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Abstract:

Objective: To evaluate studies published after 2020 on the effectiveness of probiotics in treating acne
vulgaris, with a focus on clinical trials.

Methods: The review includes randomized controlled trials (RCTs) and quasi-experimental studies (QES)
from Pubmed, Medline, and CINAHL (January 2020 - June 2024). Participants were diagnosed with acne
vulgaris, and the interventions involved various probiotics. Data extraction and quality assessment were
conducted using a pre-designed form and the Cochrane Risk of Bias Tool.

Results: Five studies (four RCTs and one QES) with 310 participants were reviewed. Probiotics
significantly reduced acne lesions and improved skin hydration and overall skin health. Adverse effects
were low and mild.

Conclusion: Probiotics show promise as a treatment for acne vulgaris, either alone or with other treatments.
They help reduce acne lesions and improve skin health. Further high-quality studies are needed to confirm
these findings and optimize treatments.
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1. Introduction

Acne vulgaris is a chronic inflammatory skin
disease involving the sebaceous glandular units of
hair foIIiCIeSError! Reference source not found.. The global
all-age prevalence of acne is estimated to be
9.38%?, ranking eighth on the list of prevalent
diseases in the world>. The prevalence in
adolescents ranges from 35% to 90% at some
stages and increases with the age of the
adolescent®*,

Probiotics are active microorganisms that are
beneficial to the host and usually exert their
health effects by improving the balance of
intestinal flora®. In recent years, a large number of
studies have identified potential benefits of
probiotics in the area of skin health as well. Their
mechanisms of action may include the following:

a. Regulation of immune response: Probiotics
reduce the inflammatory response of the skin
by regulating the body's immune response and
reducing the release of inflammatory factors®.

b. Inhibit the growth of pathogenic bacteria:
Some probiotics can reduce the growth of
Propionibacterium acnes through competitive
inhibition and the production of antimicrobial
substances’.

c. Restoration of skin barrier function:
Probiotics can enhance the skin barrier
function, improve the skin microenvironment
and reduce the possibility of acne®.

Currently, treatments for acne include topical
medications (e.g., benzoyl peroxide,

retinoidS)Error! Reference  source  not found., oral
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antibiotics  (e.g., tetracyclines)®,  hormone
therapyError! Reference source not found. and

isotretinoin2.  Although these treatments are
effective to a certain extent, they have some
limitations: side effects (prolonged use of
antibiotics may lead to drug resistance, and oral
isotretinoin may cause serious side effects™.),
erratic efficacy (some patients do not respond
well to traditional treatments, with limited
improvement in symptoms'*) and high relapse
rate (many patients are prone to relapse after
treatment and require long-term maintenance
therapy™.)

Objective

The objective of this systematic review is to
update and evaluate studies published after 2020
on the effectiveness of probiotics in the treatment
of acne vulgaris. The research questions of this
review are clarified through the PICO framework
to ensure that the studies are systematic and
comprehensive. Particular focus was placed on
increasing the focus on clinical trials to be able to
provide stronger evidence that probiotics can treat
acne vulgaris.

Methods
Study Type

This review will include both randomized
controlled trials (RCTs) and quasi-experimental
studies (QES). Considered the gold standard of
research design, RCTs are the most reliable
method of evaluating the effectiveness of
interventions by randomly assigning participants
to intervention and control groups, thereby
reducing the effects of selection bias and
confounding variables'™®. However, as it was
evident from the initial literature search results
that including only RCTs may have overly limited
the search results, resulting in the omission of a
large number of relevant studies. And although a
growing number of studies have evaluated the
effectiveness of probiotics in the treatment of
acne vulgaris, the number of studies is still

limited, especially those published since 2020, so
it was decided to include QES. A QES is a
research design used to evaluate the effects of an
intervention or treatment but, unlike RCTSs, is not
characterized by random assignment®’. Although
it may not be as rigorous as RCTs in controlling
for confounding variables and cannot provide the
causality needed to determine whether probiotics
are effective in treating acne vulgaris, they can
still provide valuable evidence.

