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ABSTRACT

Background: Polycystic ovarian syndrome is a common endocrine disorder which affects approximately 5-10% of
women in reproductive age. It is both a reproductive endocrinopathy and a metabolic disorder.

Methods: 160 women aged 18 to 40 years attending obstetrics and gynaecology clinic at Federal medical centre,
Owerri, Imo State Nigeria were recruited and divided into 2 groups (women diagnosed with PCOS using Rotterdam
criteria and control) of 80 participants each. Anthropometric data were collected, and participants categorized into 3
based on BMI. Fasting blood samples was collected for biochemical analyses. Data were analyzed using the
Statistical Package for Social Sciences SPSS version 23.0, and level of significance set at p<0.05.

Results: The mean serum levels of adiponectin and high density lipoprotein (HDL-C) were significantly lower while
fasting plasma glucose, serum insulin, homeostatic model assessment for insulin resistance, total cholesterol, low
density lipoprotein (LDL-C), very low density lipoprotein (VLDL-C) and triglyceride were significantly higher in
women with PCOS when compared with the control (p<0.05) as well as in obese when compared with normal weight
women with PCOS (p<0.05). BMI negatively correlated with serum adiponectin and HDL-C, but positively correlated
with FPG, insulin, HOMA-IR, TC, TG, LDL-C and VLDL-C in women with PCOS (p<0.05).

Conclusions: This study highlights the prevalent biochemical and metabolic derangements in PCOS patients and was
more evident in the obese and overweight patients. Early detection with subsequent application of preemptive
measures including lifestyle modifications are therefore essential in the management of PCOS patients.
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INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a common
endocrine disorder which affects approximately 5-10%
of women in reproductive age group with a prevalence of
about 4-20% worldwide.»? PCOS is both a reproductive
endocrinopathy and a metabolic disorder.®

Certain metabolic abnormalities associated with PCOS
include obesity, dyslipidemia, insulin resistance, glucose

intolerance, and hypertension, which pose an increased
risk of cardiovascular disease both in lean and obese
women with the disorder and a strong association with
metabolic syndrome.*5

Metabolic syndrome is another constellation of endocrine
disorders comprised of insulin resistance, obesity,
dyslipidemia and hypertension, and also associated with
increased risk of cardiovascular disease and type 2
diabetes.® The effects of this metabolic disorder which is
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associated with insulin resistanceand cardiometabolic risk
are significantly amplified by obesity.”

According to the modified American heart
association/National ~ heart lung blood Institute
AHA/NHLBI (ATP 1l 2005) definition, metabolic
syndrome is present if three or more of the following
criteria are present; waist circumference of >80cm, blood
pressure of >130/85 mmHg, fasting blood sugar of >100
mg/dl, triglycerides of >150 mg/dl, and high density
lipoprotein cholesterol (HDL-C) of <50 mg/d1.®

Adiponectin is a circulating protein secreted by
adipocytes which plays an essential role in insulin
resistance (IR), obesity, metabolic syndrome, and
cardiovascular disease through its anti-inflammatory,
anti-diabetic and anti-atherogenic properties.® Hypoadipo-
nectinemia has been reported to be associated with the
pathophysiology and metabolic complications as well as
severity ofPCOS.%® There is paucity of data on
adiponectin levels and metabolic profile in women with
PCOS in Owerri, and with respect to body mass index.
This study therefore aimed at assessing serum
adiponectin levels and metabolic profile in women with
PCOS attending a tertiary health facility in Owerri, Imo
State, Nigeria with respect to their body mass index
(BMI).

METHODS

This is a case control study which involved 160 women
aged 18 to 40 years attending obstetrics and gynaecology
clinic at Federal medical centre (FMC), Owerri, Imo
State, Nigeria. The participants were divided into 2
groups (A and B) of 80 participants each. Group A
(cases) were women diagnosed with PCOS using
Rotterdam criteria while group B (control) were
apparently healthy age-matched women without PCOS
(control).

