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ABSTRACT
Objective: This study aims to examine the short-term effects of oral metformin (MET) on serum
anti-millerian hormone (AMH) levels and to verify its impact on AMH concentrations in women with
polycystic ovary syndrome (PCOS).
Methods: The literature search, extending from January 2000 to April 2023, was conducted using databases
such as PubMed, Embase, and the Cochrane Central, resulting in the inclusion of 20 studies. These selected
studies, evaluated for quality using the Newcastle-Ottawa Scale, investigated changes in AMH levels before
and after treatment, with durations ranging from less than three months to over six months. The reported
outcomes were quantified as standardized mean differences (SMD) with 95% confidence intervals (Cl). This
comprehensive systematic review and meta-analysis was registered with the International Prospective
Register of Systematic Reviews (PROSPERO) under the registration number CRD42023420705. The statistical
analyses were performed using Review Manager 5.4.1.
Results: (1) The study incorporated 20 articles, consisting of 12 prospective studies, 7 randomized controlled
trials (RCT), and 1 cross-sectional study. (2) Serum AMH levels in patients with PCOS diminish subsequent
to the oral administration of MET. (3) Across the spectrum of studies analyzed, a pronounced degree of
heterogeneity is evident, potentially ascribed to differential parameters including body mass index (BMI),
daily pharmacological dosages, the temporal extent of treatment regimens, criteria of PCOS, and detection
Methods. (4) The impact of MET on AMH levels exhibits a dose-responsive trend, with escalating doses of
MET being associated with progressively greater declines in AMH concentrations in the patient population.
For women with PCOS receiving MET therapy, a minimum treatment duration of three months may be
necessary to observe a reduction in serum AMH levels.
Conclusions: The results of this meta-analysis indicate that MET treatment exerts a suppressive effect on
serum AMH levels in women with PCOS. It appears that a treatment duration of at least three months is
required to achieve a significant decrease in AMH concentrations. Furthermore, the influence of MET on
AMH is dose-dependent, with higher doses correlating with more pronounced reductions in AMH levels
among the patients studied.
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Introduction disease [2]. The impact of PCOS on both metabolic and repro-
ductive health underscores its significance as a comprehensive
women’s health concern.

Metformin (MET), widely acknowledged as a foundational
therapy for insulin resistance, has proven its worth by ameliorat-

ing insulin sensitivity, diminishing androgen levels, and promot-

With a prevalence of about 5% to 10%, Polycystic ovary syn-
drome (PCOS) is the most common gynaecological endocrine
disorder in adolescent and childbearing women [1]. PCOS is
characterized by three hallmark features: hyperandrogenism

(HA), ovulatory dysfunction (OD), and polycystic ovarian mor-
phology (PCOM), with the presence of at least two of these fea-
tures required for diagnosis [2]. Reproductive concerns such as
irregular menstrual cycles and infertility are common among
women with PCOS and are often the reasons for seeking medical
care. Beyond its reproductive implications, PCOS is associated
with a range of metabolic issues. Women with the condition are
at increased risk for insulin resistance, disturbances in glucose
metabolism, dyslipidemia, and an elevated risk of cardiovascular

ing ovulatory regularity. Its therapeutic benefits in PCOS patients
are particularly noteworthy, encompassing the regulation of men-
strual cycles, induction of ovulation, and enhancement of fertility
prospects [3]. The research has found that lower doses of MET
may be sufficient to improve biochemical markers and the mor-
phology of polycystic ovaries [4].

