[ Obstet Guaecol Ind Vol 53, Noo 32 May/June 2003 Py 204-207

PCOS —The Role of Obesity, Hyperinsulinemia and Metformin Therapy

Rajece Agarwal, Pratap Kumar
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OBJECTIVE - To study the role of hyvperinsulinemia and obesity in polyeystic ovarian syndrome (PCOS) and the
ctficacy of mettormin foranoy ulation 10\1st1nt to clomiphene citrate (CC). MATERIALS AND METIIOD -intertile
patients who tailed to ovulate with 100 myg CC were recruited. Baseline body mass index (BN, menstrual cvele
pattern and hirsutism were noted and fasting seruminsulin, GTT and day 2 Fstland LT were done. Patients were
treated with metformin 500 mg three times a day for atleast three months and thereatter BMI, hirsutism and menstrual
cvele patternwere rechecked, biochemical tests repeated and patients induced again with CCHO
follicular i, wing and UL Resultswere analysed by Wilcoxon test. RESULTS - Fitty patients were recruited Fourteen
ratwms were lost for follow-up and two discontinued treatment due to side effects. 1 Iyperinsulinemiawas seenin
R.8% of women and 38.2% had normal BMIL Insulin levels and BMIE decreased by A84% and 5.7 re spectiv el
seventy nine patientsachioy ed regular eveles and 18,57 became pregnant. CONCLUSION - PCOS does notnecessartly
associate with hvperinsulinemia and clevated BMI. Although mettormin does bring about reduction in BN and

0 myg followed by

regularises cveles, it does not abwavs decrease insulin levels,
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Introduction

Polvevsticovarian syndrome (PCOSYis the commonest
cause of menstrual disorders and anos ulatorvinfertility.
Although it wasinitiallv described in 1935 b\ Stein and
Leventhal as o or 1gld
oligomenorrhoea, hirsutism and obesity together with
a demonstration of enfarged polvevstic ovaries, this

SV ndrome ((Hﬂp ex ot

A i(‘\\'p()ilﬁ has LIHL‘lL‘I'gUHL‘ Al gI'L‘Jt('I\JHgL\

Way back in 1921, the French physicians Achard and
Thiers provided the first descriptionof the relationship
between androgen excessinwomen and disturbances
which was dubbed
“diabetic des femme a barbe” (diabetes of the bearded
ladv). Although carlier these two  conditions, that is
PCOS and  hyperandrogenemia were  considered
distinct separate entities, it took us almost 60 vears to
understand that the twoare linked by acommon feature
- hyperinsulinacmia and insulin resistance.

in carbohvdrate metabolism

Asour knowledge regarding this rather mysteriousand
enigmatic condition  evolved, newer therapeutic
modalities come to light and sometimes even tall by the
wavside later on,

Numerous questions have battled and continue to batfle
rescarchers over time. s hvperinsutinemia  the
backbone of PCOR? Does  hyperandrogenism cause
hyperinsulinemia or is it vice-versa? Is obesity an
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essential feature or is it only an aggravating  factor?
[Have we found the treatment for PCOS?

Materials and Method

Fifty patients ot infertility (primary and secondarvywith
PCOS that failed to rospnnd to 100 my ot ¢ lomi phene
citrate (CC) for five days were recruited for this slud\

conducted from December 1998 to December 2000
Bascline parameters evaluated were body mass index
(BMI), menstrual cyele pattern, hirsutisny, fasting serum
insulin, half hour GTT with 75 gms glucose, DSEL LI,
LIESTH ratio and evidence of insulin resistance (FBS
Insulin=4.5) Patients were treated with 5
three times a day after meals for three months atter

O¢ mettormin

whichthey were reevaluated for the above parameters.
While continuing metformin, ovulation was induced
with CC 100 mg daily from D2 to Do and foliicular
imaging done from DI Success was measured by
presence ofa 18 mm follicle with subsequent features of
ovulation as scen by TVS. Fourteen patients were fost
for follow up while two dropped out because of side
cffects. Results were analysed by Wilcoxon test

Results

Summary of clinical observations is given in Table |
Mostin the patients (62%) were obese while 7060 were
oligomennorrhic. However the correlation between BMVI
and cyele pattern was not found to - be signiticant
(p= )‘%7) Iy perinsulinemia {levels > 30wl /mlj was
seen inonly 8.8% patients and again corelation of BMI
with insulin levels and insulin resistance was not
significant (p=0.7 and { Insulin
resistance was however seenindi. 1% ot patients; both
lean and obese had abnormal carbohydrate metabolism.

