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ABSTRACT
Objectives:  To  measure  the  efficacy  of  oral  probiotics  when  combined  with  a  topical  agent,  and  to  compare  the  efficacy  of
Azithromycin,  Probiotics,  and  their  combination  for  the  treatment  of  acne  vulgaris.
Study Design: A quasi-experimental study.
Place and Duration of the Study: Pharmacology Department, IIMC in mutual collaboration with the Dermatology Department, Pak
Emirates Military Hospital (PEMH), Rawalpindi, from September 2021 to August 2022.
Methodology: Seventy-five patients were enrolled in the study and were divided into 3 groups. Group A received Azithromycin (250mg
oral on alternate days), Group B received probiotics i.e. Hi-Flora sachet (1 sachet oral daily), and Group C received both azithromycin
(250mg oral on alternate days) and probiotics (Hi-Flora 1 sachet oral daily). The efficacy of three treatment regimens was measured by
checking the difference in mean lesion count at the baseline and after 3 months of treatment and the percentage was calculated.
Results: All patients demonstrated significant improvement in total lesion count after treatment. In group A, the mean lesion count was
reduced by 83.3%, in group B by 84.4%, and in group C, the reduction in mean lesion count was 90.3%.
Conclusion:  Probiotics have equal efficacy to azithromycin, and their combination has shown synergistic effects for the treatment of
acne vulgaris. Probiotics should be used in combination with azithromycin for the best results for the management of acne vulgaris.
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INTRODUCTION

Acne is one of the most common skin diseases with greater impact
on young population.1 It is generally presented as inflammatory or
non-inflammatory lesions on the skin, which mainly involve face,
but also chest and back.2  Worldwide, disease burden for acne
vulgaris is 9.4% involving mainly pubertal acne while its preva-
lence is 5% in Pakistan.3 It is the third most prevalent skin condition
in general population4 and more common in adult females (15-40
years of age) as compared to males.5

Acne is mainly classified on the basis of disease severity and lesion
type. It is categorised into mild if there are <20 comedones, <15
inflammatory lesions or total  lesion count is <30, moderate if
there are 20–100 comedones, 15–50 inflammatory lesions or total
lesion count ranges between 30–125, and severe if there are >5
pseudocysts,  comedones  >100,  inflammatory  lesions  >50  or
total lesion count exceeds 125.6
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There are many treatments available for acne vulgaris. These
could be local applications and oral agents; which include antibi-
otics, hormonal drugs, and isotretinoin.7 Commonly available
topical  agents are benzoyl  peroxide (BPO),  antibiotics,  reti-
noids, or combination of any two. At times with these above-s-
tated agents, many oral antibiotics are utilised for the treat-
ment of acne such as tetracycline and macrolides.8

Azithromycin is the safest among macrolides with the efficacy
similar to doxycycline and least interaction with other antimi-
crobials. So, azithromycin is the drug preferred these days as a
better  alternative  to  doxycycline  by  many  dermatologists.
Both of these protein synthesis inhibitors can treat acne with
their bacteriostatic activity against Propionibacterium acnes
with similar activity. Although at high dose, they have bacteri-
cidal action.9

“Probiotics are one of the emerging therapies for the treatment
of acne vulgaris. The word probiotics is derived from the Latin
word pro and the Greek word bios meaning “for life” and was
first  introduced  by  the  German  scientist  Werner  Kollath  in
1953.10  They  are  defined  by  WHO  as  “live  microorganisms
which,  when  administered  in  adequate  amounts,  confer  a
health benefit on the host.” Probiotics should not be confused
with pre-biotics which are basically carbohydrates or dietary
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fibers that help to feed and flourish the friendly bacteria already
present in our gut.11

Probiotics are effective in the treatment of diarrhoea caused by
any infection, use of antibiotics, and irritable bowel syndrome.
They can boost the immune system and reduce inflammation
and  allergies.  Poor  gut  health  is  related  to  unhealthy  skin.
Flushing  waste  from  the  body  and  having  balanced  gut
microflora helps in maintaining fresh and clear skin, that’s why
digestive issues can be the factor behind numerous skin-related
issues.12 Many theories have been established with a fact that
probiotics help improve the gut health and many inflammatory
conditions. Scanty data are available on the use of probiotics as
a  separate  modality  for  the  treatment  of  acne  vulgaris.
Proposed mechanism of probiotics in acne is that they compete
for attachment sites, feed on micro-nutrients that other patho-
gens also consume, modify the microbial flora by producing
some  antimicrobial  compounds,  and  stimulate  the  immune
response.13  Probiotics  are  commonly  used  for  various  other
diseases  e.g.  viral  and  bacterial  diarrhoea,  irritable  bowel
syndrome, and other diseases involving the gut. They are also
used as adjuvants to antibiotics to reduce their adverse effects.
But their use in acne is quite uncommon.

