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Abstract:  
Background: Polycystic ovary syndrome (PCOS) is a heterogeneous endocrine disorder with variable metabolic 
‘risk across its phenotypes. Hyperandrogenic phenotypes are believed to carry greater cardiometabolic burden. 
Aim: To evaluate and compare metabolic and hormonal profiles among different PCOS phenotypes based on the 
Rotterdam criteria. 
Methodology: This retrospective comparative study was conducted using hospital medical records of 90 women 
aged 18–40 years diagnosed with PCOS. Patients were classified into four phenotypes (A, B, C, and D) according 
to the Rotterdam criteria. Data on anthropometric measurements, blood pressure, hormonal parameters, glucose 
metabolism indices, lipid profile, and insulin resistance assessed by HOMA-IR were extracted and analyzed using 
appropriate statistical methods. 
Results: Phenotype A was most prevalent (35.6%). BMI, waist circumference, and blood pressure were 
significantly higher in Phenotypes A and B (p<0.01). Phenotype A showed the highest LH/FSH ratio, testosterone, 
fasting glucose, insulin, HOMA-IR, and adverse lipid parameters (p<0.01). Insulin resistance was most common 
in Phenotype A (62.5%), followed by B (50%), C (33.3%), and D (25%). Metabolic syndrome prevalence was 
highest in Phenotype A (37.5%) and lowest in Phenotype D (10%). 
Conclusion: Hyperandrogenic phenotypes, particularly Phenotype A, exhibit greater metabolic dysfunction. 
Phenotype-based risk stratification is essential for early identification and prevention of’ long-term 
cardiometabolic complications. 
Keywords: Polycystic Ovary Syndrome, PCOS Phenotypes, Insulin Resistance, Metabolic Syndrome, 
Hyperandrogenism, Lipid Profile. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Polycystic ovary syndrome (PCOS) belongs to ‘the 
number of the most common endocrine conditions 
in women of the reproductive age [1]. It is typified 
by menstrual irregularities, hyperandrogenism and 
polycystic ovarian morphology. PCS diagnosis 
heavily relies on the Rotterdam criterion suggested 
by the European Society of Human Reproduction 
and Embryology (ESHRE) and the American Soci-
ety of Reproductive Medicine (ASRM) that include 
any two out of the following three characteristics: 
oligo/anovulation, clinical or biochemical hyper-
androgenism, and polycystic ovaries on ultrasound, 
following the elimination of other related conditions 
[2]. According to these criteria, PCOS is divided into 
four phenotypes (Phenotype A: hyperandrogenism + 

ovulatory dysfunction + polycystic ovaries), Pheno-
type B (hyperandrogenism + ovulatory dysfunc-
tion), Phenotype C (hyperandrogenism + polycystic 
ovaries) and Phenotype D (ovulatory dysfunction + 
polycystic ovaries). This classification shows the 
heterogeneity of PCOS and indicates that clinical 
and metabolic phenotypes may vary across pheno-
types. 

As much as PCOS was originally viewed as a repro-
ductive disorder, the disorder nowadays is consid-
ered a serious metabolic disorder [3]. Insulin re-
sistance is considered to be a primary pathogenesis 
event in PCOS. This elevated insulin concentration 
stimulates ovarian androgen synthesis and 
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suppresses sex hormone-binding globulin synthesis 
causing high circulating androgens. This is a hormo-
nal disorder that leads to anovulation and clinical ef-
fects including hirsutism and acne. Nevertheless, in-
sulin resistance and metabolic disturbance differ in 
the phenotypes of type 2 diabetes, which is why phe-
notype-based comparison is significant. 

