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ABSTRACT 
Background: The metabolic disturbances usually seen in women with polycystic ovary syndrome 
include insulin resistance, abdominal adiposity, abnormal lipid levels and impaired glucose 
regulation. These abnormalities can lead to development of non-alcoholic fatty liver disease. But 
there is still a lack of evidence in local clinical populations in Pakistan. 
Objective: To determine whether metabolic syndrome is linked with non-alcoholic fatty liver disease 
in women with polycystic ovary syndrome. 
Methods: It was a multicentre cross-sectional study conducted at Dr. Ziauddin Hospital, Sukkur and 
Gambat Medical college, Gambat, Sindh, Pakistan from March 2024 to March 2025. One hundred 
reproductive-age women (18–40 years old) with confirmed diagnosis of PCOS were recruited 
sequentially as a sample. Clinical presentation, anthropometric parameters, blood pressure, fasting 
glucose, serum lipid parameters, hepatic transaminase levels and abdominal ultrasound findings were 
recorded in the study records of each woman enrolled. Metabolic syndrome was defined based on 
adult criteria. Diagnosis of NAFLD was confirmed by ultrasonography of the liver revealing fatty 
infiltration of the liver after excluding other causes of hepatic steatosis. 
Results: The prevalence of ultrasound NASH was 44.0% in women and 39.0% of women had metabolic 
syndrome. Metabolic syndrome was markedly more common in the fatty liver group than in the non-
fatty liver group, affecting 61.4% compared with 21.4%, respectively, and the difference was 
statistically significant (p<0.001). Fatty liver women also showed worse metabolic and liver profile 
with higher BMI, WC, Fasting glucose, TG, BP, ALT, AST and lower fasting HDL cholesterol. In adjusted 
analysis, the association between metabolic syndrome and fatty liver disease remained independent. 
Conclusion: Among Pakistani women with polycystic ovary syndrome, non-alcoholic fatty liver disease 
showed a strong relationship with metabolic syndrome. These results indicate that liver evaluation 
and early metabolic screening is warranted in this high-risk population. 
 
Keywords: Polycystic ovary syndrome; metabolic syndrome; non-alcoholic fatty liver disease; insulin 
resistance; dyslipidemia; Pakistan. 
 

INTRODUCTION 

Polycystic ovary syndrome is no longer 

regarded only as a disorder of ovulation and 
androgen excess. It is still one of the most 

common endocrine disorders in women of 
childbearing age and is not only clinically 

significant in gynaecology but has been found 

in many women who have a wide metabolic 

disorder pattern¹. The disorder may appear 
with irregular menstrual cycles, infrequent or 

absent ovulation, excess androgen activity on 

clinical examination or laboratory testing, 
subfertility, acne, hirsutism, and polycystic 

ovarian appearance on ultrasound². In addition 
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to these reproductive results, many PCOS 

women also experience decreased insulin 
sensitivity, greater stomach fat, abnormal lipid 

(fats) levels, disturbed glucose regulation, and 
chronic low-grade inflammation³. These 

abnormalities raise the risk for future metabolic 

and vascular complications such as type 2 
diabetes mellitus, hypertension, cardiovascular 

disease and metabolic liver damage⁴. For this 
reason, in 2023 the international evidence-

based PCOS guideline advised that patients 
should be evaluated and managed 

cardiometabolically as well as using a long term 

multidisciplinary approach rather than 
managing PCOS for only the fertility or 

menstrual concerns alone⁵. 
Fatty liver disease, without excessive alcohol 

consumption, is one of the most important 

causes of chronic liver disease worldwide and is 
strongly associated with obesity, insulin 

resistance, dyslipidaemia and type 2 diabetes 
mellitus⁶. The newer terminology of metabolic 

dysfunction-associated steatotic liver disease 
was introduced to place greater emphasis on 

the metabolic background of hepatic fat 

accumulation⁷. According to recent European 
guidance, this condition is characterized by 

excess triglyceride storage within the liver 
together with at least one cardiometabolic risk 

factor⁸. This definition is particularly relevant in 

PCOS because a large number of affected 
women develop metabolic risk features early in 

adult life, sometimes before the appearance of 
overt diabetes, hypertension, or cardiovascular 

disease⁹. 