Sample size was calculated putting the following into
consideration; 95% confidence interval, 0.05 precision
(d) and 2.2% prevalence rate (P). Prevalence of PCOS
patients in Nnewi (2.2%).1* Sample size was calculated
using the formula given by Cochrane as n=2Z?PQ/d?.
This gave a minimum sample size of 75, however, a
sample size of 80 was used.'? Participants’ data that were
collected included age, weight, height, waist
circumference (WC) and hip circumference (HC) while
BMI and waist to hip ratio (WHR) were calculated.
Participants who met with Rotterdam criteria for
diagnosis of PCOS as well as non-pregnant
premenopausal women aged 18 to 40 years who gave
their consent were included in the study whereas pregnant
or breastfeeding women, women who have diabetes,
cardiovascular or thyroid disorders as well as those on
anti-hypertensives, lipid or glucose lowering drugs,
weight reducing agents or glucocorticoids were excluded
from the study.

The aim of the study was explained to the participants,
and their written informed consent were obtained. The
procedures followed were in accordance with the ethical
standards and with the Helsinki Declaration. Weight was
measured in kilograms (kg), height was measured in
centimeters (cm) to the nearest 0.5 cm, waist
circumference (WC) was measured in a standing position
using a metric tape (cm) at the midpoint between the
upper margin of the iliac crest and the lower margin of
the last rib, and hip circumference (HC) was measured in
a standing position as the greatest distance between the
major trochanters (in cm) using a metric tape.

BMI was calculated by the formula; BMI (kg/m?)=weight
(kilogram)/height? (in meter) while waist to hip ratio
(WHR) was calculated by dividing the waist
circumference (in cm) by the hip circumference (in cm).
Blood pressure (BP) was measured in sitting position in
left arm, and an average of two measurements was taken
as the BP reading.

The PCOS participants were classified into 3 based on
their BMI which included; normal weight (18.9-24.5
kg/m?), overweight (25.0-29.9 kg/m?) and obese (>30.0
kg/m?). After an overnight fast, 5 milliliters (ml) of blood
samples was collected from the participants by standard
venipuncture method, 2ml was dispensed into fluoride
oxalate tubes for plasma glucose (FPG) analysis while
3mL was dispensed into plain vacutainer tubes,
centrifuged at 3000rpm for five minutes, and the sera
obtained used for analyses of serum adinopectin, insulin,
insulin resistance, total cholesterol (TC), high density
lipoprotein (HDL) and triglyceride (TG). All analyses
were performed using the Statistical Package for Social
Sciences SPSS version 23.0 (SPSS, Inc. Chicago, IL,
USA). Data were expressed as meanzstandard deviation
(SD). The independent student’s t-test was used to
compare mean differences between two independent
variables, one way analysis of variance (ANOVA) was
used to compare the mean differences among groups, and
post-hoc test was used to assess the inter group
variability. Pearson’s correlation co-efficient was used to
assess the level of association between two variables, and
the level of significance was considered at p<0.05.

RESULTS

The results of this study showed no significant
differences in the mean age, WHR and systolic blood
pressure (SBP) of women with PCOS when compared
with the control (p>0.05), however, the BMI and diastolic
blood pressure (DBP) were significantly higher in these
women when compared with the control with p values of
0.003 and 0.021 respectively, as shown in (Table 1). The
mean serum levels of adiponectin and HDL-C were
significantly lower while the mean FPG, serum insulin,
HOMA-IR, TC, LDL-C, VLDL-C and TG were
significantly higher in women with PCOS when
compared with the control (p<0.05) as shown in (Table
2).
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Table 1: Age, Anthropometric parameters and blood pressure values in women with PCOS and control (without
PCQOS) (n=80).

Parameters PCOS Control T value P value

Age (years) 26.15+5.80 27.91+ 7.00 -1.713 0.087

BMI (kg/m?) 28.29+7.05 25.54+3.90 -3.051 0.003*

WHR 0.92 £0.11 0.91+0.06 0.694 0.489

SBP (mmHg) 114.13+£12.31 116.55+19.28 -0.948 0.345

DBP (mmHg) 75.61+9.03 71.83+£11.30 2.333 0.021*
*Significant

Table 2: Serum levels of adiponectin and metabolic profile in women with PCOS and control (n=80).

