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Summary 

Background: Acne vulgaris disease is a common dermatological public health problem affecting adolescents 

and young population. Many topical agents are used for treatment of mild to moderate acne vulgaris with 

different efficacy and adverse effects.   

Objective: To compare between Adapalene and Benzoyl peroxide for the treatment of mild to moderate acne 

and to assess the efficacy, sid effects and tolerability of both of them.  

Methodology: A randomized comparative study carried out in Erbil Dermatology Teaching center in Erbil 

city-Kurdistan region/Iraq during the period from 1st of April to 31st of August, 2021 included one hundred 

patients with mild to moderate acne vulgaris and randomized into two equal groups to be treated either with 

Adapalene or  Benzoyl peroxide, all patients were followed up and the treatment outcomes were reported  

Results: The mean  number of inflammatory lesions, non-inflammatory lesions, total lesions and acne scores 

for patients of both groups were significantly reduced after 8 weeks treatment duration (p<0.001).  However, 

a significant higher decline in number of non-inflammatory and total lesions in Adapalene group than  benzoyl 

peroxide group. Similarly, skin oiliness decrease after 4 or 8 weeks treatment with Adapalene was 

significantly higher than oiliness decrease for patients treated with Bezoyl peroxide after 4 or 8 weeks. The 

adapalene application is related to moderate dryness and peeling, while benzoyl peroxide is related to itching 

or burning.  

Conclusions: Topical Adapalene therapy is more efficacious and tolerable than Benzoyl peroxide in 

management of mild to moderate acne vulgaris 

Keywords: Acne vulgaris, Adapalene, Benzoyl peroxide. 

 

Article information: Received: October, 2021, Accepted and Published online December, 2021  

 

How to cite this article: Ali H.A. Rasheed S.A.Comparative Clinical Study of Efficacy and Safety of Benzoyl 

Peroxide Gel Versus Adapalene Gel as Monotherapy for the Treatment of Mild to Moderate Acne Vulgaris. 

JMSP 2021; 4 (4):147-160 

  



Ali H. and Rasheed S, JMSP , 2021;7 ( 4):147-160 

 

148 
 

1. INTRODUCTION 

The acne vulgaris is a chronic inflammatory self-limiting disease affecting pilosebaceous 

unit located commonly in face, chest, back and upper arms. The etiology of acne vulgaris is 

related to hypersensitivity of sebaceous glands to androgens aggravated by 

Propionibacterium acnes and inflammatory effects. Many risk factors are related to 

pathogenesis of acne vulgaris such as genetic factors, medications, sunlight exposure, 

occlusive wears and endocrinal abnormalities (1-3). It is an adolescence disease that could 

continue to middle of age with predominance of male gender. In pubertal phase, the sebum 

secretion is increased leading to under effect of androgens leading to hyperproliferation of 

follicular epidermis and sebum retention that complicated by inflammation. This process is 

aggravated by high sugar content food, oily cosmetics, premenstrual hormonal effect and 

anxiety (4). These changes lead to dilating the follicle and plugging of keratin, however, 

some cases showed opened comedone. The acne lesion is combined by bacterial infection 

and inflammation. For severe cases, the large acne lesions were complicated by fibrosis and 

scarring 4. Acne vulgaris is an urban disease with racial differences as severe acne more 

prevalent in Asian and African population, while white population mostly appears with mild 

acne. Clinically, the acne is presented with comedones, papules, pustules, nodules in the skin 

of face, chest, back and upper limbs. Severe acne is developed in 20% of cases and may end 

with scarring (5, 6). The severity of acne vulgaris is assessed by many methods, the most 

applicable one is investigator global assessment of acne (IGA) which classified the disease 

into (clear, almost clear, mild, moderate and severe) (7). 

