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ABSTRACT

Introduction: PCOS is common in the women of reproductive
age group. It is consistent with hyperandrogenism and
anovulatory cycles. The female generally presents with
features of menstrual disturbances, acne, hirsutism and
obesity. The women with PCOS are prone to cardiovascular
morbidity and hepatic disorder like NAFLD. The increased risk
of obesity in these patients make them vulnerable to the insulin
resistance and ultimately to the development NAFLD and
Diabetes mellitus.

Materials and Methods: The present study was designed to
determine the effect of PCOS on Liver in the development of
fibrosis. We included 40 women with PCOS in the study group
and 20 healthy women of the same age group without PCOS
as the Control. The various anthropometric measurements
along with some serum biochemical analysis were done.
Results and Observations: We found that BMI, LDL, WC,
FPG, OGTT were higher in the PCOS group than the control
group and the difference was statistically significant. The HDL
was significantly lower in the PCOS group than the control. Our
results showed the comparison between the subgroups of
PCOS. The cases having PCOS with steatosis and cases
having PCOS without steatosis classified on the basis of non-
invasive measurements like FIB and NAFLD scoring. The
statistically significant difference was found in FPG and GGT,

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a gynaecological
endocrine disorder that affects approximately 5-10% of women in
reproductive age. It is characterized by hyperandrogenism and
anovulation with signs and symptoms of menstrual cycle
disturbances, acne, hirsutism and obesity."” Women with PCOS
have long term risk of developing metabolic syndrome associated
with increasing cardiovascular morbidity and non-alcoholic fatty
liver disease (NAFLD). NAFLD typically characterised by more
than 5% accumulation of hepatocellular lipids comprises disease
stages ranging from hepatic steatosis (HS) to non-alcoholic
steato-hepatitis (NASH). Several techniques have been developed
for non-invasive study of diagnosis and staging of NAFLD, such
as ultrasonography, computerized tomography (CT) and MRI to
clinically assess but has a limitation because of radiation and
observer bias and lack of accessibility.2 A new ultrasound based
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AST. Though the difference in the OGTT was not statistically
significant but the values were outside the 90% confidence
interval. The short coming of this study was of short sample
size and that if a large enough sample is taken they might also
become statistically significant.

Conclusion: We conclude that in women with PCOS the
prevalence of metabolic disorder is more and women with this
Syndrome evaluation for hepatic steatosis should be done.
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technique for measuring fat content in the liver using signals
acquired by transient elastography probe called controlled
attenuation parameter (CAP). Karlas and Colleagues reported the
cut-offs of CAP were 248dB/mm for those above steatosis grade
S0.% The new body fat indices such as lipid accumulation product
(LAP) index, Visceral adiposity index (VAI), and the product of
triglycerides and glucose (TyG) accurately predict insulin
resistance (IR), prediabetes and type 2 diabetes mellitus
(T2DM).47

Obesity mainly central obesity and IR are the main factors related
to NAFLD in PCOS. Androgen excess, a main feature of PCOS is
also related to IR. It may be an additional contributing factor to
development of NAFLD. Thus, this study was conducted to
determine non-invasive fibrosis staging of NAFLD in hospital
coming women with PCOS.
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MATERIALS AND METHODS
The study was conducted in the department of physiology GMC
Srinagar in collaboration with endocrinology, department of super-
speciality hospital. We enrolled 40 non pregnant patients aged
between 20-40 years who attended regular OPD for PCOS
management between Jan 2018 and Jan 2020. Also, in addition to
that 20 non-pregnant women in reproductive age attending
general medicine OPD were enrolled to serve as controls. The
study group PCOS was defined according to the Rotterdam
criteria, that is by the presence of atleast two out of following three
factors, clinical or biochemical hyper-androgenism, chronic oligo-
anovulation or polycystic ovarian morphology.8 The study was
approved by ethical committee GMC Srinagar. The subjects were
excluded if with the history of alcoholism, chronic liver disease,
dyslipidaemia, or any drugs that could cause fibrosis.
Anthropometric and Laboratory Data
Following a 12 hour overnight fasting subjects underwent weight,
height and waist circumference (WC) measurement by calibrated
scale after removing heavy shoes and clothes. WC was measured
at the midpoint between the inferior costal margin and superior
border of the iliac crest in the mid axillary line. BMI was calculated
as the weight in Kgs divided by square of height in meters.
Obesity was defined as a BMI >= 30kgs/m2 and central obesity as
a WC >= 80cms. Clinical and laboratory data were recorded.
Arterial BP was measured after sitting for atleast 15 min. Three
readings were taken at 5 min interval and mean was recorded.
Phenotypic sub-group of PCOS and fasting blood samples were
used to measure fasting plasma glucose (FBG), transaminases,
lipid profiles and hormones. All biochemical measurements were
tested in biochemistry central laboratory of GMC Srinagar. The
standard methods like enzymatic, hexokinase and electro
Chemiluminescence immunoassay were used to measure serum
AST, ALT and FPG and Insulin respectively. The levels of fasting
plasma glucose, insulin, oral glucose tolerance tests OGTT, total
testosterone (TT), total cholesterol (TC), high density lipoprotein
(HDL), low density lipoprotein (LDL), triglycerides (TGs), Serum
alanine amino transaminase (ALT), aspartate amino transaminase
(AST), y-glutamate transaminase (GGT), were recorded from all
the participants.
Subjects with PCOS were classified into four phenotypes
(methodology of the national institute of health 2012).°

