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ABSTRACT

Our objective was to investigate the relationship between
body mass index (BMI), waist/hip ratio (WHR), fol-
licle-stimulating hormone (FSH) dose, length of stimula-
tion and dinical outcome in infertile women with and
without polycystic ovary syndrome (PCOS) undergoing
controlled ovarian hyperstimulation.

Controlled ovarian hyperstimulation was induced in
60 women for a total of 111 cycles (48% in PCOS
patients) with urinary human FSH (u-hFSH).

A significant correlation between BMI, u-hFSH dose
and duration of stimulation was found in PCOS and
non-PCOS patients with WHR < 0.8. These correla-
tions were not present in PCOS patients with WHR
> (.8. Pregnant patients received significantly less am-
pules of u-hFSH.

From our data we suggest a controlled ovarian hyper-
stimulation protocol, for obese non-PCOS patients and
obese PCOS patients with WHR < 0.8, starting with
a double dose of u-FSH.

INTRODUCTION

The use of carefully controlled ovarian hyper-
stimulation, either in combination with artificial
insemination with the partner’s semen or not, has
been employed with good results in infertile
couples with anovulatory, mild endometriosis and
unexplained infertility'.

The production of two to four follicles by
gonadotropin stimulation plays a key role in in-
creasing the rate of single or twin pregnancies
without dangerously raising the rate of multiple
pregnancies (more than twins) and ovarian hyper-
stimulation syndrome (OHSS)?. Therefore, to this
aim, it would be extremely useful to assess which
are the factors influencing the ovarian response to
induction of multiple follicular development in
terms of gonadotropin requirement, starting dose
and length of stimulation. Among these variables,
body weight and body-fat distribution represent
two important and easily assessed parameters for
consideration.

Correspondence: Dr F. Zullo, via Michetti 10, 80127 Napoly, Italy

17



Downloaded by [McMaster University] at 22:21 03 April 2016

Superorifation induction

Indeed, it has been shown that obese women
require  higher  doses  of  gonadotropin - or
clomiphene citrate to achieve an optimal ovarian
response ta stirnulationt™ and, recently, increasing
waist/hip ratio has been shown to be relatively
assoctated with the probability of conception per
cyele’. Morcover, a direct correlation was found
between  gonadotropin requirement and  body
weight in the induction of multiple follicular
development™. However, other authors have
failed to confirm these data’®.

Increased body weight and hyperandrogenism
are conmmon features among anovulatory women
with polyeystic ovary syndrome (PCOS), and
hvperandrogenism is known to be associated with
altered ovarian responsiveness to gonadotropin
stivnalation'”

Body fat distribution provides a reliable estimate
ot androgenization in women'>". Therefore, con-
sidering the frequent association between obesity
and androgenization in PCOS patients, we under-
took a study to investigate whether there is a
corrclation between body mass index (BMI) and
varous parameters of controlled ovarian hyper-

stimulation as a function of bedy fat distribution.

MATERIALS AND METHODS

Sixty anfertile patients,  aged  25-37  years
fmean £ SD, 30.4 £ 5.3) were included in the
study. The mean duration of infertility was
4.1+ 2.4 vears. Tubal infertility and male factor
were excluded.

Patients were divided into two groups: normo-
ovulatory and PCOS. Panents were defined as
atfected by PCOS when presenting an ultrasono-
graphic pattern ot polycystic ovaries (more than ten
rollicles ranging from 2 to 8 mm in diameter in the
subcapsular region ot the ovartan cortex; the ovar-
mn stroma 1s expanded and echogenic; the whole
volume s greater than 9 ml) together with one or
more of the symptoms characteristic of the syn-
drome (oligo-amenorrhea, anovulation, hirsutism,
acnie, obesity) ™1,

All patients underwent controlled ovarian hy-
perstimulation followed cither by timed inter-
course or by ntrauterine and/or intraperitoneal
msemination after semen preparation'®. The con-
rrolled ovarian hyperstimulation protocol started
with the administration of 75 TU of urinary human
tolhcle-stimulating hormone (u-hFSH; Metrodin,
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Serono, Italy) daily for 7 days. The dose was
doubled after 7 days in the absence of ovarian
response and then every 3 days in step-up fashion.

