Volume 3 = Issue 2= May-Aug 2010 ISSN: 0974-1208

ournal of

Human Reproductive Sciences

Online full text at
www.jhrsonline.org

PublfRed

Indexed

Official Publication of -
Indian Society of Assisted Reproduction Published by Medknow Publications



Review Article

www.jhrsonline.org

The impact of female obesity on the

ABSTRACT

outcome of fertility treatment

The rising prevalence of obesity has had a profound impact on female reproductive health. Increased body
mass index (BMI) is associated with ovulatory subfertility and anovulatory infertility. Overweight and obese
women have poorer outcomes following fertility treatment. They respond poorly to clomiphene induction
of ovulation and require higher doses of gonadotrophins for ovulation induction and superovulation.
Ovarian stimulation for assisted reproduction produces fewer follicles resulting in the harvest of fewer
oocytes. Fertilization rates are poorer and the embryo quality is impaired in younger women who are
obese. Pregnancy rate in some studies is lower and there is an increased risk of early pregnancy loss.
Weight loss regularizes menstrual cycles and increases the chance of spontaneous ovulation and conception
in anovulatory overweight and obese women. Gradual sustained weight loss is beneficial whereas crash

dieting is detrimental.
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INTRODUCTION

Rising obesity rates present a global public
health challenge. Approximately 1.6
billion adults worldwide were overweight
(BMI 25-30 kg/m?) and at least 400 million
were obese (BMI >30 kg/m?) in 2005. These
figures are expected to rise to 2.3 billion
and 700 million, respectively, by 2015.M
In the West, 56% of women in England!
and 61% women in the United States are
believed to be either overweight or obese.
Bl The prevalence of obesity is relatively
low in Asian countries with 4% of Chinese
and 0.5% of Indian women noted to be
obese." Nevertheless, in the last 20 years,
the obesity rates have tripled in the
developing world and 10% of all children
across the world are overweight or obese.!

The World Health Organization has
defined obesity as body mass index
(BMI) > 30 kg/m? [Table 1]. Obesity is
associated with cardiovascular disease,
diabetes, osteoarthritis and malignancies
such as colon and endometrial cancer.
1 It is increasingly being recognized
that this current obesity epidemic has
also contributed to fertility problems. To
explore the impact of obesity on fertility
and outcome of fertility treatment, a

literature search was performed on
Medline covering a period from 1950 to
July 2010 and EMBASE from 1980 to July
2010, using the search terms ‘obesity’,
‘female infertility’, ‘ovulation induction’,
‘super ovulation IUI’, “donor IUT’, “assisted
reproduction’, ‘IVF’, “ICSI’, ‘pregnancy
rate’, ‘miscarriage rate” and ‘live birth’.

IMPACT OF OBESITY ON
FERTILITY

Obesity in women has been shown to
increase time to conception.l*® The
relative risk of anovulatory infertility is
2.7 (95% (I, 2.0-3.7) in women with BMI>
32 kg/m? at age 18,! while in ovulatory
but subfertile woman the chance of
spontaneous conception decreases by
5% for each unit increase in the BMI.

The mechanisms by which obesity causes
or exacerbates subfertility are manifold.
High BMI is associated with an increase
in serum and follicular fluid leptin
concentration™! and decrease in serum
adiponectin levels.'"” Leptin acting through
the receptors on the theca and granulosa
cells inhibits ovarian steroidogenesis.[>1°!
Lower adiponectin levels are associated
with increased circulating insulin!?
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Table 1: WHO classification of obesity

BMI
Under weight <18.5
Normal weight 18.5-24.9
Over weight 25.0-29.9
Obesity class 1 30.0-34.9
Obesity class 2 35.0-39.9
Obesity class 3 40+

which can cause hyperandrogenaemia partly by
inhibiting the hepatic SHBG (sex hormone binding
globulin) production.!'l In addition, insulin acting
via IGF1(insulin like growth factor 1) enhances LH
mediated steroidogenesis in the theca cell system of
the ovary and thus increases ovarian androgens.!
Hyperandrogenaemia results in granulosa cell apoptosis,
while peripheral conversion of androgens to estrogen in
adipose tissue inhibits gonadotrophin secretion.™!!

Obesity is also associated with polycystic ovary syndrome
(PCOS) which is a heterogeneous condition characterized
by oligo or anovulation, hyperandrogenism, menstrual
irregularities and subfertilty.""”'¥! Obesity which occurs in
30-75% of women with PCOS!" increases the magnitude
of hormonal and metabolic dysfunction in these women.'*!

