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ABSTRACT 

Objective: To compare oral azithromycin with doxycycline in treatment of moderate acne vulgaris. 
Study Design: Randomized control trial. 
Place and Duration of Study: Department of Dermatology, Pak Emirates Military Hospital (PEMH), Rawalpindi, 
Aug 2017 to Jan 2018. 
Methodology: A total of 92 patients with moderate Acne were selected from Dermatology outpatient department 
(OPD) PEMH, after written informed consent. Patients were arbitrarily allocated by lottery method to one of the 
two treatment groups: group A/B. Group A was given Azithromycin 500 mg daily for four consecutive days each 
month for 03 months & group B was given Doxycycline 100 mg daily for 03 months. Patients were reviewed 
monthly for 03 months & acne severity index (ASI) was recorded at baseline, at 01 month and 03 months. Primary 
outcome measured was more than 50% decrease from baseline in acne severity index within 03 months of 
treatment, using global acne grading system (GAGS). 
Results: Total 92 patients equally divided in Azithromycin (A) and Doxycycline (B) groups were enrolled. Mean 
age of group A & B were 21.80 ± 4.64 and 21.61 ± 4.48 years respectively. In group A mean pre-treatment acne 
severity index was 24.83 + 3.15 & mean post-treatment ASI was 10.15 ± 1.7. In group B mean pre-treatment acne 
severity index was 25.30 ± 2.96 & mean post-treatment acne severity index was 9.86 ± 1.58. 
Conclusion: Azithromycin was found comparable to Doxycycline in terms of mean change in acne severity index, 
in treatment of moderate acne vulgaris. 
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INTRODUCTION 

Acne vulgaris is one of thecommon cuta-
neous disorder affecting adolescents andyoung 
adults1. It is estimated to affect 9.4% of global 
population, making it the eighth most prevalent 
disease worldwide1. Cumulative incidence of 
acne is 91% in males and 79% infemales during 
adolescence, that drops to 3% inmales and 12%  
in females during adulthood2. These patients can 
have significant scarring and pigmentation on 
face leading to psychological morbidity in the 
form of anxiety, depression disorders or suicidal 
ideas which can impact the employment and 
social lives of affected individuals1. Acne presents 
early in females than in males and affects appro-

ximately 85% of the adolescent population3. Al-
though Acne is mostly considered as a teenager’s 
disease but can also occur in early ages3. 

The development of Acne is a multifactorial 
process involving both endogenous and exoge-
nous factors including genetic, hormonal, dietary 
and environmental4. It involves a complex inter-
play of these factors, stimulating innate and cell-
ular immune responses. The exact pathology is 
incompletely understood but the main underly-
ing mechanisms are hyper-proliferation of kera-
tinocytes, increased production of sebum, inflam-
mation and altered colonization with Propioni-
bacterium acnes5. 

Acne is characterized by non-inflammatory, 
open and close comedones and inflammatory 
papules, pustules, nodules and pseudocysts, (in 
extreme cases) canalizing and deep, inflamed, 
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sometimes purulent sacs6. The papulopustular 
lesions of Acne resolve as the age advances and  
can lead to stigmatizing disfigurement of face1. 
More commonly affected sites are face (99%), 
back (60%) and chest (15%)6. 

Severity of Acne is graded by various scor-
ing systems like Global Acne Grading System 
(GAGS), lesion counting, subjective self-assess-
ment, multimodal digital imaging7. However, 
measuring Acne objectively has inherent difficul-
ties and there is no consensus on any single 
method to be used. GAGS/ Acne Severity Index 
(ASI) is one of the methods commonly suitable to 
practice clinically in which Acne is graded accor-
ding to ASI.7 Mild Acne have ASI <19, Moderate 
19-30 and Severe >30 ASI7. 

