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Clinical comparison between topical 
benzoyl peroxide 2.5% and diclofenac 
gel 1% versus benzoyl peroxide 2.5% and 
placebo in the treatment of mild to 
moderate facial acne vulgaris
Comparação clínica entre peróxido de benzoília tópico 2,5% e 
diclofenaco gel 1% versus peróxido de benzoília 2,5% e placebo no 
tratamento da acne vulgar facial leve à moderada

DOI: http://dx.doi.org/10.5935/scd1984-8773.20201211439

ABSTRACT
Introduction: The inflammation may play a critical role in the development of facial acne. 
Pro-inflammatory mediators, such as prostaglandins and leukotriene, have been implicated in 
the initiation of acne. 
Objective: This study aimed to evaluate the clinical efficacy and safety of 1% diclofenac gel 
compare with a placebo gel in the treatment of mild to moderate acne patients in 12 weeks. 
Methods: A 12 weeks, randomizing, double-blind, individual and split-face comparative 
trial was conducted in 24 volunteers. Patients with mild to moderate acne vulgaris, aged 
18 to 30 years were enrolled. They received 2.5% benzoyl peroxide with 1% diclofenac 
gel and 2.5% benzoyl peroxide with placebo gel apply regularly at each side of the face. 
Results: 24 participants with mean (SD) age of 25.92 years were enrolled in the study. 
Statistically significant decrease in mean of comedone lesions was observed in 1% diclo-
fenac gel group by acne lesion count at week 12 (P <0.05) superior than placebo gel. 
Moreover, post inflammatory hyperpigmentation also had statistically significant decrease 
superior to placebo group at week 4. 
Conclusions: The 1% diclofenac gel topical treatment has shown good clinical efficacy 
and safety in decreasing facial comedones at week 12 and post-inflammatory hyperpig-
mentation in 4 weeks.
Keywords: Acne vulgaris; Diclofenac; Inflammation; Hyperpigmentation

RESUMO
Introdução: A inflamação pode desempenhar um papel crítico no desenvolvimento da acne facial. Me-
diadores pró-inflamatórios, tais como prostaglandinas e leucotrieno, têm sido implicados no início da acne. 
Objetivo: Este estudo teve como objetivo avaliar a eficácia clínica e a segurança do diclofenaco gel 1% 
comparado ao gel com placebo no tratamento de pacientes com acne leve à moderada, durante 12 semanas. 
Métodos: Um estudo comparativo de 12 semanas, randomizado, duplo-cego, individual e split-face foi 
realizado em 24 voluntários. Foram incluídos pacientes com acne vulgar leve a moderada, com idade 
entre 18 e 30 anos. Os pacientes receberam peróxido de benzoíla 2,5% combinado com diclofenaco gel 
1% ou peróxido de benzoíla 2,5% com gel de placebo, aplicados regularmente em cada lado da face. 
Resultados: 24 participantes com idade média (DP) de 25,92 anos foram incluídos no estudo. Foi obser-
vada uma diminuição estatisticamente significativa na média de comedões no grupo em uso de diclofenaco 
gel 1%, através da contagem de lesões de acne na semana 12 (P<0,05), superior ao gel de placebo. Além 
disso, a hiperpigmentação pós-inflamatória também apresentou diminuição estatisticamente significativa 
superior ao grupo placebo na semana 4. 
Conclusões: O tratamento tópico com diclofenaco gel 1% mostrou boa eficácia clínica e segurança 
na diminuição dos comedões faciais na semana 12 e na pós-hiperpigmentação inflamatória após 4 
semanas.
Palavras-chave: Acne vulgar; Diclofenaco; Inflamação; Hiperpigmentação
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INTRODUCTION
Acne vulgaris is a common chronic skin disorder of the 

pilosebaceous unit that is usually involved with adolescents.1 Acne 
vulgaris has several main factors including inflammation which is 
emerging recently because of the antibiotic overuse and resistant 
of bacteria.2 The course of acne may be self-limited, but it is a 
distress condition among young adult who is sensitive about their 
appearance and also may lead to permanent scarring.3, 4