IMPACT OF OBESITY ON FERTILITY
TREATMENT

To assess the impact of obesity on fertility treatment,
we need to assess the impact of obesity on ovulation
induction for anovulatory women, superovulation IUI
for ovulatory subfertile women and donor insemination
for severe male factor.

Ovulation induction

The evidence for the impact of obesity on ovulation
induction treatment is conflicting. Obese women tend to
respond poorly to ovulation induction using clomiphene
citrate®!and pregnancy rates are lower? in those who do.

A systematic review of 13 studies suggests that obesity and
insulin resistance are predictors of suboptimal outcomes
following ovulation induction using gonadotrophins.
Women with high BMI need higher total doses of FSH
to achieve ovulation [weighted mean difference 771 IU
(95% CI, 700-842)]. These women also face a higher risk
of cycle cancellation [OR 1.86 (95% CI: 1.13-3.06)] and
are less likely to ovulate [OR 0.44 (95% CI: 0.31-0.61)].1%
However, in a multicenter randomized controlled trial
involving 335 women with WHO type II anovulatory
infertility, although those with higher BMI took longer to
ovulate despite increased doses of gonadotrophins, rates
of ovulation and clinical pregnancy were comparable to
those in normal BMI women.!
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Superovulation IUI

In a study exploring the impact of obesity on outcomes
of superovulation IUI treatment, there was no statistically
significant difference in adjusted cycle fecundity and mean
number of large follicles, following superovulation IUI
among normal weight, overweight and obese women.!
Compared to women with BMI 218.5<25 kg/m? the odds
ratio of cycle fecundity for women with BMI >25<30kg/
m? was 0.70 (95%CI 0.35-1.40) and those for women with
BMI>30 kg/m?*was 0.87 (95% CI. 0.35-2.18).l Obese women,
however, had lower peak estradiol levels and required higher
doses and longer duration of gonadotrophins injections
compared to overweight and normal weight women.*!

Donor insemination

Donor insemination is the treatment option for couples with
severe male factor (azoospermia). In a study involving 1144
women undergoing donor insemination, the authors
concluded that pregnancy rate was 42% among women
with BMI 20-24 kg/m? 33% for women with BMI 25-27 kg/
m?, and 21% for women with BMI 28-36 kg/m?2.* Thus, the
pregnancy rates progressively decrease with increasing BMI.
Another study concluded that the cumulative conception
rate after 12 cycles was 48% for normal weight (BMI 20-
25) and overweight women (BMI 25-30), but only 18% for
obese women BMI>30 kg/m??I They further concluded that
the waist hip ratio was a better predictor of outcome than
BML. Each 0.1 unit increase in waist hip ratio resulted in
30% decline in probability of conception per cycle (hazard
ratio 0.706; 95% CI 0.562 to 0.887).2

IMPACT OF OBESITY ON ASSISTED
REPRODUCTION

In the following section, we would like to highlight the
impact of obesity on each individual component of in-vitro
fertilization.

Ovarian stimulation

Gonadotrophin requirements are higher in overweight and
obese women who have an increased incidence of poor
ovarian response. A systematic review of IVF outcomes
among overweight and obese women demonstrated that the
dose of gonadotrophins required was higher in women with
BMI of>25 kg/m? [weighted mean difference (WMD) 210.08,
95% CI: 149.12, 271.05] in comparison with those with BMI
of <25 kg/m* Gonadotrophin requirements were higher
(WMD 361.94, 95% CI: 156.47, 567.40) in obese women
(BMI>30 kg/m?) when compared to non obese women.*1 A
large cohort study published after the systematic review!*!
showed that overweight women required more ampoules of
gonadotrophin (P<0.002), had lower peak oestradiol levels
(P<0.001) and faced an increased risk of cycle cancellation
due to poor follicular development (P<0.018) [Table 2].
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Table 2: Impact of obesity on ART
Ovarian stimulation

Gonadotrophin requirement Increased

Response to stimulation Poorer
Oocyte number Reduced
Oocyte quality Unchanged
Fertilization Decreased
Embryo quality Poorer in some studies
Cycle cancellation Insufficient evidence
OHSS Insufficient evidence

