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INTRODUCTION

Acne vulgaris represents one of the foremost

dermatological issues, impacting upwards of 500

Acne vulgaris is one of the most common dermatological conditions
affecting more than 0.5 billion people worldwide. Several studies have
shown that body mass index has a positive correlation with acne
vulgaris. This systematic review aims to evaluate whether body mass
index can serve as a prognostic biomarker for the severity of acne
vulgaris due to prevention and therapeutics of acne vulgaris. A
systematic search was conducted using Publish or Perish following the
Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) until 27 February 2025 and a total 74 articles were analized.
Studies included human participants aged 14-22 from Asia. Nine
studies met the inclusion criteria, encompassing 1,563 participants
(including acne cases and controls where applicable). Five studies
demonstrated a statistically significant correlation between body mass
index and acne severity. The remaining four showed inconsistent or
non-significant associations, potentially due to differences in sample
size, population characteristics, or control for confounding factors such
as diet, hormonal status, and medication use. Most studies used
standardized acne severity scales such as the Global Acne Grading
System (GAGS). The findings indicate that high body mass index is
generally associated with increased severity of acne vulgaris,
supporting the potential body mass index could be a valuable addition
to acne prevention and management strategies

This is an open access article under the CC BY-ND license.

million individuals, and is classified as the eighth most
common disease on a global scale®. The British Journal
of Dermatology revealed that the number of acne

vulgaris cases in adolescents and young adults
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increased by 39.2% globally from 1990 to 2021 in
almost all countries with 1 in 5 people diagnosed with
acne during this stage of life?3,

than 85% of

adolescents, with the disease frequently persisting into

The condition implicates more
adulthood, particularly among females, accounting for
two-thirds of consultations with dermatologists
regarding acne®. Although acne doesn't directly
endanger life, it often results in significant
disfigurement and may lead to lasting scars, causing
both physical and emotional distress®’.

Acne is characterized as a condition that affects the
pilosebaceous unit, with key features comprising
abnormal keratinocyte differentiation, increased sebum
production by sebocytes, alterations in lipid
composition, colonization by Cutibacterium acnes, and
a pronounced inflammatory response®. Various factors
have been reported to affect acne. For instance,
progeny of parents with a history of ache demonstrate
an increased probability of developing the condition®?.
Furthermore, hormonal  factors  (particularly
androgens), environmental influences, immune system
dynamics, psychological stress, and dietary habits have
all have been implicated in the development of acne®®.
Body Mass Index (BMI) is the predominant metric to
assess an individual’s weight status'#. Body mass index
(BMI) is a simple index of weight-for-height that is
commonly used to classify underweight, overweight
and obesity in adults®. It is defined as a person's weight
in kilograms divided by the square of their height in
meters (kg/m2)%%, In individuals diagnosed with
obesity, there frequently exists an elevation in
androgen, insulin, insulin-like growth factor, and
inflammatory markers, which can promote the
proliferation and differentiation of sebaceous cells
through the upregulation of adipogenic genes, thereby
augmenting sebum production and affecting the

severity of acne'’.

Gundiz et al. (2023) demonstrated that moderate to
severe acne had significantly greater BMI and BMI z-
scores compared to those with mild acne (p < 0.01),
they established a correlation between the severity of
the condition and body mass index*. Conversely,
Bunga et al. (2024) reported that no significant
correlation existed between BMI and the prevalence of
acne vulgaris. The highest prevalence of acne vulgaris
was recorded among respondents categorized as
underweight, with a rate of 6.7% (p = 0.873)%8.

Previous studies have highlighted differences in the
correlation between body mass index and the severity
of acne vulgaris. To address the inconsistencies, the
authors undertook systematic observations to assess
the potential of body mass index as a prognostic
biomarker for the severity of acne vulgaris. The authors
aspire this review will enhance the understanding of
the intricate relationship between body mass index and
dermatological health, particularly concerning acne
vulgaris, with the overarching aim of offering valuable
insights for developing more effective strategies in the

management and prevention of acne.

METHODS
This systematic review was conducted by following the
Preferred Reporting Items for Systematic Reviews and
(PRISMA)

following research question: In adolescent and young

Meta-Analysis guidelines with the
adult populations, do differences in Body Mass Index
(BMI) values between individuals with acne vulgaris
and without acne correlate significantly with acne
severity, so that BMI can be considered as a prognostic
biomarker for acne prevention and treatment strategies
in the era of global obesity?