Inflammatory signaling in the pilosebaceous unit is a 
component of the initiation of acne lesions. The microcome-
done, which arises from keratinocyte occlusion, is believed that 
inflammation may precede microcomedone formations and 
trigger follicular plugs. The study of acne-prone patients and 
early acne lesions shows increasing in perifollicular and papil-
lary dermal CD3+, CD4+ T cells, the proinflammatory cytoki-
ne IL- 1, and many proinflammatory signals in the uninvolved 
skin.5 P.acnes induces inflammation by stimulating via TLRs, 
and it activates the up-regulation of TLR2 and TLR4. TLR2 
of macrophages are induced to release multiple proinflamma-
tory cytokines and chemokines: interleukin- 8 ( IL- 8) , tumor 
necrosis factor- alpha ( TNFα) , interleukin- 1 alpha ( IL- 1α) 
, interleukin- 12 ( IL-12), interleukin-1 beta ( IL-1β).6,7 Then, 
the pathogen will be attacked by PMNs or NKs cell and/ or 
antimicrobial peptides ( AMPs).8

Moreover, inflammation is induced via the cyclooxyge-
nase metabolic pathway and the lipoxygenase pathway.9 The key 
mediator of inflammation in COX pathway is prostaglandins; 
it significantly aggravates inflammation and also stimulate seba-
ceous proliferation and sebum production via PPAR- mediated 
pathways.10,11 LTB4, LOX pathway, activates the local attraction 
of neutrophils and monocytes.11 Moreover, LTB4 stimulates 
DNA synthesis and keratinocyte proliferation which is the early 
acne lesion.12 Diclofenac, NSAID, is proven to have analgesic, 
anti-inflammatory, and antipyretic properties and show dual 
action on COX and LOX inhibitors.13,14 Inhibiting LOX and 
COX pathway may be another way to treat acne disorder.

Acne lesions prone to resolve with sequelae. Production 
and release of various keratinocyte-derived mediators, including 
prostaglandins, leukotrienes and many cytokines that affect me-
lanocyte proliferation and melanin production are promoted by 
inflammation of the epidermis.15 Although PIH usually sponta-
neous resolves, but it can last from months to years.16 Since the 
hyperpigmentation is a consequence of the inflammation, it is 
important to control the inflammation effectively for preventing 
and reduce the severity of PIH.16

	 In this study, the authors aimed to evaluate the clini-
cal efficacy and safety of facial acne vulgaris reduction, post in-
flammatory hyperpigmentation and quality of life with acne in 
male and female aged 18-30 years old using anti-inflammation 
effect of 1% diclofenac gel. The reduction of acne lesion counts 
and acne severity is the primary endpoint.

METHODS
A. Study design
This study was designed as a single center, randomizing, 

double-blind, individual and split-face comparative trial. This 
study was conducted at the outpatient dermatology clinic of 
Benchakitti Park Hospital between October 2018 to April 2019. 
This study was approved by the Human Ethics Committee of 
Thammasat University.

B. Study participants
Seventeen women and seven men with a mean age of 

25.92 years were enrolled (N=25). Eligible subjects had Fitzpa-
trick skin types II-V with mild to moderate facial acne vulgaris. 
The acne vulgaris is evaluated by acne lesion counts and global 
acne severity index. Subjects were asked to avoid any other mois-
turizer or cosmetic product that have acne reduction effect during 
the study.13 The exclusion criteria are subjects with severe acne 
disease, severe systemic disease, known allergy to NSAIDs, history 
of hirsutism, polycystic ovarian disease or significant menstrual 
irregularities, pregnancy and lactating. Subjects are using systemic 
antibiotics, topical corticosteroids, oral contraceptive pill, and sys-
temic retinoid will be excluded. One patient not complete the 
trial due to personal issue that cannot come to follow up (N=1).