Reduced in some studies
Increased
Insufficient evidence

Pregnancy rate
Miscarriage rate
Livebirth

OHSS - Ovarian hyperstimulation syndrome

Oocyte recovery

The procedure of oocyte recovery is more challenging in
women with high BMI. Obese patients have difficult venous
access.” General anesthesia can be more hazardous while
response to conscious sedation may be erratic with a higher
risk of hypoxaemia.l*

Oocyte number and oocyte quality

A large cohort study has shown that in comparison with
women of normal weight, overweight women (BMI>25<30
kg/m?) have significantly fewer oocytes retrieved (12.98+
6.91 vs. 14.49+7.96, P<0.001).B4

These findings were supported by a systematic review
where the weighted mean difference (WMD) of the number
of oocytes recovered in women with BMI >25 kg/m?* was 0.58
(95% CI: 0.22, 0.94) in comparison with women with BMI
<25 kg/m2.”"! Another study suggested that oocyte quality
(demonstrated by number of oocytes considered suitable
for injection or the number that fertilized) was unaffected
by BMIL

Oocyte fertilization and embryo quality

Oocyte fertilization rates have been shown to be lower in
morbidly obese women (59% vs. 69%; P<0.03)[Table 2].
A large cohort study has shown that in comparison with
women of normal weight, overweight women (BMI>25<30
kg/m?) have lower fertilization rates (60.8+23.3 vs. 61.1+23.0,
P<0.001), fewer cleaved embryos (7.55+4.86 vs. 8.67 +5.90,
P<0.001), fewer high-grade embryos (4.65+3.96 vs. 5.59+4.81,
P<0.001) and fewer cryo preserved embryos (4.44+4.55
vs. 5.49+5.55, P<0.001).BY Another study demonstrated
that embryo quality (reflected by embryo grade, embryo
utilization and cryopreservation) in women under 35 years
of age was poorer in those who were obese.’? A large
retrospective study on 6500 IVF/ICSI cycles, however,
concluded that the embryo quality was not impaired in
overweight and obese women.?!! This can be explained by
the fact that the average age of women in this study was
between 34 and 35 years and does not appear to be in conflict
with the previous findings.

Cycle cancellation

Several studies have looked at the cycle cancellations in
overweight and obese women. The systematic review
by Maheshwari et al,* suggests that the odds of cycle
cancellation in women with BMI of >25 kg/m? was 1.83
(95%ClI: 1.36, 2.45) as compared to women with BMI <25
kg/m?. However, their pooled data displayed evidence
of significant statistical heterogeneity (P<0.05) and for
women with BMI >30 kg/m? the results were unable to
confirm an increase in the risk of cycle cancellation. Arecent
study, however, demonstrated that the prevalence of poor
responders was significantly higher among obese than non-
obese women (28.2% vs 16.9%, P<0.04)"![Table 2].

Ovarian hyperstimulation syndrome

Ovarian hyperstimulation syndrome (OHSS) is an avoidable
complication of ovarian stimulation. A systematic review
has not shown a statistically significant increase in the risk
of OHSS among overweight and obese women. The authors
of this review highlighted the fact that their conclusion
was based on relatively small numbers of cases due to
inconsistencies of reporting OHSS as an outcome.®”!

Implantation, pregnancy and live birth rates

A systematic review concluded that, in comparison with
women of BMI >25, those with BMI 20-25 kg/m? had a
higher chance of achieving pregnancy [combined odds ratio
=1.40 (95% CI:1.22, 1.60)]. The combined odds of pregnancy
were 1.47 (95% CI: 1.20, 1.80) for a woman with a BMI 20-30
kg/m? as compared to women with a BMI of >30 kg/m?.[#"]
This meta-analysis of aggregated observational data was
unable to adjust for confounders such as age, duration of
infertility and previous pregnancy. It was also unable to
come to any firm conclusions about the impact of obesity
on IVF live birth rates due to insufficient evidence.”” Some
recent studies”®**Thave failed to confirm a direct association
between high BMI and reduced live birth rates. Thus, we
can conclude that while there is evidence linking obesity
with poor implantation and pregnancy rates, more robust
studies are needed to substantiate this [Table 2].

Early pregnancy loss

There is an increased risk of miscarriage in overweight
and obese women after spontaneous conception, ovulation
induction,®* IVF® and oocyte donation.!