The diagnosis of acne vulgaris is complemented by history, clinical examination and in some 

cases with hormonal assessment. Management of acne included lifestyle changes, diet 

modifications, avoidance of risk and aggravating factors, weight reduction and treatment 

with topical or systemic therapy or adjuvant therapy. The topical therapy is composed of 

antibiotics, retinoid, azelaic acid, dapsone and benzoyl peroxide which used either as 

monotherapy or in combination. The common adverse effect of topical therapy is skin 

irritation presented as dryness, erythema, scale, burning and itching 8. Systemic therapy of 

acne vulgaris involves the use of systemic antibiotics and hormonal therapy. Treatment of 

mild to moderate acne vulgaris is concentrated on application of topical therapy with use of 

systemic antibiotics in some moderate cases. Topical therapy for used is preferred to be a 
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combination of antibiotics and benzoyl peroxide or antibiotics with adapalene (8, 9). 

The benzoyl peroxide (BPO) is a topical therapy widely used in European and American 

countries for treatment of acne vulgaris (10). It has bactericidal effects against Cutibacterium 

acnes and changed to benzoic acid after absorption. It has mild sebostatic and keratolytic 

effects and its efficacy increased after combination with other topical therapy (11, 12). The 

benzoic acid is targeting with oxygen free radicals the bacterial protein and lowering 

Propionibacterium acnes, lipids and fatty acids (13). The main side effects of BPO are 

discoloration of skin, mild skin dryness, erythema and scaling (14). 

Adapalene is a third generation of topical retinoid used in treatment of acne vulgaris. The 

adapalene retinoid topical therapy is used for multiple skin diseases like melasma, post-

inflammatory hyperpigmentation, alopecia areata and others (15, 16). in addition to its role 

in management of infection, cancer and neurological disorders (16). The retinoids in general 

adjusted the epidermis development and differentiation, enhances the humoral and cellular 

immunity, reducing inflammatory reaction and lowering the proliferation of cells (17). The 

adapalene is active metabolite stimulates the genetic changes and destruction of 

keratinocytes leading to decrease of micro-comedone development, peeling mature 

comedone with anti-inflammatory role (16). Common side effects of topical adapalene are 

photosensitivity, skin irritation, dryness of skin, itching, redness and burning that are 

commonly mild (18). Acne vulgaris is the common dermatological disorder presenting to 

outpatients clinics in Iraq 19. It is accompanied with low quality of life among young 

population in Erbil city, especially among severe form of the disease (20). However, high 

proportion of acne vulgaris patients in Erbil city were presented with mild to moderate 

severity with predominance of female gender (21). Multiple treatment modalities are applied 

in management of acne vulgaris patients in Iraq and Kurdistan region including both topical 

and systemic therapies, however, little number of literatures searching the efficacy and safety 

of the topical treatments. This study aimed to compare between Adapalene and Benzoyl 

peroxide for the treatment of mild to moderate acne and to assess the efficacy, side effects 

and tolerability of both of them.         
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2. PATIENTS and METHODS 

This study was a randomized comparative study carried out in Erbil Dermatology 

Teaching center in Erbil city-Kurdistan region/Iraq during the period of four months from 

1st of April to 31st of August, 2021. All patients with acne vulgaris presented to 

outpatients' clinic of Dermatology center were the study population. Inclusion criteria 

were patients aging more than 12 years regardless of gender with mild to moderate acne 

vulgaris. Exclusion criteria were patients with younger age, severe acne vulgaris, truncal 

acne vulgaris lesions, pregnant females, patients on systemic retinoid, history of 

hypersensistivity to retinoid and patients refused to participate in the study. The study 

ethics were implemented in regard to Helsinki Declaration by documented agreement of 

patients, approved by ethical committee in Kurdistan Board for Medical Specialties, free 

to withdrawal from study and management of any adverse effect of both treatments. A 

sample of one hundred mild to moderate acne vulgaris patients was enrolled in present 

study and randomized into two groups (50 acne vulgaris patients were treated by 

Adapalene and other 50 patients were treated by Benzoyl peroxide).  

