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Abstract

This systematic review draws together current findings
from high-impact medical literature to examine whether
Polycystic Ovary Syndrome (PCOS) and consanguinity
might be linked. Consanguinity - marriage between
biologically related individuals - remains common in parts
of the world and is known to increase autozygosity. That
genetic effect could matter for a complex, multifactorial
condition like PCOS, by both exposing recessive genetic
variants and shifting overall polygenic risk. In this review,
we look closely at PCOS’s genetic framework, explore how
consanguinity may affect ovarian reserve, and consider
evidence from specific populations, along with early insights
into possible epigenetic mechanisms. The overall picture
suggests a biologically plausible connection: consanguinity
seems to intensify familial clustering of PCOS and influence
ovarian reserve, even though some studies disagree. For
clinicians, this points to the value of detailed family histories
and incorporating genetic counselling into routine care. At
the same time, the gaps in knowledge are hard to ignore -
especially the shortage of large-scale, multi-ethnic studies
that could clarify causality and lead to more targeted
interventions.

Introduction
Overview of polycystic ovary syndrome (PCOS)

Polycystic Ovary Syndrome (PCOS) is one of the most
common endocrine disorders in women of reproductive
age, with a global prevalence estimated between 6%
and 13% [1]. Even with those figures, the true burden
may be underestimated - some reports suggest that
as many as 70% of cases remain undiagnosed [2].
Clinically, PCOS represents a spectrum of hormonal
and metabolic imbalances. Women often present with

irregular or absent menstrual cycles, signs of androgen
excess, and ultrasound evidence of multiple ovarian
follicles [3-10].

The syndrome is the leading cause of anovulatory
infertility, responsible for roughly 70% of such cases
[11]. Although PCOS is not purely a reproductive
problem. Its reach extends to serious long-term health
issues [10,12,13], including metabolic syndrome [14],
type 2 diabetes [15,16] , cardiovascular disease [17,18],
obesity [19], and an elevated risk of endometrial
cancer [20]. Mental health is also affected; depression,
anxiety, and negative body image are common,
contributing to social stigma [10,12]. Although there is
no cure, symptoms can be controlled through lifestyle
modification, targeted pharmacotherapy, and, when
needed, fertility interventions [21-23].

Definition and prevalence of consanguinity

Consanguinity describes a marital union between
individuals who share a biological relationship - second
cousinsorcloser[24,25].Thispracticeremainsembedded
in the social fabric of many regions, particularly in the
Middle East, North Africa, and South Asia [26,27]. In
certain Arab states, first-cousin marriages constitute
25% - 30% of all unions [26]. In Pakistan, prevalence
has been recorded at approximately 63% over recent
decades [28]. On a global scale, more than 10% of
people live in communities where consanguineous
marriage is the cultural norm [29].

The motivations behind such unions are often
intertwined with cultural, social, and economic priorities
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- from maintaining family property to reinforcing kinship
ties and reducing the likelihood of marital disputes
[24,26].

However, the genetic consequences are well
documented. Congenital malformation rates in offspring
from consanguineous unions average about 4.5%,
compared with 1% in the general population [30,31],
and the incidence of autosomal recessive disorders is
markedly higher [32-35]. That the practice remains
common despite these risks highlights how deeply
rooted traditions can outweigh medical considerations
[24]. For public health professionals, this creates a need
for culturally informed genetic counselling that balances
respect for tradition with clear communication of health
implications.

Rationale for exploring the intersection of PCOS and
consanguinity

PCOS tends run strongly in families, with twin
studies suggesting that about 70%-71% of the risk could
be attributed to heritable factors [36,37]. The genetic
basis combines polygenic risk with the influence of
rare familial variants [37]. Consanguinity increases
autozygosity, leading to long runs of homozygosity (ROH)
within the genome [38,39]. These regions can unmask
recessive variants and alter the distribution of genetic
risk for complex traits [40]. The probability of inheriting
deleterious rare homozygous single nucleotide variants
(SNVs) is estimated to be 10-20 times higher for the
offspring of first cousins [40].

When these dynamics meet the genetic architecture
of PCOS [41], the result could be a “genetic amplifier”
effect [40]: Not the creation of new mutations, but
an intensified expression of harmful alleles already
present in the family. This might contribute to higher
prevalence rates in consanguineous populations, as
well as earlier onset, more severe disease phenotypes,
or even distinctive genetic subtypes. Understanding
these patterns will require targeted studies in affected
populations.

The broader impact of PCOS reinforces the
importance of this line of inquiry. Beyond infertility
[12,10], women with PCOS face substantial risk for
metabolic comorbidities [17] such as type 2 diabetes,
cardiovascular disease, obesity, and endometrial cancer,
along with psychological strain [12,10]. Consanguinity
itself has been associated with multifactorial disorders,
including metabolic diseases [27,42]. A study in Pakistan
noted a consistent link between intrafamilial marriage,
higher BMI, insulin resistance, oligomenorrhea, and
impaired glycemic control in women with PCOS [43].
These findings suggest that, in some communities,
consanguinity may intensify both the reproductive
and metabolic components of PCOS - a combination
that has clear implications for clinical screening and
management strategies.
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Genetic Architecture of PCOS and the Role of
Consanguinity

PCOS as a complex, highly heritable disorder

Polycystic Ovary Syndrome (PCOS) is a common
disorder that affects many women of reproductive age
[1]. Its genetic component is strong, as twin studies
suggest heritability around 70-71% [36,37]. Families
often show clustering of PCOS cases, which supports the
idea that genetics plays a major role [12]. Still, genetics
does not act alone-environmental and lifestyle factors
clearly influence how the syndrome manifests, making
it multifactorial [36].

Genome-Wide Association Studies (GWAS) have
identified multiple loci linked to PCOS [44,45,41].
Notable genes include DENND1A, THADA, LHCGR, FSHR,
and INSR [44,45], which influence insulin resistance,
ovarian steroidogenesis, and steroid hormone
biosynthesis [36,37]. These findings hint at why PCOS
can appear so differently across patients.

Clinically, PCOS is quite heterogeneous. Researchers
describe “reproductive” and “metabolic” subtypes,
each with distinct genetic backgrounds and hormonal
profiles [9,46]. Studies have mentioned complex
molecular networks, pinpointing hub genes as CD93,
CYBB, DOCKS, IRF1, MBOAT1, MYO1F, NLRP1, NOD2,
PIK3R1, and PTER [47]. Other genes implicated include
CYP1A1, CYP19A1, ESR1, AR, AMH, AdipoR1, NAMPT,
NPY, PTEN, EGFR, and Akt [36,48]. Altogether, this
diversity emphasizes why PCOS can present so variably
in different women.

Mechanisms: Increased autozygosity and unmasking
of recessive variants

One notable effect of consanguinity is increased
autozygosity, which means that long stretches of
DNA are identical because they come from a common
ancestor [40,38,39]. These regions are called runs of
homozygosity (ROH).

The implications are important. Higher homozygosity
can shift polygenic liability for complex traits. More
critically, it may expose rare recessive variants that
would normally stay hidden in heterozygous individuals
[40]. Whole- genome sequencing shows that children of
related parents carry more deleterious rare homozygous
SNVs [40]. To give an example: children of second cousins
carry about twice the burden, first cousins tenfold, and
double first cousins up to twentyfold, compared with
children of unrelated parents [40].

While this effect is clear for rare autosomal diseases,
its impact on common disorders, including PCOS, is less
dramatic [40,49]. For PCQOS, consanguinity might mostly
matter if rare recessive variants are important for a
family’s phenotype. Alternatively, multiple common
variants might combine to create a slightly higher risk.
This could explain why consanguinity may influence
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both the severity and pattern of PCOS differently in
different families.

Itisalsoworthmentioningthatelevatedhomozygosity
is not only caused by close-relative marriage. Population
bottlenecks and endogamy can have similar effects [38].
Understanding the balance between rare and common
variants in these populations will be crucial for tailoring
counselling and interventions.

