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 Original Article 

Effectiveness and safety of minocycline 4% cream vs. 

clindamycin 1% cream in the treatment of mild to 

moderate acne vulgaris: A non-randomized clinical trial  

 
Introduction 
 

Acne vulgaris, a recurrent inflammatory disorder of 
 

pilosebaceous units which predominantly affects 

adolescents and young adults and can persist longer 

in adulthood. Common presenting features are 

comedones, papules, pustules, nodular lesions and 

scarring.
1
 This condition can significantly impact the 

mental health and psychosocial development of 

affected individuals.  

The disease shares multiple pathogenic phenomena 
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Abstract 
 

Background Acne vulgaris is a polyetiological disease, associated with significant physical and 

psychosocial morbidity. Despite the proven efficacy, long-term use of oral minocycline is limited by its 

potential systemic side effects. Recent developments reveal topical minocycline 4% formulations have 

been found to be effective in mild to moderate acne vulgaris with minimum side effects. 
 

Objective  To compare the effectiveness and safety of minocycline 4% cream with clindamycin 1% cream 

in the treatment of mild to moderate acne vulgaris. 
 

Methods In this non-randomized, prospective case-control clinical trial conducted at the Dermatology 

OPD, Ghurki Trust Teaching Hospital, Lahore, a total of 62 patients aged 12-45 years with mild to 

moderate acne were enrolled and divided into two groups. Group A (n=31) was treated with clindamycin 

1% cream and group B (n=31) with minocycline 4% cream for 12 weeks. The effectiveness was 

determined using the Global Acne Assessment Score (GAAS) and the Investigator’s Global Assessment 

(IGA) at baseline and week 12. Safety was determined by monitoring any local side effect. Relapses were 

assessed after 24 weeks. 
 

Results Both topical treatments were effective in terms of improvement GAAS/IGA scores (P<.001). 

However, a total lesion count (TLC) reduction of almost 88.5% has achieve for minocycline and 65.8% for 

clindamycin (P=.015). Therapeutic effects of minocycline were seen earlier. In group A, 6.5% of patients 

had erythema and 6.5% had burning whereas in group B, only 3.2% had burning. Both drug groups were 

generally well tolerated. 
 

Conclusion Minocycline 4% cream may be an effective and alternative for the treatment of mild to 

moderate acne vulgaris. 
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including sebaceous gland hyperactivity, 

hyperkeratinisation of gland ducts and overgrowth of 

Cutibacterium acnes leading to the activation of 

inflammatory cascade.
2,3

 The aim of long term 

management is a balance between the clinical 

effectiveness, safety profile of drug and adherence 

towards treatment protocol.
4,5

 Topical therapy 

remains the mainstay in the treatment of acne. 

Among commonly used topical agents are retinoids, 

benzoyl peroxide, and antibiotics like 

clindamycin.
68

 In severe cases, systemic therapy 

with antibiotics mostly doxycycline and 

minocycline, isotretinoin and antiandrogens is 

warranted.
8,9

 Minocycline is one of the most 

commonly used therapy, it has its own side effects 

including hepatotoxicity, rare immune-mediated 

reactions, vestibular disturbance and raising 

concerns of antimicrobial resistance.
10

 Amongst 

topical antibiotics clindamycin has been frequently 

used in the treatment of mild to moderate acne; 

nonetheless, reduced efficacy of clindamycin has 

been reported due to increasing bacterial resistance. 