Information of patients was collected directly by researchers through direct interview and 

subsequently by phone calling through a prepared questionnaire designed by the 

researchers. The questionnaire included patients sociodemographic characteristics (age, 

gender and occupation), acne vulgaris characteristics (Investigator Global Assessment 

acne score, skin type and family history of acne), outcome of treatment at baseline, after 4 

weeks and after 8 weeks of treatment (number of inflammatory, non-inflammatory and 

total lesions, IGA acne score and skin oiliness), adverse effect of each treatment (itching 

or burning, erythema, dryness and peeling) and patients satisfaction (very satisfied, 

satisfied, don’t know and dissatisfied). The acne vulgaris diagnosis was done by the 

researchers according to presence of comedonal and inflammatory lesions of acne and 

used IGA score to detect the severity of acne just (mild and moderate acne). The 

researcher started the treatment applied for patients in each group after explaining the 

effect, outcome and expected adverse effects for them. The topical Adapalene used was 

ADOLIN gel 1% concentration by Avalon Pharma (Indian origin-30 gm) applied once 

daily after washing the skin with avoidance of eyes, lips and mucous membranes, while 

the topical Benzoyl peroxide used was Bonzyol gel 5% concentration by WAVE 
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Company (Indian origin-30 gm) applied once to two times daily. The outcome of each 

treatment was measured through following up the patients after 4 weeks and after 8 weeks 

of treatment by phone calling and sending clear pictures of skin lesions by phone to the 

researcher in addition to final second visit to evaluate the outcome and assessing the 

patients satisfaction.      

The patients' information were entered and interpreted statistically by SPSS program-26. 

Suitable statistical tests for data (Chi square test, Fishers exact test, independent sample t-

test and repeated measures ANOVA test) were implemented accordingly and p value of 

≤0.05 was significant.  

 

3. RESULTS 

A total of 100 patients were enrolled in this study and were assigned equally into two 

groups, the mean age of patients was (23.9 years). Both studied groups were almost 

matched for their baseline characteristics, (P>0.05), (Table 1). The acne vulgaris 

characteristics such as Investigator Global Assessment (IGA) acne score, skin type and 

family history of acne were not significantly different between acne patients treated with 

different treatment types. (Table 2) . As shown in (Table 3), the means of inflammatory 

lesions count, non-inflammatory lesions count, total lesions count and IGA acne score of 

acne vulgaris patients treated by Adapalene were significantly reduced after 8 weeks of 

treatment (p<0.001). Means of inflammatory lesions count, non-inflammatory lesions 

count, total lesions count and IGA acne score of acne vulgaris patients were significantly 

decreased after 8 weeks treatment by Benzoyl peroxide (p<0.001). The mean difference in 

inflammatory lesions after 8 weeks of treatment by Adapalene was significantly not 

different than that for treatment by Benzoyl peroxide (p=0.2). Mean difference in non-

inflammatory lesions count was significantly higher for patients treated by Adapalene 

(p<0.001). The mean difference in total lesions count was significantly higher for patients 

treated by Adapalene than patients treated by Benzoyl peroxide (p=0.006). Mean 

difference in IGA acne score after 8 weeks treatment was significantly higher for patients 

treated by Adapalene (p<0.001). (Table 4). 

Baseline skin oiliness was equal for both treatment groups. Skin oiliness decrease after 4 

weeks treatment with Adapalene was significantly higher than oiliness decrease for 



Ali H. and Rasheed S, JMSP , 2021;7 ( 4):147-160 

 

152 
 

 

 
 

Table 1. Socio-demographic characteristics of patients according to treatment types. 