)3 respectively)



Table-I:Summary of Observations

Rajeer Agartwal et al

Parameter (n=31) No. Percentage
Normal 13 8.2
Gir Lobesity 17 50.0
Gr ITobesity 4 118
BN kg /oy Mean BMI 250 = 442

Range
Cveles Normal

Oligomenorrhoea

Present
Abscnt
Mean FSHI
Mean LIT

Hirsutism

FsItand 1T Mean LI FSH
LILFSH =2
LIT:FsITnormal
Insulin (g /7mh Hyperinsulinacmia
Mean insulin

Abnormal insulin level
GIT Normal

FBS/Insulin Ratio = 4.5
Mcean FBS/Insulin

fnsutin resistance

6.0 - 16.0

10 29.4
24 70.6
12 1513
22 647
5.87 + 2.45
84 +572
1.68+1.32
10 294
31 91.2
3 8.8
2043 + 17.09
14 412
20 8.8
14 31.1%
8.85 +9.84

The ettect of metformin on various parametersis shown
in Table 1L There was an improvement in the BMI in
6Y.5% of the patients with anoverall reduction of BMI
by 5.7%. Both lean and obese patients were found to
have lost weight. Nineteen out of 24 patients (79.1%)
regularized cveles with metformin therapy (p=0.00001).

There was however no change in hirsutism with
metformin therapy. Although there was a 9% increase
and 4% reduction in the mean FSIT and L values
respectively, the change was not statistically significant.
All M patients with orwithout hyperinsulinemia had a
mean reduction ot 38.4% in their insulin levels
(p=0.0002). Of the 14 patients (41.2%) with abnormal
GTT, 12185790 had normal GTT values after treatment
(p=0.01).

Of the 14 patients (41.1°%0) with insulin resistance, 12

patients (85.7%) saw a disappearance of insulin
resistance (p=0.001) or the mean FBS: Insulin ratio
increased by 45.6% (p=0.00001). After metformin
therapy, of the 29 patients who achieved regular cveles
four continued to have multiple small follicles on Tvs.
Ot the five patients who continued to have
oligomenorrhoea, two had  good follicles and three
had multiple small follicles on TVS (p=0.07). Of the 34
anovulatory patients studied, 27 (97 4%) had ovulation
after metformin therapy (p=0.0001). Five pregnancies
resulted giving a pregnancy rate of 18.5%.

Discussion

PCOSis a condition which originates possibly at the
time of puberty ducto aninterplay of genctic factors,
obesity and post-receptor  insulin detect leading to
insulin resistance. Fifty percent of women with PCOS
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Hupernrsulinensia and Metformin Therapy

have an android type of phenotvpe characterized by
waist: hip ratio greater than 0.85 as shown by Lefebvre
ctal'. Pasquali et al¥ showed that even a 5% reduction

Table -11: Results with Metformin Therapy

in BMI results inimproved insulinsensitivity, menstrual
cycle pattern and fertility rates and should be the biest
line of managementin patients with PCOS

Parameter (n=34) Before Treatment After Treatment  Percentage Change Pvalue
EANIRINTS 250443 23.6+4.24 -R7 000
FSI R.87£2.45 6412305 g ' 06
LH BAHER71 7.20+4.29 -2 0.54
Mean LEEFSH [.68* i.32 1.19+0.71 -29.1 0.07
Insulin (U7 mb 20045417.09 12.530+8.713 -84 00002
FRS: insulin 83.49+9.84 12.36=10.83 -45.02 0.00001

Table-1II: Comparison of insulin levels

Insulinlevels (¢ IU/ml) Before After Percentage change
Kolodzicjesvketal? 206.6 16.5 - 3796
Jean-Charles et al® 197 218 11065
Pirwany etal” 21.0 10.55 - 4976

Laurc et al” 17.3 169 - 231

Over and Sadi® 21.2 208 - 1.88
N\estleretal” 17.3 9.4 - 4797
Study Present 2045 12.59 -84

This study shows that hyperinsulinaemia is not a
common  association with PCOS and  evaluation of
insulin resistance rather than a single insulin value
may be amore sensitive indicator. Similar results were
also obtained by Lesro et al®. However in this study
even though the insulin levels were within normal
range, a further reduction in levels was associated
with therapeutic effect (Table TH).

Metformin is a biguanide, which acts printipn“y by
suppression ot gluconcogenesis in the liver. Itenhances
the binding of insulin to its receptors and also increases
GLUTY, which improves the peripheral uptake of
glucose. Itiswell tolerated with minimal side effects of
nausea, vomiting  and diarrhea. Lactic acidosis and
hvpoglyeemiaare rare. Metformin effectively reduces
insulin levels, improves carbohydrate metabolism,
regularize eveles and improves tertility rates as seen in
this study and also i other studies (Table 1V) Vincenzo

et al' showed that metformin not only brings about
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spontancous  ovulation in previousive anovualatory
wonen, but it also significanthv reduces the risk ot
hyperstimulation by exogenous gonadotrophins. Nestler
ctal”however found mettormin ineftectve inreducing
BMI suggesting that probabhy some tactors alsomay be
responsible and this iswhere the role of leptins needs
to be turther defined.

Pregnancy rate of
although notmuch higher than that achieved by other
therapeutic modalities for the treatment of PCOXS, s
('()mpm*ablc to the 1Y% and 16.6°%, pregnancey rates n
the studies by Velazquez et al™ and Vincenzo et al'
respectively.

[8.5% with mettarmin therapy

tnsulin resistance and not hyperinsulinemia is
characteristic of PCOS and is independent of obesity
though the latter does aggravate the existing insulin
resistance. Metformin is effective inthe treatmoent of