A systematic review of literature showed that when
compared with women of BMI<25, the odds of miscarriage
in women with BMI of > 25 kg/m? were 1.33(95% CI: 1.06-
1.638). The odds of miscarriage were 1.53(95% CI: 1.27-
1.84)#1in women with BMI> 30 kg/m? when compared to
women of BMI< 30 kg/m?. However, the authors of this
meta-analysis were unable to adjust for confounders such as
age and co-morbidities such as PCOS as individual patient
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data were not available to them.

Another recent meta-analysis of the available evidence
suggested that there was a significant increase in the odds
of miscarriage in women with a BMI of > 25 kg/m? (OR1.67;
95% CI, 1.25-2.25) following spontaneously conceived
pregnancies as well as following ovulation induction (OR,
5.11;95% CI, 1.76-14.83).*) However, there was no evidence
for increased miscarriage rates in high BMI women who
underwent IVF / ICSI (OR, 1.52, 95% CI, 0.88-2.61). These
results were differing from those in the previously quoted
systematic review due to differences in the nature of the
included studies and the type of denominator used®! to
calculate the prevalence of miscarriage.

The reasons behind an increased risk of miscarriage amid
overweight or obese women have been debated. It has been
suggested that this is due to impaired folliculogenesis and
poor oocyte quality in obese women. The proponents of
this view cite a cohort study which concluded that uterine
receptivity was unimpaired in women with increased
BMI when hormonal support and embryo quality were
standardized."” The alternative hypothesis is that
endometrial receptivity is impaired in the overweight and
obese women. A study involving 2656 ovum donation cycles
with good quality embryos suggested that the ongoing
pregnancy rate per cycle was poorer in the overweight
and obese recipients than in the underweight and normal
groups. Women under 25 kg/m*had an ongoing pregnancy
rate per cycle of 45.5%, compared with 38.3% for those with
BMI>25 kg/m?[*! In another study based on 6500 IVF / ICSI
cycles, there was no difference in the quality of embryos, but
implantation, pregnancy, and live birth rates were poorer
in obese women. "]

Most authors agree that there is an increased risk of
miscarriage in overweight and obese women after
spontaneous conception; however, any further increase
in risk after IVF or ICSI is debatable. The reasons of an
increased risk of miscarriage could possibly be the higher
prevalence of PCOS among overweight and obese women.

Due to the adverse impact of BMI on treatment outcomes,
there have been calls for restricting publically funded
fertility treatment to women with high BMI. The threshold
BMI used as a cut off value for restricting access to publically
funded fertility treatment varies around the world. Across
the UK, there is no uniformity of practice with cut-off values
for access to IVF varying from 30 kg/m? to 35 kg/m?2.* The
NICE fertility guideline in the United Kingdom suggests
a BMI < 29 is ideal.™ British Fertility Society guidance
suggests that fertility treatment should be deferred until
BMI is less than 35 kg/m? although in those younger than
37 years with normal FSH, weight reduction to BMI less
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than 30 kg/m? is preferred.* A 5-10% weight loss has been
recommended for overweight and obese women.

Benefits of weight loss

Available data suggest that as little as 5%—-10% weight
loss can improve fertility outcomes.*! Other studies have
demonstrated that 5% weight loss results in improvement of
endocrine parameters, such as decrease in free testosterone,
lower fasting insulin levels and increased frequency of
ovulation.*! In addition, weight loss causes a significant
reduction in central fat deposits (11%) and serum luteinizing
hormone levels*! with return of normal menstrual cycles
in four out of five women.*!

Weight loss can be achieved by lifestyle modification,
dietary restriction, physical activity and pharmacotherapy
with varied results. Life style modification programs
(especially diet programs) have been shown to be associated
with poor levels of compliance®! and are not particularly
suitable for women who want to conceive soon.” Dietary
interventions are associated with increasing weight regain
over time, although this can be minimized with continuing
care.’! Only 15% of the subjects can sustain weight loss
successfully over time and there is a positive effect of
group therapy, behaviour modification and active follow-
up.P? Although enhanced reproductive function may be
induced by caloric deficit and relatively small weight loss,
the maintenance of reduced weight may be critical for
reduced complications during pregnancy and birth and
for reduction of cardiovascular and diabetic morbidity and
mortality.*! Rapid weight loss achieved by crash diets or
excessive exercise is detrimental to reproductive outcomes
during fertility treatments. A study of very low calorie
diet resulting in 8.8% weight loss in a six week period had
to be suspended due to its impact on oocyte quality and
fertilization rates.’