C. Methods
In this study, the treatment will be assigned to each pa-

tient randomly according to the intervention group. The inter-
vention group will get 1% diclofenac gel to apply on one side of 
the face twice a day with 2.5% benzoyl peroxide applied to both 
sides of the face daily before bed. Along with prescribing broad 
spectrum anti-UVA and anti-UVB sunscreens to apply adequa-
tely every day. Other topical applications or cosmetic products 
that will affect the result will be prohibited throughout the study. 

D. Assessments
The primary clinical efficacy endpoint is the change 

from baseline in facial acne vulgaris at week 12 by acne lesion 
count and global acne severity score. The secondary endpoint 
are drug local-tolerability and reduction of post inflammatory 
hyperpigmentation by Antera 3D® image (Miravex Ltd, Du-
blin 2, Ireland). Focus area of Antera 3D® image (Miravex Ltd, 
Dublin 2, Ireland) will be taken on the same point by using the 
intersection line between the imaginary line from lateral cantus 
to alar of nose. The photograph will be taken at the baseline 
and every visits by using digital camera (CANON60D) in the 
identical camera setting, lighting and fixed patient positioning. 
Moreover, the subjects were asked to answer dermatology life 
quality index and Cardiff acne disability index to evaluate men-
tal impact of acne disorder.

Statistical analyses
The demographic data were analyzed using standard des-

criptive statistics. The change from baseline in facial acne vulga-
ris, post inflammatory hyperpigmentation and life quality index 
were presented as mean (95% confidence interval). P-value cor-
responds to Paired t test with < 0. 05 was considered statistically 
significant.
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RESULTS
Among twenty-four participants with mild to moderate 

facial acne vulgaris were enrolled into the study. Baseline demo-
graphic data was shown in (Table 1).

At baseline, the mean number of acne counts were not 
significantly different between treatment groups. Both groups 
have acne severity and acne count not significantly different. 
Among patients treated with 2.5% benzoyl peroxide/1% diclo-
fenac gel, the mean (SD) baseline comedone lesion count was 
15.13, decreasing to 4.25 after 12 weeks while the mean baseli-
ne comedone lesion count of 14.5 for placebo-treated patients 
decreased to 6.13. The number of comedone acne is reduced 
significantly in both group in week 2, week 4, week 8, and week 
12. There is no different of comedone treatment efficacy bet-
ween the intervention group and placebo group except in week 
12 that the intervention group shows significantly superior than 
placebo group (P<0.001). (Figure 1)

Secondly, the mean (SD) baseline papule and pustule le-
sion count was 3.33, decreasing to 1.71 after 12 weeks while the 
mean baseline papule and pustule lesion count of 3.13 for pla-
cebo-treated patients decreased to 1.96. The reduction of papule 
and pustule acne is constantly improving in both groups. The 
intervention group has significantly reduced number of papule 
and pustule at week 12, but it does not show superior significant 
between the intervention group and placebo group.

Third, the mean (SD) baseline cystic and nodular acne 
lesion count was 0.5, decreasing to 0.38 after 12 weeks while 

the mean baseline cystic and nodular acne lesion count of 0.75 
for placebo-treated patients decreased to 0.63. The reduction of 
cystic and nodular acne is constantly improving in both groups. 
The placebo group has significantly reduced number of cystic 
and nodular acne at week 2, week 4 and week 8, but it does not 
show superior significant between the intervention group and 
placebo group.