It is proven by several researches that both classical 
phenotypes, especially Phenotype A and Phenotype 
B are connected to more severe metabolic abnormal-
ities [4]. These groups of women usually have ele-
vated body mass index (BMI), excessive waist cir-
cumference, insulin resistance, and undesirable lipid 
profiles. High levels of fasting glucose, triglycerides 
and low levels of high-density lipoprotein choles-
terol are also characteristic of hyperandrogenic phe-
notypes [5]. Such malformations predispose people 
to such diseases as metabolic syndrome, type 2 dia-
betes mellitus and cardiovascular diseases. Pheno-
type D (without hyperandrogenism) on the other 
hand typically exhibits relatively milder metabolic 
alterations, though there can be low-profile insulin 
resistance. Phenotype C can exhibit intermediate 
metabolism risk because of the existence of’ hyper-
androgenism even ‘though ovulation was preserved 
[6]. 

Obesity also aggravates the metabolic profile of all 
PCOS phenotypes; however, intrinsic insulin re-
sistance can also develop in lean women with PCOS 
suggesting that body weight is not the sole determi-
nant [7]. Thus, metabolic parameters including the 
level of fasting blood glucose, insulin, lipid profile, 
and blood pressure should be evaluated in all women 
with PCOS, irrespective of their phenotype and 
BMI. Another factor that affects the metabolic 
presentation of PCOS is ethnic and regional differ-
ences. As an illustration, South Asian women are 
more likely to develop insulin resistance and central 
obesity at lower BMI, and this could pose a meta-
bolic risk. This underlines the necessity of individu-
alized assessment and care depending on phenotype 
and population appearance. 

PCOS is a heterogenous disorder with four different 
phenotypes which are not only different in their re-
productive features, but also metabolic risk. There is 
a general insulin resistance and poor metabolic pro-
file of hyperandrogenic phenotypes than non-hyper-
androgenic phenotypes. The knowledge of these dif-
ferences will be essential to detect the high-risk in-
dividuals early and design the right lifestyle and 
therapeutic interventions in order to minimize the 
metabolic complications in the long-term. 

Methodology 

Study Design: This hospital-based retrospective 
comparative study was conducted to evaluate and 
compare metabolic profiles among different pheno-
types of’ polycystic ovary syndrome (PCOS) as de-
fined by the Rotterdam criteria. The study aimed to 

identify variations in metabolic abnormalities across 
the four recognized phenotypes of’ PCOS. 

Study Area: The study was carried out in ‘the De-
partment of Obstetrics and Gynaecology, Nalanda 
Medical College and Hospital, Patna, Bihar, India. 

Study Duration: The study was conducted over a 
period of one year. December 2023 to November 
2024. 

Study Participants: A total of 90 women diagnosed 
with PCOS were enrolled and categorized into dif-
ferent phenotypes based on the Rotterdam diagnos-
tic criteria. 

Inclusion Criteria 

• Women aged 18–40 years. 
• Women diagnosed with PCOS according to the 

Rotterdam criteria (presence of any two of the 
following three features): 

1. Chronic ovulatory dysfunction (oligo-
/anovulation). 

2. Clinical and/or biochemical hyperandro-
genism. 

3. Polycystic ovarian morphology (PCOM) 
on ultrasonography (≥12 follicles measur-
ing 2–9 mm in either ovary and/or ovarian 
volume ≥10 mL). 

• Willingness to participate and provide written 
informed consent. 

Exclusion Criteria 

• Women with hypothalamic amenorrhea. 
• Hyperprolactinemia. 
• Thyroid dysfunction (hypo- or hyperthyroid-

ism). 
• Congenital adrenal hyperplasia. 
• Premature ovarian insufficiency or premature 

ovarian failure. 
• Cushing’s syndrome or androgen-secreting tu-

mors. 
• Known type 1 or type 2 diabetes mellitus diag-

nosed prior to study enrollment. 
• Use of hormonal medications (oral contracep-

tive pills, anti-androgens, glucocorticoids) in 
the last 6 months. 

• Use of drugs affecting metabolic parameters 
(metformin, insulin, statins) within the past 6 
months. 

• Pregnant or lactating women. 

Sample Size: The total sample size was 90 partici-
pants. The sample size was determined based on fea-
sibility within the study duration and expected prev-
alence of’ metabolic abnormalities among women 
with PCOS attending ‘the outpatient department. 