As a member of the transforming growth factor P family,
AMH is named for its role in male sex differentiation, during
which it induces the regression of the Millerian ducts [5]. In

CONTACT Bohai Yu @ 1040622053@qqg.com @ Shenzhen Hospital (Futian) of Guangzhou University of Chinese Medicine, Shenzhen City, Guangdong Province, China

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the Accepted Manuscript in
a repository by the author(s) or with their consent.


mailto:1040622053@qq.com
https://doi.org/10.1080/09513590.2024.2330655
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/09513590.2024.2330655&domain=pdf&date_stamp=2024-4-13
http://www.tandfonline.com

2 e H.LIU ET AL.

women, AMH, secreted by the antral follicles and small antral
follicles in the ovary, plays a crucial role in the early recruit-
ment, growth, regulation of follicle selection, and final matura-
tion during the follicular growth process [6]. Cross-sectional
studies have shown that serum AMH levels are generally higher
in patients with PCOS, often 2-4 times higher than in the nor-
mal population [7]. The typical clinical feature of PCOS is the
presence of multiple small follicles with arrested growth and
developmental arrest, which may be associated with excessive
levels of AMH in the body [6]. The implications of AMH in the
pathogenesis of PCOS are profound, not only for understanding
the etiology of the syndrome but also for tailoring interventions
like MET treatment. Monitoring AMH levels could thus offer
valuable insights for managing PCOS, including the optimiza-
tion of therapeutic strategies and the assessment of treatment
response [8].

The relationship between MET and serum AMH levels in
women with PCOS remains an area of active debate within the
scientific community. This is due to the heterogeneous nature of
PCOS and the variable outcomes reported in clinical studies. On
one hand, there are studies suggesting that MET has a diminish-
ing effect on serum AMH concentrations in reproductive-aged
women diagnosed with PCOS [9]. These findings are significant
as they imply that MET may exert a direct or indirect influence
on ovarian function, potentially through the restoration of insu-
lin sensitivity and subsequent hormonal regulation. On the other
hand, several prospective studies have reported a different out-
come, indicating that MET treatment, even over a period of
2-6months, don't alter AMH levels. These studies, however, do
consistently report improvements in body weight and insulin
resistance, which are beneficial effects of MET that can indirectly
influence reproductive health.

The objective of this study is to explore the short-term vari-
ations in serum AMH levels in patients with PCOS undergoing
MET. By focusing on short-term AMH level variations, the study
seeks to contribute to a better understanding of the immediate
impact of MET on ovarian function and its broader implications
for reproductive endocrinology.

Materials and methods
Literature and search strategy

To ensure the rigor and reliability of our systematic review, we
meticulously followed the guidelines set forth by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) and the Meta-analysis of Observational Studies in
Epidemiology (MOOSE) [10]. Our review protocol was prospec-
tively registered with PROSPERO (registration number:
CRD42023420705). We executed a comprehensive literature
search across PubMed, Embase, and the Cochrane Central
Register of Controlled Trials, targeting publications from the year
2000 up to April 2023. The search was restricted to human stud-
ies published in English. We utilized a strategic combination of
Medical Subject Headings (MeSH) and keyword searches to max-
imize the retrieval of pertinent studies. Following the initial
search, two independent reviewers undertook a meticulous
screening and data extraction process for all identified studies.
To augment the thoroughness of our search and ensure no sig-
nificant studies were omitted, a third reviewer performed an
additional check of the references of all selected articles. This
layered approach to study selection and data extraction aimed to
minimize bias and enhance the validity of our findings.

Inclusion and exclusion criteria

Studies were included in this meta-analysis if they met the fol-
lowing criteria: (1) the study population included reproductive-age
women, (2) serum AMH were measured in all study participants
at least once before and after medication, (3) the association
between MET and AMH levels was described and quantitative
information was provided.

Studies were excluded if: (1) Clinical case report, review,
meta-analysis or cell, animal model. (2) Evidence-based informa-
tion comes from books, conferences, notes, thesis, case series,
letters, or unpublished studies. (3) Unreliable extracted data,
overlapped data sets, and paragraphs only abstract available.

