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Hvperinsulinemia and Polycystic Ovary Syndrome
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Sumimary

Fvpermsulinemia is central in the etiology of majority of PCOS. Hence the rational approach shoudd be
to improve the carbohvdrate metabotism and thus reduce the endogenous production ot oxcess of insulin
by the pancreas. Ithas beenwell observed that metformin, the biguanide, is most eftective in improy ing
the glucose metabolism by multivarious approaches and thus revert the PCOS subject to normo-
insulinemic status. Onee the axis 1s down-regulated to normo-insulinemic status automatically the
hyperandrogenemia is eftectively controlled allowing for regular ovulation and conception.

This study presented here highlights the clinical application of metformin in intertile PCOS subjects.
Remarkable improvement in conception rate, reduced pregnancy complications and higher incidence of
take home babyv rate are the unique teatures of this regime. Absence of ovarian hy perstimulation, “no
need forovcle monitoring”, simplicity of administration and cost effectiveness are other distinet benefits.

Anovulation is one ot the common causes ot
nfertibty constituting 23.08%0 ot the infertile couple
imvestigated tRajan, 199510 Anovulation is either due to
abnormal hy pothalamo-pituitary-ovarian axis and
henee the subject could not ovulate; or due to normal but
nontundctronme axis and hence does not ovulate.
anovulation is

Abnormal leading  to

understandabie. and examples are primary gonadal

AN

fatlire wherem the ovares are devoud of primordial
tollicles and <ccondary vonadal tailure wherein the
by pothaiamirc o prtastary functions are deranged
ccommonest model bemg hyperprofactinenmia).

\conditton where the reproductive axis is normal
but st nontunctioning s usually designated as
polyavsiie ovany svndrome (PCOSL This 1s o wide
spectrum ob androgenization ranging from the simple

norntoestrocentc anoy ulation tosevere hyperandrogenic
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amenorrhoca (Nobels and Dewailly, 1902 shoham o
al, 1995). Tt is quite difficult to understand why a normal
reproductive axis is nonfunctioning and results
anovulation. Trving to stimulate the axis in these
situations to induce ovulation will be unphysiotogical
and naturally least rewarding. More androgenic the
subject is less attractive and more hazardous the results
tor induction of ovulation.

In such situations the prudentapproach shoukd
be to search tor detects mother endocrine =y <tems, st
as the metabolic hormones, which could intertere ot
the smooth functioning ot the reproducthiv e anis. Quite
often insulin receptor gene mutation feading to
hyvperglycemia and hvpoerinsulinemia has been
identitied in majority of PCOS (Barbicrr, 1uvn,
Recognizimg the extrancous influcence of iy pore b cemi
and hvperinsufinemia on the reproductive v arnd



rectifving the disorder by insulin sensitizing agents
vnettorming should be the most logical science in
achieving regular ovulation and successtul pregnancies
(Pertfoe, 1996, Nestler et al, 1998, and Weissman, 1998).

Statistical Data

Among the 104 intertile couple investigated
over a period of 6 vears the incidence of anovulatory
mtertility has been 23.08% (Rajan, [998) Of them 7%
had  prunary tailure, 11.74% had
Iy perprolactinemia and 2.50% had hypoituitarism and
secondary gonadal tailure. The remaining 79% of
anovulatory subjects could be included in the wide
spectrum ot PCOS which included: (1) normoestrogenic
and normoandrogenic anovulatory subjects (PCQO) who
formed 70% of the total PCOS subject; (2)
hvperandrogenic obese subjects with typical PCOD
ovaries and thecal hyvperplasia; and (3) highly
androgenized amenorrhocic subjects with thecal
hvperplasia or HAIR-AN syndrvome. There were also 2
subjects with androblastoma ot the ovary and 1 with
virilizing adrenal tumor (Rajan, 1999).

gonadal

Hyperinsulinemia

It has been estimated that 707 of the obese PCOS
and 207 of the thin PCOS have
hy perinsulinentia (Glueck et al, 1998). These subjects
have msulin resistance due to defect in the insulin
receptor genes. Consequently they are rendered
I perglyeemie. High circulating glucose stimulates
mcreased secretion of pancreatic insulin, which leads
to hvperinsulinemia. High insulin decreases the hepatic
svithesis of IGE-1 binding protein, and thus unbound
1GE-1 circuates treely leading to ovarian thecal
stimulation ot androgen production. It could also
amphity the I H action on theca and increase androgen

subjects

production. Dvsregulation ot cvtochrome 450 17 ¢« is
another mechanism by which hyperinsulinemia causes
hy perandrogenism.

Fhe resultant hyvperandrogenemia causes
tollhicalar atresta and stimulates the erratic ELH secretion
by the pituitary . This perpetuates more of the ovarian
thecal androgen production. Thus it could be seen that
by permsulinemia caused hyperandrogenism is the
basic ctiology of PCOs and high LLH is only the
consequence ot this endocrine dysfunction.