Procedure: Eligible women attending the gynecol-
ogy outpatient department were screened for PCOS 
using detailed history, clinical examination, 
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biochemical evaluation, and pelvic ultrasonography. 
After obtaining written informed consent, demo-
graphic details including age, menstrual history, and 
family history were recorded. Anthropometric 
measurements such as height, weight, waist circum-
ference, and hip circumference were measured using 
standardized techniques, and body mass index 
(BMI) was calculated. 

Clinical hyperandrogenism was assessed using the 
modified Ferriman–Gallwey (mFG) score, with a 
score >3 considered significant. Blood pressure was 
recorded using a calibrated sphygmomanometer. 

Biochemical investigations were performed in the 
early follicular phase (day 2–4 of spontaneous or 
progesterone-induced menstruation). Fasting ve-
nous blood samples were collected after 8–12 hours 
of overnight fasting to measure fasting blood glu-
cose, fasting insulin, lipid profile (total cholesterol, 
triglycerides, HDL-C, LDL-C), serum testosterone, 
luteinizing hormone (LH), follicle-stimulating hor-
mone (FSH), and anti-Müllerian hormone (AMH). 
An oral glucose tolerance test (OGTT) was con-
ducted by administering 75 g of’ oral glucose, and 
blood glucose levels were measured after 2 hours. 

Insulin ‘resistance was assessed using the Homeo-
stasis Model Assessment of Insulin Resistance 
(HOMA-IR) calculated as: 

HOMA-IR = Fasting glucose (mmol/L) × Fasting in-
sulin (µIU/mL) / 22.5. 

A HOMA-IR value >3.0 was considered indicative 
of insulin resistance. 

Participants were categorized into four PCOS phe-
notypes: 

• Phenotype A (OD + HA + PCOM) 
• Phenotype B (OD + HA) 
• Phenotype C (HA + PCOM) 
• Phenotype D (OD + PCOM) 

Metabolic abnormalities including impaired glucose 
tolerance, insulin resistance, dyslipidemia, and met-
abolic syndrome were assessed and compared 
among phenotypes. 

Statistical Analysis: Data were entered into Mi-
crosoft Excel and analyzed using SPSS version 27.0. 
Continuous variables were tested for normality us-
ing the Kolmogorov–Smirnov test. Normally dis-
tributed data were expressed as mean ± standard de-
viation and compared using Student’s t-test or one-
way ANOVA as appropriate. Non-normally distrib-
uted data were analyzed using the Mann–Whitney U 
test or Kruskal–Wallis test. Categorical variables 
were expressed as frequency and percentage and 
compared using the chi-square test or Fisher’s exact 
test. Multivariate logistic regression analysis was 
performed to determine the association between 
PCOS phenotypes and metabolic abnormalities after 
adjusting for confounding variables such as age and 
BMI. A p-value <0.05 was considered statistically 
significant’. 

Result 

Table 1 shows ‘the distribution of different PCOS 
phenotypes among the 90 study participants. The 
most common phenotype was Phenotype A (OD + 
HA + PCOM), observed in 32 patients (35.6%), in-
dicating that over one-third of the participants pre-
sented with the complete classical triad of ovulatory 
dysfunction, hyperandrogenism, and polycystic 
ovarian morphology. Phenotypes B (OD + HA) and 
D (OD + PCOM) were equally distributed, each ac-
counting for 20 cases (22.2%), suggesting a compa-
rable prevalence of these two partial phenotypic ex-
pressions. Phenotype C (HA + PCOM) was the least 
common, identified in 18 participants (20.0%). 
Overall, the findings demonstrate that the full-blown 
phenotype (A) predominates in the study population, 
while the other three phenotypes show relatively 
similar and moderate distribution patterns.