Participant Type

Trial participants included in this review must be
patients diagnosed with Acne Vulgaris, with
diagnosis based on standardized acne diagnostic
criteria (e.g., clinical examination, IGA score,
ECCA score, etc.). Patients with different types of
Acne vulgaris, regardless of severity (mild,
moderate or severe) will be included as trial
participants in this review. Exclusion criteria
include trials involving participants with other
skin disorders, or those without acne but with
other skin problems, as well as those involving
participants with specific medical conditions or
receiving other interventions that may affect the
outcome of acne treatment.

Intervention Type

The intervention evaluated in this systematic
review is the probiotic treatment for Acne
Vulgaris, regardless of the specific probiotic
strain type, route of administration (oral or
topical), dose, frequency and duration of
treatment. All types of probiotics (e.g.,
Lactobacillus, Bifidobacterium, etc.), as well as
different forms of routes of administration (e.g.,
oral capsules, tablets, topical creams, gels, etc.)
will be considered to meet the trial's inclusion
criteria. Exclusion criteria were interventions that
did not involve probiotics or interventions that
involved probiotics but were aimed at patients
whose tester was not Acne vulgaris.

Comparator
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This review will include trials using placebo and
self-control as control groups. The placebo
control group shall receive the same intervention
course as the treatment group, but without the
active probiotic component. The self-control
control group should wundergo only the
interventions required by the trial to act on acne
vulgaris for the duration of the trial. Specifically,
placebo may include capsules, tablets, topical
creams or gels without active ingredients.

Outcome Measures

This review will exclude trials that report only
secondary outcome indicators and include only
trials that report primary outcome indicators.
Primary outcome indicators included changes in
acne severity (GAGS score), skin hydration,
transcutaneous water loss (TEWL score), sebum
production (SEBUTAPET score) and skin
inflammation levels, number of acne lesions (total
lesion count: including number of inflammatory
and non-inflammatory lesions), and salivary T-
Blue test score. Secondary outcome indicators
included patients' skin condition and overall
satisfaction ~ (questionnaires and  clinical
assessments), and the incidence and severity of
adverse reactions reported by patients during
treatment, including the incidence of nausea,
bloating, and diarrhea.

Information sources of studies

The search strategy for the databases is described
in Appendix B. 1 systematically searched
Pubmed, Medline and CINAHL for studies
published from January 2020 to June 2024 on the
effectiveness of probiotics in the treatment of
acne vulgaris. These databases cover the three key
disciplines of this topic: medicine, dermatology
and public health. In addition, these databases
were included in previous Cochrane reviews for
studies related to the treatment of acne vulgaris.
And this review focuses on epidemiologic studies
(RCTs and cross-sectional studies) with
quantifiable outcome indicators. These studies

were conducted to assess the effect of probiotic
treatment on acne and were published in English.
A reference check of previous literature reviews’
was also performed to ensure comprehensive
coverage of relevant studies.

Data Collection

In order to ensure the accuracy and completeness
of data collection, this review used a pre-designed
pilot form for data extraction, but as it was a
student project, only one person extracted the data
independently. In order to minimize the effect of
some degree of individual bias, the pilot form was
therefore filled out multiple times.

Quality Assessment

This review will use the Cochrane Risk of Bias
Tool to assess the quality of the methodology of
the included studies. As this review focuses on
RCTs, the choice of this tool is appropriate. The
tool covers all major types of bias (selection bias,
performance bias, detection bias, attrition bias,
and reporting bias, among others) and ensures
standardization of the assessment process, making
quality assessment comparable across studies and
providing simple graphical representations that

make results easy to understand and interpret™™"

Reference source not found.

Data Extraction

Data will be extracted using a customized data
extraction form, a full example of which is
available in the Appendix C. The extracted data
characteristics,

include  study participant

characteristics, interventions, comparison
measures, and outcome indicators. The benefits of
using a form to extract data, in addition to
reducing  reporting  bias, will increase
transparency of the results so that inconsistencies
or problems in the data extraction process can be

identified and resolved".
Synthesis of Results

As the five articles varied considerably in terms
of study group characteristics and exposure
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assessment techniques, this resulted in too few
studies for each single endpoint to allow a formal
meta-analysis to be conducted. Therefore this
study anticipates the use of narrative synthesis to
explore the findings of the included studies, as the
initial search results suggest that the quality of the
studies may be low and the heterogeneity
significant, narrative synthesis will allow for an
analysis of the impact of similarities™, differences
and contextual factors on the results to provide

Total references identified
N =32

v

Total abstract screened
N =20

v

Total full papers screened
N=8

A

Total full paper accepted
Number of papers N=5
Number of studies N=5

> N=3

detailed insights into the treatment of acne
vulgaris with probiotics.