Recently topical minocycline has been approved by 

the FDA as a topical treatment in acne vulgaris 

while minimizing its systemic toxicity.
10,11

 Various 

formulations including foams, gels, and creams of 

minocycline have been found to be effective.
8,10,11

 

Both topical minocycline and clindamycin have 

bacteriostatic and anti-inflammatory properties 

against Cutibacterium acnes.
12,13

 Topical delivery 

allows targeted drug absorption.
14

 This targeted 

therapy works efficiently in controlling 

inflammation and bacterial growth.
15,16

 Nevertheless 

direct comparative data regarding effectiveness and 

safety of on topical minocycline and topical 

clindamycin is scanty especially in local 

population.
17-22

 The current study was pursued to 

compare the effectiveness and safety profile of 

topical minocycline 4% cream and topical 

clindamycin 1% cream among patients with acne 

vulgaris.
23

 

Methods 

This study was designed as a prospective non-

randomized, case–control clinical trial conducted in 

a resource limited setting, carried out over a one-

year period in the Outpatient Department of 

Dermatology, Gurki Trust Teaching Hospital,  

Lahore. Ethical approval of the study was taken 

from the institutional review board (Ref. No. 

2025/02/R-03 dated 01.02.2025). 

The sample size of 62 patients (31 in each group A 

and B) was determined using a confidence interval 

of 90% and power 85%. After informed consent, 62 

patients (12-45years) suffering from mild to 

moderate acne vulgaris were enrolled by using non-

probability consecutive sampling technique. 

Treatment allocation was based on the clinical 

judgement and patient’s preference. Inclusion 

criteria of the study comprised clinically labelled 

cases 18-45 years of age falling in mild to moderate 

category of acne vulgaris on face based on Global 

Acne Assessment Score (GAAS).
1
 Exclusion 

criteria-heightened sensitivity to any of the drug i.e. 

clindamycin or minocycline, use of any treatment in 

preceding weeks (4 weeks for systemic and 2 weeks 

for topical), pregnancy or lactation, and/or presence 

of nodulocystic acne. The initial assessment 

included history, clinical examination, and standard 

investigations, such as complete blood count (CBC), 

liver function tests (LFTs), and renal function tests 

(RFTs). The severity of acne was assessed at 

baseline and subsequent visits by counting both 

inflammatory and non-inflammatory lesions 

manually and using GAAS and Investigators Global 

Assessment (IGA) score. A photographic evaluation 

of the lesion was carried out. GAAS scores were 0 

(no acne), 1 (minimal acne), 2 (mild acne), 3 

(moderate acne) and 4 (severe acne), while IGA 

scores were 0= clear, 1= almost clear, 2= mild acne, 

3= moderate acne, and 4= severe acne.
6
 

Standardized clinical photographs were obtained at 

each visit.
1
 

Of 62 patients, 31 patients allocated to group A 

(Clindamycin group) and 31 to group B 

(minocycline group). Group A was treated with 

topical clindamycin 1% cream, while Group B with 

topical minocycline 4% cream. Patients were 

advised to apply the prescribed cream after washing 
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face twice daily for total duration of 12 weeks. The 

effectiveness of the treatment was evaluated at 2, 4, 

6, 8, and 12 weeks. Each participant was called for a 

follow up at 24 weeks to document relapses if any. 

The primary outcomes were defined as the treatment 

success if GAAS and/ or IGA scores were 0 or 1. 

Adverse events like itching, burning, erythema, 

edema, scaling, dryness etc. were recorded 

throughout the study duration.  

Data were collected through patient’s proforma and 

images taken with mobile camera of 108 MP; 

subsets were analysed through IBM SPSS 27. 

Qualitative variables including gender, response to 

treatment, and side effects were calculated as 

frequencies and percentages. For quantitative factors 

(age, length of illness, GAAS Score for 

inflammatory, noninflammatory, and total lesions), 

mean and standard deviation were computed. Age, 

gender, and length of illness were utilized to stratify 

the data, and the IGA score at baseline and the major 

end point was determined using a post-stratification 

paired t-test. The effectiveness was assessed using 

the chi square test and a P-value. The change in the 

number of lesions from baseline to different time 

points were compared within each arm and between 

two arms using Mann–Whitney U test. Wilcoxon 

signed-rank test was used to compare the median 

between the two groups. P-value ≤.05 was defined 

as statistically significant. Normality of continuous 

variable was assessed using the Shapiro Wilk test. 