  Variable   

Treatment types      

P Adapalene Benzoyl 

peroxide 
No. % No. % 

Age  
 12 - 24 46 92.0 41 82.0 

0.130 
 24 - 35 4 8.0 9 18.0 

Gender  
Male 29 58.0 33 66.0 

0.410 
Female 21 42.0 17 34.0 

Occupation  

Student 30 60.0 26 52.0 

0.380 
Housewife 4 8.0 7 14.0 

Governmental employee 1 2.0 4 8.0 

Private employee 15 30.0 13 26.0 

 

 

 

 

 

 

 

 

patients treated with Bezoyl peroxide after 4 weeks (p<0.001). Similarly, the skin oiliness 

decrease after 8 weeks treatment with Adapalene was significantly higher than oiliness 

decrease for patients treated with Bezoyl peroxide after 4 weeks (p<0.001). (Table 5) 

The mild to moderate itching or burning was significantly related to patients treated by 

Benzoyl peroxide (p<0.001). The erythema adverse effect is not significantly different 

between patients treated by Adapalene or Benzoyl peroxide (p=0.5). The moderate dryness 

and peeling was significantly more among acne patients treated by Adapalene (p<0.001). 

The patients' satisfaction was not significantly different between patients treated by 

Adapalene or Benzoyl peroxide (p=0.06), although the dissatisfaction was present among 

8% of patients treated by Adapalene and dissatisfaction was present in 20% of patients 

treated by Benzoyl peroxide. (Table 6) 
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Table 2. Distribution of acne vulgaris characteristics according to treatment types. 

Variable  

Treatment types      

P Adapalene Benzoyl 

peroxide 
No. % No. % 

IGA acne score 

Grade 1 10 20.0 12 24.0 

  

0.710 
Grade 2 16 32.0 18 36.0 

Grade 3 24 48.0 20 40.0 

Skin type  

Oily 28 56.0 25 50.0 

0.740 Dry 4 8.0 6 12.0 

Combination 18 36.0 19 38.0 

Family history of 

acne 

Yes 17 34.0 21 42.0 0.410 

  No 33 66.0 29 58.0 

 

 

 

Table 3. Outcome measures of each treatment type after eight weeks treatment.  

Group Measures  
Baseline  

After  

4 weeks 

After  

8 weeks P 

Mean ±SD Mean ±SD Mean ±SD 

Adapalene  

Inflammatory 

lesions  
28.7 ± 10.9 31 ± 13 17.5 ± 8 <0.001  

Non-inflammatory 

lesions 
38.1 ± 20.3 31.2 ± 17.6 18.9 ± 13.1 <0.001  

Total lesions  66.6 ± 27.4 62.3 ± 27.1 36.2 ± 19.3 <0.001  

IGA acne score 2.2 ± 0.7 2.2 ± 0.8 1.4 ± 0.67 <0.001  

Benzoyl 

peroxide  

Inflammatory 

lesions  
27.6 ± 13 21.2 ± 10.5 14.7 ± 8.3 <0.001  

Non-inflammatory 

lesions 
36 ± 20.4 30.9 ± 17.8 26 ± 14.9 <0.001  

Total lesions  63.7 ± 30.5 51.9 ± 25.4 40.6 ± 20.7 <0.001  

IGA acne score 2.1 ± 0.79 2 ± 0.8 1.7 ± 0.9 <0.001  
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Table 4. Distribution of outcome measures difference after treatment according to 

treatment types. 

Measures    

Treatment types      

P  Adapalene Benzoyl peroxide 

Mean ± SD Mean ± SD 

Inflammatory lesions  11.18 ± 7.6 12.49 ± 6.5 0.200 

Non-inflammatory lesions 19.24 ± 10.7 10 ± 7.2 <0.001  

Total lesions  30.4 ± 14.1 23 ± 12 0.006 

IGA acne score 0.84 ± 0.54 0.42 ± 0.3 <0.001  

 

 

 

 

 

 

Table 5. Changes in  skin oiliness change after treatment in both studied groups 

Time of 

assessment 

Reduction  

in  skin 

oiliness 

Treatment types          

P Adapalene Benzoyl peroxide 

No. % No. % 

Baseline No change 50 100.0 50 100.0 1.00 

After 4 weeks 

25% 26 52.0 45 90.0 

<0.001 50-70% 22 44.0 5 10.0 

>70% 2 4.0 0 - 

After 8 weeks 

25% 14 28.0 29 58.0 

0.002 50-70% 20 40.0 17 34.0 

>70% 16 32.0 4 8.0 
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Table 6. Distribution of drugs adverse effects and patients satisfaction according 

to treatment types. 