Emerging evidence on specific gene associations
(e.g., BRCA1)

New research highlights specific gene links in
consanguineous populations. In India, a case-control
study found an association between BRCA1 mutations
and PCOS (p = 0.045) [50]. Around 8.2% of PCOS
patients carried the rs1555600862 (C > G) variant in
BRCA1, which described as a benign mutation. Notably,
parental consanguinity was much more common in the
PCOS group-49% versus 8.5% in controls (p = 0.001) [50].

Although BRCA1 is best known for breast and
ovarian cancer risk, these findings suggest it may also
affect ovarian function relevant to PCOS. Increased
homozygosity could amplify the effect of such variants,
especially if combined with other genetic modifiers.

Clinically, this raises the idea that screening for BRCA1
and possibly other DNA repair genes could inform more
than just cancer risk. In some populations, this could
guide integrated approaches to both reproductive and
oncologic health.

Table 1 [36,44,45,37,41,48] summarizes the key
geneticfactorsimplicatedin PCOSand how consanguinity
might alter their expression or penetrance. This serves
as a practical reference for researchers and clinicians
working with consanguineous populations.

Impact of Consanguinity on Ovarian Reserve
Evidence supporting reduced ovarian reserve

Several studies suggest that parental consanguinity
could influence ovarian reserve, which is a key factor
in female fertility [51]. In clinical practice, ovarian
reserve is usually assessed through markers such as
anti-Millerian hormone (AMH) levels and antral follicle
count (AFC) [52].

A particularly notable study by Melado, et al. (2022)
examined 2,198 women from the Arabian Peninsula [51].
The findings were striking: even though women from
consanguineous unions were, on average, younger than
non-consanguineous women, they showed lower AMH
(p =0.036) and AFC (p = 0.003) levels after adjusting for
age [51]. This observation hints that consanguinity may
affect ovarian reserve independently of chronological
aging, possibly indicating a lower baseline or an
accelerated decline.

From a clinical standpoint, this raises important
considerations. If consanguinity predisposes women
to earlier reductions in ovarian reserve, proactive
assessment might be warranted, particularly for
those showing menstrual irregularities or difficulties

Table 1: Genetic factors implicated in PCOS with relevance to consanguinity.

Gene/Locus Known Role in PCOS Relevance to Consanguinity/Autozygosity
Hyperandrogenism, gonadotropin exocytosis, Part of polygenic risk, variants associated with
DENND1A - : D - L
ovarian function PCOS susceptibility in various ethnicities
THADA Energy metabolism, obesity, insulin resistance Part of p.OIyg?mC risk, assomatgd with
dysfunctions in energy metabolism
LHCGR Luteinizing hormone/chorlogonadotropl n. Part of polygenic risk, overexpression in PCOS
receptor, ovarian function, androgen secretion
Follicle-stimulating hormone receptor, ovarian Part of polygenic risk, variants investigated for
FSHR . o
function PCOS susceptibility
INSR Insulin receptor, insulin resistance, ovarian Part of polygenic risk, under expression in
androgen production metabolic tissues, overexpression in ovary
Specific association with PCOS in
BRCA1 DNA repair, tumor suppressor, ovarian function consanguineous cohorts, potential influence on
ovarian dysfunction
CYP11a Steroidogenesis (cholesterol to progesterone) Repprtgd assqmahon with PCOS, though
replication varies
Steroidogenesis (17- Heterozygous association with PCOS- like
CYP21 . .
hydroxyprogesterone to 11- deoxycortisol) hyperandrogenemia
CYP17 Steroidogenesis (pregnenolone/progesterone | Increased expression in theca cells,
to 17-hydroxy forms), androgen levels polymorphism associated with PCOS
CYP19 Aromatase p450, estrogen formation Lower activity reported in PCOS
AR Androgen receptor, androgen effects Mutations/disruptions reported to cause PCOS,
on X chromosome
SHBG Sex hormone-binding globulin, controls sex Lower in PCOS due to hyperinsulinemia,
hormone levels variants investigated
CD93, CYBB, DOCKS, IRF1, Various roles (e cvtokine production. TNF Identified as "hub genes" in recent
MBOAT1, MYO1F, NLRP1, signaling) 9. ¢y P ’ bioinformatics analyses, causal relationship
NOD2, PIK3R1, PTER gnaling with PCOS risk

[36,44,45,37,41,48].
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conceiving. In other words, it seems that in daughters
of consanguineous unions, fertility issues might appear
sooner, suggesting a need for early monitoring and
potentially earlier interventions.

Conflicting evidence and

considerations

methodological

Not all studies, however, report the same association.
A retrospective cohort study in Oman (2024),
which included 414 women, found no statistically
significant differences in AMH, AFC, or FSH between
consanguineous and non- consanguineous groups
[53]. One important caveat is that AMH measurements
were not available for all participants, largely due to
resource limitations, though AFC and FSH were more
comprehensively assessed [53].

These results contrast with earlier studies from
Kuwait and Egypt, which reported reduced ovarian
reserve in women born of consanguineous unions
[54,55]. Such discrepancies highlight the challenges of
interpreting observational data. Differences in sample
size, definitions of consanguinity, completeness of
hormonal assessments, and statistical methods can all
influence outcomes [53].

In addition, particular factors to specific populations
might play an important role. Even within the Arabian
Peninsula, subtle variations in genetics, environment,
and culture might affect ovarian reserve [27]. Additional
unmeasured factors-such as nutrition, socioeconomic
status, or hidden genetic modifiers-could also
contribute, and these are not consistently accounted
for across studies.

This variability underscores a critical knowledge gap.
That is why drawing firm conclusions from observational
studies can be challenging and difficult. Moving forward,
there is a strong need for international collaboration
and standardized research protocols. Ideally, researches
would include uniform definitions of consanguinity,
consistent phenotyping of ovarian reserve, detailed
reporting standards and comprehensive genetic profiling
(like autozygosity mapping). Following such approaches
would help clarify true biological associations, enable

robust meta-analyses, and accelerate understanding of
how consanguinity may affect ovarian function table 2
[51,53].

Population-Specific Observations and Clinical
Manifestations

Prevalence of consanguinity in PCOS cohorts

In certain parts of the world, consanguineous
marriages remain common, and these patterns seem
to leave a mark on PCOS prevalence [26,27]. Take the
Middle East or South Asia, for example-clinicians there
often encounter PCOS patients whose parents were
closely related. A study from a Pakistaniinfertility clinicin
1997 reported that nearly half of the couples struggling
with infertility had first-degree intrafamily marriages
[43]. That’s striking, isn’t it? Fast-forward to the more
recent Indian case-control study examining BRCA1
mutations, which found that almost 49% of women with
PCOS came from consanguineous unions, compared to
just 8.5% of healthy controls [50]. The difference was
highly significant (p = 0.001), clearly indicating that the
pattern isn’t random [50].

What’s interesting here is the potential double-
edged nature of this pattern. High genetic homogeneity
increases the risk for recessive disorders, yes, but
from a research perspective, it simplifies the genetic
landscape. With less background variability, rare
variants or polygenic interactions may be easier to
detect, providing researchers a unique window into
the genetic underpinnings of PCOS in these populations
[27]. In a way, studying high- consanguinity cohorts
could accelerate discoveries that remain hidden in
more genetically diverse groups, ultimately shaping
population-specific diagnostic tools or targeted
therapies.

Influence on phenotypic expression and metabolic
comorbidities

Consanguinity doesn’t just seem to affect the
likelihood of developing PCOS-it might also influence
how the syndrome manifests. Populations with a
history of intrafamily marriages often see higher rates

Table 2: Key studies on parental consanguinity and ovarian reserve in PCOS.

Study Association
. . Sample Key Findings (AMH, with S
(Author,  Journal Region Study Design Size AFC, FSH) Ovarian Noted Limitations
Year)
Reserve
Significantly lower AMH Associated Women in
. (p =0.036) and AFC (p | consanguineou s group
Melado, et Reproductive . . o with S
. o Arabian Retrospective =0.003) were significantly
al. 2022  BioMedicine - : 2198 . . reduced :
. Peninsula | observational in consanguineous . younger, but adjusted
[51] Online ovarian -
group after age analysis controlled for
: reserve .
adjustment this.
No statistically Does not
Mohamed . significant difference in AMH not tested in all
Research Retrospective affect .
M, et al. Gate. PMC Oman cohort 414 AMH, AFC, ovarian participants due to
2024 [53] ’ and FSH between financial constraints.
groups reserve
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of multifactorial conditions, including diabetes, obesity,
and cardiovascular disease [27]. Interestingly, these
same conditions are common comorbidities of PCOS
[17,15,14].

