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Abstract

Background: Morbid obesity is associated with a lower chance of
pregnancy via IVF treatment. As a result many IVF programs have
restricted this treatment to women with a BMI of <35 kg/m? and
recommend weight loss for morbidly obese women (MOW). The
purpose of this study is to analyze the effect of weight loss to a BMI
<35 kg/m? and its result on the IVF treatment outcome.

Methodology: Retrospective cohort study where MOW with primary
infertility and one previous unsuccessful IVF treatment cycle were
included. They were advised to lose weight in the span of a year and
restart IVF treatment. Women who managed to reduce their BMI
to <35 kg/m? were considered as Group A and women who did not
reduce their BMI to <35 kg/m? were considered as Group B.

Result: Twenty-seven women successfully reduced their weight
and underwent 49 IVF cycles in Group A. The remaining 65 MOW
underwent 108 IVF cycles in Group B. Patients in Group A were
younger and had better stimulation characteristics. The difference in
pregnancy rate per started cycle did not reach statistical significance.

Conclusion: Modest weight loss to a BMI <35 kg/m? through diet
and exercise, a method that requires time and effort, is more easily
achieved by younger patients but does not increase the pregnancy
rate in IVF treatment cycles.
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Introduction

Obesity is a common condition in the Saudi population [1,2]. It
is estimated that around 40% of Saudi females at the reproductive
age suffer from obesity, moreover obesity is associated with many
health problems [3,4]. A higher prevalence of obesity among infertile

women was also found, likely due to polycystic ovarian syndrome,
hyperandrogenism and hyperinsulinemia being linked to both
obesity and infertility [5,6].

The National Institute of Health (NIH) begins to categorize
a patient as ‘obese’ at the body mass index (BMI) >30 kg/m? then
further categorizes obesity into; Class I with BMI= 30-34.9 kg/m?,
Class IT with BMI= 35-39.9kg/m* and Class III with BMI >40 kg/m?
[7].

The effect of obesity on pregnancy and IVF outcome has been
previously studied with findings showing that obesity increases
cancellation of IVF cycles, causes poor response to treatment [8,9],
and lowers the chances of live birth [10-12]. Obesity was also proven
to be associated with an increased risk of first trimester abortion and
recurrent miscarriage [13]. As a result multiple IVF programs placed
an arbitrary cut off for accepting IVF patients who have a BMI >35
kg/m? [14].

Although Class II and Class IIT patients are encouraged to lose
weight before their infertility treatment, there are conflicting reports
on the effect of weight loss on reproductive outcome [15-17].These
studies included women with BMIs >29 kg/m? but the actual IVF
outcome in morbidly obese infertile women before and after weight
loss has never been compared. The objective of this study is to assess
the effect of weight loss on IVF outcome in the morbidly obese
population following the change in their obesity from Class II and
III to Class L.

Materials and Methods

The study is a retrospective cohort study. Patients included in
the study were patients who participated in an earlier study at the
same center and did not achieve pregnancy [18]. These are women
between 20 and 40 years old with primary infertility and who had
an unsuccessful IVF cycle while their BMI was 2 35 kg/m? They had
extensive counseling and referral to a dietitian for weight loss aiming
to drop their BMI to <35 kg/m?> Patients who managed to achieve
the expected weight loss and had an IVF cycle were considered as
the study group (group A). The other group of patients who did not
drop their BMI to <35 kg/m? and had subsequent IVF treatment was
considered as the control group (group B). The primary outcome was
the clinical pregnancy rate per started cycle. Patients with a positive
pregnancy test 2 weeks post-embryo transfer were considered
pregnant, those patients would then have a transvaginal ultrasound
at 5 weeks post-embryo transfer to check for fetal viability. Clinical
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pregnancy was defined as pregnancy with positive heartbeat seen by
transvaginal ultrasound scan at 5 weeks post-embryo transfer. Other
secondary outcomes such as cycle cancellation, the needed dose of
human menopausal gonadotropin, the number of oocytes retrieved,
the fertilization rate, the number of embryos transferred and the rate
of ovarian hyperstimulation syndrome were also compared between
the two groups. Moreover, Group A’s post-weight loss parameters were
compared to their pre-weight loss data.

IVF treatment protocol was described in the past [18]. Statistical
analysis was performed using S-plus 2000. Two-tailed t-test was used
for parametric data, Mann-Whitney test was used for non-parametric
data, and Chi-square test was used for binomial data. A p value of <
0.05 was considered statistically significant. Paired analysis was used
as needed.

Results

There were 92 morbidly obese women who fulfilled the inclusion
criteria and 27 of them reduced their weight to a BMI <35 kg/m?
(Class I obesity).They underwent a total of 49 IVF cycles (Group
A). The remaining 65 women remained Class II or III obesity and
underwent 108 IVF cycles (Group B).Both groups had similar
diagnostic categories and height (Table 1). As expected, the patients
who managed to lose weight had significantly lower BMI and weight.
Additionally, they were significantly younger compared to the patients
who failed to lose weight (Table 1).

Patient who achieved the target weight loss required lower doses
of HMG, had more follicles, higher number of oocytes retrieved and
had a higher fertilization rate (Table 1). The length of stimulation and
the number of embryos transferred were similar in both groups. The
difference in pregnancy rate per started cycle did not reach statistical
significance.

