactile
roughness.4-6 The US Food and Drug
Administration has approved the
0.1% formulation of tazarotene
cream and 0.02% and 0.05% for-
mulations of tretinoin for the ame-
lioration of certain signs of photo-
damage. In a 6-month study of 173
adults with fine wrinkling and mot-
tled hyperpigmentation that com-

Evaluation Idebenone Tocopherol Kinetin Ubiquinone Ascorbic Acid Lipoic Acid

Sunburn cell assay 20 16 11 6 0 5

Free radical scavenging activity 20 20 10 15 20 5

Primary oxidative products 16 10 20 5 3 4

Secondary oxidative products 19 17 10 12 12 20

Ultraviolet B–irradiated keratinocytes 20 17 17 17 17 7

Total score (EPF) 95 80 68 55 52 41

Baseline

Week 6

Baseline

Week 6
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“Idebenone is the only
antioxidant proven to help

prevent sun damage to skin
cells and to reduce fine

lines and wrinkles.”



pared tazarotene 0.1% cream with
tretinoin 0.05% emollient cream, all
significant between-group differ-
ences in efficacy measures were in
favor of tazarotene.7 Tazarotene
treatment was associated with a sig-
nificantly higher percentage of
patients achieving at least a one-
grade improvement in mottled
hyperpigmentation (at weeks 12 and
16) and fine wrinkling (at week 24)
(Figure 3).7 (A one-grade improve-
ment represents a change between
grades of none, minimal, mild, mod-
erate, and severe.) 

Minimizing Aging of the Skin
Minimizing aging of the skin

requires a combination of measures,
including sun protection to minimize
UV exposure, antioxidants to pro-

Figure 3. Percentage of subjects showing an improvement in fine wrinkling of at least
one grade (on a scale of none, minimal, mild, moderate, or severe) during treatment with
tazarotene 0.1% cream or tretinoin 0.05% emollient cream.7

tect against oxidative stress, and top-
ical retinoid therapy to ameliorate
existing signs of photodamage.
Sunscreens and potent antioxidants
can provide excellent protection
against further aging of the skin, and
topical retinoids offer efficacy
against existing signs of photo-
damage. Optimal results can be
achieved by choosing the most 
effective product within each of
these classes. Idebenone is a logical
choice for antioxidant therapy as 
it is more potent than other com-
monly used antioxidants (ascorbic
acid, tocopherol, kinetin, lipoic acid,

“Minimizing aging of the
skin requires sun protection

to minimize UV exposure,
antioxidants to protect

against oxidative stress, and
topical retinoid therapy to
ameliorate existing signs of

photodamage.”
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“Idebenone is a 
particularly potent and
effective antioxidant.”

and ubiquinone) and is the only
antioxidant proven to both help pre-
vent sun damage to skin cells and
reduce fine lines and wrinkles.
Tazarotene cream is a logical choice
for topical retinoid therapy as it is
more effective than the only other
retinoid indicated for the treatment
of photodamage (tretinoin emollient
cream).
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recent consensus guidelines on treat-
ing acne,2 which advocated the use
of a topical retinoid plus an antibiot-
ic/benzoyl peroxide product as a
first-line therapy for comedonal
acne. Study data support the use 
of clindamycin/benzoyl peroxide
(although apparently not ery-
thromycin/benzoyl peroxide) to
enhance the anticomedonal efficacy
of topical retinoid therapy.
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The Use of Topical Retinoids With Combination Therapies continued from Page 7

understood that topical retinoids act
by helping prevent the development
of microcomedones (the precursors
of all acne lesions) and, as a result,
are the cornerstone of therapy for
both comedonal and inflammatory
acne. It is this key ability to prevent
the development of microcome-
dones that is also continuing to drive
the evolution of topical retinoid
therapy today. Given the ability to
prevent both comedonal and inflam-
matory acne, topical retinoid thera-
py is the treatment of choice not
only for initial therapy but also for
maintenance therapy. Current
research is demonstrating that, at
least with tazarotene, maintenance
therapy can achieve good results
even in patients with moderate to
severe inflammatory acne.11
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1. Which of the following medications has shown superior efficacy
against all the others?
a. Tazarotene 0.1% gel
b. Adapalene 0.1% gel
c. Tretinoin 0.025% gel
d. Tretinoin 0.1% microsponge gel

2. What is the clinical significance of the ability of topical
retinoids to prevent the development of microcomedones? 
a. Optimizes efficacy against comedones alone
b. Optimizes efficacy against inflammatory lesions alone
c. Optimizes efficacy against both comedones and inflammato-

ry lesions
d. Optimizes tolerability

3. The results of split-face studies show which of the following
statements about the tolerability of topical retinoids to be true?
a. Adapalene cream is better tolerated than is adapalene gel.
b. Tazarotene cream is better tolerated than is tazarotene gel.
c. Tretinoin gel is better tolerated than tretinoin microsponge

gel.
d. All of the above

4. Based on the clinical data presented, which of the following is
the most rational choice to be used adjunctively with a topical
retinoid as first-line treatment for comedonal acne?  
a. Clindamycin
b. Minocycline
c. Clindamycin/benzoyl peroxide
d. Erythromycin/benzoyl peroxide

5. The adjunctive use of an appropriate topical antibacterial thera-
py with tazarotene can result in which of the following clinical
benefits relative to tazarotene monotherapy? 
a. Enhanced efficacy, no effect on speed of efficacy
b. Enhanced efficacy, deterioration in tolerability
c. Enhanced efficacy, enhanced speed of efficacy, enhanced 

tolerability
d. Enhanced efficacy, enhanced speed of efficacy, deterioration

in tolerability

6. The results of the tazarotene/minocycline trial show that, with
all three of the maintenance regimens, the percentage of
patients sustaining at least a 50% global improvement from
baseline after 12 weeks of initial therapy and 12 weeks of
maintenance therapy was:
a. 60% to 70% c. 80% to 90%
b. 70% to 80% d. 90% to 100%

7. Which of the following may be valid reasons to use topical
retinoid monotherapy as maintenance treatment for moderate
to severe inflammatory acne?
a. Desire to minimize adverse effects associated with oral

antibiotics
b. Desire to minimize the development of P. acnes resistance to

antibiotics
c. Desire to avoid oral isotretinoin
d. All of the above

8. In a standardized protocol for assessing antioxidant activity,
which of the following was found to have the greatest
Environmental Protection Factor?
a. Ascorbic acid c. Kinetin
b. Idebenone d. Tocopherol

9. Which antioxidant has been proven not only to help prevent
sun damage to skin cells but also to reduce fine lines and wrin-
kles?
a. Kinetin c. Idebenone
b. Ascorbic acid d. None of the above

10. During 24 weeks of treatment, tazarotene 0.1% cream has
shown significantly superior efficacy to tretinoin 0.05% emol-
lient cream for which of the following manifestations of photo-
damage?
a. Mottled hyperpigmentation alone
b. Fine wrinkling alone
c. Both mottled hyperpigmentation and fine wrinkling
d. Neither mottled hyperpigmentation nor fine wrinkling
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