Parameters PCOS Control T value P value
Adiponectin (ng/ml) 3.99 +1.14 6.64+2.84 -7.742 0.0001*
FPG (mmol/l) 4,32 +1.06 3.854 +0.84 3.059 0.003*
Insulin (UIU/mI) 16 .24+3.88 13.161 +2.65 5.854 0.0001*
HOMA-IR 3.07+0.88 2.320+0.433 6.828 0.0001*
TC (mmol/l) 5.66+1.13 5.08+1.27 3.002 0.003*
LDL-C (mmol/l) 3.56+0.98 3.193 +1.10 2.224 0.028*
HDL-C (mmol/l) 1.14+0.33 1.34+0.64 -2.513 0.013*
TG (mmol/l) 2.63£0.74 1.51+0.87 8.798 0.0001*
VLDL-C (mmo/l) 1.20+0.34 0.69+0.39 8.798 0.0001*
*Significant

Table 3: Serum levels of adiponectin and metabolic profile in women with PCOS with respect to BMI.

A B
Parameters Normal weight ~ Overweight
Adiponectin (ng/ml) 4.74+1.25 3.68 £1.07 3.50 £0.75 0.003* 0.0001* 0.960
FPG (mmol/l) 3.57+0.41 4.26+0.83 4.97+1.16 0.026* 0.0001* 0.019*
Insulin (uIU/mI) 13.78+2.31 15.15+3.01 18.67+4.09 0.045* 0.0001* 0.009*
HOMA-IR 2.61+0.71 2.90+0.63 3.57x0.91 0.048* 0.0001* 0.009*
TC (mmol/l) 4.18+0.84 4.50+0.71 5.260.60 0.424 0.0001* 0.001*
LDL-C (mmol/l) 2.85+0.79 3.34+0.73 4.29+0.71 0.089 0.0001* 0.0001*
HDL-C (mmol/l) 1.33+0.35 1.16+0.25 0.97+0.29 0.183 0.0001* 0.093
TG (mmol/l) 1.99+0.64 2.77+0.42 3.06+0.58 0.0001* 0.0001* 0.232
VLDL-C (mmol/l) 0.91+0.29 1.26+0.19 1.40£0.26 0.0001* 0.0001* 0.232
*Significant

Table 4: Correlation of BMI with adiponectin and metabolic profile in women with PCOS.

PCOS Control

Parameters BMI (r) P value BMI (r) P value
Adiponectin(ng/ml) -0.425 0.0001* -0.040 0.724
FPG (mmol/l) 0.503 0.0001* 0.195 0.083
Insulin (uIU/mI) 0.527 0.0001* 0.159 0.065
HOMA-IR 0.484 0.0001* 0.107 0.345
TC (mmol/l) 0.352 0.001* 0.211 0.098
LDL-C (mmol/l) 0.551 0.0001* 0.125 0.268
HDL-C (mmol/l) -0.439 0.0001* -0.072 0.528
TG (mmol/l) 0.590 0.0001* 0.128 0.259
VLDL-C (mmo/l) 0.590 0.0001* 0.128 0.259
*Significant
The mean serum level of adiponectin was significantly when compared with normal weight women with PCOS
lower while FPG, insulin and HOMA-IR levels were (p<0.05) (Table 3). Mean serum adiponectin level did not
significantly higher in overweight and obese women differ significantly in overweight and obese women with
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PCOS (p=0.960). Additionally, FPG, insulin and HOMA-
IR levels were significantly higher in obese women
compared with overweight women with PCOS (p<0.05).
The mean serum levels of TC, LDL-C and HDL-C did
not differ significantly between the normal weight and
overweight women with PCOS (p>0.05), however, the
mean serum levels of TG and VLDL-C were significantly
higher in overweight compared with normal weight
women with PCOS (p=0.0001). The mean serum levels
of TC, LDL-C, TG and VLDL-C were significantly
higher while HDL-C level was significantly lower in
obese compared with the normal weight women with
PCOS (p<0.05). Furthermore, the mean serum levels of
LDL-C and TC were significantly higher in obese
compared with overweight women with PCOS (p<0.05)
whereas HDL-C, TG and VLDL-C levels did not differ
significantly in overweight and obese women with PCOS
(p>0.05). BMI showed significant negative correlations
with serum adiponectin and HDL-C, significant positive
correlations with FPG, insulin, HOMA-IR, TC, TG,
LDL-C and VLDL-C in women with PCOS (p<0.05)
whereas no significant correlations were observed
between BMI and these parameters in the control
(p>0.05) (Table 4).