Evidence from a Pakistani cohort shows clear links:
higher BMI, insulin resistance, infrequent menstruation,
and impaired glycemic control all clustered in women
from consanguineous unions [43]. This suggests that
the genetic load for metabolic dysregulation may be
amplified in these populations. Coupled with PCOS’s
ethnic variability, it paints a picture where metabolic
complications could appear earlier or more severely,
especially when compounded by consanguinity [46].

What does this mean clinically? Screening and
management need to be proactive rather than reactive.
Women from high-consanguinity backgrounds may
benefit from earlier evaluation for glucose intolerance,
dyslipidemia, and hypertension. Lifestyle interventions
and early therapeutic strategies could be critical here-
not just to treat disease, but to prevent or delay its
onset. Public health efforts could also target awareness,
encouraging communities to engage with healthcare
systems sooner rather than later.

Epigenetic Insights and Transgenerational
Transmission

A new layer: Epigenetic memory in PCOS

Recent research has revealed something quite
fascinating: Embryos from mothers with PCOS carry
an “epigenetic memory” [47]. This isn’t about DNA
sequence changes but rather about how genes are
expressed. Abnormal histone modifications-like
H3K27me3, H3K4me3, and H3K9me3-disrupt critical
early embryonic processes, from genome activation
to metabolic regulation [56]. Intriguingly, about half
of these abnormal signals in Day 3 embryos appear to
originate in the oocyte itself, meaning that the mother
passes this signal on before implantation [56].

This adds a compelling layer to familial clustering.
While we know PCOS is highly heritable [36,37], these
epigenetic mechanisms could explain why daughters
of affected women often show PCOS traits, even in the
absence of gene mutations [56]. It's a paradigm shift,
inheritance isn’t just about genes; it’s about how genes
are regulated across generations.

Consanguinity and epigenetic vulnerability

When you consider consanguinity alongside
epigenetics, things get even more intricate.
Consanguinity can increase the genetic susceptibility
for complex traits via autozygosity and rare variant
exposure, while epigenetic dysregulation adds another
layer of vulnerability. Together, this creates what one
might call a “double hit,” where genetic and epigenetic
risk converge, potentially leading to earlier onset or
more severe PCOS.

Aljarad Y, et al. Obstet Gynecol Cases Rev 2025, 12:270

Animal models support this idea. Mouse studies
show that reproductive and metabolic traits can pass
across three generations via epigenetic changes,
and some of these traits are reversible with dietary
methyl donors [57]. For researchers, this suggests
that examining consanguineous populations might
reveal unique interactions between genetic load
and epigenetic modulation, offering clues that could
inform new therapeutic approaches. For clinicians, it
underscores the value of integrating family history,
genetic, and epigenetic insights when assessing risk in
daughters of consanguineous unions.

Clinical Implications and

Considerations

Management

Importance of comprehensive family history

A  three-generation family history remains
irreplaceable, especially when consanguinity is common
[58,59]. Explicitly asking about parental relatedness can
help identify women at higher genetic risk for PCOS and
associated metabolic complications [24,26]. Even where
advanced genetic testing is unavailable or expensive, a
carefully collected history can serve as a practical, low-
cost screening tool [60,59].

Training healthcare providers in regions with
prevalent consanguinity to take thorough family
histories-including consanguinity details-is critical.
It's a simple yet powerful way to stratify risk, direct
interventions early, and guide genetic counselling, often
before molecular diagnostics are accessible [61].

Recommendations for and

assessment

early screening

Given the evidence, clinicians should consider earlier
ovarian reserve testing (AMH, AFC) in daughters of
consanguineous unions, especially if they show early
menstrual or fertility irregularities [51]. Additionally,
vigilance for metabolic complications is key-these
women may require proactive screening for insulin
resistance, dyslipidemia, and hypertension [27,14,16].

The principle here is clear: don’t wait for disease to
manifest. Early identification allows timely lifestyle and
medical interventions, potentially preserving fertility
and reducing long-term complications. This approach
moves care from reactive treatment to predictive and
preventive medicine, which could have a meaningful
public health impact in communities with high
consanguinity.

Role of preconception genetic counselling

Finally, preconception counselling is essential for
consanguineous couples [60,61]. Traditionally, this has
focused on Mendelian recessive disorders, but emerging

evidence shows that complex, polygenic traits like PCOS
must also be part of the conversation [40].

Counselling should evolve from deterministic
predictions to probabilistic discussions. Couples should
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understand that their children might inherit not only
single-gene disorders but also complex risks influenced
by genetic load and epigenetic mechanisms. This
empowers families with a fuller picture of potential
health outcomes, helping them make informed
reproductive choices. Genetic counsellors may require
updated training to communicate these nuanced risks
effectively, integrating both polygenic and epigenetic
insights [62].

Knowledge Gaps and Future Research
Directions
Limitations of current research

Looking at the current literature, one thing

becomes immediately clear: While there are intriguing
associations between consanguinity and PCOS, much of
the evidence is observational, often relying on relatively
small sample sizes. This makes it hard to draw strong
conclusions, especially when socio-economic factors,
environmental exposures, or lifestyle variables might be
influencing the results [53]. Observational studies are
informative, but they leave us in a space of uncertainty-
we can see patterns, but proving cause and effect
remains elusive.

Another limitation is the lack of consistency across
studies. Different research groups use different
definitions for PCOS, apply varying thresholds for
consanguinity, and measure ovarian or metabolic
markers in slightly different ways. This makes comparing
results across studies difficult and sometimes leads
to contradictory findings, such as the disagreement
about ovarian reserve between the Melado, et al. study
and the Omani cohort [51,53]. Practical issues, like
incomplete AMH measurement due to cost constraints,
further muddy the waters [53]. Small-scale genetic studies
often lack enough power to detect rare variants or subtle
polygenic effects, which are precisely the kinds of factors
that might be critical in consanguineous populations.

Taken together, these limitations highlight a need
for greater standardization in research protocols.
International collaboration, consensus on diagnostic
criteria, consistent definitions of consanguinity, and
robust data collection- including autozygosity mapping-
are all steps that could help the field move forward and
reduce conflicting results.

Need for large-scale, multi-ethnic studies

To address these gaps, we need large-scale, multi-
ethnic studies that integrate advanced genetic and
epigenetic approaches. Techniques like autozygosity
mapping and polygenic risk scoring can help us untangle
the complex genetic architecture of PCOS, especially in
consanguineous populations where rare variants may
play a larger role.

Interestingly, the very genetic homogeneity in
these populations-which increases disease risk-can
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also be an opportunity for discovery [40,38]. Studying
a more genetically uniform cohort can make it easier
to detect novel genes or pathways that might be
hidden in genetically diverse populations. In this
sense, consanguineous populations are not just “at
risk”; they represent natural laboratories that could
reveal fundamental insights about PCOS biology. This
knowledge could ultimately inform precision medicine
strategies that benefit women far beyond these specific
populations.

Emerging areas of research

One of the most exciting developments is the
exploration of epigenetic changes in PCOS. Research
has shown that embryos from women with PCOS carry
abnormal epigenetic marks-an “epigenetic memory”
that may influence ovarian function and metabolic
regulation even before implantation [56,47]. This opens
the door to interventions that target the underlying
molecular drivers of PCOS, not just the symptoms [57].

Other emerging areas include studying the interplay
of gut microbiota, metabolic changes, and endometrial
function, which could intersect with genetic and
epigenetic susceptibility in consanguineous populations.

Understanding these complex interactions could one
day lead to personalized preventive strategies, possibly
even preconception or early-life interventions to reduce
PCOS risk and severity.