The data was searched from published articles from
Scopus, PMC, Semantic scholar, Google scholar
databases through Publish or Perish and SINTA

(Science and Technology Index) from inception until
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27 February 2025. The keyword that we used were
(acne OR "acne vulgaris™) AND ("body mass index"
OR BMI) AND (severity OR "acne severity") AND
(adolescent* OR "young adult*").

This

comparison, and outcome (PICO) strategy to include

study used the population, intervention,
studies that met the following criteria.

- Population: Individuals with acne vulgaris in different
grades

- Intervention: Measurement and observation of body
mass index in samples

- Comparison: Body mass index in acne vulgaris
patients in different grades

- Results: Assess body mass index correlation and
potential role as a biomarker for the development of
acne prevention.

Eligibility criteria included the following: (1) human
participants aged 12-59 years, (2) studies conducted in
Asia, and (3) full studies in English or Bahasa
Indonesia. Exclusion criteria were (1) human
participants diagnosed with other than acne vulgaris,
(2) animal studies, (3) studies that did not clearly
delineate BMI levels by acne severity, (4) unrelated
topics, and (5) studies that were systematic reviews,
meta-analyses, case reports, theses, theses,
dissertations and were not original.

Three reviewers conducted independent screening
from each search engine and decided whether the study
should be included or excluded. The decision was
visible to other reviewers (not blinded) and gathered
altogether via Rayyan Systems Inc. Differences
between decisions were discussed by all reviewers.
The selected journals were assessed to extract the
following information: author data, study title, study
time and location, study design, inclusion and
exclusion criteria, number of participants, variables
analyzed (body mass index levels and acne severity),

and results based on P value and correlation coefficient

(.

RESULTS

The flow diagram [Figure 1] shows that 261 studies
reviewers searched from all databases. We manually
excluded 81 duplicates and 106 ineligible by
automation tools using Rayyan software.

The reviewers then screened the remaining 74 studies
based on titles, abstracts, outcomes, and language.
They excluded 23 studies for having unrelated themes,
8 for being the wrong publication type, and 18 for
having bad outcomes. Reviewers did a full-text review
of the remaining 21 studies and identified 9 that meet
the inclusion criteria for this review. Nine studies met
the inclusion criteria, comprising a total of
approximately 1,563 participants (including acne cases

and controls where applicable).

[ Identification of studies via databases and registers

Records identified from*:
_§ Databases (n = 261) Records removed before screening:
'g Scopus (n = 36) Duplicate records removed (n=81)
£ Semantic Scholar (n = 65) » Records marked as ineligible by automation tools (n =
£ PMC (n= 38) 106)
-] Google Scholar (n=102)
SINTA (n = 20)
}
Records excluded (n = 49)
Records screened » Title/abstract irrelevant with keyword (n = 23)
(n=74) Wrong publication type (n =8)
Wrong outcome (n = 18)
Reports sought for retrieval »| Reports not retrieved
E (n=21) "l in=0)
g
3 !
B
Reports assessed for eligibility .| Reports excluded:
(n=21) > Incomplete data (n = 12)
— v
§ Studies included in review
3 (n=9)
]
B
—

Figure 1. PRISMA flow figure

The sample sizes ranged from 72 to 384 participants.
The studies were conducted in Turkey*'®, Irag®,
Indonesia’8, Bangladesh?, Qatar??, India®,

Sudan?, and Romania?®. [Table 1]. Regarding study
design, one studies were prospective cohort studies?,
one was a prospective case-control®®, three were case-

control studies??®?* and four were cross-sectional

Asih, Ni Made Suari., et al., Body Mass Index As A Prognostic Biomarker For Acne Vulgaris.... 312



JKM : Jurnal Kesehatan Mahardika
Vol. 12, No. 2, September 2025, pp. 310~317
ISSN: 2355-0724, DOI: 10.54867/jkm.v12i2.278

studies!®?1.2225 [Table 2]. Most studies included
adolescents and young adults, with mean ages
predominantly ranging between 14 and 22 years,
although some studies did not explicitly report mean

ages. Adjusted confounding variables commonly

Table 1. Studies characteristic

included age, sex, exclusion of metabolic conditions

such as polycystic ovarian syndrome (PCOS) and

insulin  resistance,

medication  use

affecting

metabolism or acne, dietary habits, and family history.