Results
Study Selection

The search strategy (see appendix B) identified 32
papers; the small number was anticipated due to
limitations of RCTs and QES. Figure 1
demonstrates the stages at which studies were
rejected to reach the final five studies.

Rejected at title stage
N=12

Rejected at absiract stage
N=12

Rejected at full reading

Figure 1. PRISMA diagram

Description of Study
Design

The five trials in the review include four

RCTs*?22%24 and a QES®. The five trials include
data from 310 participants. The number of
participants in each trial was small and ranged
from 20 to 104 (see Table 1 for details).

Table 1. Study setting, funding and number of participants

Study author Country Source of Study setting Number of

and date of origin  funding participants

Ho 2022 Taiwan  This information A dermatology n(Treatment)=n(Control
was not explicitly = research center )=20
provided in the (Self-Control)
extracted text.

Eguren 2024 Spain This information = Not explicitly = Treatment n=42
was not explicitly = mentioned Control n=39
provided in the
extracted text.
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Sathikulpakdee
2022 funded by
Faculty

Medicine,

Srinakharinwirot

University

Marasca 2022 Italy This

provided
extracted text.

Irshad 2023 Pakistan | This

provided
extracted text.

Population

All participants in the trials (n=310) suffered from
acne vulgaris. Participants in two of the trials
were over the age of 18*%, in two others the age
of the participants included minors: 12 to 30 years
old®? and 15 to 35 years old®, and in the
remaining trial, the average age of the participants

Thailand = This study was

information
was not explicitly
in the

information
was not explicitly
in the

Skin Center, = Treatment n=52
Faculty of Control n=52
Medicine,
Srinakharinwirot
University,
Bangkok, Thailand
Not explicitly | n(Treatment)=n(Control
mentioned )=30

(Self-Control)
Pak Emirates = n(Treatment)=n(Control

Military Hospital )=75

(Self-Control)

was 28 years old?. In all trials, the duration of the
trial varied, ranging from four weeks to three
months (see Table 2 for details). Two trials
targeted participants for in vitro studies (rubbing
gel* and lotion®); three trials targeted
participants for in vivo studies (oral capsules®®%
and supplements??).

Table 2. Study Design

Study Study Population Intervention Comparator Outcome
name/Setting design
Ho 2022 RCT Patients 4-Week The baseline Antibacterial
with acne A cosmetic gel was 4 weeks activity against
vulgaris includes a  ago as the propionibacterium
who  met TAC/Collagen control group acnes and anti-
specific formula (Selt- inflammatory
inclusion Control) effect around
criteria lesions
Eguren 2024 RCT | Patients 12-week Containing The difference
diagnosed Lyophilized only between the 2
with  acne composed of the maltodextrin | study groups in the
vulgaris by  probiotic as placebo number and
AGSS Lacticaseibacillus percentage of
rhamnosus and the patients who
cyanobacterium improve regarding
Arthrospira AGSS category
platensis
Sathikulpakdee = RCT  Participants 2 and 4 weeks 2.5% benzoyl Acne lesion
2022 who  had Probiotic-derived | peroxide as counts, erythema
active skin lotion placebo index, and side
lesions on effects
the face
Marasca 2022 RCT Patients 60 days The baseline Global Acne
with acne Oral probiotic was 60 days Grading System
CURRENT SCIENCE CS 5 (6), 5272-5283 (2025) | 5276
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vulgaris

supplement and ago as the (GAGS) Score,

who  met topical gel product  control group seborrhea

specific
inclusion
criteria
(within 60
days)

Irshad 2023 CT Patients

3 months

(Self- assessment, trans-

Control) epidermal  water
loss (TEWL),
inflammatory state
via T-Blue test.