 
Table 1: Distribution of PCOS Phenotypes (n = 90) 

PCOS Phenotype Criteria Frequency (n) Percentage (%) 
Phenotype A OD + HA + PCOM 32 35.60% 
Phenotype B OD + HA 20 22.20% 
Phenotype C HA + PCOM 18 20.00% 
Phenotype D OD + PCOM 20 22.20% 
Total 

 
90 100% 

 
Table 2 demonstrates that while the mean age was 
comparable across all PCOS phenotypes (p = 0.48), 
indicating no significant age difference, marked var-
iations were observed in anthropometric and blood 
pressure parameters. Phenotype A exhibited the 
highest mean BMI (28.6 ± 3.5 kg/m²), followed by’ 
Phenotype B (27.8 ± 3.1 kg/m²), whereas Pheno-
types C and D had comparatively lower BMI values 
(25.9 ± 2.8 kg/m² and 24.8 ± 2.6 kg/m², ‘respec-
tively), with the difference being statistically 

significant (p < 0.01). A similar trend was noted for 
waist circumference, where Phenotype A showed 
the greatest central adiposity (90.4 ± 6.2 cm), and 
Phenotype D the lowest (82.6 ± 5.1 cm) (p < 0.01). 
Additionally, both systolic and diastolic blood pres-
sure were significantly higher in Phenotypes A and 
B compared to C and D (p < 0.01). Overall, the find-
ings suggest that Phenotypes A and B are associated 
with a more adverse metabolic and cardiovascular 
risk profile compared to Phenotypes C and D.
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Table 2: Baseline Demographic and Anthropometric Characteristics According to PCOS Phenotypes 

Parameter Phenotype 
A (n=32) 

Phenotype 
B (n=20) 

Phenotype C 
(n=18) 

Phenotype D 
(n=20) 

p-value 

Age (years) 25.8 ± 4.2 26.5 ± 3.8 24.9 ± 3.9 25.2 ± 4.1 0.48 
BMI (kg/m²) 28.6 ± 3.5 27.8 ± 3.1 25.9 ± 2.8 24.8 ± 2.6 <0.01 
Waist Circumference (cm) 90.4 ± 6.2 88.2 ± 5.8 83.5 ± 4.9 82.6 ± 5.1 <0.01 
Systolic BP (mmHg) 128.4 ± 10.5 125.3 ± 9.2 118.6 ± 8.4 116.8 ± 7.9 <0.01 
Diastolic BP (mmHg) 82.6 ± 6.8 80.4 ± 5.9 75.8 ± 5.1 74.9 ± 4.7 <0.01 

 
Table 3 demonstrates significant variations in hor-
monal profiles among different PCOS phenotypes. 
Luteinizing hormone (LH) levels were highest’ in 
Phenotype A (11.8 ± 3.4 IU/L) and progressively de-
creased across Phenotypes B, C, and D, with ‘the 
lowest levels observed in Phenotype D (8.8 ± 2.3 
IU/L), showing a statistically significant difference 
(p < 0.01). In contrast, follicle-stimulating hormone 
(FSH) levels were relatively similar across all phe-
notypes, with no statistically significant difference 
(p = 0.41). Consequently, the LH/FSH ratio was 

significantly elevated in Phenotype A (1.93 ± 0.6) 
and gradually declined through Phenotypes B, C, 
and D (p < 0.01). Total testosterone levels were also 
significantly higher in Phenotypes A, B, and C com-
pared to Phenotype D, with the lowest mean value 
recorded in Phenotype D (1.3 ± 0.3 nmol/L) (p < 
0.01). Additionally, anti-Müllerian hormone (AMH) 
levels were highest in Phenotype A and C and lowest 
in Phenotype D, showing a significant difference 
among groups (p = 0.02). Overall, Phenotype A ex-
hibited the most pronounced hormonal imbalance.