There is a strong pathophysiological basis for 
linking PCOS with fatty liver disease, and this 

relationship has important clinical 
consequences¹⁰. Insulin resistance represents 

a central abnormality in both disorders¹¹. 
Adipose tissue releases more free fatty acids to 

the bloodstream in this condition of poor tissue 

responsiveness to insulin. These fatty acids 
enter the liver and are deposited as triglycerides 

which contribute to hepatic steatosis¹². 
Meanwhile, the liver may also produce more fat 

via de novo lipogenesis, and fat oxidation and 

lipid export may be less efficient¹³. This results 
in intrahepatic fat accumulation, oxidative 

stress, mitochondrial dysfunction, and 
inflammatory pathways activation¹⁴. In women 

with PCOS, androgen excess also might 
exacerbate this process by promoting visceral 

fat, increasing insulin resistance, and inducing 

metabolic stress in the liver, which could lead to 
fatty liver disease.¹⁵ 

Metabolic syndrome is defined as the presence 

of a cluster of cardiometabolic risks such as 
central obesity, high triglycerides, low HDL 

cholesterol, elevated blood pressure, and 
impaired fasting glucose¹⁶. These 

abnormalities are frequently identified in 

women with PCOS and may form the clinical 
bridge between ovarian endocrine dysfunction 

and hepatic fat deposition¹. Women with PCOS 
and metabolic syndrome thus could constitute 

a subpopulation at risk of non-alcoholic fatty 
liver disease (NAFLD)². Fatty liver disease has 

been observed before in PCOS and obesity and 

insulin resistance are important factors that 
contribute to this association³. Meta-analytic 

evidence has also shown that PCOS is linked to 
increased incidence of NAFLD, and body mass 

index seems to be a modifying factor for this 

association⁴. 
The importance of detecting fatty liver disease 

in PCOS is increased by its silent early course⁵. 
Many women with hepatic steatosis remain 

asymptomatic, and liver enzymes may be 
normal or only mildly raised⁶. Over time, if the 

metabolic disturbance is not caught early on, 

NAFLD can evolve to steatohepatitis, fibrosis, 
cirrhosis and, in some cases, hepatocellular 

carcinoma (HCC)⁷. In a typical gynecology 
practice, women with PCOS are likely to be seen 

for menstrual disturbance, weight concerns, 

acne, hirsutism, and/or infertility, and liver 
assessment and metabolic risk evaluation may 

be overlooked in routine practice⁸. This creates 
a risk of missed or delayed recognition of fatty 

liver disease, particularly in healthcare systems 

where systematic metabolic screening is not 
routinely available⁹. 

The rising tide of metabolic disease in Pakistan 
is attributed to the rise of urbanization, 

sedentary lifestyle, dietary shifts, obesity and 
type 2 diabetes mellitus (T2DM)¹⁰. In 

particular, women with PCOS may be at risk 

because their reproductive concerns may tend 
to be the focus of the clinical visit, while 

metabolic and hepatic abnormalities may be 
overlooked¹¹. Local data exploring the link 

between metabolic syndrome and non-alcoholic 

fatty liver disease in Pakistani women with 
PCOS are still limited, especially from 

multicentre clinical settings¹². Most available 
local studies have focused mainly on 

reproductive, hormonal, or ovarian features of 
PCOS, while liver-related outcomes have been 

less frequently examined¹³. 

A multicentre evaluation of this relationship is 
therefore important for improving screening 

strategies in Pakistani clinical practice¹⁴. 
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Detecting metabolic syndrome in women with 

PCOS may help clinicians identify patients who 
require liver evaluation, structured lifestyle 

intervention, and long-term cardiometabolic 
monitoring¹⁵. The early diagnosis of NAFLD in 

this population could additionally decrease the 

future prevalence of advanced liver disease, 
diabetes mellitus and cardiovascular 

complications¹⁶. 
The aim of the present study was to explore 

whether there is any correlation between the 
presence of metabolic syndrome and non-

alcoholic fatty liver disease in women with 

diagnosed PCOS in a multi-centre population in 
Pakistan. It also compared anthropometric, 

clinical, and biochemical profiles of women with 
and without NAFLD with particular emphasis on 

central obesity, fasting glucose, lipid 

abnormalities, blood pressure, and liver enzyme 
changes. 

 
MATERIALS AND METHODS 

The work was designed as a cross-sectional 

analysis involving two centres in Sindh, 
Pakistan. The data were collected from Dr. 

Ziauddin Hospital, Sukkur and Gambat Medical 
College, Gambat from March 2024 to March 

2025. The primary aim was to assess the 

association of metabolic syndrome with 
ultrasound detected NAFLD in women with 

PCOS. The patients were approached on the 
OPD of gynaecology, medicine and 

endocrinology in both the institutions and 

enrolment was done only after applying the 
eligibility criteria for the study. 

