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‘ ABSTRACT ’ BACKGROUND: Polycystic ovary syndrome (PCOS), a common endocrinopathy present with variety of phenotypes

with broad spectrum of clinical symptoms. Hyperandrogenism characterized with the presence of hirsutism remains an
important feature of PCOS. AIM: The present study was conducted to assess difference in the clinical, biochemical and hormone profile in hirsute
and non-hirsute females with PCOS. METHODS: Detailed physical and clinical history was taken in all subjects. Hormonal and biochemical
assays were performed by ECLIA. RESULTS: 105 normoglycemic cases were enrolled for this study. The mean age of patients was 22.19 +4.4
years and the mean age of menarche was 13.3£1.4 years. Acne was present in more than 50% of our cases. 81% cases were hirsute and only 19%
were non- hirsute. Mean fasting blood glucose and triglycerides were found to be statistically significant between the two groups. A positive trend
of hirsutism was found to be associated with irregular cycles and family history of type-2 diabetes mellitus (T2DM). CONCLUSION: The mean
blood glucose and triglycerides was elevated in hirsute PCOS, while as BMI, weight and waist circumference was slightly elevated in non-hirsute

PCOS females.
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Polycystic ovary syndrome (PCOS) is the most common
endocrinopathy that affects females in the reproductive age '. These
females present with variety of phenotypes with broad spectrum of
clinical symptoms. The common symptoms include ovarian cysts,
irregular menstrual cycles and hirsutism *. The etiology of this disorder
is poorly understood, though insulin resistance, genetic and lifestyle
factors have shown to be associated with its pathophysiology.
Hyperinsulinemia contribute in a complicated manner to the
hyperandrogenism by stimulating ovarian androgen secretion and
inhibiting Sex hormone binding globulin (SHBG) secretion **,

Based on heterogeneous symptoms the diagnosis of PCOS can be
rather elusive. There are three sets of diagnostic criteria that define the
diagnosis of PCOS: National Institutes of Health's (NIH) international
conference on PCOS in 1990, the European Society of Human
Reproduction and Embryology and the American Society for
Reproductive Medicine (ESHRE/ASRM) in 2003 (referred to as the
Rotterdam criteria), and the Androgen Excess Society & PCOS
Society (AE-PCOS) in 2006 °. All the three criteria have specific
diagnostic cutoff and due to the overlapping features of PCOS with
other disorders, the prevalence of PCOS is difficult to determine with
consistency. The NIH/NICHD and the Androgen Excess Society
require signs or symptoms of hyperandrogenism such as hirsutism,
orhyperandrogenemia, defined by elevated free testosterone, reduced
SHBG, clevated free testosterone index, or elevated
dehydroepiandrosterone sulphate. The ESHRE/ASRM (Rotterdam)
criteria on the other hand allow the diagnosis of PCOS without the
presence hyperandrogenism™*.

Inspite of the differences in the criteria, hyperandrogenism still
remains the important feature of PCOS. Clinically, hyperandrogenism
is characterized by the presence of hirsutism that can be assessed by
modified Ferrimann-Gallwey (FG) method ". The prevalence of
hirsutism may vary in different races and ethnicities . Kashmir being
the northernmost state of India has conserved gene pool and ethinicity
with high prevalence of hirsutism and PCOS * . Based on this, the
present study was conducted to assess the clinical, biochemical and
hormone profile in hirsute and nonhirsute PCOS females from this
region.

Methodology

Patients diagnosed with the PCOS were the subjects for the present
cross sectional study. The patients attended the department of
Endocrinology for symptoms of hyperandrogenism such as hirsutism,
severe acne, alopecia, infertility and menstrual disturbances in a period
of one year (December 2016 to January 2018). The diagnosis was
based on the criteria formulated by National Institute of Health /
National Institute of Child Health and Human Development consensus
conference *. The subjects who had any history of systemic sickness

such as known diabetes or abnormal glucose tolerance, heart
conditions, current or pregnancy, lactation, history of drug intake such
as steroids, androgens, oral contraceptives, anti-epileptics or drugs
known to interfere in glucose or lipid metabolism were excluded from
the study.