A.  Hyperandrogenism (HA) plus ovulatory dysfunction

(OD) plus polycystic ovary (PCOM)

B. (HAplus OD)

C. (HA plus PCOM)

D. (OD plus PCOM)
Impaired fasting glucose (IFG) was defined as a FPG >=100
mg/dL but < 126mg/dL."0
LAP (lipid accumulation product) and VAI (visceral adiposity
index) were calculated using published formula:
LAP = (WC - 58) * TG (mmol/L)'2 and
VAl as WC/ {36.58 + (1.89 * BMI)} * (TG/0.81) * (1.52/HDL) (13)
LAP>= 34.5; and VAI > 1.67.1113
The clinical and biochemical hyperandrogenism was assessed by
the modified Ferriman-Gallwey score. Subjects with score >= 8
were considered to be hirsute.™ Oligomenorrhea was defined as
the occurrence of <8 menstrual cycles/year. Levels of ALT, AST
and GGT were deemed elevated if above normal reference level
of >69IU/L, >46IU/L and >43|U/L respectively.1s
NAFLD and Staging
Women with PCOS and steatosis were assessed by a
Hepatologist who evaluated the patient clinically and took a
laboratory evaluation and measurements of liver enzymes, viral
hepatic serology, iron studies, platelet count, 25-hydroxylated D,
and accordingly NAFLD scoring and FIB-4 index were calculated.
NAFLD score = -1.675 + 0.037 x age (years) + 0.094 x BMI
(kg/m?) + 1.13 x IFG/diabetes (yes = 1, no = 0) + 0.99 x AST/ALT
ratio - 0.013 x platelet (x109/L) - 0.66 x albumin (g/dL)."¢
FIB-4 = Age (years) x AST (U/L) / Platelets (x109L) x VALT
(Un).m
Hepatic steatosis was considered absent when the echogenicity in
the hepatic parenchyma was equal to that of the renal cortex.
Fatty liver was determined in the presence of higher echogenicity
in the hepatic parenchyma compared with renal cortex and
impaired visualization of the intra hepatic vessels and the
diaphragm.'®
Statistical Analysis
Statistical analysis done using the SPSS software (version 23).
Continuous variables were taken as means and standard
deviations. The independent t test was used to find the
association between the cases and controls and also between the
subgroups.
The Levenes test was used to find the equality of variance
between the groups and subgroups and the p value was adjusted
according to the significance value of Levenes test. The P value
<0.05 was considered statistically significant.

Table 1: Clinical, anthropometric and laboratory characteristics of the participants in the PCOS and control groups:

Parameter control (n=20) PCOS (n=40) Signif. by Levene's Test for P value
Equality of Variances (2 tailed)
Age (years) 25.90+3.68 26.73+4.60 0.142 0.488
BMI (kg/m?) 24.65+1.95 28.03+2.49 0.099 0.000
WC (cms) 100.88+1.44 104.36+5.11 0.000 0.000
TG (mg/dL) 109.39+22.86 140.01+32.28 0.020 0.000
LDL (mg/dL) 71.91+11.86 98.93+20.53 0.251 0.000
HDL (mg/dL) 40.58+4.61 35.88+5.13 0.040 0.001
FPG (mg/dL) 86.96+7.96 97.86+9.34 0.867 0.000
ALT (UIL) 27.15+10.71 27.38+12.78 0.425 0.945
AST (UL) 21.80+8.31 25.87+7.86 0.720 0.069
GGT (U/L) 8.9542.01 11.6346.62 0.001 0.023
OGTT (mg/dL) 178.69+13.00 197.98+21.43 0.437 0.000
Albumin (g/L) 3.57£0.29.
Platelet (*10°)/L 206.98+41.44
78|Page Int J Med Res Prof.2021 July; 7(4); 77-80. www.ijmrp.com