Variable  

 

Treatment types          
P 

  

  
Adapalene Benzoyl peroxide 

No. % No. % 

Itching or 

burning   

None 26 52.0 6 12.0 

<0.001 Mild 16 32.0 22 44.0 

Moderate 8 16.0 22 44.0 

Erythema 

None 12 24.0 8 16.0 

0.500 Mild 25 50.0 25 50.0 

Moderate 13 26.0 17 34.0 

Dryness and 

peeling 

None 8 16.0 23 46.0 

<0.001 Mild 19 38.0 20 40.0 

Moderate 23 46.0 7 14.0 

Patients 

satisfaction 

Very 

satisfied 
15 30.0 7 14.0 

0.060 
Satisfied 25 50.0 22 44.0 

Don't know 6 12.0 11 22.0 

Dissatisfied 4 8.0 10 20.0 

 

 

4. DISCUSSION 

The acne vulgaris affected about 80% adolescents globally. Generally, the topical treatment 

of acne vulgaris needs longer duration therapy and adherence of patients to achieve higher 

outcomes in addition to satisfaction of patients (22). 

The present study showed higher efficacy and safety of Adapalene as compared to benzoyl 

peroxide in treatment of mild to moderate acne vulgaris. This finding is consistent with 

results of Dubey and Amane randomized, open-labelled, prospective study in India which 

reported that adapalene had better efficiency and safety than benzoyl peroxide in 

management of mild to moderate acne vulgaris (23). Our study findings are close to results 

of Wali and Almosuly comparative study in Iraq (Erbil city) on 89 patients with mild to 

moderate acne vulgaris which reported that combination of topical clindamycin and 
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adapalene was more effective than clindamycin solution alone 24. Although these findings, 

Gold et al. (25) multicenter, randomized, double blind, parallel-group, active- and vehicle-

controlled study in USA on 1668 patients with different severity grades of acne vulgaris (415 

treated by adapalene-BPO combination gel, 420 treated by adapalene alone, 415 treated by 

BPO alone and 418 treated by vehicle) found that combination topical therapy included 

adapalene-BPO is highly effective than using each of adapalene or benzoyl peroxide alone in 

management of acne vulgaris. On other hand, previous open-labeled prospective Turkish 

study by Korkut and Piskin revealed that adapalene or benzoyl peroxide monotherapy are 

effective and tolerated agents in management of acne vulgaris without superiority of 

combination of both of them on their efficacy alone (26).  In our study, the means of 

inflammatory lesions, non-inflammatory lesions, total lesions numbers and IGA acne scores 

for patients treated with adapalene and benzoyl peroxide were significantly reduced after 8 

weeks treatment duration (p<0.001). These findings are in agreement with results of Gold et 

al 27 randomized double blind controlled study in USA and Yang et al (28) meta-analysis 

study in China which all revealed the effectiveness each of adapalene and benzoyl peroxide 

alone in reducing the inflammatory, non-inflammatory and total lesions with effect on 

reducing the IGA acne score. Our study showed a significant higher decline in number of 

non-inflammatory and total lesions among acne patients treated with adapalene as compared 

to benzoyl peroxide (p<0.001, p=0.006, respectively). These findings are similar to results of 