Detailed physical and clinical history was taken in all subjects.
Oligomenorrhea was defined as an inter menstrual interval of >35 days
or a total of <8 menses per year. Amenorrhea was defined as absence of
menstruation during last 6 or more months. Anthropometric
assessment like measurement of height (Ht), weight, body mass index
(BMI), waist/hip circumference, blood pressure and detailed systemic
examination was done. BMI was calculated by the formula: Body Wt.
(kg)/Ht (m®). Hirsutism was assessed using modified FG score by
counting nine specified body areas by a single observer with a good
reproducibility ". A score of > 9 out of a total of 36 was taken as
significant "'. Acne vulgaris was assessed in all subjects and, moderate
to severe acne was taken as a clinical feature of hyperandrogenemia.
Fasting blood glucose was done after 10—12 hours of overnight fast.
The samples were collected in Ethylene diamine tetra acetic acid
(EDTA) coated vials under cold conditions. Blood samples were
collected from all the subjects after an overnight fast (10 to12 hours)
for biochemical and hormone estimation. The samples for leutinizing
hormone (LH), follicle stimulating hormone (FSH) and testosterone
(T) were collected on days 3rd -7th (early follicular phase) of
spontaneous or medroxyprogesterone induced (in amenorrhea
patients) menstrual cycle. All the patients were subjected to
transabdominal ultrasonography (USG). The USG was done to record
typical features of PCOS (multiple small peripheral cysts, increased
ovarian volume and thecal hyperechogenecity) and to rule out any
adrenal or ovarian mass lesion.

Hormonal and biochemical assays were performed by electro-
chemilumniscence (ECLIA) using commercial kits in duplicate and
according to supplier protocol (Abbott Germany; Siemens USA). The
assays were performed on auto-analysers Abbott i1000SRXP and
Siemens Advia centaur XP. Serum insulin was measured by Enzyme
linked immuno sorbent assay (ELISA) using kit supplied by
Calbiotech, India. Intra and inter-assay variations were within the
limits as specified by manufacturer.This study was approved and
conducted according to the guidelines of ethical committee of
Government Medical College Srinagar.

Statistical analysis was done using SPSS versionl.5 software (Lead
Technologies, Lead, US). The continuous data were expressed as mean
+ SD. Student's unpaired t-test was used for comparison. Partial
correlation was performed for adjusting for confounding variables like
BMI and fasting blood glucose. Tests were considered significantat P<
0.05.
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RESULTS

One hundred and five normoglycemic cases were enrolled for this
study. The mean age of patients was 22.19 +4.4 years (14 to 38 years)
and the mean age of menarche was at 13.3+1.4 years (9 to 17 years).
Irregular cycles were present in 85/105 (81%) patients. Acne was
present in 59 out of 105 cases (56%). Thirty three cases (31%) had
grade I acne, 18 cases (17%) had grade II acne and 8 cases (7.5%) had
grade Il acne. FG score >9 was present in 85/105 (81%) patients. Sixty
three cases (60%) had family history of type-2 diabetes mellitus.

We divided our cases into two groups: Group A in which FG score > 9
and Group B in which FG score <9. In group

Table 1: Clinical profile of the hirsute and non-hirsute females
with PCOS.

Parameters Group A mean = (Group B P value
SD (N=85) mean = SD (N=20)
|Age (years) 22.7+4.3 20.6+4.12 0.04
Age of menarche |13.2+1.4 13.3+1.3 0.76
(years)
(Weight (kg) 60.8+10.2 64.6+12.8 0.53
Height (cm) 153.8+7.3 152.8+2.3 0.15
Waist (cm) 87.5+10 90.5+12.9 0.24
Hip (cm) 94.7+12.7 93.9+£10.89 0.79
IBMI 25.8+5.2 27.62+5.05 0.15
IFG score 14.8+3.9 7.14+1.4 <0.001

Note: BMI - body mass index, FG score - Ferriman-Gallwey Score

A, 53/85 (62%) cases had family history of diabetes mellitus type
2 (T2DM) and 69/85 (81%) had irregular cycles. In group B, 10/20
(48%) cases had family history of T2DM and only 16/20(76%) had
irregular cycles. In group

Table 2: Biochemical profile of the hirsute and non-hirsute females
with PCOS.

Biochemical Igroup A Igroup B P value
arameters ean = SD (N=85) mean + SD (N=20)
Fasting blood 9149.6 85.6+9.2 .02
lucose (mg/dl)
Cholesterol (mg/dl) [184.9+38.3 176.6+31 .35
[Triglycerides 167.4+54.3 124.94+41.6 0.001
mg/dl)
HDL-c (mg/dl) U6+7.7 U5.6+7.7 .83
[DL-c (mg/dl) _ [107.4+21.8 102.2427.2 0.35
Urea(mg/dl) 18.84+4.6 18+3.8 .46
Creatinine(mg/dl) [0.73+0.13 0.71£0.13 .52
[Total Protein (g/dl) |10.2+13 [7.7+0.58 0.38
Total Bilirubin .66+0.27 .56+0.25 12
mg/dl)
IAlbumin (g/dl) 4.24+0.30 1.3+0.31 .17
AST (U/) B1+9.8 £9.5+8.3 0.50
IALT (U/1) 30.16+12.9 B1.6+13.9 .65
ALP (U/l) 94.8421.4 99.2+25.15 0.41

Note: HDL-c - High density lipoprotein, LDL-c - low density
lipoprotein, AST - Aspartate transaminase, ALT - Alanine
transaminase, ALP - Alkaline Phosphatase

Table 3: Hormone profile of the hirsute and non-hirsute females
with PCOS.

