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Abstract

Background: Acne vulgaris, a common human skin condition, is an inflammatory disease characterized by
comedones, papules, nodules and possibly scarring.

This study aimed to evaluate the efficacy of a combination of 5% dapsone gel plus oral isotretinoin in the
treatment of acne vulgaris.

Materials and Methods: A randomized, placebo-controlled, study was carried out on patients with moderate
to severe acne. The patients were randomly divided in two groups: (dapsone gel and vehicle gel). All Patients
were administered oral isotretinoin 20 mg daily and topical gel twice a day for 8 weeks. The Global Acne
Assessment Score (GAAS), the number lesions and side-effects were documented at base line and weeks
4,8and 12.

Results: A total of 58 patients (age range: 18-25 years) were included in our study. The number of lesions
was significantly lower in the dapsone-treated group at all follow-up visits (P < 0.001). The mean GAAS
score in the dapsone-treated group and in the Placebo-treated group decreased, but there was no statistical
difference in two groups (P < 0.001). The side-effects on the dapsone-treated group were a mild burning
sensation in 7 patients (24.13%), mild erythema of the skin and mild dryness in 4 (13.79%) and 3 (10.34%)
cases respectively (P < 0.001). In our study, adverse effects were common but they were minor and tolerable.
No clinically significant changes in laboratory parameters were observed (P < 0.001).

Conclusions: Dapsone gel was an effective medication for patients who received isotretinoin for acne
vulgaris treatment resulting in a significant reduction of the number of lesions.
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nomenclature is outdated and incorrect.®! The evidence
in support of acne as an inflammatory disease also has
clinical implications, in that anti-inflammatory drugs
used to treat the disease can be expected to exert effects
against all lesion stages, albeit via distinct mechanisms
of anti-inflammation.® Today, different topical
therapies are available for patients with acne vulgaris,
including comedolytic agents, anti-inflammatory
medications, antibiotics, systemic retinoid and even
herbal preparations. Antibiotics play a pivotal role in
treatment.”! Dapsone (4, 4'-diaminodiphenylsulfone)
is a drug of the sulfone class and was discovered in
1908.51 Oral dapsone has demonstrated efficacy in
acne, but was associated with severe side-effects such
as anemia, which was particularly serious in patients
with glucose-6-phosphate dehydrogenase (G6PD)
deficiency. Topical dapsone was developed to
overcome this limitation.®®® A unique property of
dapsone is that it has dual therapeutic activity and
demonstrates antimicrobial and anti-inflammatory
properties.”! Dapsone 5% gel (Aczone) was developed
to treat acne vulgaris and today has Food and
Drug Administration (FDA) approval.®! There are
a very limited number of studies on the topical use
of anti-inflammatory agent in combination with
other systemic medications such as isotretinoin
in acne vulgaris. Due to a delay in starting of
isotretinoin response, it will be helpful to add a
topical anti-inflammatory agent to treatment regime
to fasten the onset of clinical response and control
initial exacerbation of symptoms. To the best of our
knowledge, this is the first time to combine topical
dapsone gel as an anti-inflammatory agent with oral
isotretinoin in treatment of moderate to severe acne in
order to enhance the efficacy. Hence this study aimed
to evaluate the efficacy of 5% dapsone gel with systemic
isotretinoin in facial acne vulgaris in Iranian patients.

MATERIALS AND METHODS

This double-blind, placebo-controlled clinical trial was
conducted at Al-Zahra General Hospital, a referral
clinic of dermatology in Isfahan, Iran. 58 young
adults (age range: 18-25 years) with moderate to
severe facial acne vulgaris according to the Global
Acne Assessment Score (GAAS) were recruited from
September 2012 through July 2013. Reasons for
exclusion were: Acne being secondary to other problems;
pregnancy or intention of pregnancy; breastfeeding;
other dermatological diseases of the face; G6PD
deficiency; taking any other acne treatment; history
of having taken any medication that could interact
with dapsone (e.g. Trimetoprim-sulfametoxazol)
or isotretinoin (e.g. tetracyclines, methotrexate
and vitamin A supplements) within the previous
3 months; and known hypersensitivity to the study
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medication. The patients were divided into groups
randomly: (group A: 5% dapsone gel and group B
vehicle neutral gel). The study protocol was approved
by the Ethics Committee of Isfahan University of
Medical Sciences, Isfahan, Iran (NO: 392090). All
patients provided written informed consent before
participation.