Author,Year Country Study Design Participants Adjusted Confounding Variables
(mean age + SD)
Bahar Oztelcan Giindiiz, Turkey Prospective Case: 72 (14.7 £ 1.8), Age, sex, BMI z-score
2023 cohort no control group
Nazik H. Hasrat, 2023 Iraq Case-control Case: 201 (Not reported) Age, sex, medication use,
Control: 203 (Not reported)  hormonal disorders
Yeheskiel Holoaino Bunga, Indonesia Cross- 89 (mean age not reported)  Dietary intake, BMI
2024 sectional
Md. Abul Kalam Azad, 2022  Bangladesh Cross- 125 (20.8 £5.9), Age, sex
sectional no control group
Funda Tamer, 2024 Turkey Case-control Case: 160 (22 + 3), Age, sex, medical history
Control: 160 (22 + 3)
Yasir Aljoudi, 2023 Qatar Cross- Case: 300 (20.88) Excluded meds affecting acne,
sectional Control : Not reported considered family history acne
Barnita Saha, 2023 India Case-control Case: 100 (Not reported) Medication, PCOS, diabetes,
Control: 100 (Not reported)  metabolic diseases
Moteb K. Alotaibi, 2025 Sudan Cross- 384 adolescents (Median Age, sex, parental education
sectional 15.1, IQR 14.0-16.3)
Alexa Florina Bungau, 2024 ~ Romania Cross- 152 acne patients (Mean BMLI, insulin resistance, body
sectional age not reported) composition, GPx activity
Several studies reported a significant association between insulin resistance, fasting glucose, and body fat

body mass index (BMI) and the occurrence and severity
of acne. Four studies found that BMI or BMI-related
measures were significantly higher in acne cases
compared to controls*2%1%22 with most reporting p-values
< 0.05. Two studies did not find a significant correlation
between BMI and acne severity!®?, One study
demonstrated a positive correlation between increasinG
BMI z-score and acne severity assessed by the Global
Acne Grading System (GAGS)* Additionally, some

studies highlighted the role of metabolic factors such as

percentage  in

exacerbating

acne  severity?®?°,

Confounding variables adjusted for in several studies
included age, sex, exclusion of metabolic conditions such
as polycystic ovarian syndrome (PCOS) and insulin
resistance, dietary habits, medication use, and family
history of acne?2324, Various acne severity assessment
tools were employed across studies, predominantly
GAGS*1%22 and the Investigator Global Assessment

Score?
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Table 2. Main outcome of the studies included in this systematic review of the correlation between body mass index and

acne vulgaris

Mean BMI
Author, Year P Value Outcome - Result
Case Control

Bahar Oztelcan Giindiiz, 22.9+1.80 (No control group) <0.01 Higher BMI z-score linked to

2023 increased acne severity in
adolescents

Nazik H. Hasrat, 2023 (Not reported (Not reported numerically) 0.001 Overweight/obesity more

numerically) common in acne patients; BMI
positively associated with acne
occurrence and severity

Yeheskiel Holoaino Bunga, (Not reported)  (No control group) >0.05 No significant relationship

2024 between BMI and acne
incidence

Md. Abul Kalam Azad, 2022  (Not reported)  (No control group) 0.129 No significant association
between BMI categories and
acne severity

Funda Tamer, 2024 (Mean not (Lower than cases) <0.001 BMI, body fat percentage, and

directly fat mass significantly higher in
reported, acne patients compared to
higher than controls

controls)

Yasir Aljoudi, 2023 21.1-214 (No control group) NS (p>0.05) No significant difference in
BMI across acne severity
grades

Barnita Saha, 2023 (Not reported (Not reported numerically) <0.05 BMI, fasting glucose, and

numerically) insulin higher in acne patients

Moteb K. Alotaibi, 2025 Median ~18.4  Median not specified Significant BMI positively associated with

(IQR 16.4— (exact p-value  acne prevalence in adolescents
21.5) not specified)

Alexa Florina Bungau, 2024  (Not reported (No control group) Significant (p  BMI, insulin resistance, and

numerically) <0.05) fat mass correlated with acne

severity

DISCUSSION

This systematic review aimed to assess the relationship
between body mass index (BMI) and acne vulgaris,
focusing on whether elevated BMI serves as a significant
factor in the occurrence and severity of acne. Across the
nine included

studies, a range of methodologies,

populations, and confounding variables were accounted
for, providing a comprehensive overview of current
evidence.