In a large randomized controlled trial pharmacological
measures like metformin, at a dose of 850 mg twice daily,
have not been shown to affect menstrual frequency,
body weight or insulin sensitivity, despite a fall in total
testosterone and waist circumference. There have been
small prospective studies on the use of Orlistat in obese
PCOS showing a degree of effectiveness; however, there
are no large randomized controlled trials in obese subfertile
women.

Decision making around postponement of fertility treatment
to allow weight loss to take place needs to accommodate the
effect of further increase in age in older women. A recent
study demonstrated that the effect of BMI on IVF success
was strongly influenced by age. With increasing age, the
effect of BMI alone was attenuated such that, it became less
influential than age, in women aged 36 years or older."
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CONCLUSION

Obesity in women has impacts on fertility and fertility
treatment. Increase in BMI reduces the chance of conception
in ovulatory women and affects the outcome of ovulation
induction treatment.

Obese women undergoing IVF require higher doses of
gonadotrophins, respond poorly to ovarian stimulation and
have fewer oocytes harvested. Obesity is associated with
lower fertilization rates, poor quality embryos and higher
miscarriage rates. Weight loss in these women improves
their reproductive outcomes; however, in order for this to
be effective it has to be gradual and sustained.

REFERENCES

Facts about overweight and obesity. Available from: http:/www.
who.int/mediacentre/factsheets/fs311/en/index.html [Last accessed
on 2010 Aug 18].

Health Survey for England 2007. The information centre. Available
from: www.ic.nhs.uk/pubs/hse07healthylifestyles [Last accessed
on 2008].

Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal
KM. Prevalence of overweight and obesity in the United States,
1999-2004. JAMA 2006;295:1549-55.

Prentice AM. The emerging epidemic of obesity in developing
countries. Int ] Epidemiol 2006;35:93-9.

Hossain P, Kawar B, El Nahas M. Obesity and diabetes in the developing
world - A growing challenge. N Engl ] Med 2007;356:213-5.

Law DC, Maclehose RF, Longnecker MP. Obesity and time to
pregnancy. Hum Reprod 2007;22:414-20.

Nohr EA, Vaeth M, Rasmussen S, Ramlau-Hansen CH, Olsen J.
Waiting time to pregnancy according to maternal birthweight and
prepregnancy BMI. Hum Reprod 2009;24:226-32.

Wise LA, Rothman KJ, Mikkelsen EM, Serensen HT, Riis A, Hatch
EE. An internet-based prospective study of body size and time-to-
pregnancy. Hum Reprod 2010;25:253-64.

Rich-Edwards JW, Goldman MB, Willett WC, Hunter DJ, Stampfer
M], Colditz GA, et al. Adolescent body mass index and infertility
caused by ovulatory disorder. Am ] Obstet Gynecol 1994;171:171-7.
Van der Steeg JW, Steures P, Eijkemans MJ, Habbema D, Hompes PG,
Burggraaff M, et al. Obesity affects spontaneous pregnancy chances
in subfertile, ovulatory women. Hum Reprod 2008;23:324-8.
Metwally M, Li TC, Ledger WL. The impact of obesity on female
reproductive function. Obesity Rev 2007;8:515-23.

Gil-Campos M, Canete RR, Gil A. Adiponectin, the missing link in
insulin resistance and obesity. Clin Nutr 2004;23:963-74.

Spicer LJ. Leptin: A possible metabolic signal affecting reproduction.
Domest Anim Endocrinol 2001;21:251-70.

Brannian JD, Hansen KA. Leptin and ovarian folliculogenesis:
Implications for ovulation induction and ART outcomes. Semin
Reprod Med 2002;20:103-12.

Moschos S, Chan JL, Mantzoros CS. Leptin and reproduction: A
review. Fertil Steril 2002;77:433-44.

Bergh C, Carlsson B, Olsson JH, Selleskog U, Hillensjo T. Regulation
of androgen production in cultured human thecal cells by insulin-
like growth factor I and insulin. Fertil Steril 1993;59:323-31.
Pasquali R, Gambineri A. Polycystic ovary syndrome: A multifaceted
disease from adolescence to adult age. Ann N Y Acad Sci

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

2006;1092: 158-74.

Diamanti-Kandarakis E. Role of obesity and adiposity in polycystic
ovary syndrome. Int ] Obes 2007;31:S8-13.