Taken together, these avenues suggest a future
where research and care move from reactive symptom
management to proactive risk prediction and
intervention, especially for women at higher genetic
and epigenetic risk.

Conclusion

Polycystic Ovary Syndrome (PCOS) is acomplex, highly
heritable endocrine disorder that affects reproductive,
metabolic, and  psychosocial health  [10,12].
Consanguinity, common in many regions worldwide
[26,27], increases the likelihood of inheriting identical
copies of genes from a shared ancestor, unmasking
rare recessive variants and influencing polygenic
risk for complex traits like PCOS [40]. The evidence
reviewed here suggests a meaningful link between
PCOS and consanguinity: parental consanguinity may
contribute to reduced ovarian reserve, though findings
are sometimes conflicting [51,53], and it is frequently
observed in PCOS cohorts, especially in the Middle
East and South Asia [43,50]. Studies on genes such as
BRCA1 [50] and the discovery of epigenetic memory
in embryos from women with PCOS [47] highlight the
intricate genetic and familial factors at play.

Despite these insights, important gaps remain.
Conflicting results, small study sizes, and the largely
observational nature of existing research limit our
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understanding of causal mechanisms [51,53]. Clinically,
taking a detailed three-generation family history-
including parentalrelatedness-is crucial foridentifying at-
risk individuals [58,59]. Early ovarian reserve assessment
and careful monitoring for metabolic complications are
recommended for daughters of consanguineous unions.
Preconception genetic counselling should also consider
the subtler, polygenic risks of PCOS alongside traditional
Mendelian concerns [62].

Looking forward, large-scale, multi-ethnic studies
that integrate standardized phenotyping, autozygosity
mapping, and genomic & epigenomic analyses are
essential. Such research will help clarify causal
pathways, resolve discrepancies, and guide precise,
personalized approaches for prevention, diagnosis, as
well as treatment-particularly in populations where
consanguinity is common [63-109].

References

1. Bozdag G, Mumusoglu S, Zengin D, Karabulut E, Yildiz
BO (2016) The prevalence and phenotypic features of
polycystic ovary syndrome: A systematic review and meta-
analysis. Hum Reprod 31: 2841-2855.

2. Dokras A, Saini S, Gibson-Helm M, Schulkin J, Cooney
L, et al. (2017) Gaps in knowledge among physicians
regarding diagnostic criteria and management of polycystic
ovary syndrome. Fertil Steril 107: 1380-1386.

3. (2004) Revised 2003 consensus on diagnostic criteria
and long-term health risks related to polycystic ovary
syndrome. Hum Reprod 19: 41-47.

4. Teede HJ, Misso ML, Costello MF, Dokras A, Laven J, et al.
(2018) Recommendations from the international evidence-
based guideline for the assessment and management of
polycystic ovary syndrome. Hum Reprod 33: 1602-1618.

5. Teede HJ, Misso ML, Costello MF, Dokras A, Laven J, et al.
(2018) Recommendations from the international evidence-
based guideline for the assessment and management of
polycystic ovary syndrome. Fertil Steril 110: 364-379.

6. Teede HJ, Tay CT, Laven JJE, Dokras A, Moran LJ, et
al. (2023) Recommendations from the 2023 International
Evidence-based Guideline for the assessment and
management of polycystic ovary syndrome. Hum Reprod
38: 1655-1679.

7. Teede HJ, Tay CT, Laven JJE, Dokras A, Moran LJ, et
al. (2023) Recommendations from the 2023 international
evidence-based guideline for the assessment and
management of polycystic ovary syndrome. J Clin
Endocrinol Metab 108: 2447-2469.

8. Teede HJ, Tay CT, Laven JJE, Dokras A, Moran LJ, et
al. (2023) Recommendations from the 2023 international
evidence-based guideline for the assessment and
management of polycystic ovary syndrome. Fertil Steril
120: 767-793.

9. Dapas M, Dunaif A (2022) Deconstructing a syndrome:
Genomic insights into PCOS causal mechanisms and
classification. Endocr Rev 43: 927-965.

10. Teede H, Deeks A, Moran L (2010) Polycystic ovary
syndrome: A complex condition with psychological,
reproductive and metabolic features that impacts on health
across the lifespan. BMC Med 30: 41.

Aljarad Y, et al. Obstet Gynecol Cases Rev 2025, 12:270

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Fauser BCJM, Tarlatzis BC, Rebar RW, Legro RS, Balen
AH, et al. (2012) Consensus on women’s health aspects
of PCOS: The Amsterdam ESHRE/ASRM-Sponsored 3rd
PCOS Consensus Workshop Group. Fertil Steril 97: 28-38.

Joham AE, Boyle J, Teede HJ (2023) Polycystic ovary
syndrome: a complex condition with psychological,
reproductive and metabolic manifestations that impacts on
health across the lifespan. BMJ Med 2: e000548.

Joham AE, Norman RJ, Stener-Victorin E, Legro RS,
Franks S, et al. (2022) Polycystic ovary syndrome. Lancet
Diabetes Endocrinol 10: 668-680.

Escobar-MorreaIe HF, Santacruz E, Lugue-Ramirez M,
Alvarez-Blasco F (2008) Metabolic syndrome in PCOS.
Fertil Steril 89: 642-648.

Moran LJ, Misso ML, Wild RA, Norman RJ (2010) IGT,
type 2 diabetes and metabolic syndrome in PCOS: A
systematic review and meta-analysis. Hum Reprod Update
16: 347-363.

Joham AE, Ranasinha S, Zoungas S, Moran L, Teede
HJ (2014) Gestational diabetes and type 2 diabetes in
reproductive-aged women with polycystic ovary syndrome.
J Clin Endocrinol Metab 99: E447-E452.

Randeva HS, Tan BK, Weickert MO, Lois K, Nestler JE, et
al. (2012) Cardiometabolic aspects of PCOS. Endocr Rev
33: 812-841.

Rubin KH, Glintborg D, Nybo M, Abrahamsen B, Andersen
M (2013) Cardiovascular risk markers in PCOS. Clin
Endocrinol 79: 631-642.

Legro RS (2016) Effects of obesity on female reproduction:
PCOS and infertility. Clin Obstet Gynecol 59: 479-488.

Barry JA, Azizia MM, Hardiman PJ (2014) Risk of
endometrial, ovarian and breast cancer in women with
polycystic ovary syndrome: A systematic review and meta-
analysis. Hum Reprod Update 20: 748-758.

Legro RS, Arslanian SA, Ehrmann DA, Hoeger KM, Murad
MH, et al. (2013) Diagnosis and treatment of PCOS:
An Endocrine Society clinical practice guideline. J Clin
Endocrinol Metab 98: 4565-4592.

Legro RS, Barnhart HX, Schlaff WD, Carr BR, Diamond
MP, et al. (2007) Clomiphene, metformin, or both for
infertility in PCOS. N Engl J Med 356: 551-566.

Palomba S, Falbo A, La Sala GB (2009) Metformin in infertility
in PCOS: Review. Hum Reprod Update 15: 401-415.

Hamamy H (2012) Consanguineous marriages:
Preconception consultation in primary health care settings.
J Community Genet 3: 185-192.

Hamamy H, Antonarakis SE, Cavalli-Sforza LL, Temtamy
S, Romeo G, et al. (2011) Consanguineous marriages,
pearls and perils: Geneva International Consanguinity
Workshop report. Genet Med 13: 841-847.

Tadmouri GO, Nair P, Obeid T, Al Ali MT, Al Khaja N, et
al. (2009) Consanguinity and reproductive health among
Arabs. Reprod Health 6: 17.

Bittles AH, Black ML (2010) Evolution in health and
medicine Sackler colloquium: Consanguinity, human
evolution, and complex diseases. Proc Natl Acad Sci USA
107: 1779-1786.