The sample studied comprised of 100 women 
diagnosed with PCOS. The recruitment was 

done sequentially and not randomly, so that all 

women who were eligible to participate in the 
outpatient clinics during the study period were 

recruited until the desired number of women 
was achieved. Females were screened when 

they complained of or had some physical signs 
of PCOS, including irregular periods, difficulty 

getting pregnant, acne, increased body hair, 

weight gain without any other known reason, 
and other reproductive and metabolic 

characteristics that indicated PCOS. 
Women aged 18-40 years were the only ones 

considered for inclusion. Accepted clinical and 

pelvic ultrasound criteria were used to diagnose 
PCOS. Women were considered diagnosed if 

they had at least two of the following diagnostic 
features: infrequent or absent ovulation, clinical 

or biochemical evidence for androgen excess, 
and ultrasonographic evidence of polycystic 

ovarian morphology. Other endocrine disorders 

that might account for the symptoms were 

excluded before inclusion in the study. These 
comprised thyroid disease, 

hyperprolactinaemia, congenital adrenal 
hyperplasia, androgen-producing tumours and 

Cushing syndrome. 

Women were excluded if any condition could 
affect the liver status, metabolic profile or 

interpretation of fatty liver. Exclusion criteria 
were pregnancy, breastfeeding, heavy alcohol 

consumption, hepatitis B or C, known chronic 
liver diseases, drug-induced liver damage, 

Wilson disease, haemochromatosis and prior 

bariatric surgery. Exclusion was also for those 
who had recently used hepatotoxic drugs, 

systemic corticosteroid, lipid-lowering drugs, or 
drugs that are known to substantially alter 

glucose or lipid metabolism. Records that did 

not have a clinical or laboratory result, or an 
ultrasound result, were excluded from the final 

analysis. 
A data sheet was filled out for each participant 

to organize the data. It involved demographic 
information, menstrual history, infertility status, 

acne, hirsutism, other androgen excess 

markers, family history of diabetes, drug history 
and relevant co-morbidities. Body composition 

and central adiposity were measured in all 
subjects. Body weight was measured in 

kilograms on a calibrated scale, without shoes 

and in light clothes. Stadiometer was used to 
record the Standing height in metres. Then a 

BMI was calculated from weight and height 
squared. Waist circumference was determined 

with a non-elastic tape at the end of quiet 

expiration at the anatomic level between the 
lowest rib margin and the iliac crest for the 

assessment of abdominal obesity. 
The blood pressure was taken only after the 

participant was seated and relaxed for at least 
5 minutes. Calibrated sphygmomanometer was 

used to measure the readings. If re-assessment 

was necessary, the mean of 2 readings was 
analysed. After an 8–12 hour overnight fast, 

fasting venous blood was obtained. Biochemical 
tests performed comprised fasting plasma 

glucose, total cholesterol, triglycerides, LDL-C, 

HDL-C, ALT and AST. All laboratory tests were 
performed at the individual hospital laboratories 

by standard laboratory biochemical methods 
with the internal quality control. 

Metabolic syndrome was defined using adult 
diagnostic criteria. The presence of 3 or more 

recognised components of the metabolic 

syndrome was used to classify participants into 
the metabolic syndrome group. These 

encompassed central obesity, 
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hypertriglyceridaemia, low HDL-C, raised blood 

pressure and increased fasting plasma glucose 
or previously diagnosed diabetes mellitus. The 

distribution of each component was 
documented separately and this was compared 

between women with NAFLD and women 

without NAFLD. 
Liver assessment was made using abdominal 

ultrasonography. Examination was done by 
trained radiologists and the presence of hepatic 

steatosis was detected if typical sonographic 
features were observed. These were: increased 

hepatic brightness relative to renal cortex, 

decreased intrahepatic vascular markings, 
posterior acoustic attenuation, and poor 

diaphragmatic definition if possible. Only after 
excluding alcohol-related fatty liver and other 

secondary causes of steatosis was a diagnosis 

of non-alcoholic fatty liver disease made. The 
ultrasound results were used to classify women 

into two groups, those with and those without 
NAFLD. 