 
Table 3: Hormonal Profile Comparison Among PCOS Phenotypes 

Parameter Phenotype A Phenotype B Phenotype C Phenotype D p-value 
LH (IU/L) 11.8 ± 3.4 10.6 ± 2.9 9.2 ± 2.6 8.8 ± 2.3 <0.01 
FSH (IU/L) 6.1 ± 1.2 6.3 ± 1.4 6.5 ± 1.3 6.7 ± 1.1 0.41 
LH/FSH Ratio 1.93 ± 0.6 1.68 ± 0.5 1.41 ± 0.4 1.31 ± 0.3 <0.01 
Total Testosterone (nmol/L) 2.4 ± 0.6 2.2 ± 0.5 2.1 ± 0.4 1.3 ± 0.3 <0.01 
AMH (ng/mL) 6.8 ± 1.5 5.9 ± 1.3 6.5 ± 1.4 5.4 ± 1.1 0.02 

 
Table 4 demonstrates significant differences in glu-
cose metabolism and insulin resistance across the 
four PCOS phenotypes. Phenotype A exhibited the 
highest mean fasting glucose levels (102.4 ± 12.5 
mg/dL), followed by’ Phenotype B (98.6 ± 11.8 
mg/dL), while Phenotypes C and D showed compar-
atively lower values (92.5 ± 9.6 and 90.4 ± 8.7 
mg/dL, ‘respectively), with the difference being sta-
tistically significant (p < 0.01). A similar trend was 
observed for 2-hour OGTT values, fasting insulin 
levels, and HOMA-IR scores, all of which were 

highest in Phenotype A and progressively decreased 
from Phenotype B to D (p < 0.01). Notably, the prev-
alence of insulin resistance was greatest in Pheno-
type A (62.5%), followed by Phenotype B (50%), 
Phenotype C (33.3%), and lowest in Phenotype D 
(25%), with a significant association (p = 0.01). 
Overall, the findings indicate that Phenotype A 
demonstrates the most pronounced metabolic dys-
function and insulin resistance among the PCOS 
phenotypes.

 
Table 4: Glucose Metabolism and Insulin Resistance Among PCOS Phenotypes 

Parameter Phenotype A Phenotype B Phenotype C Phenotype D p-value 
Fasting Glucose (mg/dL) 102.4 ± 12.5 98.6 ± 11.8 92.5 ± 9.6 90.4 ± 8.7 <0.01 
2-hour OGTT (mg/dL) 148.2 ± 20.4 138.5 ± 18.6 122.6 ± 15.2 118.4 ± 14.8 <0.01 
Fasting Insulin (µIU/mL) 16.8 ± 4.5 14.2 ± 3.8 11.6 ± 3.2 10.8 ± 2.9 <0.01 
HOMA-IR 4.2 ± 1.3 3.5 ± 1.1 2.6 ± 0.9 2.4 ± 0.8 <0.01 
Insulin Resistance (%) 20 (62.5%) 10 (50%) 6 (33.3%) 5 (25%) 0.01 

 
Table 5 demonstrates a significant variation in lipid 
profile parameters and metabolic abnormalities 
among the different PCOS phenotypes. Phenotype A 
exhibited the most adverse metabolic profile, with 
the highest mean total cholesterol (202.5 ± 28.4 
mg/dL), triglycerides (168.4 ± 32.5 mg/dL), and 
LDL-C levels (132.8 ± 21.6 mg/dL), along with the 
lowest HDL-C level (39.6 ± 6.4 mg/dL). In contrast, 
Phenotype D showed the most favorable lipid 

profile, characterized by the lowest total cholesterol 
(172.6 ± 19.4 mg/dL), triglycerides (126.5 ± 20.8 
mg/dL), LDL-C (105.4 ± 16.2 mg/dL), and the high-
est HDL-C levels (47.4 ± 6.5 mg/dL). Phenotypes B 
and C demonstrated intermediate values. The preva-
lence of’ metabolic syndrome was also highest in 
Phenotype A (37.5%) and lowest in Phenotype D 
(10%), with statistically significant differences 
across groups (p = 0.02). Overall, ‘the findings 
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indicate that Phenotype A is associated with greater 
metabolic derangement compared to other pheno-
types.
 