Siddigi S, Awan NR, Junaid K, Farooq U, Fatima W, et al.
(2022) Levels, trends and correlates of consanguineous
unions in Pakistan: A 25-year analysis using national
demographic and health surveys. BMC Womens Health
22: 38.

e Page 7 of 10 e



https://pubmed.ncbi.nlm.nih.gov/27664216/
https://pubmed.ncbi.nlm.nih.gov/27664216/
https://pubmed.ncbi.nlm.nih.gov/27664216/
https://pubmed.ncbi.nlm.nih.gov/27664216/
https://pubmed.ncbi.nlm.nih.gov/28483503/
https://pubmed.ncbi.nlm.nih.gov/28483503/
https://pubmed.ncbi.nlm.nih.gov/28483503/
https://pubmed.ncbi.nlm.nih.gov/28483503/
https://pubmed.ncbi.nlm.nih.gov/14688154/
https://pubmed.ncbi.nlm.nih.gov/14688154/
https://pubmed.ncbi.nlm.nih.gov/14688154/
https://pubmed.ncbi.nlm.nih.gov/30033227/
https://pubmed.ncbi.nlm.nih.gov/30033227/
https://pubmed.ncbi.nlm.nih.gov/30033227/
https://pubmed.ncbi.nlm.nih.gov/30033227/
https://pubmed.ncbi.nlm.nih.gov/37580314/
https://pubmed.ncbi.nlm.nih.gov/37580314/
https://pubmed.ncbi.nlm.nih.gov/37580314/
https://pubmed.ncbi.nlm.nih.gov/37580314/
https://pubmed.ncbi.nlm.nih.gov/37580314/
https://pubmed.ncbi.nlm.nih.gov/35026001/
https://pubmed.ncbi.nlm.nih.gov/35026001/
https://pubmed.ncbi.nlm.nih.gov/35026001/
https://pubmed.ncbi.nlm.nih.gov/20591140/
https://pubmed.ncbi.nlm.nih.gov/20591140/
https://pubmed.ncbi.nlm.nih.gov/20591140/
https://pubmed.ncbi.nlm.nih.gov/20591140/
https://pubmed.ncbi.nlm.nih.gov/22153789/
https://pubmed.ncbi.nlm.nih.gov/22153789/
https://pubmed.ncbi.nlm.nih.gov/22153789/
https://pubmed.ncbi.nlm.nih.gov/22153789/
https://pubmed.ncbi.nlm.nih.gov/35934017/
https://pubmed.ncbi.nlm.nih.gov/35934017/
https://pubmed.ncbi.nlm.nih.gov/35934017/
https://pubmed.ncbi.nlm.nih.gov/20159883/
https://pubmed.ncbi.nlm.nih.gov/20159883/
https://pubmed.ncbi.nlm.nih.gov/20159883/
https://pubmed.ncbi.nlm.nih.gov/20159883/
https://pubmed.ncbi.nlm.nih.gov/24081730/
https://pubmed.ncbi.nlm.nih.gov/24081730/
https://pubmed.ncbi.nlm.nih.gov/24081730/
https://pubmed.ncbi.nlm.nih.gov/24081730/
https://pubmed.ncbi.nlm.nih.gov/22829562/
https://pubmed.ncbi.nlm.nih.gov/22829562/
https://pubmed.ncbi.nlm.nih.gov/22829562/
https://pubmed.ncbi.nlm.nih.gov/24688118/
https://pubmed.ncbi.nlm.nih.gov/24688118/
https://pubmed.ncbi.nlm.nih.gov/24688118/
https://pubmed.ncbi.nlm.nih.gov/24688118/
https://pubmed.ncbi.nlm.nih.gov/24151290/
https://pubmed.ncbi.nlm.nih.gov/24151290/
https://pubmed.ncbi.nlm.nih.gov/24151290/
https://pubmed.ncbi.nlm.nih.gov/24151290/
https://pubmed.ncbi.nlm.nih.gov/17287476/
https://pubmed.ncbi.nlm.nih.gov/17287476/
https://pubmed.ncbi.nlm.nih.gov/17287476/
https://pubmed.ncbi.nlm.nih.gov/22109912/
https://pubmed.ncbi.nlm.nih.gov/22109912/
https://pubmed.ncbi.nlm.nih.gov/22109912/
https://pubmed.ncbi.nlm.nih.gov/21555946/
https://pubmed.ncbi.nlm.nih.gov/21555946/
https://pubmed.ncbi.nlm.nih.gov/21555946/
https://pubmed.ncbi.nlm.nih.gov/21555946/
https://pubmed.ncbi.nlm.nih.gov/19811666/
https://pubmed.ncbi.nlm.nih.gov/19811666/
https://pubmed.ncbi.nlm.nih.gov/19811666/
https://pubmed.ncbi.nlm.nih.gov/19805052/
https://pubmed.ncbi.nlm.nih.gov/19805052/
https://pubmed.ncbi.nlm.nih.gov/19805052/
https://pubmed.ncbi.nlm.nih.gov/19805052/

DOI: 10.23937/2377-9004/1410270

ISSN: 2377-9004

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Bittles AH (1994) The role and significance of consanguinity
as a demographic variable. Population and Development
Review 20: 561-584.

Hamamy H, Al-Hakkak ZS, Al-Abadi B, Hasan S, Jamhori
A, etal. (2011) Consanguinity and genetic disorders: Public
health perspectives in the Middle East. East Mediterr
Health J 17: 993-1001.

Bener A, Al-Mazroei A, Abdulmalik M (2007) Consanguinity
and congenital anomalies in Qatar. Ann Hum Biol 34: 25-33.

Alharbi KK, Khan IA, Syed R, Alharbi FK, Al-Sheikh YA,
et al. (2019) High consanguinity and increased incidence
of genetic disorders in the Middle East. J Med Genet
Genomics 11: 1-9.

El Mouzan MI, Al Salloum AA, Al Herbish AS, Qurachi
MM, Al Omar AA (2008) Consanguinity and major genetic
disorders in Saudi children: A community-based cross-
sectional study Ann Saudi Med 28: 169-173.

Tadmouri GO, Sastry KS, Al-Haj Ali S, Al-Khayat A, Al-
Ali MT (2006) Autosomal recessive disorders in the UAE.
Community Genet 9: 177-196.

Salih MA, Murshid WR, Seidahmed MZ, Abdulkadir A, Al-
Shammari M, et al. (2015) Inborn errors of metabolism in
Saudi Arabia. Ann Saudi Med 35: 17-23.

Goodarzi MO, Dumesic DA, Chazenbalk G, Azziz R (2011)
Polycystic ovary syndrome: Etiology, pathogenesis and
diagnosis. Nat Rev Endocrinol 7: 219-231.

Day FR, Hinds DA, Tung JY, Stolk L, Styrkarsdottir U, et
al. (2015) Causal mechanisms and balancing selection
inferred from genetic associations with PCOS. Nat
Commun 6: 8464.

Pemberton TJ, Absher D, Feldman MW, Myers RM,
Rosenberg NA, et al. (2012) Genomic patterns of
homozygosity in worldwide human populations. Am J Hum
Genet 91: 275-292.

McQuillan R, Leutenegger AL, Abdel-Rahman R, Franklin
CS, Pericic M, et al. (2008) Runs of homozygosity in
European populations. Am J Hum Genet 83: 359-372.

Szpiech ZA, Mak ACY, White MJ, Hu D, Eng C, et al.
(2019) Ancestry-dependent enrichment of deleterious
homozygotes in runs of homozygosity. Am J Hum Genet
105: 747-762.

Day FR, Karaderi T, Jones MR, Meun C, He C, et al. (2018)
Large-scale genome-wide meta-analysis of polycystic
ovary syndrome suggests shared genetic architecture with
metabolic traits. PLoS Genet 4: e1007813.

Eriksen MB, Hgjlund K (2016) PCOS and metabolic
comorbidity: a review. Curr Opin Endocrinol Diabetes
Obes 23: 389-395.

Qureshi F, Zain MM, Amjad S, Ghaffar S, Nisa MU (1997)
Parental consanguinity and risk of infertility in Pakistani
couples. J Pak Med Assoc 47: 250-252.

Shi Y, Zhao H, Shi Y, Cao Y, Yang D, et al. (2012)
Genome-wide association study identifies eight new risk
loci for polycystic ovary syndrome. Nat Genet 44: 1020-
1025.