Babaeinejad and Fouladi single-center, randomized, double-blind, clinical trial on 60 patients 

with mild acne vulgaris (30 patients treated by adapalene and 30 patients treated by benzoyl 

peroxide) which showed that although the adapalene or benzoyl peroxide could reduce the 

number of inflammatory, non-inflammatory and total lesions alone, but the effect of 

adaplalene in reducing the non-inflammatory and total lesions was more than benzoyl 

peroxide (29). Inconsistent to our findings, Nascimento et al. (30) in their single-blind 

comparative study on 178 patients with acne vulgaris , 89 patients treated by adapalene and 

89 patients treated by benzoyl peroxide) for 11 weeks reported higher efficacy of benzoyl 

peroxide-4% in reduction of inflammatory and non-inflammatory lesions at 2-5 weeks of 

treatment than adapalene. This finding was also reported by Dubey and Amane study in India 

imp1 and explained this quick action of benzoyl peroxide to its potential cutaneous 

bactericidal effects that make it faster than adapalene (23). This inconsistency might be due 
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to differences in benzoyl peroxide concentration and duration of treatment (23).  

In present study, skin oiliness decrease after 4 or 8 weeks treatment with Adapalene was 

significantly higher than oiliness decrease for patients treated with Bezoyl peroxide after 4 or 

8 weeks (p<0.001, p=0.002, respectively). Consistently, Endly and Miller study in USA 31 

reported that retinoid topical treatments specifically adapalene is effective in reducing skin 

oiliness of acne vulgaris patients. In general, the adverse effects of both topical treatments 

are minor, however, our study showed mild to moderate itching or burning was significantly 

related to patients treated by Benzoyl peroxide (p<0.001). This finding coincides with results 

of Eichenfield et al. (32) study. Our study found that moderate dryness and peeling was 

significantly more among acne patients treated by Adapalene (p<0.001). This finding is 

similar to results of Percy study in India (33). The patients' satisfaction for both 

monotherapies was not significantly different, although the dissatisfaction was present 

among 8% of patients treated by Adapalene and dissatisfaction was present in 20% of 

patients treated by Benzoyl peroxide. This finding is parallel to results of Cook-Bolden study 

in USA (34) which reported higher satisfaction of patients with acne vulgaris to adapalene 

treatment. However, the satisfaction of patients is related to their adherence to treatment (34).  
 

5. CONCLUSIONS 

Topical adapalene therapy is more efficacious and tolerable than benzoyl peroxide in 

management of mild to moderate acne vulgaris. The adapalene treatment has higher efficacy 

in lowering number of non-inflammatory and total lesions, IGA acne score and skin oiliness 

than benzoyl peroxide. The adapalene application is related to moderate dryness and 

peeling, while benzoyl peroxide is related to itching or burning. This study recommended 

the Dermatologists to apply topical adapalene monotherapy in treatment of mild to moderate 

acne vulgaris. 
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ethical issues and data collection were in accordance with the World Medical Association Declaration 

of Helsinki 2013 for ethical principles for medical research involving human subjects. Data and 

privacy of patients were kept confidentially. 

Conflict of interest: Authors declared none 

Funding: None, self-funded by the authors 



Ali H. and Rasheed S, JMSP , 2021;7 ( 4):147-160 

 

158 
 

References 

1. Yan HM, Zhao HJ, Guo DY, Zhu PQ, Zhang CL, Jiang W. Gut microbiota alterations in moderate to 

severe acne vulgaris patients. J Dermatol 2018; 45(10):1166-1171.  

2. Juhl CR, Bergholdt HKM, Miller IM, Jemec GBE, Kanters JK, Ellervik C. Dairy Intake and Acne 

Vulgaris: A Systematic Review and Meta-Analysis of 78,529 Children, Adolescents, and Young 

Adults. Nutrients 2018; 10(8):1049.  

3. George RM, Sridharan R. Factors Aggravating or Precipitating Acne in Indian Adults: A Hospital-

Based Study of 110 Cases. Indian J Dermatol 2018; 63(4):328-331. 