The efficacy of azithromycin has been established already but it
has not been compared with probiotics in acne patients. Also,
the  synergistic  effect  of  both  has  not  been  determined  in
patients of acne vulgaris. The combination of azithromycin and
probiotics  has  been  used  in  the  treatment  of  some  other
diseases like diarrhoea,14 impetigo15, and peri-implantitis16, but
no documented details are available regarding the utilisation of
this combination for the management of acne vulgaris.

The aim of this study was to evaluate and compare the effects of
these drugs on acne patients.

METHODOLOGY

A quasi-experimental study was conducted in the outpatient
Department of Dermatology, Pak Emirates Military Hospital,
Rawalpindi,  Pakistan  in  mutual  collaboration  with  Pharma-
cology  Department,  IIMC,  Riphah  International  University,
Islamabad, Pakistan. The study was carried out after approval
by the Institutional Review Committee (IRC) of the Islamic Inter-
national Medical College (IIMC) with Ref. No. Riphah/IIMC/IR-
C/21/61 and Ethical Committee of the Pak Emirates Military
Hospital (PEMH) with Ref. No. A/28/EC/337/2021. The study is
registered with clinicaltrials.gov with the registration number
NCT05629468. The data were collected from September 2021
till  August 2022. Sample size was calculated to be 75 with
Cochran formula with 5% prevalence of acne, z-score, and 5%
margin of error. A convenient sampling technique was used.
Patients  with  acne  visiting  the  dermatology  OPD  of  Pak
Emirates Military Hospital who met the inclusion criteria were
included by the study researchers. Written informed consent
(both in English and Urdu) was taken from each participant.
Male and female patients with mild to moderate acne aged
between 15 to 35 years were included. However, patients with

severe acne or any systemic inflammatory disease, patients
taking any other oral treatment for acne, patients allergic to
any drug used in the study, pregnant women, PCO patients,
and  patients  taking  any  drug  that  can  interact  with
azithromycin were excluded from this study.

The subjects were divided into 3 groups. Group A received tab.
Azithromycin  250mg  oral  on  alternate  days  for  3  months.
Group B received Hi-Flora sachet orally every day for 3 months.
Group C received tab. Azithromycin 250mg oral on alternate
days and Hi-Flora sachet oral every day for 3 months. Those in
group C were instructed to take probiotics for at least 2 hours
after their azithromycin dose. All three groups received stan-
dard  topical  acne  medication  (benzoyl  peroxide  4%)  to  be
applied on lesions twice a day.

The outcome was measured by counting the total acne lesions.
Lesions were counted at baseline (at the recruitment of the
subject), and then patients were called for follow-up after 2, 4,
8, and 12 weeks, respectively. Decrease in the lesion count
from baseline was observed and calculated at every follow-up.
Data  were  analysed using SPSS.23 and required statistical
tests were applied. Mean of lesion count at baseline and follow-
ups  were  calculated.  Percent  decrease  in  the  mean  lesion
count of groups A, B and C was calculated. Paired t-test was
applied to compare mean differences before and after treat-
ment  within  each  group.  One-way  ANOVA  was  applied  to
observe  group  mean  differences.  A  p-value  of  <0.05  was
considered statistically significant. Categorical variables were
expressed as counts and percentages and continuous vari-
ables were expressed as mean and SD.

RESULTS

In total of 75 patients, 25 (33.3%) were males and 50 (66.7%)
were females with the mean age of 23+5 years. Out of the total
patients, 26 (34.7%) patients were in the age bracket of 15-20
years, 22 (29.3%) patients in 21-25 years, 17 (22.7%) in 26-30
years, and 10 (13.3%) of the sample were in the age group of
31-35 years.

Mean of the total lesion count in groups A, B, and C at baseline,
after 2, 4, 8 and 12 weeks are summarised in Figure 1.

The  efficacy  of  treatment  regimens  in  each  group  was
measured by calculating the mean lesion count before and
after treatment within the same group. Then mean differences
and percent decrease in lesions were calculated. In group A,
the mean lesion count was reduced by 83.3%, in group B by
84.4% and in group C by 90.3% as shown in the Table I.

To  compare  the  mean  values  of  total  lesion  count  among 
these  3  groups  one-way  ANOVA  was applied as shown in the
Table II.

Few side effects were reported by patients taking probiotics
i.e.  mild  nausea  and  bloating.  Some  patients  taking
azithromycin complained about mild diarrhoea that resolved
on its own.
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Table I: Paired t-test to compare mean values before and after
treatment in each group.

 Group A
(Azithromycin)

Group B
(Probiotics)

Group C
(Azithromycin
+ probiotics)

Mean lesion count
Before treatment
(Baseline)
(Mean + SD)

49.2 + 17 49.6 + 21 50.8 + 19

Mean lesion count
After treatment
(After 3 months)
(Mean + SD)

8.2 + 3 7.7 + 4 4.9 + 1

Mean difference
(Mean + SD)

41.0 + 17 41.9 + 19 45.9 + 19

Percent decrease in
Mean lesion count

83.3% 84.4% 90.3%

p-value <0.001* <0.001* <0.001*

Table  II:  ANOVA  test  showing  the  comparison  of  mean  lesion 
count  among  all  groups.