All patients were administered oral isotretinoin
(Roaccutane®, F. Hoffmann-La Roche Ltd.), 20 mg
once a day for 8 weeks. The 5% dapsone gel was
prepared in Isfahan University’'s Department of
Pharmacy. Dapsone gel was prepared from its powder
solved in a little ethanol and mixed with lubricant
non-comedogenic gel up to 5% concentration. The
dapsone gel and vehicle non-comedogenic neutral
gel were filled in similar tubes that were marked ‘A’
or ‘B, indicating the side on which they should be
applied. Topical 5% dapsone gel and non-comedogenic
vehicle gel was applied on the face twice daily for
8 weeks in our patients (group A: 5% dapsone gel and
group B vehicle gel). During the study period, only a
caregiver who was not involved in the experiment was
aware of the contents of the tubes; the patients and
the examiner were blind to the topical compounds.
The patients came for follow-up examinations on
day 2 and weeks 4, 8 and 12. Photographic imaging
was performed using a camera (Canon power shot
G12, Cannon components Inc. Japan) in the same
physical condition, by one person at base line and
on each follow-up visit. The numbers of acne lesions
were counted manually by the investigator for both
the treatment site and control site at baseline and
on each follow-up visit. The counting was assessed
by marking each counted lesion with a pen to ensure
that each lesion was only registered once. The global
severity of acne was assessed by the investigator
using the 5-point scale at base line and the end of the
study® [Table 1]. All patients completed the study
period. Presence of any possible complications/side
effects was assessed and documented on each visit by
a skilled dermatologist. CONSORT flow chart of the
study was showed in one diagram [Figure 1].

Statistical evaluation was done using SPSS® for
Windows version 18.0 (SPSS Inc., I, USA). Data were
shown as frequency (percentage) or mean + standard
deviation. The repeated-measures analysis (ANOVA)
and the Chi-square test were used as the appropriate
measures. P < 0.001 was considered to be statistically
significant.

RESULTS

Fifty eight patients, 25 males (43.1%) and
33 females (56.9%), range: 18-25 years were enrolled
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in this study. The mean duration of acne in the study
population was 3.19 + 1.8 years (range: 2-5 years). The
patients were divided into groups randomly: (group A:
5% dapsone gel and group B vehicle neutral gel);
there were no significant differences between the two
groups (P > 0.001). Demographic data and number
of inflammatory, non-inflammatory facial lesions
and GAAS are summarized in Table 2 and compared
between the two groups at baseline [Table 2]. All
patients had normal of G6PD level. Finally, the
two groups were compared with regard to baseline
counts. Decrease in the mean inflammatory and
non-inflammatory lesion counts was significantly

Table 1: Global acne assessment scale

Grade Value Definition
Clear 0 Normal, clear skin with no evidence of acne vulgaris
Almost 1 Rare non-inflammatory lesions present, with rare

clear non-inflamed papules (papules must be resolving
and may be hyperpigmented, though not pink-red)

Some non-inflammatory lesions are present, with
few inflammatory lesions (papules/pustules only,
no nodulocystic lesions)

Non-inflammatory lesions predominate, with
multiple inflammatory lesions evident; several to
many comedones and papules/pustules; there may
or may not be one small nodulocystic lesion
Inflammatory lesions are more apparent, many
comedones and papules/pustules, there may or
may not be a few nodulocystic lesions

Highly inflammatory lesions predominate, variable
number of comedones, many papules/pustules and
many nodulocystic lesions

Mild 2

Moderate 3

Severe 4

Very 5
severe

more in group A compared to group B on all follow-up
visits (P < 0.001) [Figures 2], Although reduction
in GAAS was not significant on all follow-up
visits (P = 0.264) [Table 3]. Our result showed that
clinical efficacy (i.e. number of lesion) in topical dapsone
plus oral isotretinoin group in female patients are
significantly superior to the male ones after treatment
at the end of the study (P < 0.001). The side-effects
on the dapsone-treated group were a mild burning
sensation in 7 patients (24.13%), mild erythema of the
skin and mild dryness in 4 (13.79%) and 3 (10.34%)
cases respectively (P < 0.001. The side-effects are
summarized and compared in the two groups on
different occasions are shown in Table 4. One patient

Table 2: Baseline demographics and disease characteristics
Dapsone- Placebo-
treated gel treated gel
(group A) (n=29) (group B) (n=29)

Demographics and disease
characteristics data

Age, years
Mean (SD) 20.3 (3.2) 20.13 (2.9)
Sex, n (%)
Male 13 (44.82) 12 (41.38)
Female 16 (55.18) 17 (58.62)
GAAS, n (%)
Mean (SD) 3.6 (0.4) 3.5(0.4)
Range 3-4 3-4
Lesion count, mean (SD)
Inflammatory 20.8 (6.8) 21.5(7.1)
Non-inflammatory 24.8 (8.1) 25.1(8.7)
Hemoglobin level, mean (SD) 14.1 (1.2) 13.5 (1.1)

SD: Standard deviation, GAAS: Global acne assessment score
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Figure 1: CONSORT flow chart of the study
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developed contact conjunctivitis due to application
of dapsone too close to the eye. However, none of
these side-effects led to discontinuation of treatment
and all the participants completed the study. No
clinically significant changes were made in laboratory
parameters including hemoglobin (P = 0.345).