The baseline  Counting the total

with mild to =~ Azithromycin and | was 3 months = acne lesions

moderate probiotics i.e. Hi- ago as the

acne Flora sachet control group

vulgaris (Self-
Control)

Intervention

All five studies explored the use of probiotics in
the treatment of acne. Although the specific
interventions utilized were different. Each
required participants to involve the use of
probiotics as the primary treatment, different
measures of probiotics were utilized to assess
their effectiveness in the treatment of common
acne. Because of the inconsistency of the
interventions, comparisons by number of
implementations were not desirable. And the
duration of each trial was inconsistent. The
specific interventions are shown in Table 2.

Comparator

The control groups for the five studies were not
identical. In three of them, the treatment effect
was assessed by comparing the skin condition
before and after the test”?*® creating self-
control and thus eliminating the effect of
individual differences on the results. The control
groups for the other two were set up as placebo
controls®*?*, where the placebo group received a
placebo with the same appearance as the test
group but without the active probiotic ingredient,
and underwent the same experimental procedure
for the same amount of time as the test group.

Outcome Measure

The primary outcome measure in three of the
trials was a change in the number of acne
lesions®*?*®. In one trial, the primary outcome

measures were changes in skin hydration and skin
inflammation levels?*. The primary outcome
measures in the other trial were acne severity?*.

The secondary outcome measure for two of the
trial was the incidence of adverse reactions and
severity,  reported by  patients  during
treatment**?®. The secondary outcome indicator
for both studies was the change in the skin
condition of the patients?®*. One trial had no
secondary outcomes®.

In four of the trials, the outcome measure was
measured once at the end of the study
time*?2?*%_ Only one trial had an outcome
measure that was measured twice, at the midpoint
of the trial and at the end of the trial>. See Table
2 for details.

Study Quality

Overall, the quality of these five studies was
mixed, reflecting the differences in study design
and implementation outlined in Figure 2 and
detailed in Table 3. Specifically, only one trial**
demonstrated a low risk of bias in randomized
sequence generation, allocation concealment,
blinding of participants and researchers, blinding
of outcome assessment, and treatment of
incomplete outcome data, demonstrating high
study quality. One trial®® also performed well in
randomized sequence generation, allocation
concealment, and blinding of outcome
assessment, but details were unclear in other
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areas. Two trials®*?* had unclear risk of bias in
allocation concealment and blinding and lacked
detailed reporting. One trial®® showed a high risk
of bias in random sequence generation and
allocation concealment, which may have
implications for the reliability of the study results.
In addition, all five trials demonstrated an unclear

risk of bias in terms of selective reporting that
was not explicitly mentioned. Although some of
the trials performed well in some areas, as a
whole these studies were still deficient in
preventing bias and ensuring the reliability of the
results.

Egurcn 2024

Sathikulpakdee 2022

o S B B

Lo L
Bl Bl I S )

Marasca 2022

Irshiad 2023

Key
* Lownsk of bias

-H b nsk of blas

?  Undear risk of bas

Selective reporting| | sl w || =

Allocation Concealment
Incomplete outcome datal = | & [ =] + | =

Random Sequence Generation
Blinding of outcome assessment| o || + | + | »

Blinding of participants and personne

Figure 2. Study Quality: Overview

Table 3. Study Quality: detail (low risk: LR, unclear risk: UR, high risk: HR)

Study name Random Allocation Blinding Blinding Incomplet Selective
Sequence Concealment  of of e outcome reporting
Generation participa outcome data
nts and assessme
personnel nt
Ho 2022 LR: Computer- UR: Not UR: Not UR: Not UR: Not UR: Not
generated specified specified  specified @ specified  specified
randomization
Eguren 2024  LR: Closed LR: Closed LR: LR: LR:  No UR: Not
envelopes or envelopes or Double- Blinded @ withdraws | specified
central central blind outcome | or
randomization | randomization assessme  exclusions
systems  are systems are nt
used used
Sathikulpakd ' LR: Allocation UR: Not UR: Lack LR: UR: Not UR: Not
ee 2022 by computer- | specified of Blinded  specified  specified
generated informati | outcome
block on about assessme
randomization blinding | nt
method
Marasca 2022 LR: Computer- UR: Not UR: Not UR: Not LR: No UR: Not
generated specified specified | specified = withdraws specified
randomization or
CURRENT SCIENCE CS 5 (6), 5272-5283 (2025) | 5278
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Irshad 2023 HR: Lack of HR: Due to HR: UR: Not UR: Not UR: Not