Treatment of Acne is challenging and 
paucity exists in literature regarding its optimal 
treatment8. Oral Doxycycline is a commonly used 
antibiotic in moderate to severe Acne Vulgaris. It 
has antibacterial and anti-inflammatory activity8. 
It reversibly binds to the 30S subunit of riboso-
mes and prevents the attachment of aminoacyl 
tRNA with the bacterial ribosome resulting in 
termination of the translation process and thus 
inhibits protein synthesis by bacteria8. However, 
it cannot be used in all patients due to its various 
side effects including gastrointestinal irritation, 
photo sensitivity, dental discoloration, skin hyp-
erpigmentation, fixed drug eruption and vaginal 
candidiasis9. Rare adverse effect is benign intra-
cranial hypertension especially when combined 
with systemic retinoids9. Daily doxycycline/other 
tetracyclines makes the basis for these side effects 
hence a regimen which is more cost effective and 
with less side effects is required. 

Oral Azithromycin is a nitrogen-containing 
macrolide which has anti-inflammatory and anti-
bacterial effect by inhibiting protein synthesis via 
reversible binding to the 50S ribosomal subunit 
within the bacterial cell10. Due to high lipid solu-
bility and ion trapping, the tissues concentration 
of Azithromycin can be >50 times higher as 
compared to plasma. This extensive distribution 
allows pulse-dose regimen recommendation for 

amplified compliance9. Itsmain side effects are 
allergic reactions, gastrointestinal upset, transient 
deafness, hepatotoxicity and toxic pustuloderma9. 

The objective of this study was to compare 
these two drugs in the treatment of moderate 
AcneVulgaris in tertiary care setting as there is a 
need for a more compliant regiment that should 
also be cost effective and less side effects. 

METHODOLOGY 

This study was carried out at dermatology 
department of Pak Emirates Military Hospital 
(PEMH) Rawalpindi, from August 2017 to Jan-
uary 2018 after approval from ethics committee of 
the institute. The sample size was calculated on 
WHO calculator by using results of the reference 
study. A total of 92 patients were enrolled after 
written informed consent by non-probability 
consecutive sampling technique and data was 
analyzed. 

Individuals of age between 14-30 year, of 
both genders, having moderate Acne (ASI 19-30) 
were included in the study. Detailed history was 
taken and complete physical examination was 
performed to rule out associated diseases. Base-
line investigations included CBC, LFTs, UPT, 
Hep B & C serology was done to rule out any 
underlying diseases. Patients having mild or 
severe Acne, history of hypersensitivity to any   
of the drugs being used in the study, history of 
PCOs, pregnancy/lactation, use of hormonal con-
traceptives, those on any other concomitant treat-
ment or who have had their Acne treated in the 
preceding six weeks and patients with unreliable 
follow up were excluded of this study. 

Patients were arbitrarily allocatedto one of 
the two treatment groups: group A (Azithromy-
cin, n=46) and group B (Doxycycline, n=46) by 
lottery method. Group A was given 500 mg oral 
Azithromycin daily for four consecutive days 
once a month for 03 months whereas group B 
was given 100 mg oral Doxycyclineonce daily for 
03 months11. All patients were reviewed monthly 
for 03 months and ASI was recorded at baseline, 
at one month and three months. The efficacy 
measured was in terms of decrease (>50% dec-
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rease from baseline) in ASI within 3 months of 
treatment, using GAGS. A specially designed 
proforma was used to record all data. 

SPSS version 21 was used to analyze data. 
The quantitative variables like age (in years) and 
severity score were calculated as means and 
standard deviations. The qualitative variables like 
gender and efficacy of treatment (yes/no) were 
calculated as frequency and percentages. Con-
founders were controlled by stratification of data 
with regard to age and gender. Post stratification 
Pearson chi square was applied to compare the 
efficacy between two groups. The p-value ≤0.05 
was considered significant. 

RESULTS 

A total of 92 patients, fulfilling the inclusion 
criteria were recruited. Primary outcome measure 
was proportion of participants whose ASI decrea-
sed more than 50% from baseline after 3 months 

following start of treatment. 