DISCUSSION

In the present study, 5% dapsone gel was an effective
and safe topical medication for patients that received
isotretinoin for acne vulgaris treatment with a
significant reduction in the number of lesions but
this combination applied to therapy did not alter the
final outcome and The GAAS. There are only a limited
number of studies that have similarly examined the
effect of the combination of isotretinoin and topical
application on acne vulgaris and the results are
incongruous. Dhir et al. found no significant benefit in
the combination of topical anti-acne and isotretinoin
over isotretinoin alone in improving nodulocystic
acne vulgaris. However, in our study, the significant
efficacy observed in the use of topical 5% dapsone in
a similar setting in reducing the count of lesions in
weeks 4, 8 and 12, is probably due to the additional
anti-inflammatory effect of dapsone. In a study by
Tanghetti et al. compared the efficacy and tolerability
of dapsone 5% gel in female versus male patients
with facial acne vulgaris and reported that the
response to dapsone 5% gel appears to be influenced
by gender, with female patients experiencing a
significantly greater reduction in acne lesion counts
and a significantly higher clinical success rate
following 12 weeks of treatment.l*® Our findings are
in concordance with the results of Tanghetti's study.
The high efficacy of 5% dapsone gel in female patients
suggests that gender is an important predictor of the
therapeutic outcome in acne treatment and should be
considered in acne clinical trial design and analysis.
Our findings show significant reduction in both
“inflammatory” and “non-inflammatory” (comedonal)
lesions in all weeks. Draelos et al. documented

Figure 2: The number of inflammatory and non-inflammatory lesions
reduced significantly after 8 weeks of treatment with topical dapson
gel plus isotretinoin as shown in these pictures
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efficacy of topical 5% dapsone gel for the reduction
of both inflammatory and non-inflammatory acne
lesions, so the anti-inflammatory dapsone is
effective in treatment of both “inflammatory” and
“non-inflammatory” lesions.%'? Mechanisms other
than bactericidal action may underlie the therapeutic
effect of dapsone, such as anti-inflammatory and
anti-interleukin 8 actions, as well as the inhibition
of neutrophil adherence. Dapsone has multiple
anti-inflammatory properties.**4 Although a topical
formulation of dapsone (Aczone, Allergan, Inc., Irvine,
CA, USA) has been approved by the FDA for the
treatment of acne vulgaris but the risks of serious
side effects have made it an undesirable drug for
use in the relatively healthy acne population.f In
our study, there is no significant difference between
before and after hemoglobin level. Draelos et al.
showed no clinically significant changes in laboratory
parameters, including hemoglobin, even among
G6PD-deficient patients, as was the case in our study.
Other adverse events were comparable between the
treatment groups and rarely led to discontinuation
of the topical drug.*!

CONCLUSION

The results suggest that anti-inflammatory agents
such as dapsone can effectively reduce the count of
lesions but do not alter the final outcome and The
GAAS treat when used in combination with systemic
isotretinoin.

Table 3: Mean GAAS: Weeks 4, 8 and 12

Follow-up GAAS (SD) (N=29) P value
time Dapsone-treated gel Placebo-treated gel

(group A) (group B)
At baseline 3.6 (0.4) 3.5(0.4) 0.231
At week 4 3.3(0.3) 3.4(0.4) 0.256
At week 8 2.9 (0.3) 2.7 (0.3) 0.301
At week 12 2.4 (0.2) 2.6 (0.3) 0.345

SD: Standard deviation, GAAS: Global acne assessment scores. P<0.001 is
statistically significant

Table 4: AEs occurring during the course of treatment

Side effects Subjects with AEs, P value
n (%) (N=29)
Group A Group B

Any AEs 18 (62.0) 3(10.3) <0.001

Application site conditions
Burning sensation 7 (24.) 2 (6.9) <0.001
Erythema/or/irritation 4 (13.8) 1(3.4) <0.001
Dryness 3(10.3) 0 (0.0) <0.001
Exfoliation 1(3.4) 0 (0.0) 0.019
Pruritus 1(3.4) 0(0.0) 0.019
Photosensivity 1(3.4) 0(0.0) 0.019
Other side-effects 1(3.4) 0 (0.0) 0.019

AEs: Adverse events. (P<0.001) is statistically significant
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