information lack of Single specified | specified @ specified

about method randomisation = blinded

of random

sequence

generation
Results treatment, and showed that the reduction in the

_ number of acne lesions maintained a good effect

See Table 4, showing the results of each study at during the follow-up period. The reduction in the
the end of treatment. All five trials showed the number of lesions was well maintained®. In terms
effectiveness of their respective interventions in of sebum secretion and inflammatory markers
improving acne vulgaris symptoms. Combination statistical analysis showed a statistically
treatments usually show better results, and significant difference of P<0.05, which can be
probiotics as  either star?d-glf)ne or adJ‘_J”Ct'Ve confidently attributed to the significant effect of
treatments have shown significant potential and probiotics in decreasing sebum secretion and
efficacy. Three studies found statistically reducing inflammation in the skin?. However
significant differences in the presence of there were two trials where there was no
probiotics on the manifestation of the number of significant  difference in  performance  on
acne lesions®**%. Three studies found that the secondary outcome indicators®%. From Figure 3
presence of probiotics had a significant effect on it can be seen that the confidence intervals for
improving Sk"n hydration and Zl‘g’fzrf able to each study do not cross zero. Therefore, all five
improve the skin aspects of health™ ", Only one trials regarding the therapeutic effect of probiotics
study conducted a follow-up, which took place at on acne vulgaris are statistically significant.

one month and two months after the end of the

|
Irshad et al. 2023 4 >

Eguren ot al. 2024 4 *

Marasca et al. 2022 4 P

-00 -40 -20

Percentage change in acne vulgans severnty

Figure 3. Forest plot of percentage change in acne vulgaris severity across studies

Table 4. Results of studies: post-treatment endpoint

Study name/Setting Primary outcome measure Secondary outcome
(mean change scores) measure (mean change
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scores)

Ho 2022 Skin Inflammation Index: @ Porphyrins Index: Placebo =
Placebo = -4.8%, Probiotic = | +1.4%, Probiotic =-4.3% *

-1.1% *
Eguren 2024

Acne Global Severity Scale: Global Acne

Grading

Placebo = 29.41%, Probiotic = System: Placebo = 20.58%,

=50% *
Sathikulpakdee 2022

Probiotic = 42.50% *

Inflammatory Acne Lesions: | Erythema Index: Benzoyl

Benzoyl Peroxide = -35.1%, Peroxide = -5.2%, Probiotic

Probiotic =-35.1% * =-6.5%

Marasca 2022 GAGS Score: Placebo = - SEBUTAPETM Score:
37.4%, Probiotic =-40.7% * | Placebo = -18%, Probiotic =

-44% *

Irshad 2023 Total Lesion Count: ' Adverse Effects: Probiotic =
Azithromycin = -83.3%, 4%, Azithromycin = 14%,
Probiotic -84.4%, Combination = 6%
Combination = -90.3% *

*= significant result (p < 0.05)
Discussion mild, and as a result, it can be assumed that

The original review summarized the potential of
probiotics in treating acne, noting that probiotics
reduce common acne lesions by inhibiting the
growth of Propionibacterium acnes, modulating
the immune response, and repairing the skin
barrier’. In my updated review, | analyzed five
studies on probiotics for common acne between
2020 and 2024 that included RCTs and the QES
trial. The findings suggest that probiotics have
significant efficacy in treating acne. Three studies
showed that probiotic treatment significantly
reduced the number of acne lesions compared to a
control group®*?*?, suggesting the potential of
probiotics in reducing acne symptoms. In
addition, three studies reported that probiotics
significantly improved skin hydration and overall
health?*?*2?* while one study found that probiotics
significantly reduced sebum secretion and
inflammatory ~ markers®,  suggesting  that
probiotics have additional benefits in maintaining
skin health and managing inflammatory processes
associated with acne.