Out of 92 patients, 46 were in each group. 
Overall mean pre-treatment ASI was 25.07 ± 3.052 
and mean post-treatment ASI was 11.01 ± 2.527 
with p<0.05 using chi square test showing signi-
ficant difference in terms of improvement of ASI 
in both treatment groups. 

In group A, patients mean age was 21.80 ± 
4.64 years. Male and females were 25 (54.3%) and 
21 (45.7%) respectively. Mean pre-treatment ASI 
was 24.83 ± 3.15 and mean post-treatment ASI 
was 10.15 + 1.7 (p=0.625). 

In group B, patients mean age was 21.61 ± 
4.48 years. Male and females were 30 (65.2%) and 
16 (34.8%) respectively.  

Efficacy in terms of decrease in ASI (>50% 
from baseline) at 3 months following therapy  
was seen in 34 patients (73.90%) of group-A and 
36 patients (78.26%) of group-B (p-value 0.625) 
using chi square test (table-I). 

Stratification was done to control confoun-
ding factors like gender, age, duration and ASI. 
Gender stratification in terms of efficacy among 
study groups showed p-value of 0.947 and 0.666 
for male and female genders respectively. Age 
group stratification in terms of efficacy among 
study groups is shown in table-II. There was no 
significant difference between Azithromycin and 
Doxycycline groups in terms of efficacy. 

DISCUSSION 

Acne vulgaris is a multifactorial disease4. 
Facial scars and psychological distress are to be 
prevented by effective treatment12. Anti-inflam-
matory and antibacterial drugs are mainstays of 
treatment in moderate to severe disease8. Its well-
known effective oral antibiotics are Oxytetracyc-
line, Doxycycline, Minocycline, Macrolides and 
Trimethoprim9.  Out of which, tetracyclines are 
mainly used. Patients with decreased response to 
the current treatment may be due to emerging 
Propionibacterium resistance to antibiotic13. Azi-
thromycin is highly effective against Propionibac-
terium acnes12. Tetracyclines are known for their 
photosensitivity, gastro-intestinal and vestibular 
side effects9. 

Table-I: Comparison of efficacy at 3 months. 

Efficacy 
Group-A 

(n=46), n (%) 
Group-B 

(n=46) , n (%) 
p-value 
(n=92) 

Yes 34 (73.9) 36 (78.26) 
0.625 

No 12 (26.1) 10 (21.74) 

 

Table-II: Age group stratification. 

Age Groups 
Efficacy, n (%) 

p-value 
Yes No 

14–19 years 
Group A (Azithromycin) 10 (58.82%) 7 (41.17%) 

0.724 
Group B (Doxycycline) 11 (64.7%) 6 (35.3%) 

20-24 years 
Group A (Azithromycin) 18 (90%) 2 (10%) 

0.544 
Group B (Doxycycline) 15 (83.33%) 3 (16.66%) 

25-30 years 
Group A (Azithromycin) 6 (66.66%) 3 (33.33%) 

0.178 
Group B (Doxycycline) 10 (90.9%) 1 (9.09%) 
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Gruber et al14 compared Azithromycin and 
Minocycline in 72 patients. In that study, 500mg 
oral Azithromycin daily was used for 4 days in 
each cycle of 10 days. Minocycline was found to 
be as effective as Azithromycin. Among the pati-
ents treated with azithromycin, 75.8% showed 
good, moderate or slight improvement, while 
70.5% of the patients treated with minocycline 
showed such improvement. These results of Azi-
thromycin were comparable with our study. The 
difference from our study was small sample size 
(72 patients), short duration of study (6 weeks) 
and different dosage regimen of Azithromycin. 