Metrormin
Mettormin s insulin sensitizing agent, which

declines the peripheral glucose level without interfering
with pancreaticy s coll function. Metformin is biguanide

Polycystic ocary syndronie

and it reduces the blood sugar level by the tollow iy
mechanisms: (1) inhibiting hepatic gluconcogenesis 2
increased insulin receptor atfinity: and thus enhanees
the sensitivity of peripheral tissues to imsubin ¢ 3) reduce
the intestinal absorption ot glucose b reduces the
appetite; (5) increasmyg muscle ghconcogenesis: o
reducing plasma glucagon level In effect metformin
achieves euglycemic status without mtertering with
pancreas and causinyg hvpoglveemia, and morcover
effective weight reduction is achicved,

This has both reproductive and 1o
reproductive benefits for the patient  Reversar to
normoglvcemic status leads to normomsubnen and
culminates in normalization of ovarian stetordovene s,
regular menstrual cycles and ovalation resultiog
pregnancy. The nonreproductive benetits achioved are
reduction of obesity, hvpertension and inhibition of '\l
1. Thus the cardiovascular risk factors are considerab
reduced by metfornin therapy, and the risk of chror i
pancreatic stimulation leading to diabetes s also oby ited
ordelaved.

Therapeutic approach and results

subjects who  belong  to o the obese
hyperandrogenic group, who cvidence theoal
hyperplasia and polyeystic ovarios at USG, have been
recruited for metformin therapy . The I'CO subjects whe
fail to respond to low dose CC and those PCOD subpect
who are refractory to ovarian tollicular pundture ave H
other subjects recruited. Manyv patients had fanih
history of diabetes, and routine estimation ot msulin or
glucose levels have not been contemplated in this stady.
Insulin estimation and GTT could be considered betore
initiating therapy, but many a time these biochemie o

estimations will not be diagnostic.

Metformin has been admustered aiter iood im
a dose of 500 mgs tid, or qid, depending on the
acceptance. The dose has been titrated up begmninyg
with 500 mg/dav. The drugiswell tolerated, and eyven
cuglvcemic subjects accept the drug without developanyg
hypoglveemia. Hencethe tear ot hy poghvcemia orothe
ill effects are unwarranted (Glueck etal, T9OS N Catler o
al., 1998).

From January, 1995 10 Nav, v 33 sy
have beenrecruited, treated and follow ed on metiorm
therapy., Many of these subjects had faparoscop i
ovarian follicular puncture and CC (50 e tor = oy
for 3 courses.

The duration ot therapy ranged trom 3 to o

months in this series. The tollow e woere 1
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Regime No. pregnant “hage Perg. Wast.% Take-home "o
Clomiphene 90 61 67.78 16.43 36.04
Diathermy 90 29 32.33 31.03 2440

Fol. Puncture 85 27 31.76 740 2941
Gonadotropm 23 3 34.78 50.00 17.39
Mettormin 33 13 39.39 7.69 36.36

observationsnweight reduction was observed in 67% of
subjects, ranging from 2 to 6 kg Menstrual eveles reverted
tonear normalm 70% of subjects There is no toxicity for
this drug and could be safelv administered. Mild
mtestinal complaints disappeared after a few davs of
treatment. Those who telt tired and could not tolerate
the dose tonly 1070 could be managed ona lower dosage
ot 1000 my dav.

Among the 33 subjects followed 13 had achieved
aconception, giving a pregnancy rate ot 39.39% (Table
L1 Of the 13 subjects there was one ectopic gestation
{7.69%), and there were no abortions or multiple
cestations. There have been no risk of ovarian
hvperstimulation, hvpoglveemia or other ill effects.

.

Conception occurs within 1 to 3months in 807
ot subjects and the remaining achieve a pregnancy
within 6 months. Usually the drug has been stopped
atter diagnosing pregnancy, even though metformin has
been considered to be nonteratogenic and reduces the
risk ot abortion (by its cftect on lowering the PAI-1)
(Nestler et all 1996, Glueck, et al 1999),

Clomiphene citrate appears the best agent for
nonobese, normoestrogenic anovulatory PCO subjects.
[hose who tail to respond to lose dose CC (50 myg tor 5
davs tor 3 to 6 eveles), and the obese hyperandrogenic
PCOD subjects with thecal hyperplasia are best down
regulated emploving metformin. They may ovulate and
conceive spontancously or mayv do so with the help of
ovarian tollicular puncture or CC. However, it is better
to avoid ovarian diathermy for reasons it causes high
incidence ot ectopic gestation (Rajan, 1998). Ovaian
tollicular puncture emploving sharp needle (Veres
needley could achieve the same results with lesser
ncidence of ectopic gestation (Rajan, 1999),

Conclusion

Administration of msulin sensitizing agent
(mettorming appears to be a logical approach to
management ot PCOS, particularly the hyperandrogenic
obese subjects majority ofwhom are hyperinsulinemic.
Mettormin down regulates the hyperstimulated
reproductive axis and allows tor reversal to
normocstrogenic and normoandrogenic state.
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Quite possibly the patients could spontancously ovulate,
or will do so with the help of other ovulogens such as
CC or gonadotropins.

Apart from the fact metformin therapy is the most logical

approach to management ot PCOS there are certain

special advantages for this treatment:

L. Simple oral administration and is very costettective

2. Noneed forany cvcle monitoring or trequent tollow

up

Nontoxic and safe, and has minimal and acceptable

side effects

4. No risk of ovarian hvperstimulation and
superovulation

5. Higher pregnancy rate and lower rate ot pregnancy
wastage

6. Nonreproductive benefits on CV'S, BP, coagulation
and diabetes
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