4. Alexeyev OA, Dekio I, Layton AM, Li H, Hughes H, Morris T, Zouboulis CC, Patrick S. Why we 

continue to use the name Propionibacterium acnes. Br J Dermatol 2018; 179(5):1227. 

5. Motosko CC, Zakhem GA, Pomeranz MK, Hazen A. Acne: a side-effect of masculinizing hormonal 

therapy in transgender patients. Br J Dermatol 2019; 180(1):26-30.  

6. Özçelik S, Kulaç İ, Yazıcı M, Öcal E. Distribution of childhood skin diseases according to age and 

gender, a single institution experience. Turk Pediatri Ars 2018; 53(2):105-112. 

7. Alsulaimani H, Kokandi A, Khawandanh S, Hamad R. Severity of Acne Vulgaris: Comparison of 

Two Assessment Methods. Clin Cosmet Investig Dermatol 2020; 13:711-716. 

8. Sevimli Dikicier B. Topical treatment of acne vulgaris: efficiency, side effects, and adherence rate. J 

Int Med Res 2019; 47(7):2987-2992.  

9. Fox L, Csongradi C, Aucamp M, du Plessis J, Gerber M. Treatment Modalities for Acne. Molecules 

2016; 21(8):1063. 

10. Nast A, Dreno B, Bettoli V. European evidence-based (S3) guidelines for the treatment of acne. J 

Eur Acad Dermatol Venereol 2012; 26(Suppl 1): 1–29. 

11. Kircik LH. The role of benzoyl peroxide in the new treatment paradigm for acne. J Drugs Dermatol 

2013; 12(6):s73-76.  

12. Zaenglein AL. Acne Vulgaris. N Engl J Med 2018; 379(14):1343-1352. 

13. Foti C, Romita P, Borghi A, Angelini G, Bonamonte D, Corazza M. Contact dermatitis to topical 

acne drugs: a review of the literature. Dermatol Ther 2015; 28(5):323-329. 

14. Stein Gold LF, Alexis AF, Harper JC, Tan JKL. Advances in Acne and Rosacea Therapy. Semin 

Cutan Med Surg 2018; 37(3S):S63-S66.  

15. Tan J, Bissonnette R, Gratton D, Kerrouche N, Canosa JM. The safety and efficacy of four 

different fixed combination regimens of adapalene 0.1%/benzoyl peroxide 2.5% gel for the 

treatment of acne vulgaris: results from a randomised controlled study. Eur J Dermatol 2018; 

28(4):502-508.  



Ali H. and Rasheed S, JMSP , 2021;7 ( 4):147-160 

 

159 
 

16. Bagatin E, Gonçalves HS, Sato M, Almeida LMC, Miot HA. Comparable efficacy of adapalene 

0.3% gel and tretinoin 0.05% cream as treatment for cutaneous photoaging. Eur J Dermatol 2018; 

28(3):343-350. 

17. Rusu A, Tanase C, Pascu GA, Todoran N. Recent Advances Regarding the Therapeutic Potential of 

Adapalene. Pharmaceuticals (Basel) 2020; 13(9):217. Williams AL, Pace ND, DeSesso JM. 

Teratogen update: Topical use and third-generation retinoids. Birth Defects Res 2020; 

112(15):1105-1114. 

18. Stein Gold L, Baldwin HE, Lin T. Management of Severe Acne Vulgaris With Topical Therapy. J 

Drugs Dermatol 2017; 16(11):1134-1138. 

19.  Naif AAH, Alkhafaji ATT, Hassan BA. Acne vulgaris in Iraq; new predisposing factors. Thi-Qar 

Medical Journal (TQMJ): 2015; 10 (2): 1-11. 

20. Ismail KH, Mohammed-Ali KB. Quality of life in patients with acne in Erbil city. Health Qual Life 

Outcomes 2012; 10:60.  