Monitoring was performed by transvaginal ul-
trasonography using a 5-mHz transducer attached
to an Aloka sector scanner, and by serum cstradiol
evaluation. Both ultrasound cxaminations and
estradiol determinations were performed after the
first 7 days of treatment and then every 3 days.
Estradiol levels were measured by radioimmunoas-
say (RIA) using a commercial kit (Radim, Rome,
Ttaly).

Human chorionic gonadotropin (hCG; Profasi,
Serono, Italy) 10000 units was administered
when one to four (and no more than four) fol-
licles reached a minimum diameter of 18 mmn
in the presence of serum estradiol levels of between
200 and 1500 pg/ml per follicle > 15 mm. Ovula-
tion was assessed by ultrasonographic monitoring
and serum progesterone evaluation.

In all cycles, the following parameters were
evaluated: patient BMI, calculated by the ratio of
body weight (kg) divided by the height® (m?);
patient waist/hip ratio (WHR), calculated by the
ratio of waist circumference measured at the umbil-
icus divided by hip circumference (cm) measured
at the largest measurement of the hips; number of
ampules of u-hFSH administered; ovulation rate;
and pregnancy rate.

Statistical analysis was performed by Pearson’s
test, x° and Student’s test when appropriate.

RESULTS

An overall summary of the clinical outcome is
presented in Table 1. The total number of stimu-
lated cycles was 111. The overall ovulation rate was
90.1% (100/111) and the pregnancy rate was 17.1%
(19/111). Among the 19 pregnancies, three
(15.8%) were twin. There were no higher mulu-
ples (triplets or above) orany cases of severe OHSS,

The mean BMI was 25.4 £+ 3.6 (range 18.7-
34.6), the mean number of u-hFSH ampules was
12.6 + 4.1 (range 6.5-42.0), and the mean duration
of stimulation was 12.4 days £ 2.5 (range 8-25).
BMI was found to be significantly correlated with
both the number of u-hFSH ampules administered
and the length of stumulation (r= 0.3803,
p <0.001and r = 0.4561, p < 0.001, respectively).

Fifty-cight cycles (52.3%) were induced in non-
PCOS patients. Among these patients the mean
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Table 1 Clinical outcome of 60 patients with induced controlled ovarian hyperstimulation

PCOS
All patients Non-PCOS WHR < 0.8 WHR > 0.8

Cycles 1IN 58 19 34
Ovulatory cycles 100 (90.2%) 58 (100%) 17 (89.4%) 25 (73.5%)
Peak estradiol (pg/ml) (mean % SD) 512 £19%4 419 £ 162 5121172 632 £ 214
Follicles > 18 mm at hCG administration

(mean t SD) 1.6+ 0.4 1.41£03 20x0.6 1.8+0.5
Pregnancies 19 (17.1%) 9 (15.5%) 4 (21.1%) 6 (17.6%)
u-hFSH ampules administered 12.6+ 4.1 12.7+2.8 109+27 ‘l 13.9+£59
Duration of stimulation (days) 124£25 .7 124%20 .7 10.8£2.0 .7 132132

Body mass index (kg/m?) 254136 |3 241431 % 247142 )% 281425

PCOS, polycystic ovarian syndrome; WHR, waist/hip ratio; hCG, human chorionic gonadotropin; u-hFSH, uri-

nary human follicle-stimulating hormone; * variables significantly correlated (p < 0.001)

BMI was 24.1 £3.1 (range 18.7-30.0), the mean
number of u-hFSH ampules was 12.7 £ 2.8 (range
9-21) and the mean duration of stimulation was
12.4£2.0 (range 9.0-18.0). The ovulation rate
was 100% (58/58) and the pregnancy rate was
15.5% (9/58). BMI was again found to be signifi-
cantly correlated with both the number of u-hFSH
ampules administered and the length of stimulation
(r=10.5788, p < 0.001 and r = 0.5766, p < 0.001,
respectively).

Fifty-three cycles (47.7%) were induced in
patients with PCOS. Among these, 19 cycles were
induced in patients with a WHR < 0.8 and 34
cycles were induced in patients with a WHR > 0.8.

In the PCOS patients with WHR < 0.8, the
ovulation rate was 89.4% (17/19) and the preg-
nancy rate was 21.1% (4/19). The mean BMI was
247+ 4.2 (range 19-32.8), the mean number of
u-hFSH ampules administered was 109+ 2.7
(range 6.5—16) and the mean duration of stimula-
tion was 10.8 £ 2.0 days (range 8.0-14.0). In this
restricted group of patients, BMI was found to
be significantly correlated with both number
of u-hFSH ampules administered (r = 0.8467,
p < 0.001) and length of suumulation (r = 0.8668,
» < 0.001).