Several studies reported significantly higher BMI values
4,20,19,22

among acne patients compared to healthy controls

For example, Giindiiz et al.* found that adolescents with
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moderate to severe acne had significantly greater BMI and
BMI z-scores compared to those with mild acne (p <
0.01). Similarly, Hasrat et al.?® observed a higher
prevalence of overweight and obesity in acne patients
relative to controls (26.86% vs. 15.76%), and a strong
positive correlation between BMI and acne severity (p =
0.001). Tamer et al.'” confirmed these findings using body
composition analysis, reporting significantly elevated
BMI, body fat percentage, and fat mass in acne patients
compared to controls (p < 0.001). Saha et al.?® further
supported this by showing higher fasting insulin and
glucose levels in adolescent acne patients compared to
controls (p < 0.05). These results align with the known
pathophysiology linking adiposity to increased androgen
production, insulin resistance, and inflammatory
mediators that exacerbate acne.Conversely, some studies
did not find statistically significant associations between
BMI and acne severity. Azad et al.?! reported no
significant difference in BMI categories across acne
severity groups (p = 0.129), and Bunga et al.'® observed
no significant relationship between BMI and acne
incidence among medical students (p > 0.05). These
discrepancies may be attributable to differences in sample
size, population characteristics, or control for
confounding factors such as diet, hormonal status, and
medication use.

Metabolic parameters beyond BMI, such as insulin
resistance and visceral fat, emerged as important
modifiers in acne severity. Bungau et al.?*?®> demonstrated
that insulin resistance, higher fat mass, and visceral fat
were significantly associated with severe acne (p < 0.05),
suggesting that adiposity-related metabolic dysfunction
contributes to acne pathogenesis independently of BMI
alone.

Adjustments for confounding variables such as age, sex,
diet, hormonal disorders (e.g., polycystic ovarian
syndrome), and medication use were common across

studies?®?22 and essential for isolating the independent

effect of BMI on acne outcomes. Differences in acne
severity assessment tools—primarily the Global Acne
Grading System (GAGS)*1*?2 and the Investigator Global
Assessment  Score®*—may  also  contribute  to
heterogeneity in findings.

Taken together, the bulk of evidence suggests that
increased BMI and associated metabolic disturbances play
a substantial role in both the risk and severity of acne
vulgaris. The inflammatory milieu associated with
obesity, including hyperinsulinemia and increased
androgen activity, likely promotes sebaceous gland
hyperactivity and follicular hyperkeratinization, driving
acne exacerbation. However, the presence of studies with
null findings highlights the need for further well-powered,
prospective research employing standardized BMI
classifications and acne severity metrics, alongside
comprehensive adjustment for lifestyle and hormonal fact.
Doctors play a crucial role in educating patients about the
relationship between body mass index (BMI) and acne.
Through individualized counseling, doctors help patients
understand how excess weight, hormonal imbalance, and
systemic inflammation may contribute to acne severity.
By promoting healthy lifestyle habits such as balanced
nutrition, regular physical activity, and evidence-based
skin care, doctors support early prevention and better
clinical outcomes. Effective BMI education empowers
patients to take an active role in managing their acne and

encourages long-term adherence to treatment.

CONCLUSION

This systematic review indicates that increased body mass
index (BMI) is generally associated with a higher risk and
greater severity of acne wvulgaris. Five studies
demonstrated significant positive correlations between
elevated BMI or related metabolic factors and acne
outcomes, while four studies found no clear association,
Metabolic

highlighting ongoing controversy.

dysfunctions such as insulin resistance may play a pivotal
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JM

role in exacerbating acne beyond BMI alone. Due to

heterogeneity in study designs and confounder
adjustments, further large-scale, prospective research with
standardized measures is needed to clarify the role of BMI
in acne pathogenesis and to guide targeted prevention and
treatment strategies. Body Mass Index (BMI) serves as a
simple, widely used diagnostic indicator to classify
individuals based on their body fat status. Although BMI
does not directly measure body fat, it provides a practical
screening tool to identify individuals who may be
underweight, overweight, or obese, conditions that are
often  associated with various metabolic and
dermatological disorders, including acne. BMI use to
support early detection of potential health risks and to
guide further clinical evaluation. In acne research, BMI
can help determine whether excess body weight
contributes to inflammation, hormonal imbalance, or
increased sebum production. While BMI alone cannot
establish a definitive diagnosis of disease, it plays an
important role as an initial, objective parameter that aids
physicians in assessing patient risk profiles and planning

appropriate interventions.

REFERENCE

1. Mavranezouli I, Daly CH, Welton NJ, Deshpande S,
Berg L, Bromham N, et al. A systematic review and
network meta-analysis of topical pharmacological,

and combined

oral pharmacological, physical

treatments for acne wvulgaris. British Journal of

Dermatology. 2022;187(5):639-49.