From participant questionnaires on adverse
effects, it was found that the incidence of adverse
effects with probiotics was low and generally

probiotics can be used as a therapeutic measure
for the safe treatment of acne vulgaris®®. And it
has also been shown that when probiotics are used
in conjunction with other treatments (e.g.,
azithromycin)®,  this  therapeutic  measure
enhances the effectiveness of the treatment and
performs better in terms of reducing the number
of acne lesions and in terms of sustaining the
therapeutic better performance in terms of
efficacy.

Although RCTs can provide strong evidence, a
number of studies”>®* were found to be at
significant risk of bias through the Cochrane Risk
of Bias Tool, and one study was a QES, which on
its own is not as good at controlling for bias as
RCTs, thus affecting the overall reliability of this
paper.

Considering the healthcare delivery side,
probiotics can be considered by healthcare
providers as adjunctive or alternative treatments
for patients who do not respond well to
conventional treatments or have significant side
effects because of the low incidence of adverse
effects. For the patient aspect, the use of
probiotics as an alternative or complementary
treatment that not only effectively treats acne
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vulgaris, but also enhances overall skin health and
reduces inflammation, is attractive to patients
seeking a comprehensive skin care solution.

This review covers a broader range of study
designs and timeframes than the original review’.
These updated findings support the conclusions of
the original review and emphasize the potential
for probiotics to be used in combination with
other treatments. Overall, the evidence supports
probiotics as an effective and safe acne treatment.
However, further high-quality studies are needed
to confirm these findings and optimize treatment
options.

Limitation

This review has some limitations at both the
research and review levels. At the study level,
limitations were mainly in the risk of bias and the
small sample size of each article
(underrepresentation), heterogeneity of
interventions, and inconsistency in outcome
measures. At the review level, limitations were
mainly in the fact that the literature search was
limited to the English language literature and
reporting bias (reliance on published studies
only). In addition, as it was a student project, only
one person performed the quality assessment and
data extraction, which may have been subject to
bias and error. This paper used a narrative
synthesis and did not use meta-analysis.

Conclusion

Despite some limitations of this review, it still
emphasizes that probiotics can be considered bit
adjunctive or alternative therapies for the
treatment of acne vulgaris, especially for those
patients who suffer from side effects from
conventional treatments. Future studies should
aim to conduct larger, high-quality RCTs,
incorporate a wider range of literature, and
employ a multi-reviewer approach to strengthen
the evidence base.

Reference

Unal, E., Karadag, A. S., Sikar Aktiirk, A.,
Dizen Namdar, N., Kelekci, K. H., Aksoy,
B., Ozli, E., Baykal, L. Karaman, G.,
Saricaoglu, H., Zindanci, 1., Balta, 1., Turan,
C., & Can Kuru, B. (2021). Analysis of 3702
patients with acne vulgaris and concomitant
comorbidities in Turkey: a multi-centered,
prospective, controlled study. International
journal of dermatology, 60(5), 597-604.
https://doi.org/10.1111/ijd.15406

Mias, C., Mengeaud, V., Bessou-Touya, S.,
& Duplan, H. (2023). Recent advances in
understanding inflammatory acne:
Deciphering the relationship  between
Cutibacterium acnes and Th17 inflammatory
pathway. Journal of the European Academy
of Dermatology and Venereology
JEADV, 37 Suppl 2, 3-11. https://doi.org/10.
11 11/jdv.18794

Gholais, N. S., Shi, C., Zhang, J., Liao, B.,
Albarmagi, R. A, Tang, X., & Mi, L. (2022).
Network Pharmacology-Based Investigation
on the Mechanism of the JinGuanLan
Formula in Treating Acne
Vulgaris. Evidence-based complementary
and alternative medicine : eCAM, 2022, 694
4792. https://doi.org/10.1155/2022/6944792
Gebauer K. (2017). Acne in adolescents
. Australian family physician, 46(12), 892—
895.