Table 5: Lipid Profile and Metabolic Abnormalities Among PCOS Phenotypes 
Parameter Phenotype A Phenotype B Phenotype C Phenotype D p-value 
Total Cholesterol (mg/dL) 202.5 ± 28.4 194.6 ± 24.8 178.3 ± 21.5 172.6 ± 19.4 <0.01 
Triglycerides (mg/dL) 168.4 ± 32.5 154.8 ± 29.6 132.6 ± 22.4 126.5 ± 20.8 <0.01 
LDL-C (mg/dL) 132.8 ± 21.6 124.2 ± 19.8 110.6 ± 17.5 105.4 ± 16.2 <0.01 
HDL-C (mg/dL) 39.6 ± 6.4 41.2 ± 5.8 45.8 ± 6.2 47.4 ± 6.5 <0.01 
Metabolic Syndrome (%) 12 (37.5%) 6 (30%) 3 (16.7%) 2 (10%) 0.02 

 
Discussion 

The ‘research demonstrates that PCOS exhibits mul-
tiple phenotypes which display distinct clinical and 
hormonal and metabolic characteristics. The study 
found that Phenotype A (OD + HA + PCOM) was 
the most common phenotype in our group with 
35.6% of participants showing this phenotype fol-
lowed by Phenotypes B and D and Phenotype C 
which occurred less frequently. The distribution of 
this study matches the results from Bozdag et al. 
(2016) [8] meta-analysis which found that classical 
phenotype constitutes around 30 to 40 percent of 
worldwide PCOS cases. The study by Lizneva et al. 
(2016) [9] showed that different ethnic groups and 
regions display distinct patterns of phenotype distri-
bution which supports our finding that PCOS pre-
sents multiple clinical expressions instead of one 
standard clinical presentation. 

Our results showed that hyperandrogenic pheno-
types (A and B) had higher BMI and waist circum-
ference measurements than the non-hyperandro-
genic individuals who exhibited Phenotype D. This 
is consistent with the findings of Barber et al. (2007) 
[10], who reported that normoandrogenemic women 
with PCOS had metabolic profiles that matched 
those of controls and showed less central adiposity 
than hyperandrogenic women. Our research showed 
that both systolic and diastolic blood pressure levels 
were elevated in both Phenotypes A and B. The re-
search from Moran et al. (2010) [11] showed a 2 to 
3 times higher rate of impaired glucose tolerance and 
metabolic syndrome among women with PCOS 
compared to control groups with higher rates in 
obese hyperandrogenic women, which matched our 
findings. 

Insulin resistance (IR) showed its highest level in 
Phenotype A which had 62.5% of cases while Phe-
notype D showed the least level of IR with 25% of 
cases. The results of this study match the findings of 
Goverde et al. (2009) [12] which showed that hyper-
androgenic phenotypes had HOMA-IR scores that 
were significantly higher than those of non-hyper-
androgenic groups. The research conducted by Zeng 
et al. (2020) [13] established a strong connection be-
tween serum testosterone levels and obesity and in-
sulin resistance among women suffering from 

PCOS. Our data showed that Phenotypes A and B 
exhibited increased fasting insulin and HOMA-IR 
results which demonstrated that hyperandrogenism 
functions as the main cause of’ metabolic dysfunc-
tion. 

The study ‘results showed the highest metabolic syn-
drome prevalence in Phenotype A which matched 
the findings of Wu et al. (2015) [14] who found that 
31.9% of Chinese women with PCOS experienced 
metabolic syndrome and they showed higher rates of 
the condition in hyperandrogenic phenotypes. Mo-
ran et al. (2010) estimated that metabolic syndrome 
appeared in PCOS populations with a range of 33% 
to 47% which matched the rates we observed in our 
hyperandrogenic groups. The normoandrogenic 
phenotypes showed lower metabolic abnormality 
rates which confirmed the results of Rimmer et al. 
(2020) [15] who found that hyperandrogenic PCOS 
patients showed more severe metabolic inflexibility. 