In the PCOS patients with WHR > 0.8 the
ovulation rate was 73.5% (25/34) and the preg-
nancy ratc was 17.6% (6/34). No significant differ-
ence was detected in the ovulation rate and
pregnancy rate between PCOS patients with
WHR <0.8 and PCOS patients with WHR
> 0.8. The mean BMI was 28.1 £ 2.5 (range 25—
34.6), the mean number of u-hFSH ampules was
13.9 % 5.9 (range 7-42) and the mean duration of
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stimulation was 13.2 £ 3.2 days (range 8-25). In
this group of patients it was not possible to demon-
strate any significant correlation of BMI either with
the number of u-hFSH ampules administered
(r=0.1343), or with the length of stimulation
(r=10.0913).

No statistically significant difference was de-
tected among non-PCOS women, PCOS women
with WHR > 0.8 and PCOS patients with WHR
< 0.8, in the number of u-hFSH ampules, in the
length of stimulation, in the number of mature
follicles at hCG administration and in the peak
estradiol serum levels. However, we observed a
mean number of u-hFSH ampules and days of
stimulation significantly lower (p < 0.05) in cycles
leading to pregnancy than in unsuccessful cycles.

DISCUSSION

Weight and body mass are known to be important
parameters in determining the potential of a
woman’s reproductive system'’ but their influence
on ovarian response to exogenous gonadotropins
is still controversial*6%10.

Our data confirm a significant inverse correla-
tion between BMI and ovarian response to
gonadotropin (expressed as u-hFSH ampules and
length of stimulation) at least in normo-ovulatory
patients and in women with PCOS and WHR
< 0.8. This correlation was not found in PCOS
patients with a central-type body fat distribution.

Previous papers on this subject seem to show
that reduced ovarian sensitivity to exogenous
gonadotropins in obese patients 1s not related to
different absorption and distribution of the drug'®,

19



Downloaded by [McMaster University] at 22:21 03 April 2016

Superovelation induction

but could be better explained by altered hy-
pothalamic neuromodulation and/or peripheral
steroid metabolism'. The lack of correlation in
patients with PCOS and WHR > 0.8 is probably
cxplained by the intraovarian interferences of the
increased free androgen levels and insulin re-
sistance. Indeed, 1t has been shown that both these
conditions arc present in this subpopulation of
PCOS patients™?.

In PCOS women, hyperandrogenism has been
claimed to be caused by a primitive insulin-re-
sistance with secondary hyperinsulinism. The in-
creased insulin levels, together with a reduction in
the binding proteins for insulin-like growth factor
I JGEBP-1), might act on the ovarian theca IGF-I
receptor, increasing the responsiveness of the fol-
licle to luteinizing hormone (LH)%.

From these considerations, we hypothesize that
i our PCOS patients with WHR > 0.8, the me-
tabolic disturbance characteristic of the syndrome,
causes an increasce in the follicular response to FSH
which 15 masked, up to an as yet undetermined
point. by the negative effect on folliculogencsis
exerted by the increased androgen levels®. When
tollicular development s set in motion by exo-
genous FSH, the increased sensitivity is then un-
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masked causing an exaggerated response. Further-
more, we found in our series that a significantly
lower number of u-hFSH ampules and a shorter
duration of stimulation were necded in concep-
tional cycles than in non-conceptional cycles. This
fact may be explained either by an increased chance
of pregnancy in better responders or by a lower
threshold level for follicular development in these
patients. This point needs further obscrvations in
order to be clarified.

The correlation between BMI and ovaran re-
sponse to u-hFSH, although needing confirmation
on a larger scale, allows us to suggest a controlled
ovarian hyperstimulation protocol with a higher
starting dose of u-hFSH in obese normal or
obese PCOS patients with WHR < 0.8 obese
patients in order to achieve an optimal number of
mature follicles (two to four)’. In obese PCOS
patients with WHR > 0.8, because of the unpre-
dictability of ovarian response, it is probably more
appropriate to employ a low-dose, slow-increase
protocol*.

In conclusion, we can say that simple chinical
data, such as BMI and body fat distribution, should
be taken into account for a correct personalization
of controlled ovarian hyperstimulation.
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