Heng, A. H. S.,, & Chew, F. T. (2020).
Systematic review of the epidemiology of
acne vulgaris. Scientific reports, 10(1), 5754.
https://doi.org/10.1038/s41598-020-62715-3
Wang, X., Zhang, P., & Zhang, X. (2021).
Probiotics Regulate Gut Microbiota: An
Effective Method to Improve Immunity
. Molecules (Basel, Switzerland), 26(19),60
76. https://doi.org/10.3390/molecules261960
76

Kim, H. W., Hong, R., Choi, E. Y., Yu, K.,
Kim, N., Hyeon, J. Y., Cho, K. K., Choi, I.
S., & Yun, C. H. (2018). A Probiotic Mixture
Regulates T Cell Balance and Reduces

CURRENT SCIENCE

CS 5 (6), 5272-5283 (2025) | 5281


https://doi.org/10.1111/ijd.15406
https://doi.org/10.%2011%2011/jdv.18794
https://doi.org/10.%2011%2011/jdv.18794
https://doi.org/10.1155/2022/
https://doi.org/10.1038/s41598-020-62715-3
https://doi.org/10.3390/molecules

10.

11.

12.

13.

14.

15.

CURRENT SCIENCE

Xiaoqi Ji

Atopic Dermatitis Symptoms in Mice
. Frontiers in microbiology, 9, 2414. https://
doi.org/10.3389/fmicb.2018.02414
Goodarzi, A., Mozafarpoor, S., Bodaghabadi,
M., & Mohamadi, M. (2020). The potential
of probiotics for treating acne vulgaris: A
review of literature on acne and microbiota
. Dermatologic therapy, 33(3),e13279. https
://doi.org/10.1111/dth.13279.

Sroczynska M, Luchowska A, Zaczek A.
Exploring the wuse of probiotics in
dermatology — a literature review. Journal of
education, health and sport. 2023;13(3):11-7.
Hoffman, L. K., Bhatia, N., Zeichner, J., &
Kircik, L. H. (2018). Topical Vehicle
Formulations in  the  Treatment of
Acne. Journal of drugs in dermatology : JDD
, 17(6), s6-s10.

Armstrong, A. W., Hekmatjah, J., & Kircik,
L. H. (2020). Oral Tetracyclines and Acne: A
Systematic Review for Dermatologists
. Journal of drugs in dermatology : JDD, 19
(11), s6-s13.

Eichenfield, D. Z., Sprague, J, &
Eichenfield, L. F. (2021). Management of
Acne Vulgaris: A Review. JAMA, 326(20),
2055-2067. https://doi.org/10.1001/jama.20
21.17633

Katsambas, A., & Dessinioti, C. (2008). New
and emerging treatments in dermatology:
acne. Dermatologic  therapy, 21(2),86-95.
https://doi.org/10.1111/j.1529-8019.2008.00
175.x

Costa, C. S., Bagatin, E., Martimbianco, A.
L. C., da Silva, E. M., Ldcio, M. M., Magin,
P., & Riera, R. (2018). Oral isotretinoin for
acne. The Cochrane database of systematic
reviews, 11(11), CDO009435. https://doi.org/
10.1002/14651858.CD009435.pub2

Fox, L., Csongradi, C., Aucamp, M., du
Plessis, J., & Gerber, M. (2016). Treatment
Modalities for Acne. Molecules (Basel,
Switzerland), 21(8),1063. https://doi.org/10.
3390/molecules21081063

16.

17.

18.

19.

20.

Bettoli, V., Zauli, S., Borghi, A., Toni, G.,
Ricci, M., Bertoldi, A. M., & Virgili, A.
(2017). Efficacy and safety of a 12-month
treatment  with a  combination  of
hydroxypinacolone retinoate and retinol
glycospheres as maintenance therapy in acne
patients after oral isotretinoin. Giornale
italiano di dermatologia e venereologia :
organo ufficiale, Societa italiana di
dermatologia e sifilografia, 152(1), 13-17.
https://doi.org/10.23736/S0392-0488.16.052

01-9

Kaul, P., Bose, B., Kumar, R., llahi, I., &
Garg, P. K. (2022). The strength of a
randomized controlled trial lies in its design-
randomization. Supportive care in cancer :
official journal of the Multinational
Association of Supportive Care in Cancer
, 30(6), 4573-4575. https://doi.org/10.1007/
s00520-021-06163-3

Zurita-Cruz, J. N., Marquez-Gonzéalez, H.,
Miranda-Novales, G., & Villasis-Keever, M.
A. (2018). Estudios experimentales: disefios
de investigacion para la evaluacion de
intervenciones en la clinica [Experimental
studies: research designs for the evaluation of
interventions in clinical settings]. Revista
alergia Mexico (Tecamachalco, Puebla,
Mexic0:1993),65(2),178-186. https://doi.org
/10.29262/ram.v65i2.376.