Groups Total lesion count after
12 weeks of treatment
(Mean + SD)

p-value

Group A
(Azithromycin)

8.2 + 3 0.002*

Group B
(Probiotics)

7.7 + 4

Group C
(Azithromycin + probiotics)

4.9 + 1

Figure  1:  Bar  chart  showing  mean  lesion  count  in  groups  A,  B  and 
C  at  each  visit.

DISCUSSION

It has been established that probiotics which are known as good
bacteria of gut directly inhibit the proliferation of acne-causing
bacteria Propionibacterium acnes. In this study, the probiotics
were given to the patients with acne as separate treatment
modality, not as an adjuvant to other oral agents such as antibi-
otics.

In this research, out of total 75 patients, 25 (33.3%) were males
and  50  (66.7%)  were  females.  This  predisposition  of  acne
towards the female gender was also present in another study
done by Arjel et al., where it was 62.5% females and 37.5%
males.17 Another study done by Ahmed et al., also showed a
more female proportion of the sample with 44% males and 56%
females.18

The  group  A  showed  an  overall  good  response  with  83.3%
decrease in mean lesion count after three months of treatment.

These results are supported by Fernandez et al., who found
similar efficacy of azithromycin in patients of acne vulgaris.
They found that azithromycin reduced lesion count by 85% in
their  study  group.19  The  present  results  are  supported  by
another study by Kapadia et al., who measured the efficacy of
azithromycin in an open-label non-comparative study. It was a
multicentred but single-armed study, and only 35 patients with
moderate to severe nodulocystic acne were enrolled. The study
showed remarkable improvement in 82.9% patients in the first
4 weeks.20

In group B, patients showed good efficacy with 84.4% decrease
in total lesion count after 3 months of treatment. Although the
literature on the use of probiotics for the treatment of acne
vulgaris is quite scanty, few studies have been done. These
results are in agreement with the pilot study conducted by Siver
in 1961, cited by Bowe et al., to measure the efficacy of probi-
otics in acne patients, although it was a single-arm study with no
control group.21 Jung et al., found a little bit lesser efficacy of
probiotics than the current study although equal to antibiotic
when they compared the efficacy of probiotics with minocycline
in patients of mild to moderate acne, however, the synergistic
effect of probiotics and minocycline was statistically significant,
similar to the present study study.22

In group C, patients received combination of azithromycin +
probiotics. The efficacy of this combination was found to be
significantly higher than the other two groups as it reduced
mean lesion count by 90.3%. This combination showed better
efficacy than the other two regimens. The synergistic effect of
this combination has been proven in some other diseases but
not in acne; thus, making this study novel in approach. A study
by Sudha et al., also showed synergistic effect of this combina-
tion in children with impetigo.15 This also proves that this combi-
nation is safe in children too because of its good tolerability and
safety profile. This combination has been even used in children
with obsessive compulsive disorder in a pilot study conducted
by Murphy et al., and they also found out this combination to be
better than probiotics alone.23 However, Hiroaki et al., found
some  different  results  when  this  combination  was  used  in
patients of peri-implantitis.16

Better tolerability and safety profile of these two drugs make
them  an  effective  and  efficient  choice  for  patients  of  acne
vulgaris. Since, probiotics are proven to be equally efficacious
to azithromycin in acne patients of this study, their use should
be promoted to avoid side effects caused by excessive use of
antibiotics.  If  the  desired  response  is  not  achieved  via
monotherapy, combination of azithromycin and probiotics can
be used because it has shown synergistic effect for the treat-
ment of acne vulgaris.

It was a single-centred clinical trial involving only 75 patients.
Separate effects on comedones, inflammatory lesions, and cyst-
s/pseudocysts were not measured. Safety and tolerability of the
drugs  were  not  assessed by  GASE scale.  These parameters
could not be measured due to cost and time limitations.
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A multi-centred study can be conducted on a larger sample with
randomisation and blinding. Probiotics can be compared with a
different antibiotics in patients with acne. Different strains of
probiotics can be used to measure their effect and efficacy on
the treatment of acne. Generally, excessive and unnecessary
use of antibiotics should be avoided in the management of acne
and utilisation of probiotics should be encouraged.

CONCLUSION

Probiotics have shown very good efficacy when combined with a
topical  agent  in  the  treatment  of  acne  vulgaris.  They  have
nearly  equal  efficacy to  azithromycin  in  reducing the lesion
count of acne patients. Azithromycin + probiotics have shown
synergistic effect for the treatment of acne vulgaris, as combina-
tion is significantly more effective than the other two treatment
regimens.
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