The clinical endpoint in this study was the 
presence of NAFLD on ultrasound in a woman 

with PCOS. The primary condition studied in 

relation to the outcome of this was the presence 
of metabolic syndrome. Other variables, which 

were included in the analysis, were age, BMI, 
waist circumference, systolic and diastolic blood 

pressure, fasting plasma glucose, triglycerides, 

total cholesterol, LDL-C, HDL-C, ALT, AST, 
menstrual disturbance, infertility, acne and 

hirsutism. 
All collected data were analyzed in SPSS 27.0. 

The results were reported in numerical values 

as mean ± standard deviation and in 
categorical values as number and percentage. 

The study population was then split into two 
groups for comparison based on fatty liver 

status. Independent-samples t-test was used to 
compare the differences between the two 

groups in terms of numerical variables. Stata 

15.0 software was used for data analysis; 
categorical data were analyzed using chi-square 

test and Fisher's exact test was used when the 
expected cell count was small. An odds ratio 

with 95% confidence interval was used to 

assess the strength of association between 

metabolic syndrome and NAFLD. A 

multivariable logistic regression was then 
performed to assess the independent 

association of metabolic syndrome with NAFLD 
after accounting for age, BMI, waist 

circumference, FPG, triglycerides, and liver 

enzyme level. Statistically significant results 
were taken at a p-value of less than 0.05. 

The ethical review bodies of the participating 
hospitals gave their consent prior to enrolment. 

Written informed consent was obtained from 
each participant after providing information on 

the study. The research procedures were in 

accordance with the Declaration of Helsinki. 
Confidentiality of participant identities was 

maintained and data used only for the purposes 
of this study. 

 
RESULTS 

There were 100 women with confirmed PCOS 

that were analyzed. The participants had a 

mean age of 27.84 ± 5.41 years and a mean 
body mass index of 29.18 ± 4.76 kg/m². Fatty 

liver changes were seen in 44 women, and the 
frequency of NAFLD in the study group was 

44.0% on abdominal ultrasound. The remaining 
56 participants had no ultrasonographic 

evidence of hepatic steatosis. Overall, 39 

women (39.0%) were diagnosed with 
metabolic syndrome. 

A comparison between the groups revealed that 
women with NAFLD were, on average, older 

than women without NAFLD, but both groups 

fell in the reproductive age category. Those in 
the NAFLD group also exhibited a higher BMI 

and larger waist circumference indicative of 
adiposity and central fat accumulation. Women 

with fatty liver were also found to have elevated 

blood pressure levels (both systolic and 
diastolic). Laboratory comparison revealed that 

the NAFLD group had higher levels of fasting 
plasma glucose, triglycerides, ALTs and ASTs, 

and lower level of HDL cholesterol. As 
summarized in Table 1, overall women with 

PCOS who had NAFLD had worse metabolic and 

liver enzyme profile as compared to those who 
did not have NAFLD.

 
Table 1. Baseline Clinical and Biochemical Characteristics of Women with PCOS According to NAFLD 

Status 

Variable 
Overall population 

n=100 

NAFLD present 

n=44 

NAFLD absent 

n=56 

p-

value 

Age, years 27.84 ± 5.41 29.16 ± 5.22 26.80 ± 5.34 0.029 

BMI, kg/m² 29.18 ± 4.76 31.42 ± 4.38 27.42 ± 4.28 <0.001 

Waist circumference, 

cm 
91.62 ± 10.84 97.18 ± 9.46 87.25 ± 9.65 <0.001 
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Systolic BP, mmHg 122.46 ± 12.38 127.34 ± 12.06 118.62 ± 11.21 <0.001 

Diastolic BP, mmHg 78.92 ± 8.64 82.14 ± 8.38 76.39 ± 7.92 0.001 

Fasting glucose, 
mg/dL 

101.38 ± 18.72 110.64 ± 19.38 94.11 ± 14.92 <0.001 

Triglycerides, mg/dL 159.72 ± 46.35 183.26 ± 45.18 141.22 ± 38.71 <0.001 

HDL-C, mg/dL 41.86 ± 8.92 37.94 ± 7.65 44.94 ± 8.63 <0.001 

LDL-C, mg/dL 119.44 ± 31.26 126.72 ± 32.48 113.72 ± 29.34 0.038 

ALT, U/L 39.82 ± 18.14 51.36 ± 18.92 30.75 ± 10.86 <0.001 

AST, U/L 33.41 ± 14.67 42.11 ± 15.26 26.57 ± 8.94 <0.001 

 
Individuals who exhibited fatty liver changes on 

ultrasound were the ones who had metabolic 

syndrome the most. In NAFLD group, 27 
women out of 44 met the criteria for metabolic 

syndrome (61.4%). Among women without 
ultrasound evidence of hepatic steatosis, only 

12 of 56 cases met the same criteria, giving a 
frequency of 21.4%. This was statistically 

significant difference between the two groups. 