The study observed lipid abnormalities which devel-
oped through a gradient that showed Phenotype A 
had increased total cholesterol and triglycerides and 
LDL-C levels while maintaining reduced HDL-C 
levels. The study results match the findings from Li 
et al. (2019) [16] which discovered that hyperandro-
genic PCOS patients showed increased triglyceride 
and LDL-C levels compared to non-hyperandro-
genic PCOS patients. The research conducted by 
Kempegowda et al. (2020) [17] established that an-
drogen excess causes changes in fat metabolism 
through its impact on visceral adiposity and 
dyslipidemia which leads to increased long-term 
cardiovascular metabolic issues. 

Our research found that Phenotype A exhibited 
higher LH levels and LH/FSH ratios which matched 
previous endocrine research findings that estab-
lished classical phenotypes show greater gonadotro-
pin dysregulation. The total testosterone levels 
found in all three Phenotypes A B and C showed 
higher levels than those found in Phenotype D which 
demonstrated that hyperandrogenism serves as the 
main factor driving metabolic severity. The relation-
ship between excessive androgen production and in-
sulin resistance strengthens the pathophysiological 
model which Barber et al. (2016) [18] developed to 
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show how hyperandrogenism and metabolic dys-
function interact with each other. 

Overall, our study supports previous evidence that 
PCOS phenotypes differ significantly in metabolic 
burden, with Phenotype A showing the most severe 
metabolic and endocrine disturbances. These find-
ings highlight the importance of’ phenotype-based 
risk stratification and individualized metabolic 
screening in women with PCOS rather than adopting 
a uniform management approach. 

Conclusion  

The present study confirms that PCOS is a heteroge-
neous disorder with significant variation in meta-
bolic and hormonal profiles across different pheno-
types. Phenotype A was the most prevalent and 
demonstrated the most severe metabolic disturb-
ances, including higher BMI, central obesity, ele-
vated blood pressure, insulin resistance, adverse li-
pid profile, and greater prevalence of metabolic syn-
drome. Phenotype B also showed considerable met-
abolic risk, though less pronounced than Phenotype 
A. In contrast, Phenotype D exhibited the most fa-
vorable metabolic profile, while Phenotype C 
showed intermediate characteristics. These findings 
emphasize that hyperandrogenic phenotypes are as-
sociated with greater cardiometabolic risk. There-
fore, phenotype-based evaluation and individualized 
management strategies are essential for early identi-
fication of high-risk women and for preventing long-
term complications such as diabetes and cardiovas-
cular disease. 

References 

1. Bellver J, Rodríguez-Tabernero L, Robles A, 
Muñoz E, Martínez F, Landeras J, García-Ve-
lasco J, Fontes J, Álvarez M, Álvarez C, 
Acevedo B. Polycystic ovary syndrome 
throughout a woman’s life. Journal of assisted 
reproduction and genetics. 2018 Jan;35(1):25-
39. 

2. Belosi C, Selvaggi L, Apa R, Guido M, 
Romualdi D, Fulghesu AM, Lanzone A. Is the 
PCOS diagnosis solved by ESHRE/ASRM 
2003 consensus or could it include ultrasound 
examination of the ovarian stroma? Human Re-
production. 2006 Dec 1;21(12):3108-15. 

3. Dennett CC, Simon J. The role of polycystic 
ovary syndrome in reproductive and metabolic 
health: overview and approaches for treatment. 
Diabetes Spectrum. 2015 May 1;28(2):116-20. 

4. Merks JH, van Karnebeek CD, Caron HN, Hen-
nekam RC. Phenotypic abnormalities: terminol-
ogy and classification. American journal of 
medical genetics Part A. 2003 Dec 
15;123(3):211-30. 

5. Carmina E, Chu MC, Longo RA, Rini GB, 
Lobo RA. Phenotypic variation in hyperandro-
genic women influences the findings of abnor-
mal metabolic and cardiovascular risk 

parameters. The Journal of Clinical Endocrinol-
ogy & Metabolism. 2005 May 1;90(5):2545-9. 