Chen ZJ, Zzhao H, He L, Shi Y, Qin Y, et al. (2011)
Genome-wide association study identifies susceptibility
loci for PCOS on chromosome 2p16.3, 2p21 and 9q33.3.
Nat Genet 43: 55-59.

Escobar-Morreale HF (2018) PCOS: Definition, aetiology,
diagnosis and treatment. Nat Rev Endocrinol 14: 270-284.

Aljarad Y, et al. Obstet Gynecol Cases Rev 2025, 12:270

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Xu N, Kaur S, Chu W, Wang P (2023) Epigenetic
mechanisms in PCOS: Systematic review. Mol Cell
Endocrinol 558: 111788.

Jones MR, Goodarzi MO (2016) Genetic determinants of
PCOS: Progress and future directions. Fertil Steril 106: 25-
32.

Rudan I, Rudan D, Campbell H, Carothers A, Wright A,
et al. (2003) Inbreeding and risk of late onset complex
disease. J Med Genet 40: 925-932.

Jamil K, Ali A, Ahmad F, Aiman U (2010) Parental
consanguinity with infertility and pregnancy wastage in
South India. Hum Biol 82: 79-91.

Melado L, Al-lnany H, Abdalla N, Osman A (2022) Female
parental consanguinity is associated with reduced ovarian
reserve: A large observational study including women from the
Arabian Peninsula. Reprod Biomed Online 45: 1187-1194.

Fux-Otta C, Mendez JP, Coral-Vazquez RM (2020) AMH
and reproductive markers in PCOS. Reprod Biol Endocrinol
18: 91.

Mohamed M, Al-Ghenaim MH, Al-Harthy A Al-Lawati H
(2024) Consanguinity and ovarian reserve among Omani
women attending an infertility clinic. Middle East Fertil Soc
J 29: 12-18.

Al-Kandari A, Al-Otaibi M, Al-Harbi F, Ahmed S (2015)
Parental consanguinity and ovarian reserve markers (AMH
and AFC) in infertile women: a cross-sectional study from
Kuwait. Reprod Biomed Online 31: €35-e36.

Hussein M, El-Haddad A, Morsi H, EI-Behery M (2011)
Consanguinity and reproductive wastage in Egypt. J
Obstet Gynaecol Res 37: 1705-1711.

El-Hajj N, Schneider E, Lehnen H, Haaf T (2014)
Epigenetics and imprinting in human disease. Int J
Biochem Cell Biol 47: 117-126.

Risal S, Pei Y, Lu H, Manti M, Fornes R, et al. (2019)
Prenatal androgen exposure and susceptibility to polycystic
ovary syndrome. Nat Med 25: 1894-1904.

Bennett RL, French KS, Resta RG, Doyle DL (2008)
Standardized human pedigree nomenclature: Update
and assessment of the recommendations of the National
Society of Genetic Counselors. J Genet Couns 17: 424-
433.

(2017) Committee opinion No. 693: Counseling about
genetic testing and communication of genetic test results.
Obstet Gynecol 129: €96-e101.

(2017) Committee opinion No. 691. Carrier screening for
genetic conditions. Obstet Gynecol 129: e41-e55.

Gregg AR, Aarabi M, Klugman S, Leach NT, Bashford
MT, et al. (2021) Screening for autosomal recessive and
X-linked conditions during pregnancy and preconception:
A practice resource of the American College of Medical
Genetics and Genomics (ACMG). Genet Med 23: 1793-
1806.

Verweij RM, Eijlers R, Bunnik EM, Ranchor AV, Janssens
ACJW (2016) Risk communication and decision making on
genetic carrier screening: Systematic review. Clin Genet
89: 143-153.

Dewailly D, Gronier H, Poncelet E, Robin G, Leroy M,
et al. (2011) Diagnosis of polycystic ovary syndrome
(PCOS): Reuvisiting the threshold values of follicle count on
ultrasound and of the serum AMH level for the definition of
polycystic ovaries. Hum Reprod 26: 3123-3129.

e Page 8 of 10 e



https://www.scirp.org/reference/referencespapers?referenceid=1761052
https://www.scirp.org/reference/referencespapers?referenceid=1761052
https://www.scirp.org/reference/referencespapers?referenceid=1761052
https://pubmed.ncbi.nlm.nih.gov/18500181/
https://pubmed.ncbi.nlm.nih.gov/18500181/
https://pubmed.ncbi.nlm.nih.gov/18500181/
https://pubmed.ncbi.nlm.nih.gov/18500181/
https://pubmed.ncbi.nlm.nih.gov/21263450/
https://pubmed.ncbi.nlm.nih.gov/21263450/
https://pubmed.ncbi.nlm.nih.gov/21263450/
https://pubmed.ncbi.nlm.nih.gov/26416764/
https://pubmed.ncbi.nlm.nih.gov/26416764/
https://pubmed.ncbi.nlm.nih.gov/26416764/
https://pubmed.ncbi.nlm.nih.gov/26416764/
https://pubmed.ncbi.nlm.nih.gov/22883143/
https://pubmed.ncbi.nlm.nih.gov/22883143/
https://pubmed.ncbi.nlm.nih.gov/22883143/
https://pubmed.ncbi.nlm.nih.gov/22883143/
https://pubmed.ncbi.nlm.nih.gov/18760389/
https://pubmed.ncbi.nlm.nih.gov/18760389/
https://pubmed.ncbi.nlm.nih.gov/18760389/
https://pubmed.ncbi.nlm.nih.gov/31543216/
https://pubmed.ncbi.nlm.nih.gov/31543216/
https://pubmed.ncbi.nlm.nih.gov/31543216/
https://pubmed.ncbi.nlm.nih.gov/31543216/
https://pubmed.ncbi.nlm.nih.gov/30566500/
https://pubmed.ncbi.nlm.nih.gov/30566500/
https://pubmed.ncbi.nlm.nih.gov/30566500/
https://pubmed.ncbi.nlm.nih.gov/30566500/
https://pubmed.ncbi.nlm.nih.gov/22885925/
https://pubmed.ncbi.nlm.nih.gov/22885925/
https://pubmed.ncbi.nlm.nih.gov/22885925/
https://pubmed.ncbi.nlm.nih.gov/22885925/
https://pubmed.ncbi.nlm.nih.gov/21151128/
https://pubmed.ncbi.nlm.nih.gov/21151128/
https://pubmed.ncbi.nlm.nih.gov/21151128/
https://pubmed.ncbi.nlm.nih.gov/21151128/
https://pubmed.ncbi.nlm.nih.gov/29569621/
https://pubmed.ncbi.nlm.nih.gov/29569621/
https://pubmed.ncbi.nlm.nih.gov/27179787/
https://pubmed.ncbi.nlm.nih.gov/27179787/
https://pubmed.ncbi.nlm.nih.gov/27179787/
https://pubmed.ncbi.nlm.nih.gov/14684692/
https://pubmed.ncbi.nlm.nih.gov/14684692/
https://pubmed.ncbi.nlm.nih.gov/14684692/
https://pubmed.ncbi.nlm.nih.gov/31792459/
https://pubmed.ncbi.nlm.nih.gov/31792459/
https://pubmed.ncbi.nlm.nih.gov/31792459/
https://pubmed.ncbi.nlm.nih.gov/18792771/
https://pubmed.ncbi.nlm.nih.gov/18792771/
https://pubmed.ncbi.nlm.nih.gov/18792771/
https://pubmed.ncbi.nlm.nih.gov/18792771/
https://pubmed.ncbi.nlm.nih.gov/18792771/
https://pubmed.ncbi.nlm.nih.gov/28333821/
https://pubmed.ncbi.nlm.nih.gov/28333821/
https://pubmed.ncbi.nlm.nih.gov/28333821/
https://pubmed.ncbi.nlm.nih.gov/28225426/
https://pubmed.ncbi.nlm.nih.gov/28225426/
https://pubmed.ncbi.nlm.nih.gov/34285390/
https://pubmed.ncbi.nlm.nih.gov/34285390/
https://pubmed.ncbi.nlm.nih.gov/34285390/
https://pubmed.ncbi.nlm.nih.gov/34285390/
https://pubmed.ncbi.nlm.nih.gov/34285390/
https://pubmed.ncbi.nlm.nih.gov/34285390/
https://pubmed.ncbi.nlm.nih.gov/21926054/
https://pubmed.ncbi.nlm.nih.gov/21926054/
https://pubmed.ncbi.nlm.nih.gov/21926054/
https://pubmed.ncbi.nlm.nih.gov/21926054/
https://pubmed.ncbi.nlm.nih.gov/21926054/

DOI: 10.23937/2377-9004/1410270

ISSN: 2377-9004

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Bittles AH (2012) Consanguinity in context. Cambridge:
Cambridge University Press.