As most variables were not normally distributed 

(P<.05), data are presented as median (IQR) and 

non-parametric tests were used for analysis. 

Result  

Table 1 shows the preclinical parameters in the two 

treatment groups. Both groups were comparable in 

terms of demographic characteristics. Female gender 

was predominant in both groups, with most of 

patients falling under the age of 30. Median for 

duration of disease was comparable between both 

study groups with group A highlighting a long 

duration of 9 months as compared to group B 

showing 6 months duration. 

Clinical improvement is shown in Figures 1-4 and 

Table 2. As evident in Figure 2, a significant  
 

Table 1 Demographic profile and disease duration among 

study participants (n=62). 

 Group A (n=31)  Group B (n=31) 

Outcome (Clindamycin)  (minocycline) 

 Frequency (%) Frequency (%) 

Gender   

 Male  6 (19.4%) 5 (16.1%) 

 Female  25 (80.6%) 26 (83.9%) 

Age (years)  22 (20-25%) 24 (20-27%) 

Age Group    

 <30 years  28 (90.3%) 29 (93.5%) 

 ≥30 years  3 (9.7%) 2 (6.5%) 

Disease duration 

(months)  
9 (6-13) 6 (5-10) 

Duration group    

 3-6 months  9 (29%) 18 (58.1%) 

 7-12 months  14 (45.2%) 13 (41.9%) 

 >12 months  8 (25.8%) 0 (0) 

Marital Status    

 Married  7 (22.6%) 10 (32.3%) 

 Un-Married  24 (77.4%) 21 (67.7%) 
Median (1st quartile-3rd Quartile) 

  

 

Figure 1 Total lesion 

count over the time in 

two treatment groups. 
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Figure 2 Global Acne Assessment Score (GAAS) overtime Figure 3 Investigators global assessment score (IGA 

Score) over time 

 

Table 2 Comparison of clinical scores   

  Median (Q1-Q3) 
P-value↕ Comparison with Week 0 

p-value⌠ 

  Group A Group B Group A Group B 

Global Acne Assessment Score (GAAS)   

Week 0  3 (2-3) 3 (3-3) .101       

Week 2  2 (2-3) 2 (2-3) .890 Week 2 versus Week 0  <.001* <.001* 

Week 4  2 (2-2) 2 (2-2) .154 Week 4 versus Week 0  <.001* <.001* 

Week 6  2 (2-2) 2 (2-2) .078 Week 6 versus Week 0  <.001* <.001* 

Week 8  2 (2-2) 2 (1-2) .158 Week 8 versus Week 0  <.001* <.001* 

Week 12  1 (1-1) 1 (1-1) .628 Week 12 versus Week 0  <.001* <.001* 

P-value↔  <.001* <.001* -     

Investigators Global Assessment Score (IGA Score)   

Week 0  3 (3-3) 3 (3-3) .759     

Week 2  3 (2-3) 2 (2-3) .801 Week 2 versus Week 0  <.001 <.001* 

Week 4  2 (2-2) 2 (2-2) .557 Week 4 versus Week 0  <.001 <.001* 

Week 6  2 (2-2) 2 (2-2) 1.000 Week 6 versus Week 0  <.001 <.001* 

Week 8  2 (1-2) 2 (1-2) .801 Week 8 versus Week 0  <.001 <.001* 

Week 12  1 (1-1) 1 (1-1) .672 Week 12 versus Week 0  <.001 <.001* 

P-value↔  <.001* <.001* -     

↕Mann Whitney U test was applied.  ↔Friedman test was applied.  ⌠Wilcoxon signed rank test was applied.  

 P-value≤.05 considered as significant.  *Significant at .05 levels. 

 

reduction in the mean number of papules, pustules 

and comedones was seen in each treatment group A 

and B (P<.05); however, inflammatory lesions 

(papules and pustules) showed an earlier 

improvement than non-inflammatory (comedones) in 

both groups. 

Table 2 and Figures 2-3 show the median GAAS 

and IGA score and baseline and at follow-up visits. 