Patients who achieved the desired weight loss (Group A) had
significantly lower cancellation rate per started cycle compared to
Group B (Table 1).The cancellation rate for group B was 21.3%. Out
of a total 23 cancelled cycles in Group B, nine were prior to ovum pick
up (seven due to poor response, one for risk of OHSS, and one due
to no sperms found in the male procedure). The remaining fourteen
cycles in group B were cancelled following oocyte retrieval (one
developed early OHSS, and the other thirteen were either for lack of
fertilization or due to arrested embryo division). Group A had only
three cancellations (6.1%), two of them prior to the OPU (one for risk
of OHSS, and one due to no sperms in the male procedure sample).
The third cancellation was following oocyte retrieval due to lack of
fertilization.

We compared the IVF outcome of those 27 women in Group A
after weight reduction to their outcome prior to weight loss and as
expected they had significantly lower BMI and weight following
weight loss advice (Table 2). There was an average of 10% weight
reduction after the diet and exercise. Table 2 shows pre and post
weight reduction IVF cycle parameters for Group A patients, and it
can be noted that there were significantly lower cancellation rates
following weight reduction.

Discussion

As obesity is becoming a major health concern in the world [3,4], its
implication on reproductive health and effect on infertility treatment
has also been investigated [19-24].It has been reported that pregnancy
rate significantly decreases with increasing BMI [24].

Table 1: Patient and cycle characteristics

Group A Group B p
(n=49 cycles) (n=108 cycles)

Age (years) 31.4+5 34,7 £5. 0.001
BMI (kg/m?) 33.1+1.3 37.9+2.4 0.001
WT (kg) 80 +6.7 90.4+7.7 0.001
Ht (cm) 156+5.4 154.6 £5.5 NS
ICSIn (%) 87% 83% NS
Male factor n (%) (29) 59% (76) 70% NS
Unexplained o o
infertility n (%) (4) 8% (9) 8% NS
Tubal Factor n (%) (16) 33% (23) 22% NS
Number of follicles 17+74 11.4+6.7 0.001
Number of oocyte 10.6£5.3 7.1£45 0.001
collected
2PN 5.7+3.9 3.6+2.9 0.004
Number of embryos 5.2+3.5 3.2+25 0.01
Number of embryos |, o, 45 1.58+0.8 0.01
transferred
Length of 12633 13.1+4.1 NS
stimulation
Dose of HMG 37.3+1138 49.4+16.9 0.01
Cancellation rate 6.10% 21.30% 0.03
n (%)
Pregnancy rate per 15 (30.6%) 28 (25.9) NS
started cycle
Clinical pregnancy
rate per started 11 (22.45%) 20 (18.5%) NS
cycle

This study aimed to look at a common problem in IVF practice; the
approach to morbidly obese women in IVF programs. While data is not
consistent in regard to the negative effect of obesity on implantation
rate or live birth rate in IVF treatment [15-17], many programs still
place a limit on patient’s access to IVF treatment based on their BMI
and are supported by certain societies’ guidelines [14,25]. Tremellen et
al. recently reviewed the scientific and ethical aspects of such practices
which block the access of care for certain patients and concluded that
there was no scientific support for this suggestion, stating that “This
prohibition is particularly unjust when IVF is the only treatment
capable of producing a pregnancy” [26].

Although large data sets suggested that high BMIs carry a negative
effect on the pregnancy rate in IVF treatment cycles, causing these
programs to place an arbitrary line for including patients in their
treatment eligibility, there is no sufficient evidence to support that
reducing patients weight below that line would improve their
pregnancy rate [27-29].

In this study, the women who had tried to lose weight through
diet and exercise were 2 years older (on average) at the time they
reduced their BMI to the desired level. Although there was significant
improvement on the secondary cycles stimulation parameters such as
cancellation rate, which could be the reflection of the improvement
in the number and quality of oocytes retrieved as reported by other
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Table 2: Comparison of Pre and Post Weight Loss Parameters

Group A (Post Wt | Group A (Pre Wt p
Reduction ) Reduction)

Age (years) 31.4+5 29.9+6 NS
BMI (kg/m?) 33.1+13 36.6+2 0.01
WT (kg) 80+6.7 88.5 + 10 0.01
Number of follicles 17+7.4 16+11 NS
Number of oocyte 10.6£5.3 1212 0.01
collected
Number of fertilized 57+3.9 49+49 NS
oocytes
Number of embryos 52+35 4146 NS
at day 3
Number of embryos 1.97 £ 0.45 14:11 0.01
transferred
Length of stimulation 12.6+3.3 14.7+2.9 NS
Dose of HMG 37.3:11.8 386+ 12.1 NS
(ampules)
Cancellation rate (%) 6.10% 28% 0.01

authors [30,31], this was not translated to significantly improve the
pregnancy rate following modest weight loss by diet and exercise in
morbidly obese women. One can argue that the relatively limited
sample size may play a role in not showing a statistical difference in
the pregnancy outcome among the groups.

Our data in this study is in concordance with other recently
published data [15,17], and further analysis of a large prospective
randomized control study did not identify any subgroup to benefit
from the lifestyle intervention [32]. While data on bariatric surgery
and IVF outcome is still limited, the increasing popularity of this
procedure will give an interesting opportunity to see more data on
their effect-especially in patients with very high BMI [33,34].

Since the process of weight loss by the diet and exercise method
takes time and effort, we might be jeopardizing patients’ outcome
by delaying their treatment until they are in older age groups. One
must calculate the risks to the potential benefits from the weight loss
method on the pregnancy rate.

We concluded from this study that modest weight loss to BMI <35
kg/m? by diet and exercise is more easily achieved by younger patients
but does not increase the pregnancy rate in IVF treatment cycles, we
also recommend the review of any policy restricting patient access to
IVF treatment based on their BMI.
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