In an item-by-item analysis, the most frequent 

abnormality was an increase in waist 

circumference followed by low HDL cholesterol 

and high triglycerides. Among women, the 
glucose levels, as well as blood pressure levels, 

were also relatively elevated in women with 
NAFLD. These all together indicate that various 

components of metabolic syndrome were 
significantly associated with fatty liver disease 

among women with PCOS as illustrated in Table 

2.
 

Table 2. Frequency of Metabolic Syndrome and Its Components According to NAFLD Status 

Variable NAFLD present n=44 NAFLD absent n=56 p-value 

Increased waist circumference 34 (77.3%) 24 (42.9%) 0.001 

Raised triglycerides 29 (65.9%) 20 (35.7%) 0.003 

Reduced HDL-C 31 (70.5%) 25 (44.6%) 0.010 

Elevated blood pressure 18 (40.9%) 11 (19.6%) 0.019 

Raised fasting glucose 22 (50.0%) 13 (23.2%) 0.005 

Overall metabolic syndrome 27 (61.4%) 12 (21.4%) <0.001 

 

Logistic regression was used to ascertain the 
predictive value of metabolic syndrome on 

NAFLD in the studied population. Similarly, 
women with metabolic syndrome had 

significantly higher odds of fatty liver disease in 
the unadjusted model. The crude odds ratio 

was 5.82, and the 95% confidence interval 

ranged from 2.39 to 14.17. The association was 
still present after adjusting for age, body mass 

index, waist circumference, fasting plasma 
glucose, triglycerides, HDL-C and alanine 

aminotransferase. The adjusted odds ratio was 
4.12, with a 95% confidence interval of 1.52 to 

11.18. These findings support that metabolic 
syndrome was an independent determinant of 

NAFLD as shown in Table 3 among women with 

PCOS.

 
Table 3. Logistic Regression Analysis for Factors Associated With NAFLD in Women with PCOS 

Variable Crude OR 95% CI p-value Adjusted OR 95% CI p-value 

Metabolic syndrome 5.82 2.39–14.17 <0.001 4.12 1.52–11.18 0.005 

Age 1.09 1.01–1.18 0.031 1.05 0.96–1.15 0.267 

BMI 1.24 1.12–1.37 <0.001 1.15 1.01–1.31 0.034 

Waist circumference 1.11 1.05–1.17 <0.001 1.07 1.01–1.14 0.029 

Fasting glucose 1.06 1.03–1.09 <0.001 1.03 1.00–1.06 0.041 

Triglycerides 1.03 1.01–1.04 <0.001 1.01 1.00–1.03 0.048 

HDL-C 0.89 0.84–0.95 <0.001 0.93 0.87–0.99 0.032 

ALT 1.09 1.05–1.14 <0.001 1.06 1.01–1.11 0.018 

 

Overall, these study results suggest that 
metabolic syndrome and non-alcoholic fatty 

liver disease go hand in hand in women with 
polycystic ovary syndrome. Women with fatty 

liver changes exhibited a significantly worse 

metabolic profile with a higher rate of 
abdominal obesity, higher fasting glucose, 

higher triglycerides, lower high-density 
lipoprotein cholesterol, higher blood pressure 

and higher liver enzyme activity. After adjusting 



Talha Qureshi et al / Association of Metabolic Syndrome with Non-Alcoholic Fatty Liver Disease in 
Women Diagnosed With Polycystic Ovary Syndrome: A Multicenter Cross-Sectional Study in Pakistan 

3636| International Journal of Pharmacy Research & Technology | Jan – June 2026 | Vol 16 | Issue 1 

for several other confounding variables, this 

relationship remained, thus supporting the 
interpretation that the metabolic syndrome is 

not just a coincidence in women with PCOS. 
Rather, it must be considered as a clinically 

significant alert for the presence of enhanced 

metabolic risk for the liver in this population. 
 