Data extraction and Quality evaluation

In line with the principles of Design, Measurement, and
Evaluation in Clinical Research (DME) and evidence-based med-
icine, our meta-analysis process involved a rigorous independent
review of each article by two evaluators proficient in
evidence-based practices. Data were meticulously extracted on
key study characteristics including authorship, publication year,
region, study design, population size, PCOS criteria, participant
age, BMI, treatment duration, metformin dosage, AMH detection
methods, and study conclusions. Discrepancies between reviewers
were resolved via consensus with the involvement of all authors.
Efforts to obtain missing information from study authors were
unsuccessful. We applied the Newcastle-Ottawa Scale (NOS) for
quality assessment, with any differences in evaluation resolved by
revisiting the original articles [11].

Statistical analysis

To perform the meta-analysis, we utilized the RevMan software
(Review Manager, version 5.4; Cochrane Collaboration), focusing
on the AMH as our primary outcome measure. Initially, we
extracted the mean and standard deviation (MSD) of AMH lev-
els from each selected study. For consistency across data sets, we
converted the units based on the molecular weight of AMH,
which is 140kDa, with the conversion being 1ng/mL =
7.14pmol/L [12]. After standardizing the data, we conducted a
comparative analysis of AMH levels pre- and post-metformin
intervention. To quantify the impact of MET on these hormonal
concentrations, we computed the weighted mean difference
(WMD) and associated 95% confidence intervals (CI) for the
continuous variables. To assess the consistency of our findings
across the studies, we evaluated heterogeneity using the I? statis-
tic. A p-value of less than 0.05 was considered statistically signif-
icant. Noticing variations among study results, we conducted
further subgroup and sensitivity analyses to identify potential
sources of heterogeneity and to ensure the stability and accuracy
of our meta-analysis conclusions.

Results
Literature search

The systematic literature search retrieved 215 articles. Figure 1
summarizes the quantity of articles initially retrieved during the
search process, as well as the number of studies ultimately
included in the analysis after appropriate exclusions were applied.
Ultimately, a total of 20 studies met the inclusion criteria for the
systematic review.



Figure 1. Flowchart of the systematic literature search strategy and results.

Characteristics of the included studies

Table 1 concisely summarizes the characteristics of the studies
included in the systematic review. Published between 2000 and
2023, the body of literature encompasses 12 prospective studies,
7 randomized controlled trials, and 1 cross-sectional study, total-
ing 542 participants with PCOS. Diagnostic criteria varied, with
the Rotterdam criteria being employed in 12 studies, the NIH
criteria in two, and the AE-PCOS criteria in one. Some of the
studies documented changes in hormone levels or follicular
counts before and after MET treatment, as presented in Table 2.

While six studies found no significant change in AMH levels
with MET therapy [13,15-18,23], nine others observed a notable
decrease in serum AMH after treatment [14,19-22,24-27].
Additionally, three studies detected a downward trend in AMH
levels following MET administration, but the results didnt
achieve statistical significance [15, 28, 29]. Conversely, four stud-
ies specifically identified that MET effectively lowers AMH levels
in obese PCOS patients [19,29,30,31].
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Quality of included studies

The methodological quality of the studies incorporated into our
analysis was appraised independently by two reviewers, Liu and
Tian, utilizing the Newcastle-Ottawa Scale (NOS). This scale
assesses three critical domains—selection, comparability, and out-
come—awarding a total of zero to nine stars to each study in
correlation with its perceived risk of bias. The assignment of a
greater number of stars on the NOS signifies a study of higher
methodological quality. Disagreement among the reviewers was
resolved by discussion (Table 3).

Publication bias

The funnel plot analysis displayed a near symmetrical distribu-
tion of published literature on either side of the graph, however
the meta-funnel plot analysis conducted in this study revealed a
potential presence of publication bias Figure 2.
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Table 2. Changes in LH and FSH hormones and number of follicles before and after medication.