Hartmann-Boyce, J., & Lindson, N. (2023).
Assessing and minimizing risk of bias in
randomized controlled trials of tobacco
cessation interventions: Guidance from the
Cochrane  Tobacco Addiction  Group.
Addiction (Abingdon, England), 118(9), 18
11-1816. https://doi.org/10.1111/add.16220

Biichter, R. B., Weise, A., & Pieper, D.
(2020). Development, testing and use of data
extraction forms in systematic reviews: a
review of methodological guidance. BMC
medical research methodology, 20(1), 259.
https://doi.org/10.1186/s12874-020-01143-3

CURRENT SCIENCE

CS 5 (6), 5272-5283 (2025) | 5282


https://doi.org/10.1111/j.1529-8019.2008.00
https://doi.org/
https://doi.org/
https://doi.org/10.23736/S0392-0488.16.052
https://doi.org/10.1007/
https://doi.org/10.1186/s12874-020-01143-3

21.

22,

23.

CURRENT SCIENCE

Xiaoqi Ji

Williams, 1., Brown, H., & Healy, P. (2018).
Contextual Factors Influencing Cost and
Quality Decisions in Health and Care: A
Structured Evidence Review and Narrative
Synthesis. International journal of health
policy and management, 7(8), 683-695. https
://doi.org/10.15171/ijhpm.2018.09

Ho, H. H., Chen, C. W., Yi, T. H., Huang, Y.
F., Kuo, Y. W., Lin, J. H., Chen, J. F., Tsal,
S. Y., Chan, L. P, & Liang, C. H. (2022).
Novel application of a Co-Fermented
postbiotics of TYCAOQ06/AP-32/CP-9/collagen
in the improvement of acne vwvulgaris-A
randomized clinical study of efficacy
evaluation. Journal of cosmetic dermatology
, 21(11), 6249-6260. https://doi.org/10.1111/
jocd.15228

Eguren, C., Navarro-Blasco, A., Corral-
Forteza, M., Reolid-Pérez, A., Seto-Torrent,
N., Garcia-Navarro, A., Prieto-Merino, D.,
Nufez-Delegido, E., Sdnchez-Pellicer, P., &
Navarro-Lépez, V. (2024). A Randomized
Clinical Trial to Evaluate the Efficacy of an
Oral Probiotic in Acne Vulgaris. Acta
dermato-venereologica, 104, adv33206.

24. Sathikulpakdee, S.,

25.

26.

Kanokrungsee, S.,
Vitheejongjaroen, P., Kamanamool, N.,
Udompataikul, M., & Taweechotipatr, M.
(2022). Efficacy of probiotic-derived lotion
from Lactobacillus paracasei MSMC 39-1 in
mild to moderate acne vulgaris, randomized
controlled  trial. Journal ~ of  cosmetic
dermatology, 21(10), 5092-5097.

Marasca, C., Ruggiero, A., Cacciapuoti, S.,
Fabbrocini, G., & Annunziata, M. C. (2022).
Probiotic supplement combined with topical
therapy in the treatment of mild to moderate
acne: results from an Italian single centre
interventional  study. Italian  journal of
dermatology and venereology, 157(6), 510—
514. https://doi.org/10.23736/S2784-8671.22.
07361-3

Irshad, M., Syed, A. W., Shahid, M. W.,
Naeem, U., Mirza, M., & Naeem, S. (2023).
Comparative Effects of Azithromycin and
Probiotics for  Treatment of Acne
Vulgaris. Journal of the College of
Physicians and Surgeons--Pakistan : JCPSP
,33(5),516-520. https://doi.org/10.29271/
jcpsp.2023.05.516

CURRENT SCIENCE

CS 5 (6), 5272-5283 (2025) | 5283


https://doi.org/10.15171/ijhpm.2018.09
https://doi.org/10.15171/ijhpm.2018.09
https://doi.org/10.1111/%20jocd.15228
https://doi.org/10.1111/%20jocd.15228
https://doi.org/10.23736/S2784-8671.22
https://doi.org/10.29271/