Ehrmann DA. Polycystic ovary syndrome. N Engl ] Med
2005;352:1223-36.

Imani B, Eijkemans MJ, Te Velde ER, Habbema JD, Fauser BC.
Predictors of chances to conceive in ovulatory patients during
clomiphene citrate induction of ovulation in normogonadotropic
oligoamenorrheic infertility. ] Clin Endocrinol Metab 1999;84:1617-
22.

Imani B, Eijkemans MJ, Te Velde ER, Habbema JD, Fauser
BC. Predictors of patients remaining anovulatory during
clomiphene citrate induction of ovulation in normogonadotropic
oligoamenorrheic infertility. ] Clin Endocrinol Metab 1998;83:2361-
5.

Mulders AG, Laven JS, Eijkemans MJ, Hughes EG, Fauser BC. Patient
predictors for outcome of gonadotrophin ovulation induction in
women with normogonadotrophic anovulatory infertility: A meta-
analysis. Hum Reprod Update 2003;9:429-49.

Balen AH, Platteau P, Andersen AN, Devroey P, Sorensen P, Helmgaard
L, et al. The influence of body weight on response to ovulation
induction with gonadotrophins in 335 women with World Health
Organization group Il anovulatory infertility. BJOG 2006;113:1195-
202.

Dodson WC, Kunselman AR, Legro RS. Association of obesity with
treatment outcomes in ovulatory infertile women undergoing
superovulation and intrauterine insemination. Fertil Steril
2006;86:642-6.

Koloszar S, Daru J, Kereszturi A, Zavaczki Z, Szollosi J, Pal A. Effect
of female body weight on the efficiency of Donor Al. Arch Androl
2002;48:323-7.

Zaadstra BM, Seidell JC, Van Nord PA, Te Velde ER, Habbema JD,
Vrieswijk B, et al. Fat and female fecundity: Prospective study on
the effect of body fat distribution on conception rates. Br Med ]
1993;306:484-7.

Maheshwari A, Stofberg L, Bhattacharya S. Effect of overweight and
obesity on assisted reproductive technology - A systematic review.
Hum Reprod Update 2007;13:433-44.

LiY, Yang D, Zhang Q. Impact of overweight and underweight on IVF
treatment in Chinese women. Gynecol Endocrinol 2010;26:416-22.
Dresner M. Obesity and Anaesthesia. In: Baker P, Balen A, Ponston L,
Sattar N, editors. Obesity and Reproductive Health. London: RCOG
Press; 2007. p.175-9.

The use of pulse oximetry during conscious sedation. Council
on Scientific Affairs, American Medical Society. ] Am Med Assoc
1993;270:1473-8.

Zhang D, Zhu Y, Gao H, Zhou B, Zhang R, Wang T, et al. Overweight
and obesity negatively affect the outcomes of ovarian stimulation
and invitro fertilisation: A cohort study of 2628 Chinese women.
Gynecological Endocrinology 2010;26:325-32.

Metwally M, Cutting R, Tipton A, Skull J, Ledger WL, Li TC. Effect
of increased body mass index on oocyte and embryo quality in IVF
patients. Reprod Biomed Online 2007;15:532-8.

Jungheim ES, Lanzendorf SE, Odem RR, Moley KH, Chang AS, Ratts
VS. Morbid obesity is associated with lower clinical pregnancy rates
after in vitro fertilization in women with polycystic ovary syndrome.
Fertil Steril 2009;92:256-61.

Bellver ], Ayllon Y, Ferrando M, Melo M, Goyri E, Pellicer A, et
al. Female obesity impairs in vitro fertilization outcome without
affecting embryo quality. Fertil Steril 2010;93:447-54.

Orvieto R, Meltcer S, Nahum R, Rabinson J, Anteby EY, Ashkenazi J.
The influence of body mass index on in vitro fertilization outcome.
Int ] Gynecol Obstet 2009;104:53-5.

Hamilton-Fairley D, Kiddy D, Watson H, Paterson C, Franks S.

J Hum Reprod Sci Volume 3 Issue 2 May - Aug 2010



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Pandey, et al.: The impact of female obesity on the outcome of fertility treatment

Association of moderate obesity with a poor pregnancy outcome
in women with polycystic ovary syndrome treated with low dose
gonadotrophin. Br ] Obstet Gynaecol 1992;99:128-31.

Wang JX, Davies MJ, Norman RJ. Obesity increases the risk of
spontaneous abortion during infertility treatment. Obes Res
2002;10:551-4.