Pretreatment Post-treatment

Author LH FSH LH/FSH AFC LH FSH LH/FSH AFC
Piltonen, T 2005 NA NA NA 11.90£0.50 NA NA NA 83+0.6
Bayrak, A 2007 (IR 9.42+4.61 5.56+2.06 1.73+£0.73 38.80+19.30 9.10+4.70 596+1.59 1.46+0.46 50.75+19.26

patients with PCOS)
Bayrak, A 2007 (NIR 9.70+5.06 5.16+£2.56 1.47+0.57 29.40+14.70

patients with PCOS)
Falbo, A 2010 11.89+3.87 5.85+1.57 NA NA A-0.12+0.31 A0.06+0.03 NA NA

(Met-anov group)
Falbo, A 2010 (Met-ov 12.56+3.45 5.86+1.32 NA NA NA-0.76+0.25 A-0.03+0.04 NA NA

group)
Fabregues, F 2011 13.10+£1.20 NA NA 28.06+6.80 12.10£1.30 NA NA 24.20+30.00
Panidis, D 2011 12.81+7.65 6.56+1.46 NA NA 13.60+16.69 6.49+3.76 NA NA
Chhabra, N 2018 NA NA NA 13.06+1.8 NA NA NA 9.8+1.7
Daneshjou, D 2022 NA 4.99+0.72 NA NA NA 5.98+0.96 NA NA
Rajasekaran, K 2022 7.00+3.43 737+1.34 0.94+0.62 248+4.1 6.82+4.90 540+1.31 1.25+0.96 22.5+4.0
Nazirudeen, R 2023 15.24+£11.33 6.83+3.24 221117 NA 8.4 NA 0.48 NA
Table 3. Quality Assessment of meta-analysis based on the Newcastle-Ottawa Scale judgment.

Selection Comparability Outcome
Was
Demonstration ~ Comparability follow-up
Selection that outcome of  of cohorts on long
of the non interest was not the basis of the enough for Adequacy of
Representativeness of  exposed  Ascertainment of present at start design or Assessment of outcomes to follow up of  Quality

Study the exposed cohort cohort exposure of study analysis outcome occur cohorts score
Nazirudeen, R * * * * * * * * EEXXXKXXK¥
Daneshjou, D * * * * * * * * KEXKKKXKXH¥
Rajasekaran, K * * * * * * * * EEXXXKXXK¥
Hughes, L * * * * * * AAXXKX
Usman, Fatimah * * * * * * ikl
Chhabra, N * * * * * * KAXXKX
Foroozanfard, F * * * * * * * EEXXXXK
WiWEkO, B * * * * * * * KEXXKXK
Madsen, H N * * * * * * AAXXXX
Saleh, B O * * * * * * KRR KX
Nascimento, A D * * * * * * FRRRR
Neagu’ M * * * * * * KRR KX
Tomova, A * * * * * * * * EEXXXKXXK¥
PanidiS, D * * * * * * * KEXXKXK
Fébregues, F * * * * * * * EEXXXXK
Romualdi' D * * * * * * * KEXXKXK
Fa'bO, A * * * * * * * * EEXXXKXXK¥
Carlsen, S M * * * * * * KAXXKX
Bayl’ak, A * * * * * * EAXXXX
P”tOnen, T * * * * * * * KEXXKXK

Figure 2. Funnel Plot of Serum AMH Changes before and after Metformin
Treatment.

Meta-Analysis results

The meta-analysis comprised 542 literature samples. As shown in
Figure 3, significant heterogeneity was found for the included

studies (1>=84%, p<0.00001). Thus, a random-effects model was
applied to combine effect size. The analysis demonstrated a
decrease in the serum AMH levels in patients with PCOS after
MET treatment [MD = 1.33, 95%CI (0.80, 1.86), p<0.00001].

In order to delve into the origin of heterogeneity, a sensitivity
analysis employing the ‘single division method was conducted.
Notably, upon the exclusion of Usman and Fatimahs papers, a
substantial alteration in heterogeneity was observed (I>=51%,
p=0.004) Table 4.