The median score in individual groups reduced from 

3 at baseline to 1 at week 12 (P<.001). Nonetheless, 

the difference between group A and B was 

insignificant, i.e. both treatment groups were equally 

effective. A 33% improvement was evident by the 

week of treatment in both groups: however, the 

further 67% improvement in subsequent 8 weeks.  

Regarding the safety of two treatments, no side 

effects were seen in both groups i.e. both treatments 

were safe. 

Discussion 

Our study demonstrated comparable clinical benefits 

of minocycline cream with clindamycin cream. The 

cream formulation was used to provide uniform drug 

delivery and minimize the systemic absorption. 

Total lesion counts showed improvements in the 

minocycline group by week 12 as good as 

clindamycin. Minimal adverse effects;  
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Figure 4 Comparison of both drug groups pre and post treatment 

 

3.2% of the patients had burning only, suggesting its 

good tolerability. Presenting topical minocycline as 

an effective alternative for topical therapies in acne 

that fall in the category of mild to moderate. 

Our study results coincide with the previous trials on 

topical formulation of minocycline in acne vulgaris. 

Phase II and III clinical trials that tested minocycline 

formulation in foam (FMX101 4%) on patients with 

acne vulgaris in comparison with vehicle controls 

showed a promising decrease of inflammatory lesion 

counts at week 12, with an impacting effect on 

Investigator’s Global Assessment. However, 

differences in formulations of both minocycline and 

clindamycin 4%-1% may influence drug penetration 

affecting the treatment outcomes. In addition, the 

variation between cream and foam can further 

impact the drug delivery.
8,10

 Importantly, review 

studies concluded that use of minocycline can be 

prolonged without significant systemic toxicity.
6
 A 

recent phase III trial conducted in China, showed 

consistent results with our study.
12

 

Considering all these trials and our study results the 

findings substantiate the concept that topical 

minocycline is an effective and safe treatment in 

acne vulgaris.
15

 

Increasing resistance of Cutibacterium acnes 

towards antimicrobial therapies worldwide 

emphasizes the need of alternative treatment 

regimes. The dual mechanism of action of 

minocycline with both anti-bacterial and anti-

inflammatory properties, makes it an overall 

superior regimen. There is evidence of its utilization 

in other inflammatory dermatoses further supporting 

its therapeutic superiority. A phase IIb clinical trial 

evaluated topical minocycline gel in papulopustular 

rosacea with positive results and overall high global 

assessment response rate in the active treatment 

group. All these findings suggest minocycline has a 

broader spectrum of action in dermatological 

diseases, but the observed results cannot be 

attributed solely to the pharmacological properties of 

the drug due to the difference in formulations and 

vehicle.
17

 

Safety profile of minocycline is relatively good and 

consistent with the previous study.
13

 Systemic side 

effects of oral minocycline include drug-induced 

lupus, hypersensitivity reactions, and intracranial 

hypertension. Topical therapy negates all these 

systemic side effects and delivers localized drug to 

the targeted area respectively.
13,15

 This targeted 

therapeutic role of minocycline makes it an 

attractive safe option for prolonged use.
10,11

 

There were certain limitations in our study that 

should be acknowledged, the non-randomization, as 

the allocation was done on clinical feasibility and 

preference of patients which may have led to 

selection bias and small sample sizes due to strict 

inclusion criteria and limited duration of study 

within a single centre restricted our study findings. 
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The short duration of study constrains us from 

finding out the long-term effectiveness and delayed 

side effects of the drug. There is further need of 

randomized, multicentric studies with long duration 

of follow-up to compare topical minocycline with 

first line therapies for a definite conclusion of its 

therapeutic superiority.
13

 

Conclusion 

Our study infers that topical minocycline 4% cream 

is as effective and safe as clindamycin 1% cream in 

mild to moderate acne vulgaris. Nevertheless, large 

scale studies of prolonged durations are needed for 

more sustained results and assessment of relapse. 
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