Melanin reduction by Antera 3D® image
The Antera 3D assessments for melanin shows impro-

vement of melanin color after 12 weeks in both intervention 
and placebo group. Among 2.5% benzoyl peroxide/1% diclo-
fenac gel-treated patients, the mean (SD) baseline PIH lesion 
was 0.4, reduce to 0.36 after 12 weeks while the mean baseline 
PIH lesion of 2.5% benzoyl peroxide/ placebo gel group was 
0.42 reduce to 0.38. There is no different at the baseline of both 
groups. At week 4, the 2.5% benzoyl peroxide/1% diclofenac gel 
group show the superior reduction of hyperpigmentation score 
superior over 2.5% benzoyl peroxide/ placebo gel group signi-
ficantly. At the end of the study, the hyperpigmentation score 
does not show statistically significant difference between both 
groups. (Figure 2)

Side effect evaluation
The side effect was scored by patient and physician using 

side effect questionnaire. Both physicianand patient evaluation 
about severity of scaling, erythema, burning, stinging, and it-
ching scoring are quite similar. The side effect remained low 
for both groups, and severity scores range in 0 or 1 for 80 to 90 
percent of patients at the end of study. The most common side 
effect is mild erythema and scaling. This mild side effect did not 
lead to discontinuation of treatment.	The improvement score

The improvement score was recorded by patients and 
physician. For the patient’s perspective on intervention side, the 
mean (SD) baseline of acne improvement is 1-25% improvement. 
After 12-week treatment, the mean (SD) of acne improvement is 
26-50% improvement. For placebo side, the mean (SD) baseline 
of acne improvement is 1-25% improvement and 1-25% impro-
vement at week 12. Both the intervention group and placebo 
group have significant improvement of acne at week 12, but 
it does not show superior significant between the intervention 
group and placebo group. 

table 1: Baseline demographic data

Total (N=24)

Age (years)

   Mean (SD 25.92

Range 18-30

Sex, N(%)

Men 7 (29.2%)

Female 17 (70.8%)

Global acne severity score, N(%) N(%)

Mild 19 (79.2%)

Moderate 5 (20.8%)

Figure 1:  
Mean change from baseline to 
week 12 of acne lesion count 

*p < .05 is derived from the paired 
t-test

Acne vulgaris reduction

Week 0	 Week 2	 Week 3	 Week 8	 Week 12

Comedone-intervention

Papule-placebo

Comedone-placebo

Nodule-intervention

papule-intervention

Nodule-placebo
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The DLQI study of 110 acne patients in Thailand, the mean 
total DLQI score was 8.95 (range 0-24). The most disturbing 
from acne is an embarrassment. This study only shows mild im-
pairment. Similarly, the most disturbing is an embarrassment or 
self-consciousness. In addition, this study also evaluated CADI. 
The patients reported mild impairment from acne. After the 
treatment, the patients report lessen anxiety, lessen effect on 
their daily life, lessen interfering social life and lessen concern of 
appearance significantly.

Inflammation has been recognized as one of the major 
factor initiated acne. The study of acne-prone patients and early 
acne lesions shows increasing in perifollicular and papillary dermal 
CD3+, CD4+ T cells, the pro-inflammatory cytokine IL-1, and 
many proinflammatory signals in the uninvolved skin.5 The innate 
immune, when pathogen, P.acnes, slip through epidermis will be 
quickly recognized by TLRs and then attacked by cells (PMNs 
or NKs) and/or secreted substances like antimicrobial peptides 
(AMPs).9 TLR-2 and TLR-4 are responsible for acne pathogene-
sis.6 Up-regulated AMP induces pro-inflammatory chemokines 
and cytokines and also stimulates keratinocyte production.5 P.ac-

For doctor perspective on intervention side, the mean 
(SD) baseline of acne improvement is no improvement. After 
12-week treatment, the mean (SD) of acne improvement is 
1-25% improvement. For placebo side, the mean (SD) baseli-
ne of acne improvement is no improvement. After 12 weeks’ 
treatment the mean (SD) of acne improvement is 1-25% impro-
vement. Both the intervention group and placebo group have 
significantly improvement of acne at week 8 and week 12, but it 
does not show superior significant between intervention group 
and placebo group. In addition, the overall treatment satisfaction 
is 7.63 out of 10 at 12 weeks.

