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INTRODUCTION

ABSTRACT

Background: Acne vulgaris is a chronic inflammatory disease of the
pilosebaceous unit with considerable psychosocial impact. Oral azithromycin or
oral doxycycline can be used for the management of moderate and severe acne
vulgaris. However, there is no consensus on which antibiotic is superior and the
optimal dose for management.

Methods: A prospective randomized interventional study was carried out among
120 patients of moderate to severe acne vulgaris. The patients were randomized
into group A and B. While group A was prescribed oral azithromycin 500 mg
three times a week, group B was given oral doxycycline 100 mg daily for 12
weeks. Topical clindamycin twice daily application was also given. Global Acne
Grading Scale (GAGS) score was recorded at baseline and at 2", 4™, 8t and 12t
weeks.

Results: GAGS score at baseline in azithromycin (n = 53) and doxycycline (n =
55) group was 31.98+4.49 and 30.63+3.78 respectively (p value >0.05).
83.91+6.83% (p <0.001) and 81.87+6.75% (p <0.001) improvement was seen in
azithromycin group and doxycycline group after 12 weeks of treatment.
However, there was no difference in the GAGS score between the groups at any
follow-up (p value >0.05). 15.09% patients in azithromycin group and 20%
patients in doxycycline group reported adverse effects. The most commonly
reported adverse effect was diarrhoea. All adverse effects were of ‘mild’ category
and causality assessment was ‘possible’.

Conclusions: Oral azithromycin is equally efficacious but safer alternative to oral
doxycycline for the management of acne vulgaris.

Keywords: Azithromycin, Daily dosing, Doxycycline, Efficacy, Global acne
grading scale, Pulse dosing

Though acne vulgaris a benign self-limiting disorder, it
can leave behind permanent disfiguring scarring and post-

Acne vulgaris is a chronic inflammatory disease of the
pilosebaceous unit of skin which includes the hair follicle
and sebaceous glands. It results from the interplay of four
primary pathophysiological factors: hyperkeratinisation
and hence plugging of follicles, excess sebum production,
proliferation  of  Propionibacterium  acnes and
inflammation.! Sites which are rich in pilosebaceous units
such as the face, upper part of the chest and back are more
prone for acne.? It has polymorphic presentation and can
include seborrhoea, non-inflammatory and inflammatory
lesions.®
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inflammatory hyperpigmentation. This has profound
impact on the psychological wellbeing of the individual.
With its high prevalence in the adolescent population, acne
affects the emotional and social development of the
individual negatively.>® Considering the psychosocial
ramifications of acne wvulgaris, it is pertinent to treat
patients effectively in order to improve their quality of life.

Oral antibiotics are used as first line of treatment in the
management of moderate to severe acne vulgaris in
addition to topical treatment. The most commonly
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prescribed oral antibiotics in India are doxycycline and
azithromycin.?” There is no conclusive evidence from
clinical trials that one antibiotic is superior to the other in
term of its efficacy or tolerability. Moreover, there is no
consensus on the optimal dose to be employed.®

Systemic reviews and meta-analysis of conducted studies
have demonstrated the beneficial effect of doxycycline in
randomized placebo-controlled trials, but there are no
randomized controlled trials with azithromycin.®

Thus, authors conducted a randomized controlled trial to
compare the efficacy and safety of pulse therapy of 500 mg
of oral azithromycin with daily oral dosing of 100 mg of
doxycycline in the treatment of moderate to severe acne
vulgaris in a tertiary care hospital in North India.

METHODS

The study was conducted as a prospective, open labelled,
randomized interventional study in the Dermatology Out
Patient Department of a tertiary care hospital during a
period of one year among 120 patients of acne vulgaris.
Institutional Ethical Committee clearance was taken prior
to commencing the study. Written informed consent was
taken from all the participants, and only those willing to
participate were included in the study.

The Global Acne Grading System (GAGS) which takes
into account both the morphology of the lesion and the area
of presentation was used to calculate scores and assess
severity of acne vulgaris. Scores between 1-18 were
considered as mild acne, 19-30 as moderate acne, 31-38 as
severe acne, and more than 39 as very severe acne
vulgaris.©

Patients of both sexes above the age of 12 years presenting
with moderate to severe acne vulgaris, i.e., GAGS score
between 19-38 were enrolled in the study. The patients
were randomly allocated into two groups, group A and B,
following simple randomization. The first patient was
allotted to group B wusing the lottery method and
subsequent patients were placed in the two groups
alternately. Patients in group A (n = 60) received oral
azithromycin 500 mg OD 3 days/weeks (on Monday,
Tuesday and Wednesday) while patients in group B (n =
60) received oral doxycycline 100 mg OD daily.

All the patients were also prescribed topical clindamycin
(1%) twice daily. The treatment was continued for 12
weeks. Follow up was done 2", 4%, 8t and 12" weeks and
the patients were clinically examined and evaluated for
improvement in the GAGS score.