The observed heterogeneity may arise from the divergent
units of measurement utilized for the AMH index, specifically
the use of pmol/L in the present study compared to ng/mL in
other literature, which could potentially account for the incon-
gruity observed in the findings.

To investigate the underlying factors contributing to heteroge-
neity, a subgroup meta-analysis was conducted. The parameters
for this subgroup analysis encompassed diagnostic criteria for
AMH levels, AMH detection methods, body mass index (BMI)
categories, daily medication dosages, and the duration of the
treatment.
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Figure 3. Forest plot of Serum AMH Changes before and after Metformin Treatment.

Table 4. Sensitivity analysis of serum AMH Changes before and after MET

treatment.
Remove literature Heterogeneity test MD 95%Cl P-value
Piltonen, T 2005 [>=85%, p <0.00001 1.36 [0.81, 1.92] p<0.00001
Bayrak, A 2007 (IR [>=85%, p<0.00001 1.38 [0.84, 1.92] p<0.00001
patients with PCOS)
Bayrak, A 2007 (NIR [>=85%, p<0.00001 1.38 [0.85, 1.92] p<0.00001
patients with PCOS)
Carlsen, S M 2009 [>=85%, p<0.00001 1.34 [0.81, 1.87] p<0.00001
Falbo, A 2010 (Met-anov I>=85%, p <0.00001 1.30 [0.76, 1.84] p<0.00001
group)
Falbo, A 2010 (Met-ov [>=85%, p <0.00001 1.32 [0.79, 1.86] p<0.00001
group)
Fabregues, F 2011 [>=83%, p <0.00001 1.30 [0.75, 1.86] p<0.00001
Panidis, D 2011 [>=85%, p<0.00001 1.33 [0.79, 1.87] p<0.00001
Romualdi, D 2011 [>=85%, p <0.00001 1.37 [0.81, 1.93] p<0.00001
Tomova, A 2011 [>=85%, p<0.00001 1.34 [0.80, 1.87] p<0.00001
Neagu, M 2012 [>=80%, p <0.00001 1.20 [0.70, 1.70] p<0.00001
Nascimento, A D 2013 [>=85%, p<0.00001 1.35 [0.78, 1.92] p<0.00001
Madsen, H N 2015 [>=85%, p <0.00001 1.35 [0.81, 1.89] p<0.00001
Saleh, B 0 2015 1>=83%, p<0.00001 1.33 [0.74, 1.91] p<0.00001
Foroozanfard, F 2017 [>=85%, p <0.00001 1.29 [0.76, 1.83] p<0.00001
Wiweko, B 2017 [>=85%, p<0.00001 1.32 [0.79, 1.86] p<0.00001
Chhabra, N 2018 [>=84%, p <0.00001 1.23 [0.71, 1.75] p<0.00001
Usman, Fatimah 2020 P=51%, p=0.004 1.45 [1.06, 1.84] p<0.00001
Hughes, L 2022 [>=85%, p <0.00001 1.36 [0.82, 1.89] p<0.00001
Daneshjou, D 2022 [>=85%, p<0.00001 1.41 [0.86, 1.96] p<0.00001
Rajasekaran, K 2022 [>=85%, p <0.00001 1.35 [0.81, 1.89] p<0.00001
Nazirudeen, R 2023 [>=84%, p<0.00001 1.25 [0.72, 1.78] p<0.00001

Subgroup analysis of criteria of PCOS

The study findings reveal that the subgroup analysis of Rotterdam
criteria (I>=38%, p=0.09) demonstrates lower within-group het-
erogeneity compared to other criteria (I>=69%, p=0.002), and
there’s statistically significant difference between the two groups
(Z=7.14, p<0.00001) Figure 4.

Subgroup analysis of detection methods

The study utilized enzyme-linked immunosorbent assay (ELISA),
enzyme immunoassay (EIA), Beckman Coulter Gen II ELISA
(Coulter Gen II), and electrochemiluminescence immunoassay
(ECLIA) for AMH detection. Analysis of subgroups revealed low

heterogeneity both within and between groups, indicating that
the variation in AMH detection methods may be the primary
cause of heterogeneity (I>=0%, p=0.59) Figure 5.