Hormonal Eroup A Group B P value
[parameters ean = SD (N=85) |mean SD (N=20)

LH (uU/ml) U.17+1.9 4.9+2.7 .15
IFSH (uIU/ml) 5.3+1.5 5.6+1.6 0.41
[Testosterone .53+0.36 .52+0.27 .90
ng/ml)

Prolactin (ng/dl) [14.4+4.6 15.1+4.17 0.52
I3 (ul/ml) 1.27+0.25 1.340.28 .63
[T4 (ul/ml) 6.7+0.89 6.6=1.03 0.65
[TSH (ul/ml) R.7+1.06 2.7+£1.05 1.0
Fasting Insulin ~ 6.5+7.7 6+4.5 0.77
pIU/ml)

Note: LH - Leutinizing hormone, FSH - Follicle stimulating hormone,
TSH - Thyroid stimulating hormone

A, grade III acne was present in 8 cases (9.4%) while in group B grade

III acne was not found in any patient. The details of their clinical,
biochemical and hormonal parameters are givenintable 1,2 and 3.

DISCUSSION

The main source of androgens in females is ovaries and excess
androgens have been reported in many females with PCOS. It has been
reported that 80% of PCOS females have increased androgens, that
may be due to up-regulation of adrenocortical axis ' .
Hyperandrogenism described as the presence of hirsutism, acne and/or
alopeclga can be diagnosed clinically or by the presence of androgens in
blood .

In our study 59% cases had acne that revealed an important sign of
androgen excess disorder. Similar study conducted by Uysal et al
showed that three quarters of patients presented with acne . Seventy
four percent of women with acne were found to have PCOS by the
study conducted by Eden et al "*. Another study by Franik et al showed
that moderate to severe acne was present in about 18.2% (20 cases/110
cases) ", however the prevalence of acne was present in more than 50%
of our cases.

The common cause of hirsutism in PCOS females has been generally
attributed to the overproduction of androgens by the ovaries . In our
study, we found that 85/105 (81%) cases were hirsute and only 20/105
(19%) were non-hirsute, a large study conducted by Aziz et al. found
78.4% PCOS cases presented with hirsutism “. In another study
however, Asian females were found to be less hirsute when compared
to the Caucasian groups *. In our study, sixty three cases (60%) had
family history of type 2 diabetes mellitus and irregular cycles were
present in 85/105 (81%) patients. This genetic factor may somehow
release more insulin that will in-turn stimulate the ovaries to produce
more androgens leading to hirsutism, acne or irregular cycles *
Though the difference was not statistically significant between group A
and group B of our cases, but a positive trend of hirsutism was found to
be associated with irregular cycles and family history of T2DM.

The subjects in our study were normoglycemic, mean fasting blood
glucose and triglycerides were found to be statistically significant
between the two groups. The mean fasting blood glucose was elevated
(91£9.6 mg/dl) in hirsute womenwhen compared to the non-hirsute
(85.6+9.2 mg/dl). Also the mean triglycerides were found to be
increased in hirsute (167.4+54.3 mg/dl) when compared to the non-
hirsute cases (124.9+41.6 mg/dl). The association of glucose
metabolism with hirsutism is a well-defined entity.

Hyperinsulinemia elevates blood glucoseand hyperlipidemia modifies
the activity of cytochrome P450 in women with PCOS that lead to
increased secretion or activity of androgens in these women *'. Few
studies have shown that insulin and blood glucose play a vital role in
the stimulation of hair follicle growth and further increases the activity
of either skin 5a- reductase activity or alters skin androgen receptor .

It is worth mentioning that our non-hirsute group was slightly more
obese as compared to the hirsute women. Though the difference
between the two groups was statistically non-significant, but an
increased trend was observed. Similar results were earlier reported by
Shabir I et al, where they found a trend for less acne and hirsutism with
increase in BMI °.

CONCLUSION

We conclude that fasting blood glucose and triglycerides were elevated
in hirsute PCOS, while as BMI, weight and waist circumference was
slightly elevated in non-hirsute PCOS females.
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