Joshi PK, Esko T, Mattsson H, Eklund N, Gandin |, et al.
(2015) Directional dominance on stature and cognition in
diverse human populations. Nature 523: 459-462.

McQuillan R, Eklund N, Pirastu N, Kuningas M, McEvoy
BP, et al. (2012) Evidence of inbreeding depression on
human height. PLoS Genet 8: e1002655.

Fareed M, Afzal M (2014) Evidence of inbreeding
depression on height, weight, and BMI: A population-
based child cohort study. Am J Hum Biol 26: 784-795.

Hussain R, Bittles AH (1998) Population structure and the
effects of consanguinity on clinical outcomes in Pakistan. J
Biosoc Sci 30: 261-275.

Hussain R, Bittles AH (1998) The prevalence and
demographic characteristics of consanguineous marriages
in Pakistan. J Biosoc Sci 30: 261-275.

Dumesic DA, Oberfield SE, Stener-Victorin E, Marshall
JC, Laven JS, et al. (2015) Scientific statement on the
diagnostic criteria, epidemiology, pathophysiology, and
molecular genetics of polycystic ovary syndrome. Endocr
Rev 36: 487-525.

Stepto NK, Cassar S, Joham AE, Hutchison SK, Harrison
CL, et al. (2013) Women with PCOS have intrinsic insulin
resistance on euglycaemic-hyperinsulaemic clamp. Hum
Reprod 28: 777-784.

Diamanti-Kandarakis E, Dunaif A (2012) Insulin resistance
and PCOS revisited: An update on mechanisms and
implications Endocr Rev 33: 981-1030.

Piltonen TT, Ruokojarvi M, Karro H, Makinen J, Tapanainen
JS, et al. (2012) PCOS, fertility and contraception in
Northern Europe. Hum Reprod 27: 2046-2051.

Palomba S, Santagni S, Falbo A, La Sala GB (2015)
Complications and challenges associated with polycystic
ovary syndrome: Current perspectives. Int J Womens
Health 31: 745-763.

Trivax B, Azziz R (2007) Diagnosis of PCOS. Clin Obstet
Gynecol 50: 168-177.

Livadas S, Diamanti-Kandarakis E (2013) PCOS:
Definitions and phenotypes. Front Horm Res 40: 1-21.

Franks S (1995) Polycystic ovary syndrome. N Engl J Med
333: 853-861.

Ehdaie A, Taebi M, Nasr-Esfahani MH (2018) Parental
consanguinity and reproductive outcomes: Systematic
review. Arch Iran Med 21: 416-425.

Modelska K, Snochowska H, Wilczynski JR (2014)
Consanguinity and infertility: A review. Reprod Biol 14:
140-145.

Rajab A, Hamza N, Al-Harasi S, Al-Lawatiya Y, Al-Rawahi
M, et al. (2014) Consanguinity and birth defects in Oman.
Am J Med Genet A 164A: 1559-1566.

Nabulsi A, Mouchantaf R, Rahal M, Obeid M, Bittles AH
(2003) Consanguinity and reproductive health in Lebanon.
J Biosoc Sci 35: 107-115.

Abdalla MA, Saadeldin IM, Ramadan W, Al-Qahtani
(2020) Consanguinity and reproductive outcomes in GCC:
a review. Middle East Fertil Soc J 25: 12.

Qiao J, Feng HL (2011) Extra- and intra-ovarian factors in
polycystic ovary syndrome: Impact on oocyte maturation
and embryo developmental competence. Hum Reprod
Update 17: 17-33.

Aljarad Y, et al. Obstet Gynecol Cases Rev 2025, 12:270

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100

101

102.

(2020)

Franks S, Stark J, Hardy K (2008) Follicle dynamics and
anovulation in PCOS. Hum Reprod Update 14: 367-378.

Altmae S, Laanpere M, Martson A, Stamm D (2010)
Genome-wide transcriptome profiling of endometrium in
PCOS. Mol Hum Reprod 16: 393-404.

Dewalilly D, Robin G, Peigne M, Decanter C, Pigny P, et
al. (2016) Interactions between androgens, FSH, anti-
mullerian hormone and estradiol during folliculogenesis
in the human normal and polycystic ovary. Hum Reprod
Update 22: 709-724.

Conway G, Dewalilly D, Diamanti-Kandarakis E, Escobar-
Morreale HF, Franks S, et al. (2014) The polycystic ovary
syndrome: A position statement from the European Society
of Endocrinology. Eur J Endocrinol 171: P1-P29.

Carmina E, Azziz R (2006) Diagnosis, phenotype, and
prevalence of PCOS. Fertil Steril 86: S7-S8.

Wild RA, Rizzo M, Clifton S, Carmina E (2011) Lipid levels
in polycystic ovary syndrome: Systematic review and
meta-analysis. Fertil Steril 95: 1073-1079.

Boivin J, Bunting L, Collins JA, Nygren KG (2007)
International estimates of infertility prevalence and
treatment-seeking: Potential need and demand for infertility
medical care. Hum Reprod 22: 1506-1512.

(2010) WHO laboratory manual for the examination and
processing of human semen. 5" ed. WHO.

Rosenfield RL, Ehrmann DA (2016) The pathogenesis
of polycystic ovary syndrome (PCOS): The hypothesis of
PCOS as functional ovarian hyperandrogenism revisited.
Endocr Rev 37: 467-520.

Imani B, Eijkemans MJC, te Velde ER, Habbema JDF,
Fauser BCJM (1998) Predictors of ovarian response in
ovulation induction with gonadotropins in women with
PCOS. J Clin Endocrinol Metab 83: 2361-2365.

de Zegher F, Lépez-Bermejo A, Ibanez L (2010)
Adolescent PCOS: A controversial diagnosis. Nature
ReviewsEndocrinology 6: 401-407.

Zawadski JK, Dunaif A (1992) Diagnostic criteria for
PCOS. Polycystic Ovary Syndrome, Blackwell Scientific,
Boston, 377-384.

Shami SA, Reichart PA (1992) Consanguinity and human
health in Pakistan. Community Genet 2: 146-153.

Al-Kandari Y, Crews DE, al-Sharhan M, al-Awadi SA
(1992) Consanguinity and reproductive health in Kuwait.
Ann Hum Biol 26: 363-371.

Al-Herz W, Al-Ateeqi W, Al-Saleh S (2011) Consanguinity
in Kuwait: Prevalence and risk of genetic disorders. Med
Princ Pract 20: 47-52.

Botkin JR, Belmont JW, Berg JS, Berkman BE, Bombard
Y, et al. (2015) Points to consider: Ethical, legal, and
psychosocial implications of genetic testing in children and
adolescents. Am J Hum Genet 97: 6-21.

.(2018) Use of preimplantation genetic testing for

monogenic defects (PGT-M) for adult-onset conditions:
An Ethics Committee opinionn. Fertil Steril 109: 989-992.

ESHRE PGT Consortium good practice
recommendations for the organisation of PGT. Human
Reproduction Open 2020: hoaa021.