Any adverse effect reported by the patient was recorded
and if required suitable intervention was done. The
severity and causality assessment of adverse reaction was
done using Modified Hartwig‘s Severity scale and WHO-
UMC Causality assessment respectively.11?

Statistical analysis

Data processing was done using Statistical Package for the
Social Science (SPSS), Version 23 software. Quantitative
variables were expressed as mean + S.D and independent
t-test and ANOVA was used for analysis of difference of
mean between groups. P-value less than 0.05 was
considered as cut-off for significance.

RESULTS

Out of 120 patients included in the study, 108 patients
returned for follow up, of which 53 patients were in Group
A (oral azithromycin) and 55 were in Group B (oral
doxycycline). The mean age of our study population was
21.39 £ 3.70 years with 57 males (52.8%) and 51 females
(47.2%).

In group A, 22 (41.5%) patients had moderate acne and 31
(58.5%) patients had severe acne. In group B, 33 patients
(60%) had moderate acne while 22 patients (40%) had
severe acne. The mean GAGS score of both the groups was
similar (p = 0.454). In patients on azithromycin, the GAGS
score at baseline was 31.98+4.49. There was a highly
significant reduction in mean GAGS score at each follow-
up in group A (p value <0.001). After 12 weeks of
treatment with 500 mg of oral azithromycin OD for three
consecutive days in a week, the mean GAGS score had
reduced from 31.98+4.49 to 5.20+2.46 (p value <0.001).
There was 83.91+6.83% reduction in GAGS score after
completing the treatment (Table 1).

Table 1: Mean GAGS score £SD at baseline and
follow-up in group A (oral azithromycin, n = 53).

Group A: Mean GAGS

Visit - P value
score (n =53

Baseline 31.98+4.49

2" week 24.73+4.05

41 week 17.45+3.86 <0.001

8™ week 10.71+3.34

12 week 5.20+2.46

P value <0.001 on ANOVA

Table 2: Mean GAGS score + SD at baseline and
follow-up in group B (oral doxycycline, n = 55).

Group B: Mean GAGS

Visit - P value
score (n =55
Baseline 30.63+3.78
2" week 24.70+3.73
41 week 18.70+3.92 <0.001
8™ week 11.72+3.73
12 week 5.65+2.52
P value <0.001 on ANOVA

In patients on doxycycline, the mean GAGS score showed
a highly significant reduction at each follow-up (p value
<0.001). The mean GAGS score had reduced from
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30.63+£3.78 at baseline to 5.65+2.52 after 12 weeks of
treatment (p value <0.001). The reduction in GAGS score
was 81.87+6.75% (Table 2).

However, on comparing the GAGS score between group A
and group B at each visit, there was no statistically
significant difference in the GAGS score of both the groups
at any visit (p value >0.05) (Figure 1).
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P value was >0.05 among group A and B at each visit.

Figure 1: Line diagram depicting the improvement in
mean GAGS score in group A (oral azithromycin, n =
53) and group B (oral doxycycline, n = 55).

During the study, 19 patients (18%) showed side effects.
The side effects seen were diarrhoea, nausea, vomiting and
epigastric pain. Six patients in azithromycin group while
eight patients in doxycycline group complained of
diarrhoea (Table 3). However, all the cases were of mild
variety according to Modified Hartwig’s severity scale and
fell in the ‘possible causality’ category of WHO-UMC
causality assessment.

Table 3: Number of adverse reactions in group A (oral
azithromycin, n =53) and group B (oral doxycycline,
n =55).

Adverse event

Diarrhoea 6 (11.3) 8 (14.55)
Nausea 1(1.89) 3 (5.45)
Epigastric pain 1(1.89) 0

Total 8 (15.09) 11 (20)

Percentage is given in parenthesis.
DISCUSSION

Treatment of the mild variety of acne vulgaris is limited to
topical regimens while systemic drugs are warranted for
moderate to severe presentation of lesions.” Oral antibiotics
are usually combined with other topical agents to minimize

the development of drug resistance and improve treatment
efficacy. Doxycycline, minocycline, tetracycline and
erythromycin are the commonly used oral antibiotics.
Systematic review of comparative studies have found no
oral antibiotic to be superior to the other in the treatment of
acne vulgaris.® In such situations antibiotic selection is
driven by the tolerability profile and patterns of
antimicrobial resistance.® Recently prescription auditing of
OPD prescriptions has shown that oral azithromycin in
pulse dosing is also being commonly prescribed for the
management of moderate to severe varieties of acne
vulgaris.* Azithromycin has great penetration power in
most tissue from where it is slowly released. The
elimination half-life of azithromycin approaches almost
three days. This allows for once daily dosing with
shortening of treatment duration in most cases.*®* Though
azithromycin has shown efficacy in the management of
acne vulgaris, there is paucity of randomized controlled
trials with azithromycin.® Keeping this in view, we
conducted this study to compare the efficacy and
tolerability of 500 mg oral azithromycin in pulse dosing
with 100 mg of oral doxycycline daily dosing for 12 weeks
in the management of acne vulgaris.