The Cardiff Acne Disability Index (CADI) and the 
Dermatology Life Quality Index (DLQI)

For acne induced quality of life impairment by CADI 
score, CADI 1-5 is mild impairment, CADI 6-10 is moderate 
impairment, CADI 11-15 is a severe impairment. At week 0, 
there was mild impairment (CADI=1-5) for feeling aggressive, 
frustrated, or embarrassed on acne. There was significantly reduce 
in impairment of embarrassment, interfere with social life and re-
lationship, the concern of appearance and acne disturbing. There 
was mild impairment of wearing swimming costumes. There was 
mild impairment of concerning the appearance. Patients acne se-
verity considers mild impairment (CADI=1-5). (Table 2)

The Dermatology Life Quality Index
To evaluate impact of acne on daily life is measure by 

DLQI, 0-1 = No effect on patient’s life, 2-5 = mild effect, 6-10 
= moderate effect, 11-20 = very large effect, 21-30 = extremely 
large effect. The result shows only mild effect of acne to the 
patient’s quality of life.

DISCUSSION
Acne vulgaris is one of the most common skin disor-

der which commonly located on the face, chest, and back. It 
is predominantly among adolescents, at 15-18 years old.17 The 
goal of treatment is finding the cause of acne, reduce acne se-
verity, prevent new acne formation, lessen psychological distress 
and scarring.18 Some of the acne patients find it is a stressful 
disorder that can lead to depression and lack of self-esteem.3 

Hyperpigmentation score

Week 0	 Week 4	 Week 12

Hyperpigment score - intervention Hyperpigment score - placebo

Figure 2:  
Mean change from baseline to 
week 12 of acne lesion count

*p < .05 is derived from the paired 
t-test.

* p < .05 is derived from the paired t-test.

Tabela 2: Mean change from baseline in  the CADI before and after 
the study

Antes do 
estudo

Depois do 
estudo

Valor de p

Flet aggressive, frustrat-
ed, or embarrassed on 

your acne
242±1,18 1,88±0,95 0,038*

Acne has interfered 
with your social life and 

relationship with the 
opposite sex

2,46±0,98 2,08±0,88 0,033*

Avoided wearing 
swimming costumes or 
clothes which may ex-

pose areas of your trunk 
with acne

1,63±0,92 1,33±0,56 0,052*

Been concerned about 
the appearance of your 

acne
2,71±1 2±0,83 <0,001*

Acne disturbant 2,42±0,97 2±0,78 0,013*
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nes enhances sebaceous lipogenesis, which oxidized and induce 
production of inflammatory mediators in cultured keratinocytes.5 
Other proinflammatory lipid by-products, AA, is metabolized 
into prostaglandins (PG), and leukotrienes (LT).8 LTB4 attract 
local neutrophils and monocytes.11 PGE2 stimulates the forma-
tion of histamine and bradykinin.19 This suggested that COX and 
LOX pathway induced inflammation in acne which opened new 
opportunities for acne treatment. (Figure 3)

The diclofenac, NSAIDs, is an anti-inflammatory drug 
that appears to have both effect on lipoxygenase pathway and 
cyclooxygenase pathway.20 The former study demonstrated that 
mice without LTB4 receptor have lower inflammation.20 The 
study of banoxaprofen show improvement of acne disorder.21 
A study of tetracycline hydrochloride capsules with ibuprofen 
tablets (2,400 mg/day) for 2 months demonstrated an effective 
result. Another study combine minocycline capsules (150 mg/
day) and ibuprofen tablets (1,200 mg/day) also demonstrate very 
good result.22 Rofecoxib 50 mg daily prophylaxis premenstrual 
acne. 101 patients show significant decrease in inflammatory 
acne by zileuton.23 Explained this study that 1%diclofenac gel, 
COX and LOX pathway inhibitor, might help subside a small 
inflammation which there is an improvement of comedone sta-
tistically superior than placebo group. However, papule/pustule 
and cystic/nodule acne show promising result yet not statistically 
superior than placebo group. In addition, the results also show 
decreasing number of acne in both intervention and placebo 
group. This may due to 2.5% BPO, which is standard treatment 
of acne. A greater different in acne count may show if the study 
has larger group of patients.