DISCUSSION

This study assessed serum adiponectin and metabolic
profile in women with PCOS with respect to BMI. Serum
adiponectin level was observed to be lower in women
with PCOS, and this corresponds with the findings of
Gowthami et al who also reported significantly lower
adiponectin levels in women with PCOS compared to
healthy women.’® Adiponectin, an abundant protein
secreted by the adipocytes, and exists as multimers
comprising high-molecular, medium-molecular, and low-
molecular weight oligomers possess insulin-sensitizing,
anti-diabetic and anti-atherogenicproperties.'> Serum
adiponectin was also observed to be much lower in obese
and overweight women than normal weight women with
PCOS, and this may be attributed to increased adiposity
or BMI which invariably reduces adiponectin secretion.
This scenario is further supported by the inverse
association of BMI and adiponectin women with PCOS
in the present study. In this study, the metabolic profile of
women with PCOS was also altered, which included
elevated levels of FPG, serum insulin, HOMA-IR, and
dyslipidemia which manifested as elevated serum levels
of TC, TG, LDL-C and VLDL-C, with reduced HDL-C
levels are established indicators of cardiovascular disease
(CVD) risk.CV risk factors thus appear to cluster in
women with PCOS when compared with the general
population.*®

These elevations in FPG, serum insulin and HOMA-IR
may be attributed to the prevailing insulin resistance in
these women which may have resulted from failure in the
continuous feedback relationship between the B-cells of
the islet of Langerhans and insulin-sensitive tissues
deregulating glucose and insulin levels, and subsequent

development of diabetes mellitus and insulin resistance.*’
Zhu et al and Veena et al had earlier reported higher
fasting blood glucose levels in women with PCOS, which
they attributed to the underlying insulin resistance further
fueled by the prevalent overweight, obesity and
dyslipidemia.’®® Kheirollahi et al likewise reported
significantly higher TC, TG and LDL-C levels with a
lower HDL-C levels in women with PCOS. However,
Rashidi et al observed that the lipid profile level in
women with PCOS were not altered.?%2!

Overweight and obesity have been reported as important
risk factors for the development and progression of
various diseases including type 2 diabetes mellitus and
insulin resistance.?? Therefore, the higher BMI in women
with PCOS in the present study may as well have
contributed to the altered metabolic profile with resultant
metabolic syndrome in these women. Rashidi et al
similarly reported a higher mean blood glucose in women
with BMI >30 in the PCOS group compared to the
control group whereas Gowthami et al on the contrary
recorded no significant difference in the mean plasma
glucose levels in PCOS participants compared to the
control 1321

Additionally, the direct association of BMI with FPG,
insulin, HOMA-IR, TC, TG, LDL-C and VLDL-C as
well as the inverse association with HDL-C further
indicate the role of increased adiposity in exacerbating
metabolic abnormalities in PCOS patients, which
invariably increases cardiovascular risk. A significant
association between BMI and features of PCOS at all
ages was shown in the data from the Northern Finland
Birth Cohort (NFBC) 1966.2 Although no significant
differences were recorded in the WHR and systolic blood
pressure (SBP) in women with and without PCOS,
diastolic blood pressure was observed to be higher in
women with PCOS. Similarly, Zhu et al reported non-
significant alterations in WHR, and Demir et al found no
significant differences in mean blood pressure in PCOS
women compared with the control. 1324

CONCLUSION

This study highlights the prevalent biochemical and
metabolic derangements in PCOS patients which were
more evident in the obese and overweight patients. Early
detection with subsequent application of preemptive
measures including lifestyle modifications are therefore
essential in the management of PCOS patients.
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