In present study we included patients presenting with
moderate to severe grade of acne vulgaris (GAGS score =
19-38). The mean global acne grading score of group A
was 31.98+4.50 and of group B was 30.63+3.78 (p value =
0.095). Both the groups were comparable at baseline with
respect to the global acne grading score (p value >0.05)
(Figure 1).

In the azithromycin group, by the 2" week of treatment,
the mean global acne grading score had decreased to
24.73+4.05. This decrease in GAGS score was statistically
highly significant (p value <0.001). This favourable
response to oral azithromycin continued in the 4™, 8" and
12" week. The reduction was highly significant at each
follow-up. By the 12" week, all the patients had only mild
grade of acne vulgaris. The mean net improvement in acne
severity in present study in the azithromycin group was
83.91+6.83% (Table 1).

Mable et al, have reported that azithromycin in pulse
dosing not only improves patient compliance but is a safe
and effective treatment option for all grades of acne
vulgaris. The researchers have reported up to 85%
clearance in lesions by the 8" week.** An open-label non-
comparative study conducted by Kapadia et al, in Pakistan
found almost 40% improvements in 82% patients by four
weeks which increased to 80% clearance by the 121
week. 15

In the doxycycline group, the mean net improvement in the
GAGS score was 81.87+6.75% after 12 weeks of
treatment. Highly significant improvement in GAGS score
was recorded at each follow-up (p value <0.001) (Table 2).
Similar results were reported in other randomized trials
with doxycycline.6
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On comparing the efficacy of oral azithromycin 500 mg
pulse dosing with oral doxycycline 100 mg daily dosing we
found that both the drugs were equally efficacious in the
management of acne vulgaris. There was no statistically
significant difference in the mean GAGS score at any visit
(p value >0.05) (Figure 1). Though both the drugs were
equally efficacious, none of the patients were completely
lesion-free at the end of 12 weeks in present study. All the
patients in both the group still had a few lesions and were
classified as having mild acne vulgaris (GAGS score 1-19).

Prasad et al, had prescribed a single dose of azithromycin
every 10 days as the effect of azithromycin lasts for 10
days. They observed that 500 mg of azithromycin for four
days in a month (n = 28) was equally efficacious to 100 mg
of doxycycline daily dosing (n = 22) in case of moderate to
severe variety of acne vulgaris according to the Burke and
Cunliffe scale.’ Rafiei et al, in Iran had also obtained
similar results. They found that both azithromycin in pulse
dosing and tetracycline in daily dosing were effective in the
management of moderate to severe papulo - pustular acne
vulgaris. However, they obtained a slightly higher
percentage of improvement with azithromycin.

A non-randomised controlled study among 80 patients
comparing oral azithromycin pulse dosing with oral
doxycycline daily dosing showed that there was 81%
improvement in the azithromycin group in contrast to
66.24% improvement in the doxycycline group.'® This
difference in response could be because they used a
different grading system to grade acne severity. In the
above study, the researchers had used the severity index
described by Michaelsson et al, which grades acne, which
is dependent on the morphology of the lesion and their
number. Similar result was also obtained by Fernandez et
a|.20

In present study, 8 patients (15.09%) in the azithromycin
group and 11 patients (20%) in the doxycycline group
reported of adverse effects. The most common adverse
effects reported was diarrhoea in both the groups (Table 3).
Diarrhoea was self-limiting in all cases and none of the
patients had to withdraw treatment because of diarrhoea.
Patients complaining of diarrhoea were advised ORS and
probiotics and the condition improved in 2-3 days. The
nausea and epigastric pain reported in the study group was
also of mild variety and the patients did not require any
intervention or stopping of treatment for these complaints.
Simple measure of taking the drug after meals was
sufficient in alleviating the adverse effect. According to the
WHO-causality assessment, the adverse effects of
diarrhoea, nausea and epigastric pain was classified as
‘possible’ in each case. None of the patients in our study
reported phototoxicity or skin rashes in the doxycycline

group.

Kapadia et al, had also reported adverse effects of
heartourn and nausea in 11.4% with 500 mg of
azithromycin prescribed in pulse dosing for 12 weeks.'®> A
non-randomised study conducted among acne vulgaris

patients in Andhra Pradesh reported that the adverse effects
in the azithromycin group was negligible compared to the
doxycycline group. Mild gastric upset was reported by
9.52% patients on azithromycin. However, the patients in
the doxycycline group in their study had to withdraw
treatment due to serious adverse effects such as
oesophageal ulceration and photoonchylosis.'® Studies
with azithromycin have not reported any incidence of
photosensitivity even when prescribed during the summer
months.4

CONCLUSION

With this study we conclude that pulse dosing (three times
per week) of 500 mg oral azithromycin was comparable in
efficacy to daily dosing of 100 mg oral doxycycline in the
management of moderate to severe acne vulgaris.
However, incidence of adverse effects was higher in the
oral doxycycline group. Oral azithromycin can be used as
a safer alternative to oral doxycycline in the management
of acne vulgaris.
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