Prasad et al12 compared 100 mg oral Doxy-
cycline daily with 500 mg oral Azithromycin 
daily for four days per month. After 12 weeks 
percentage reduction in severity grade in the 
treatment groups A & B was 75.5 ± 12.2 and 77.6 
± 14.1 respectively. In their study, Azithromycin 
was as effective as Doxycycline which was simi-
lar to our study. The difference between the refer-
red study and our study was their concomitant 
application of 0.05% tretinoin cream in both 
groups, small sample size (total 60 patients), and 
inclusion of moderate to severe Acne Vulgaris 
patients. 

Singhi et al15 compared 100 mg oral Doxycy-
cline daily with 500 mg oral Azithromycin daily 
for three consecutive days in a 10 days cycle. The-
re was 63.74% improvement in the Doxycycline 
group in comparison to 77.26% in the Azithro-
mycin group and this difference was statistically 
significant. They concluded that Doxycycline was 
not as effective as Azithromycin in the treatment 
of Acne which was contrary to this study. The 
difference between the referred study and our 
study was inclusion of patients of moderate to 
severe Acne Vulgaris, concomitant application of 
topical erythromycin to both groups, their small 
sample size (total 70 patients) and three days 
dosage cycle per ten days of Azithromycin. 

Fernandez et al16 prescribed 250 mg oral 
Azithromycin daily for three daysper week, for 
the treatment of his enrolled patients. There was 
85% reduction in Acne lesions after 4 weeks as 

compared to 77.1% for other antibiotics (Tetracyc-
line, Doxycycline and Minocycline) and differen-
ces observed were not statistically significant. His 
study showed that Azithromycin was effective 
alternative and a safe to Doxycycline which were 
comparable with our study. The difference from 
our study was small sample size (79 patients), 
short duration of study (4 weeks) and different 
dosage regimen of Azithromycin. 

Babaeinejad et al17 enrolled 100 patients with 
moderate Acne Vulgarisand compared 500 mgo-
ral Azithromycin daily for four consecutive days 
per month with 100 mgoral Doxycycline daily. 
After three months he showed that in patients 
older than 18 years, Doxycycline had better thera-
peutic results and in patients under 18 years Azi-
thromycin was mostly effective. This difference 
from our study may be due to large sample size 
(100 patients), difference of ethnicity and consi-
deration of age. 

Kus et al18 compared the efficacy of Doxycy-
cline with Azithromycin after enrolling fifty-one 
patients. One group was given 100mg oral Doxy-
cycline twice daily for the first month and once 
daily for the second and third months. The other 
group received 500mg oral Azithromycin daily 
on three consecutive days per week in the first 
month, on two consecutive days per week in the 
second month, and one day per week in the third 
month. Comparing the above two treatment 
groups, significant differences were not noted in 
terms of global response rates, percentage reduc-
tion of lesions and own assessment of patients. 
These results of Azithromycin were comparable 
with our study. The difference was smaller sam-
ple size (51 patients) in the referred study.  

Ullah et al11 from Lady Reading Hospital, 
Peshawar Pakistan compared Azithromycin with 
Doxycycline in treatment of Acne. It was sugges-
ted that Azithromycin was significantly inferior 
than Doxycycline in the treatment of moderate 
Acne Vulgaris. The reason of disparity between 
our results and theirs might have been their large 
sample size (total 386 patients) and longer study 
duration (1 year). 
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LIMITATION OF STUDY 

The main limitation of our study was that it 
was conducted in a single center with small sam-
ple size, short duration of study, so the findings 
might not be generalized to larger populations. 
Also, this study was conducted only on moderate 
Acne patients so it cannot be applied on all Acne 
patients. 

RECOMMENDATIONS 

It is recommended that further studies com-
paring Azithromycin with Doxycycline be done 
to strengthen the scientific evidence. 

To determine duration, optimal dose and 
issues of compliance, further randomized control-
led trials are required. 

CONCLUSION 

Efficacy of Azithromycin was found com-
parable to Doxycycline in terms of mean change 
in ASI in the treating moderate Acne Vulgaris. 
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