Subgroup analysis of BMI

The subgroup analysis of BMI reveal that MET has a greater
effect in reducing serum AMH levels in obese women with
PCOS (MD = 1.71, 95% CI [1.02, 2.40], Z=4.87) compared to
non-obese women with PCOS (MD = 1.23, 95% CI [0.77, 1.69],
Z=5.25) Figure 6.

Subgroup analysis of daily dosage

The three subgroups exhibit low heterogeneity within each group,
while the between-group heterogeneity is moderate (I>=51%,
p=0.004). Findings indicated that higher doses of MET were
associated with a greater reduction in AMH levels among
patients. Especially, when patients with PCOS were administered
doses exceeding 2000mg/d, an even more pronounced decrease
in AMH was observed (MD = 2.62, 95% CI (1.99, 3.25), Z=8.17,
p<0.00001) Figure 7.

Subgroup analysis of treatment duration

The subgroup analysis, which focused on treatment duration,
revealed low heterogeneity between the different duration groups,
yet it showed high heterogeneity within subgroup 1, which com-
prises treatments of three months or less. These findings suggest
that treatment duration may contribute to the variability in out-
comes Figure 8.

Discussion

PCOS is one of the most common endocrine disorders of repro-
ductive age group women with rising prevalence of obesity, ges-
tational and type 2 diabetes mellitus globally. Due to its
progressive nature, untreated PCOS results in long-term meta-
bolic and fertility consequences as well as distressing symptoms
to affected women, lead to an important public health issues.
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Figure 4. Forest plot for subgroup analysis of Criteria of PCOS.

Figure 5. Forest plot for subgroup analysis of Detection Methods.
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Figure 6. Forest plot for subgroup analysis of BMI.

Figure 7. Forest plot for subgroup analysis of Daily dosage.
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Figure 8. Forest plot for subgroup analysis of Treatment duration.

The findings of this meta-analysis support that MET treat-
ment in women with PCOS has a downregulation effect on
serum AMH. Recent studies have illuminated that the adminis-
tration of MET, an activator of AMP-activated protein kinase
(AMPK), can effectively reduce AMH levels and enhance ovar-
ian follicle development. Utilizing alAMPK-deficient transgenic
murine models, studies have demonstrated the manifestation of
irregular estrous cycles and ovulatory impairments, coupled with
aberrant follicular maturation, heightened AMH concentrations,
and increased ovarian androgen synthesis. A study suggests that
MET may exert its therapeutic effects on PCOS by suppressing
the expression of the alAMPK gene, potentially ameliorating
the PCOS phenotype [32]. Nevertheless, further research is nec-
essary to completely elucidate the molecular mechanisms under-
lying MET’s role in the pathophysiology of PCOS.

The meta results showed that the AMH value decreased more
significantly in obese PCOS women than in non-obese individu-
als when high doses of MET were used. Insulin can promote the
recruitment of primordial follicles and increase the number of
small antral follicles, which in turn can lead to an increase in
AMH levels. MET may affect AMH levels in obese PCOS
patients by improving insulin resistance and high insulin levels.
In obese patients with PCOS, it has been demonstrated that
MET can reduce fasting and glucose-stimulated insulin levels, as
well as decrease ovarian cytochrome P450c17 activity, leading to
a reduction in serum free testosterone concentration [23]. This
suggests that MET may be effective in treating the hormonal
imbalances associated with PCOS, particularly in obese patients.

While there’s a proposal that the dosage of MET, particularly
for obese patients with PCOS, may significantly impact treatment
outcomes and serve as a crucial determinant of treatment suc-
cess, there remains a lack of consensus on the optimal dosage of
MET [33].