Shabir Ud Din Lone et al. Women Affected with PCOS & Evaluation of LFT To Predict Liver Fibrosis

Table 2: Clinical, anthropometric and laboratory data of the participants with pcos with or without hepatic steatosis:

Parameter PCOS without Hepatic PCOS with Hepatic Signif. by Levene's Test for P value
Steatosis (n=29) Steatosis (n=11) Equality of Variances (2 tailed)
Age (years) 26.48+4.21 27.3645.66 0.514 0.810
BMI (kg/m?) 27.97+2.56 28.1842.40 0.069 0.115
WC (cms) 105.14+5.34 102.28+3.94 0.662 0.118
TG (mg/dL) 144.94+31.99 127.00+30.71 0.180 0.116
LDL (mg/dL) 102.08+22.64 90.61+10.14 0.190 0.957
HDL (mg/dL) 35.86+5.00 35.95+5.72 0.482 0.213
FPG (mg/dL) 96.7249.45 100.87+8.74 0.080 0.033
ALT (U/L) 30.00+13.24 20.45+8.58 0.688 0.985
AST (UL) 25.86+7.87 25.91+8.22 0.009 0.002
GGT (UlL) 13.007.19 8.00+2.53 0.523 0.641
OGTT (mg/dL) 198.97+17.84 195.36+29.83 0.442 0.065
VAI 9.0742.45 7.54+1.42 0.074 0.060

RESULTS AND OBSERVATIONS

The anthropometric and laboratory parameters of the cases with
PCOS and control groups in the table 1, the average age of cases
were 26.27 with SD 4.60 and of the control group was 25.90 with
SD 3.68. The values of BMI, with Waist circumference (WC),
Triglycerides (TGs), Low density lipoproteins (LDL), Fasting
Plasma glucose (FPG) in cases as compared to control group
were statistically significant. The Prevalence of hyper-triglycerides
and impaired fasting glucose was higher in PCOS group than
another.

The clinical anthropometric and laboratory parameters of the
subjects with PCOS and without associated NAFLD in table 2. On
analysis, WC, serum TGs, AST, ALT, IGF levels were associated
with hepatic fibrosis. FIB-4 index was significant in subjects while
as NAFLD score was calculated in subjects with PCOS and
Hepatic steatosis. In 5 subjects the score was lower. In 2 subjects
the score was higher suggesting of severe fibrosis.

DISCUSSION

In this study (table 1) we compared subjects who presented as
cases with PCOS with control group without PCOS and noted they
have different BMI and WC which are statistically significant. The
associated additional factors were also analysed and found that
subjects with PCOS have higher rate of obesity and thereby
higher prevalence of metabolic syndrome.

In table 2 we observed insignificance by Levenes test for equality
of variances in cases with PCOS with hepatic steatosis (n=11)
and PCOS without hepatic steatosis (n=29), not any significant
differences were found in BMI and WC, maybe it is because of
younger age group, which is inconsistent with the previous
studies®2 but statistically significant difference was found as far
their serum TGs and Liver enzymes were considered. We
observed high prevalence of fatty liver changes in subjects with
PCOS, Levenes test for equality of variances confirmed TG, ALT,
AST, GGT, VAl as independent factors associated with non-
alcoholic fatty liver and hepatic steatosis in cases with PCOS. But
in our study, there was high prevalence of obesity in cases with
PCOS as compared to control group without PCOS, which sends
an alarm for an observation of growing obesity in our society to
rule out PCOS and thereby NAFLD and steatosis.?"

With the development of liver disease the investigation of
metabolic abnormalities in patients with PCOS is of great
importance in clinical practice. In our study subjects with the
PCOS phenotype A were predominant but association of steatosis
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was not detected in the study among the various phenotypic
representations possibly because of classic hyper-androgenism.

CONCLUSION

In conclusion, our study found association between metabolic
changes and PCOS in a set of subjects selected in our OPD and
have demonstrated a high prevalence of fatty liver changes,
steatosis to fibrosis in patients with PCOS with similar BMI and
WC.
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