6. O'Reilly MW, Taylor AE, Crabtree NJ, Hughes 
BA, Capper F, Crowley RK, Stewart PM, Tom-
linson JW, Arlt W. Hyperandrogenemia pre-
dicts metabolic phenotype in polycystic ovary 
syndrome: the utility of serum androstenedione. 
The journal of clinical endocrinology & metab-
olism. 2014 Mar 1;99(3):1027-36. 

7. Jeanes YM, Reeves S. Metabolic consequences 
of obesity and insulin resistance in polycystic 
ovary syndrome: diagnostic and methodologi-
cal challenges. Nutrition research reviews. 2017 
Jun;30(1):97-105. 

8. Bozdag G, Mumusoglu S, Zengin D, Karabulut 
E, Yildiz BO. The prevalence and phenotypic 
features of polycystic ovary syndrome: a sys-
tematic review and meta-analysis. Human re-
production. 2016 Dec 1;31(12):2841-55. 

9. Lizneva D, Suturina L, Walker W, Brakta S, 
Gavrilova-Jordan L, Azziz R. Criteria, preva-
lence, and phenotypes of polycystic ovary syn-
drome. Fertility and sterility. 2016 Jul 
1;106(1):6-15. 

10. Barber TM, Wass JA, McCarthy MI, Franks S. 
Metabolic characteristics of women with poly-
cystic ovaries and oligo‐amenorrhoea but nor-
mal androgen levels: implications for the man-
agement of polycystic ovary syndrome. Clinical 
endocrinology. 2007 Apr;66(4):513-7. 

11. Moran LJ, Misso ML, Wild RA, Norman RJ. 
Impaired glucose tolerance, type 2 diabetes and 
metabolic syndrome in polycystic ovary syn-
drome: a systematic review and meta-analysis. 
Human reproduction update. 2010 Jul 
1;16(4):347-63. 

12. Goverde AJ, Van Koert AJ, Eijkemans MJ, 
Knauff EA, Westerveld HE, Fauser BC, Broek-
mans FJ. Indicators for metabolic disturbances 
in anovulatory women with polycystic ovary 
syndrome diagnosed according to the Rotter-
dam consensus criteria. Human Reproduction. 
2009 Mar 1;24(3):710-7. 

13. Zeng X, Xie YJ, Liu YT, Long SL, Mo ZC. Pol-
ycystic ovarian syndrome: correlation between 
hyperandrogenism, insulin resistance and obe-
sity. Clinica chimica acta. 2020 Mar 1; 502:214-
21. 

14. Wu H, Ruan X, Lu Y, Tian X, Zhang Y, Cui Y, 
Zhao Y, Du Juan LY, Diethelm W, Alfred OM. 
Prevalence, characteristics and predictors of the 
metabolic syndrome in women with polycystic 
ovary syndrome. Journal of Capital Medical 
University. 2015 Aug 21;36(4):553. 

15. Rimmer M, Tan BK, Teede H, Thangaratinam 
S, H. Al Wattar B. Metabolic inflexibility in 
women with polycystic ovary syndrome: a sys-
tematic review. Gynecological Endocrinology. 
2020 Jun 2;36(6):501-7. 



 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Mustafa et al.                                                                                    International Journal of Pharmaceutical Quality Assurance 

591 

16. Li J, Wu Q, Wang CC, Wang R, Ng EH, Liu JP, 
Mol BW, Wu XK, Li WT, PCOSAct Study 
Group. Endocrine characteristics, body mass in-
dex and metabolic syndrome in women with 
polycystic ovary syndrome. Reproductive Bio-
Medicine Online. 2019 Nov 1;39(5):868-76. 

17. Kempegowda P, Melson E, Manolopoulos KN, 
Arlt W, O’Reilly MW. Implicating androgen 
excess in propagating metabolic disease in 

polycystic ovary syndrome. Therapeutic ad-
vances in endocrinology and metabolism. 2020 
Jun; 11:2042018820934319. 

18. Barber TM, Dimitriadis GK, Andreou A, 
Franks S. Polycystic ovary syndrome: insight 
into pathogenesis and a common association 
with insulin resistance. Clinical Medicine. 2016 
Jun 1;16(3):262-6.

 