2. Saurat JH, Halioua B, Baissac C, Cullell NP, Ben
Hayoun Y, Aroman M Saint, et al. Epidemiology of
acne and rosacea: A worldwide global study. Journal
of  American
2024;90(5):1016-8.

3. Zhu Z, Zhong X, Luo Z, Liu M, Zhang H, Zheng H,

et al. Global, regional and national burdens of acne

Academy of  Dermatology.

vulgaris in adolescents and young adults aged 10-24

10.

11.

years from 1990 to 2021: a trend analysis. British
Journal of Dermatology .2025 Feb 1;192(2):228-37.
Vasam M, Korutla S, Bohara RA. Acne vulgaris: A

review of the pathophysiology, treatment, and recent
nanotechnology based advances. Biochem Biophys
Reports [Internet]. 2023;36(September):101578.

Altunay 1K, Ozkur E, Dalgard FJ, Gieler U, Tomas-

Aragones L, Lien L, et al. Psychosocial aspects of
adult acne: Data from 13 European countries. Acta
Dermato Venereologica. 2020;100(4):1-6.

Omar Sl, EL-Mulla KF, Eldabah N, El-Busaidy A.

The effects of Ramadan fasting on acne vulgaris:

clinical, immunological, and oxidative status
considerations. Archives of Dermatology Research.
2025;317(1):1-9.

Spittaels KJ, Ongena R, Zouboulis CC, Crabbé A,

Coenye T. Cutibacterium acnes Phylotype | and Il

Strains Interact Differently With Human Skin Cells.
Frontiers in Cellular and Infection Microbiology.
2020;10(November):1-11.

Thiboutot DM, Nelson AM. Keeping the peace:

Commensal Cutibacterium acnes trains CD4+ TH17
cells to trap and kill. Journal of Clinical Investigation.
2021;131(2):17-9.

Kang S, Amagai M, Bruckner AL, Enk AH, Margolis
DJ, McMichael AJ, et al. Fitzpatrick’s Dermatology.
9th ed. 2019. 1393-1394 p.

Alowairdhi Y, Alrasheed F, Alghubaywi F, Algirnas
MQ, Alajroush WA. Association Between Acne

Vulgaris and Body Mass Index in Adult Population:
A Tertiary Hospital-Based Retrospective Study in
Riyadh, Saudi Arabia. Cureus. 2022;14(12):1-9.

Alshammrie FF, Alshammari R, Alshammari R,

Khan FH, Khan FH. Epidemiology of Acne Vulgaris

and Its Association With Lifestyle Among
Adolescents and Young Adults in Hail, Kingdom of
Saudi Arabia; A Community-Based Study. Cureus.

2020;(July 2020).

Asih, Ni Made Suari., et al., Body Mass Index As A Prognostic Biomarker For Acne Vulgaris.... 316


file:///C:/Users/disco/Downloads/DOI%2010.1111/bjd.21739
file:///C:/Users/disco/Downloads/DOI%2010.1111/bjd.21739
https://doi.org/10.1016/j.jaad.2023.12.038
https://doi.org/10.1093/bjd/ljae352
https://doi.org/10.1093/bjd/ljae352
https://doi.org/10.1016/j.bbrep.2023.101578
https://doi.org/10.1016/j.bbrep.2023.101578
file:///C:/Users/disco/Downloads/10.2340/00015555-3409
file:///C:/Users/disco/Downloads/10.2340/00015555-3409
https://doi.org/10.1007/s00403-024-03561-5
file:///C:/Users/disco/Downloads/10.3389/fcimb.2020.575164
https://doi.org/10.1172/JCI145379
file:///C:/Users/disco/Downloads/10.7759/cureus.32867
https://www.researchgate.net/publication/343060919

JKM : Jurnal Kesehatan Mahardika
Vol. 12, No. 2, September 2025, pp. 310~317
ISSN: 2355-0724, DOI: 10.54867/jkm.v12i2.278

M

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Shrestha P, Gurung S, Shrestha M, Yadav R.
Association Between Acne Vulgaris and Body Mass
Index - A Cross Sectional Study in Tertiary Hospital
of Western Nepal. Journal of Universal College of
Medical Science. 2022;10(02):15-8.

Wu Y, Li D, Vermund SH. Advantages and
Limitations of the Body Mass Index (BMI) to Assess

Adult  Obesity. International  Journal  of
Environmental Research and Public  Health.
2024;21(6).