DISCUSSION 

In this multi-centre analysis, women with 
polycystic ovary syndrome exhibited a distinct 

overlap of metabolic syndrome and 
ultrasonographically diagnosed non-alcoholic 

fatty liver disease¹. Forty-four percent (44.0%) 
of the participants were diagnosed with fatty 

liver and 39 percent (39.0%) with metabolic 

syndrome². Group comparisons were highly 
significant with 61.4% of women with NAFLD 

having metabolic syndrome compared to 
21.4% of women without NAFLD³. This 

difference indicates that hepatic steatosis in 

PCOS is closely related to the combined burden 
of metabolic risk factors rather than to isolated 

reproductive dysfunction alone⁴. 
There were also significant differences between 

the clinical and biochemical profile of women 
with and without fatty liver. Participants with 

NAFLD had greater body mass index, wider 

waist circumference, higher fasting glucose, 
increased triglyceride levels, raised blood 

pressure, and reduced HDL cholesterol⁵. Their 
ALT and AST levels were also higher, suggesting 

greater hepatocellular biochemical disturbance 

in the fatty liver group⁶. The results are 
consistent with the concept that NAFLD in PCOS 

is a part of a broader metabolic profile, which 
includes abdominal obesity, insulin sensitivity, 

atherogenic dyslipidaemia, and liver enzyme 

abnormality⁷. 
A shared mechanism that may explain this 

relationship is insulin resistance, which is a 
central abnormality in PCOS, metabolic 

syndrome, and fatty liver disease⁸. Reduced 
insulin sensitivity increases the movement of 

free fatty acids from adipose tissue to the liver, 

where they are converted into stored 
triglycerides and contribute to hepatic fat 

accumulation⁹. This process may be amplified 
by visceral adiposity and androgen excess, both 

of which can intensify inflammatory signalling, 

worsen metabolic stress, and increase hepatic 
lipid deposition¹⁰. For this reason, women with 

PCOS and metabolic syndrome should be 
regarded as a metabolically vulnerable sub-

group that is at increased risk for NAFLD¹¹. 
This association was further supported by the 

regression analysis. After adjustment for age, 

body mass index, waist circumference, fasting 

glucose, triglycerides, HDL cholesterol, and 
alanine aminotransferase, a relationship 

between metabolic syndrome and NAFLD 
remained independent¹². This indicates that 

metabolic syndrome is no just a reflection of 

obesity or a biochemical disorder, but it may be 
a good clinical tool to identify women with PCOS 

who need a liver-based evaluation¹³. 
These results are relevant for routine care in 

Pakistan, where obesity, sedentary behaviour, 
type 2 diabetes mellitus, and metabolic 

disorders are increasing¹⁴. Medical attention 

may be sought due to menstrual disturbance, 
infertility, acne, hirsutism, or weight gain, with 

the hepatic and metabolic aspects of PCOS 
potentially not receiving as much attention as 

the others¹⁵. Including waist circumference, 

blood pressure, fasting glucose, lipid profile, 
liver enzymes, and abdominal ultrasonography 

in the assessment of high-risk women with 
PCOS may therefore help detect NAFLD 

earlier¹⁶. 
There are several caveats to consider. Because 

the study was cross-sectional, it could not 

establish whether metabolic syndrome 
preceded the development of NAFLD or 

appeared alongside it¹. Diagnosis of fatty liver 
was done by ultrasonography which is 

convenient for clinical screening, but less 

sensitive for mild steatosis and fails to 
accurately stage fibrosis². Also, dietary intake, 

physical activity, indices of insulin resistance, 
and androgen levels were not analyzed, nor 

was there a direct assessment of fibrosis³. 

Larger longitudinal studies using advanced liver 
assessment methods are required to confirm 

these findings and evaluate future metabolic 
and liver-related outcomes⁴. 

 
CONCLUSION 

Non-alcoholic fatty liver disease detected by 

ultrasound was strongly associated with 
metabolic syndrome in women with polycystic 

ovary syndrome (PCS). Those affected by fatty 

liver had a greater cardiometabolic burden, 
evidenced by greater liver enzyme activity, 

blood pressure, and abdominal adiposity, as 
well as abnormal glucose and lipid results. 

Using relevant clinical and biochemical 

parameters, metabolic syndrome remained as a 
risk factor for NAFLD in women. 

These results indicate that PCOS care should 
include attention to liver and metabolic risk, not 

only reproductive symptoms. Further metabolic 
and hepatic assessment should be considered 

in women who have abdominal obesity, 
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dyslipidaemia, impaired fasting glucose, 

hypertension or elevated transaminases. By 
identifying early signs and then making lifestyle 

changes and controlling risk factors, there is the 
potential to reduce the progression to liver 

fibrosis, diabetes, and cardiovascular disease. 
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