Morales AJ, Laughlin GA, Butzow T, Maheshwari H,
Baumann G, et al. (1996) Insulin, somatotropic, and
luteinizing hormone axes in lean and obese women
with polycystic ovary syndrome: Common and distinct
features. J Clin Endocrinol Metab 81: 2854-2864.

e Page 9 of 10 e



https://www.cambridge.org/core/books/consanguinity-in-context/EF569931B5FE4C33D2ADBB9FA164891D
https://www.cambridge.org/core/books/consanguinity-in-context/EF569931B5FE4C33D2ADBB9FA164891D
https://pubmed.ncbi.nlm.nih.gov/26131930/
https://pubmed.ncbi.nlm.nih.gov/26131930/
https://pubmed.ncbi.nlm.nih.gov/26131930/
https://pubmed.ncbi.nlm.nih.gov/22829771/
https://pubmed.ncbi.nlm.nih.gov/22829771/
https://pubmed.ncbi.nlm.nih.gov/22829771/
https://pubmed.ncbi.nlm.nih.gov/25130378/
https://pubmed.ncbi.nlm.nih.gov/25130378/
https://pubmed.ncbi.nlm.nih.gov/25130378/
https://pubmed.ncbi.nlm.nih.gov/9746828/
https://pubmed.ncbi.nlm.nih.gov/9746828/
https://pubmed.ncbi.nlm.nih.gov/9746828/
https://pubmed.ncbi.nlm.nih.gov/26426951/
https://pubmed.ncbi.nlm.nih.gov/26426951/
https://pubmed.ncbi.nlm.nih.gov/26426951/
https://pubmed.ncbi.nlm.nih.gov/26426951/
https://pubmed.ncbi.nlm.nih.gov/26426951/
https://pubmed.ncbi.nlm.nih.gov/23315061/
https://pubmed.ncbi.nlm.nih.gov/23315061/
https://pubmed.ncbi.nlm.nih.gov/23315061/
https://pubmed.ncbi.nlm.nih.gov/23315061/
https://pubmed.ncbi.nlm.nih.gov/23065822/
https://pubmed.ncbi.nlm.nih.gov/23065822/
https://pubmed.ncbi.nlm.nih.gov/23065822/
https://pubmed.ncbi.nlm.nih.gov/26261426/
https://pubmed.ncbi.nlm.nih.gov/26261426/
https://pubmed.ncbi.nlm.nih.gov/26261426/
https://pubmed.ncbi.nlm.nih.gov/26261426/
https://pubmed.ncbi.nlm.nih.gov/17304034/
https://pubmed.ncbi.nlm.nih.gov/17304034/
https://pubmed.ncbi.nlm.nih.gov/24002401/
https://pubmed.ncbi.nlm.nih.gov/24002401/
https://pubmed.ncbi.nlm.nih.gov/7651477/
https://pubmed.ncbi.nlm.nih.gov/7651477/
https://pubmed.ncbi.nlm.nih.gov/20639519/
https://pubmed.ncbi.nlm.nih.gov/20639519/
https://pubmed.ncbi.nlm.nih.gov/20639519/
https://pubmed.ncbi.nlm.nih.gov/20639519/
https://pubmed.ncbi.nlm.nih.gov/18499708/
https://pubmed.ncbi.nlm.nih.gov/18499708/
https://pubmed.ncbi.nlm.nih.gov/27566840/
https://pubmed.ncbi.nlm.nih.gov/27566840/
https://pubmed.ncbi.nlm.nih.gov/27566840/
https://pubmed.ncbi.nlm.nih.gov/27566840/
https://pubmed.ncbi.nlm.nih.gov/27566840/
https://pubmed.ncbi.nlm.nih.gov/24849517/
https://pubmed.ncbi.nlm.nih.gov/24849517/
https://pubmed.ncbi.nlm.nih.gov/24849517/
https://pubmed.ncbi.nlm.nih.gov/24849517/
https://pubmed.ncbi.nlm.nih.gov/16798288/
https://pubmed.ncbi.nlm.nih.gov/16798288/
https://pubmed.ncbi.nlm.nih.gov/21247558/
https://pubmed.ncbi.nlm.nih.gov/21247558/
https://pubmed.ncbi.nlm.nih.gov/21247558/
https://pubmed.ncbi.nlm.nih.gov/17376819/
https://pubmed.ncbi.nlm.nih.gov/17376819/
https://pubmed.ncbi.nlm.nih.gov/17376819/
https://pubmed.ncbi.nlm.nih.gov/17376819/
https://iris.who.int/handle/10665/44261
https://iris.who.int/handle/10665/44261
https://pmc.ncbi.nlm.nih.gov/articles/PMC5045492/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5045492/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5045492/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5045492/
https://www.scirp.org/reference/referencespapers?referenceid=1265464
https://www.scirp.org/reference/referencespapers?referenceid=1265464
https://www.scirp.org/reference/referencespapers?referenceid=1265464
https://pubmed.ncbi.nlm.nih.gov/26140447/
https://pubmed.ncbi.nlm.nih.gov/26140447/
https://pubmed.ncbi.nlm.nih.gov/26140447/
https://pubmed.ncbi.nlm.nih.gov/26140447/
https://pubmed.ncbi.nlm.nih.gov/29935659/
https://pubmed.ncbi.nlm.nih.gov/29935659/
https://pubmed.ncbi.nlm.nih.gov/29935659/
https://academic.oup.com/hropen/article/2020/3/hoaa021/5848302
https://academic.oup.com/hropen/article/2020/3/hoaa021/5848302
https://academic.oup.com/hropen/article/2020/3/hoaa021/5848302
https://pubmed.ncbi.nlm.nih.gov/8768842/
https://pubmed.ncbi.nlm.nih.gov/8768842/
https://pubmed.ncbi.nlm.nih.gov/8768842/
https://pubmed.ncbi.nlm.nih.gov/8768842/
https://pubmed.ncbi.nlm.nih.gov/8768842/

DOI: 10.23937/2377-9004/1410270

ISSN: 2377-9004

103.

104.

105.

Chen MJ, Yang WS, Yang JH, Hsiao CK, Yang YS, et al.
(2006) Low sex hormone-binding globulin is associated
with low high-density lipoprotein cholesterol and
metabolic syndrome in women with PCOS. Hum Reprod
21: 2266-2271.

Brown J, Farquhar C, Lee O, Toomath R, Jepson RG
(2009) Spironolactone versus placebo or in combination
with steroids for hirsutism and/or acne. Cochrane
Database Syst Rev 15: CD000194.

Costello MF, Misso ML, Wong J, Hart R, Rombauts L, et
al. (2012) Treatment of infertility in PCOS: A brief update.
Aust N Z J Obstet Gynaecol 52: 400-403.

Aljarad Y, et al. Obstet Gynecol Cases Rev 2025, 12:270

106. Shi H, Norman RJ (2002) Hyperandrogenism in PCOS.

Reprod Biomed Online 4: 525-531.

107. Fauser BCJM, Pache TD, Lamberts SW, Hop WC, de Jong

108.

109.

FH, et al. (1991) Serum FSH and ovarian characteristics
in PCOS. J Clin Endocrinol Metab 73: 62-71.

Demri N, Abadi N, Temim A (2014) Consanguinity and
reproductive outcomes in North Africa. Pan Afr Med J 19:
322.

Rahman MM, Rahman M, Tareque MI, Ferdous S,
Sultana N (2021) Consanguinity and adverse birth
outcomes in South Asia: Meta-analysis. J Biosoc Sci.

by

CLINMED

INTERNATIONAL LIBRARY

Ji

e Page 10 of 10 e



https://pubmed.ncbi.nlm.nih.gov/16757555/
https://pubmed.ncbi.nlm.nih.gov/16757555/
https://pubmed.ncbi.nlm.nih.gov/16757555/
https://pubmed.ncbi.nlm.nih.gov/16757555/
https://pubmed.ncbi.nlm.nih.gov/16757555/
https://pubmed.ncbi.nlm.nih.gov/19370553/
https://pubmed.ncbi.nlm.nih.gov/19370553/
https://pubmed.ncbi.nlm.nih.gov/19370553/
https://pubmed.ncbi.nlm.nih.gov/19370553/
https://pubmed.ncbi.nlm.nih.gov/22639834/
https://pubmed.ncbi.nlm.nih.gov/22639834/
https://pubmed.ncbi.nlm.nih.gov/22639834/

	Title
	Corresponding author
	Abstract