World Health Organisation. Obesity and overweight
[Website]. 2023.

Smith J, Lopez M. Updated Perspectives on Body
Its Role in Public Health.
International Journal of Behavioral Nutrition and

Mass Index and

Physical Activity. 2022;76(4):345-53.
Wang Y, Zhu M, Wu S, Zheng H. Acne

Comorbidities. Clinical Cosmetic and Investigational

Dermatology. 2022;15(November):2415-20.
Giindiiz BO, Atas H. Relationship between body
mass index z-score and acne severity in adolescents:
a prospective analysis.
Alergologii. 2023;40(6):808-13.

Bunga YH, Manuputty AG, Asmin E, Lestaluhu SA,
Djuhastidar Tando Y. The Relationship Between Diet

Postepy Dermatologii i

and Body Mass Index with Events of Acne Vulgaris
among Medical Students. Berkala llmu Kesehatan
Kulit dan Kelamin. 2024;36(2):123-30.

Tamer F. Do patients with acne tend to have increased

body fat? Comparison of body composition analysis
of patients with acne vulgaris and healthy individuals:
a prospective case control study. Archives
Dermatology Research. 2024;316(8).

Hasrat NH, Al-Yassen AQ. The Relationship

between Body Mass Index and Acne Vulgaris - a
Comparative Study. Medical Journal of Basrah
University. 2022;40(2):143-50.

Azad MAK, Babu MA, Akshan F, Afrin |, Haque ZA.

22.

23.

24,

25.

Association between Different Categories of BMI
and Severity of Acne- A Cross Sectional Hospital
Based Prospective Study. Global Academic Journal
of Medicine Science. 2021;4(3):143-7.

Aljoudi Y, Elshawaf MT. ACNE ANDA ITS
RELATIONSHIP WITH BMI. Vol. 23, HIV
Nursing. 2023. p. 1964-7.

Saha B, Mendiratta V. Evaluating the Body Mass

Index, Blood Glucose, and Serum Insulin in

Adolescent Acne. Indian Journal of Paediatric

Dermatology. 2023;24(1):19-23.
Alotaibi MK, Adam I. Prevalence of Acne and Its
Association With

Increased Body Mass Index

Among Adolescent Schoolchildren in Northern
Sudan: A Cross-Sectional Study. Health Science
Reports. 2025;8(4):1-6.

Bungau AF, Tit DM, Moleriu RD, Vesa CM, Diaconu
CC, Radu AF, et al. the Relationship Between Insulin
Resistance, Body Composition, and Severe Acne: a
Cross-Sectional

2024;72(6):1334-41.

Analysis. Farmacia.

Asih, Ni Made Suari., et al., Body Mass Index As A Prognostic Biomarker For Acne Vulgaris.... 317


https://doi.org/10.3126/jucms.v10i02.51248
https://doi.org/10.3126/jucms.v10i02.51248
https://doi.org/10.3390/ijerph21060757
https://doi.org/10.3390/ijerph21060757
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://academic.oup.com/jcn/article/76/4/345/6578912
https://academic.oup.com/jcn/article/76/4/345/6578912
https://doi.org/10.2147/CCID.S392165
https://doi.org/10.2147/CCID.S392165
https://doi.org/10.5114/ada.2023.133468
https://doi.org/10.5114/ada.2023.133468
file:///C:/Users/disco/Downloads/10.20473/bikk.V36.2.2024.123-130
file:///C:/Users/disco/Downloads/10.20473/bikk.V36.2.2024.123-130
https://doi.org/10.1007/s00403-024-03354-w
https://doi.org/10.1007/s00403-024-03354-w
ttp://dx.doi.org/10.33762/mjbu.2023.141016.1140
ttp://dx.doi.org/10.33762/mjbu.2023.141016.1140
file:///C:/Users/disco/Downloads/10.36348/gajms.2022.v04i03.005
file:///C:/Users/disco/Downloads/10.36348/gajms.2022.v04i03.005
file:///C:/Users/disco/Downloads/doi.org/10.31838/hiv23.03.293
file:///C:/Users/disco/Downloads/doi.org/10.31838/hiv23.03.293
https://journals.lww.com/ijpd
https://journals.lww.com/ijpd
https://doi.org/10.1002/hsr2.70688
https://doi.org/10.1002/hsr2.70688
https://doi.org/10.31925/farmacia.2024.6.12