21. Sulaiman A, Almousuly I. Different Aspects of Acne in Patients Attending the Department of 

Dermatology and Venereology at Rizgary Teaching Hospital in Erbil. Zanco Journal of Medical 

Sciences (Zanco J Med Sci) 2018; 14(3): 21 - 24. Available from from 

https://zjms.hmu.edu.krd/index.php/zjms/article/view/466 

22. Dikicier BS. Topical treatment of acne vulgaris: efficiency, side effects, and adherence rate.  

Journal of International Medical Research 2019; 47(7): 2987–2992. 

23. Dubey A, Amane H. Comparative clinical study of efficacy and safety of adapalene 0.1% gel versus 

benzoyl peroxide 2.5% gel for the treatment of acne vulgaris. Int J Basic Clin Pharmacol 2019; 

8:2317-2321. 

24. Wali T, Almosuly I. Comparative study between topical clindamycin solution (1%) versus 

combination of clindamycin (1%)/adapalene (0.1%) gel in the treatment of mild to moderate acne 

vulgaris. Zanco Journal of Medical Sciences (Zanco J Med Sci) 2018; 18(3): 799-804. 

Availablefrom: https://doi.org/10.15218/zjms.2014.0036 

25. Gold LS, Tan J, Cruz-Santana A, Papp K, Poulin Y, Schlessinger J, et al. A North American study 

of adapalene-benzoyl peroxide combination gel in the treatment of acne. Cutis 2009; 84(2):110-

116. 

26. Korkut C, Piskin S. Benzoyl peroxide, adapalene and their combination in the treatment of acne 

vulgaris. J Dermatol 2005; 32:169-173. 

27. Gold LS, Weiss J, Rueda MJ, Liu H, Tanghetti E. Moderate and Severe Inflammatory Acne 

Vulgaris Effectively Treated with Single-Agent Therapy by a New Fixed-Dose Combination 

Adapalene 0.3 %/Benzoyl Peroxide 2.5 % Gel: A Randomized, Double-Blind, Parallel-Group, 



Ali H. and Rasheed S, JMSP , 2021;7 ( 4):147-160 

 

160 
 

Controlled Study. American journal of clinical dermatology 2016; 17 (3): 293-303.  

28. Yang Z, Zhang Y, Lazic Mosler E, Hu J, Li H, Zhang Y. Topical benzoyl peroxide for acne. 

Cochrane Database Syst Rev 2020; 3(3):CD011154.  

29. Babaeinejad SH, Fouladi RF. The efficacy, safety and tolerability of adapalene versus benzoyl 

peroxide in the treatment of mild acne vulgaris; a randomized trial.  J Drugs Dermatol 2013; 

12(9):1033-1038. 

30. do Nascimento LV, Guedes AC, Magalhaes GM, de Faria FA, Guerra RM, de C Almeida F. Single-

blind and comparative clinical study of the efficacy and safety of benzoyl peroxide 4% gel (BD) 

and adapalene 0.1% gel (QID) in the treatment of acne vulgaris for 11 weeks. J Dermatol Treat 

2003; 14:166-71. 

31. Endly DC, Miller RA. Oily Skin: A review of Treatment Options. J Clin Aesthet Dermatol 2017; 

10(8):49-55. 

32. Eichenfield LF, Thiboutot D, Shalita A. A Three-Step Acne System Containing Solubilized Benzoyl 

Peroxide versus Benzoyl Peroxide/Clindamycin in Pediatric Patients with Acne. J Clin Aesthet 

Dermatol 2009; 2(11):21-26. 

33. Percy S H. Safety and efficacy of adapalene gel 0.1% in acne vulgaris: Results of a post-marketing 

surveillance study . Indian J Dermatol Venereol Leprol 2003; 69:277-280 

34. Cook-Bolden F. Subject preferences for acne treatments containing adapalene gel 0.1%: results of 

the MORE trial. Cutis 2006; 78(1 Suppl):26-33. 

  

 