The most common side effect in this study is mild sca-
ling and erythema. Both intervention and placebogroup have 
no statistically different. These side effects are caused by both 
BPO and 1%diclofenac gel. The incidence of adverse events was 
84.0% in the 2.5% BPO group of 450 Japanese volunteer in 52 
weeks.24 Diclofenac treatment was well tolerated, patients repor-
ted ‘fair’ to ‘excellent’ tolerability. Some of patients experienced 
usually mild local reactions, for example, skin dryness, erythema, 
and pruritus.25 The higher the concentration of diclofenac leads 
to more side effect.26 In conclusion, 1% diclofenac gel to the 
limitations are that this is merely a small study with small sample 

size. The long-term follow up and larger number of patients are 
suggested to confirm the efficacy and safety.

Treat mild to moderate acne is safe with low adverse 
event.

The former study shows inflammatory factor has influen-
ce over melanocyte proliferation.27 Moreover, PGE2, and PGD2, 
is responsible for activation and /or proliferation of epidermal 
pigment cells.28 COX-2 knock-down in melanocytes resulted 
in decreased expression of tyrosinase, tyrosinase-related protein 
1(TRP-1) and melanogenesis Associated Transcription Factor 
(MITF), as well as reduced tyrosinase enzyme activity.29 This stu-
dy shows significant improvement of hyperpigmentation score 
of intervention group superior to placebo group significantly at 
week 4. However, at the end of the study, the hyperpigmentation 
score does not show statistically significant difference between 
both groups. This might suggest that 1%diclofenac gel help re-
duce melanin faster than placebo gel.

Furthermore, despite inflammation factor, there are se-
veral factor that have impact to acne disorder.2 To achieve the 
goal of facial acne vulgaris treatment need several modality of 
treatment. 1%diclofenac gel is suggested to be one of the alter-
native treatment of mild to moderate facial acne vulgaris. Better 
understanding of inflammation process would help create new 
possibility of acne treatment in the future

CONCLUSION
This randomized, split face, double-blind study demons-

trated that 2.5% benzoyl peroxide/1% diclofenac gel is an effec-
tive and safe treatment option for patients with comedone. The-
re was a statistically significant decrease in comedone lesions, 
and the medication causes little to no irritation. This study also 
suggests 2.5% benzoyl peroxide/1% diclofenac gel helps reduce 
post inflammatory hyperpigmentation after 4 weeks. Although 
the study of papule/pustule and nodule/cystic acne were not 
statistically significant. However, the result show little improve-
ment to all lesions. The data consistently favoured 2.5% benzoyl 
peroxide/1% diclofenac gel over placebo to treat acne vulgaris 
and post inflammatory hyperpigmentation.

This study is the first to my knowledge to demonstrate 
the clinical efficacy and safety of primary and secondary out-
comes of the change from baseline of acne vulgaris and PIH in 
18-30 years’ women and men that have mild to moderate facial 
acne vulgaris by the assessment of acne lesion count, GAGs and 
Antera 3D® image. This study can be a valuable study that help 
research about inflammation and acne vulgaris in the future. 
However,  l

Figure 3:  Inflammation and Acne vulgaris

 Inflammation: 
CD3+, CD4+ T cells, 

proinflammatory 
cytokine

 P. acnes: stimulated 
cytokine release, 

chemotactic effects

Keratinocyte 
proliferation

Sebaceous 
lipogenesis

TLRs, PRRs

 NF-KB, MMPs, 
AMPs upregulated

Acne scar
Comedone  Inflammatory 

mediator: 
AA, COX, LOX

oxidative 
environment
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