The meta-analysis demonstrated a dose-response relationship
between MET and AMH levels in patients with PCOS. A greater
reduction in AMH levels was observed with increasing doses of

MET, with the most significant decreases occurring when the
daily dosage surpassed 2000mg. Moreover, it appears that the
duration of MET therapy is a critical factor in reducing AMH
levels in women with PCOS. The analysis suggests that a mini-
mum treatment period of three months is necessary to achieve a
noticeable reduction in serum AMH levels.

This temporal requirement for MET’s effect on AMH levels
was further supported by a longitudinal study spanning eight
months [34]. In this study, no significant changes in AMH levels
were observed during the initial four months of MET therapy.
However, a statistically significant reduction in AMH concentra-
tions became evident in the latter four months. This finding
aligns with the notion that prolonged MET treatment is required
to exert a significant therapeutic impact on AMH levels in PCOS
patients.

The presence of previous literature, including the review
and meta-analysis cited as reference [35], don't overshadow the
unique contributions of our current study to the field. This
research advances the understanding of MET’s effects on serum
AMH levels in PCOS patients through several significant
enhancements and novel insights: (1) Inclusion of Recent
Studies: This meta-analysis extends the existing body of knowl-
edge by including eight additional studies than those
meta-analysis [35], which only covered literature up until 2018.
(2) Expanded Sample Size: By encompassing a sample size
twice as large as the one used in the previous study, our
research offers greater statistical power and external validity.
(3) Dose-Response Relationship: This results confirm the sig-
nificant reduction in serum AMH levels following MET treat-
ment and, crucially, elucidate a dose-response relationship.
This finding is particularly valuable as it provides guidance on
dosing that can be translated into clinical practice, optimizing
therapeutic outcomes for patients with PCOS. (4) Identification
of Sources of Heterogeneity: We have identified and analyzed
potential sources of heterogeneity. These factors are critical for
interpreting the results and for designing future research.



The combination of these elements underscores the originality
and importance of this study. By addressing gaps in the existing
research and providing new insights into the management of
PCOS with MET, this study not only complements but also sig-
nificantly expands upon the findings of previous analyses.

Given the current state of evidence, it may be premature to
draw definitive conclusions regarding the impact of MET on AMH
levels in patients with PCOS. The primary limitations of this study
include a limited understanding of the optimal dosage of MET, its
long-term therapeutic effects, and its variable effects across differ-
ent patient. Furthermore, AMH detection methods heterogeneity
poses a significant challenge to the integrative analysis of data,
potentially affecting the clarity and generalizability of the results.

The quantification of AMH has become increasingly pivotal
in clinical diagnostics and reproductive research. Yet,
inter-laboratory variability in AMH measurements has emerged
as a significant concern. These variations may stem from a mul-
titude of factors within the assay methodologies, such as the
selection of antibodies, reagent composition, calibration proto-
cols, data interpretation, and sample processing [36].

Considering these discrepancies, and the fact that serum
AMH levels naturally decline with age, it is crucial to establish a
method-independent international standard for AMH measure-
ment. Such a standard must be informed by rigorous, large-scale,
multicenter studies that include samples from various demo-
graphic backgrounds, age groups, and physiological conditions,
particularly when using AMH as a prognostic biomarker for
PCOS treatment [37].

Therefore, future research should focus on these areas to refine
treatment protocols and improve clinical outcomes. Further research
is needed ideally in the form of large-scale, randomized controlled
trials with standardized protocols for MET administration and AMH
measurement, to elucidate the role of MET on this important bio-
marker and its implications for the management of PCOS.

Conclusion

This meta-analysis provides evidence that MET therapy exerts an
inhibitory effect on serum AMH levels in women diagnosed with
PCOS. The findings indicate that a treatment duration of at least
three months is required to achieve a significant reduction in
AMH concentrations. Furthermore, the impact of MET on AMH
levels is dose-dependent, as higher dosages lead to more pro-
nounced decreases in AMH.
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