Bellver J, Rossal LP, Bosch E, Zuniga A, Corona JT, Melendez F, et al.
Obesity and the risk of spontaneous abortion after oocyte donation.
Fertil Steril 2003;79:1136-40.

Metwally M, Ong KJ, Ledger WL, Li TC. Does high body mass
index increase the risk of miscarriage after spontaneous and
assisted conception? A meta-analysis of the evidence. Fertil Steril
2008;90:714-26.

Wattanakumtornkul S, Damario MA, Stevens Hall SA, Thornhill AR,
Tummon IS. Body mass index and uterine receptivity in the oocyte
donation model. Fertil Steril 2003;80:336-40.

Bellver J, Melo MA, Bosch E, Serra V, Remohi J, Pellicer A. Impact
of Obesity and poor reproductive outcome: The potential role of
the endometrium. Fertil Steril 2007;88:446-51.

Zachariah M, Fleming R, Acharya U. Management of obese women
in assisted conception units: A UK survey. Hum Fertil 2006;9:101-5.
National Institute for Clinical Excellence. Fertility guideline:
Assessment and treatment for people with fertility problems.
Available from: http:/www.nice.org.uk/nicemedia/pdf/CGO11full-
guideline.pdf [Last accessed on 2004].

Balen AH, Anderson RA. Impact of obesity on female reproductive
health: British fertility society, policy and practice guidelines. Hum
Fertil 2007;10:195-206.

Clark AM, Ledger W, Galletly C, Tomlinson L, Blaney F, Wang X,
et al. Weight loss results in significant improvement in pregnancy
and ovulation rates in anovulatory obese women. Hum Reprod
1995;10:2705-12.

Kiddy DS, Hamilton-Fairley D, Bush A, Short F, Anyaoku V, Reed MJ,
et al. Improvement in endocrine and ovarian function during dietary
treatment of obese women with polycystic ovary syndrome. Clin
Endocrinol (Oxf) 1992;36:105-11.

Huber-Buchholz M-, Carey DG, Norman RJ. Restoration of

48.

49.

50.

51.

52.

53.

54.

55.

56.

reproductive potential by lifestyle modification in obese polycystic
ovary syndrome: Role of insulin sensitivity and luteinizing hormone.
J Clin Endocrinol Metab 1999;84:1470-4.

Hollmann M, Runnebaum B, Gerhard I. Effects of weight loss on the
hormonal profile in obese, infertile women. Hum Reprod 1996;11:
1884-91.

Moran LJ, Noakes M, Clifton PM, Tomlinson L, Galletly C, Norman
R]. Dietary composition in restoring reproductive and metabolic
physiology in overweight women with polycystic ovary syndrome.
J Clin Endocrinol Metab 2003;88:812-9.

Palomba S, Giallauria F, Falbo A, Russo T, Oppedisano R, Tolino A,
et al. Structured exercise training programme versus hypocaloric
hyperproteic diet in obese polycystic ovary syndrome patients
with anovulatory infertility: A 24-week pilot study. Hum Reprod
2008;23:642-50.

Wadden TA. Treatment of obesity by moderate and severe caloric
restriction. Results of clinical research trials. Ann Intern Med
1993;119:688-93.

Ayyad C, Andersen T. Long-term efficacy of dietary treatment of
obesity: A systematic review of studies published between 1931
and 1999. Obes Rev 2000;1:113-9.

Tsagareli V, Noakes M, Norman R]. Effect of very low calorie diet
on in vitro fertilisation outcome. Fertil Steril 2006;86:227-9.

Tang T, Glanville J, Hayden CJ, White D, Barth JH, Balen AH.
Combined lifestyle modification and metformin in obese patients
with polycystic ovary syndrome. A randomized, placebo-controlled,
double-blind multicentre study. Hum Reprod 2006;21:80-9.
Panidis D, Farmakiotis D, Rousso D, Kourtis A, Katsikis I, Krassas G.
Obesity, weight loss, and the polycystic ovary syndrome: Effect of
treatment with diet and orlistat for 24 weeks on insulin resistance
and androgen levels. Fertil Steril 2008;89:899-906.

Sneed ML, Uhler ML, Grotjan HE, Rapisarda JJ, Lederer K], Beltsos
AN. Body mass index: Impact on IVF success appears age-related.
Hum Reprod 2008;23:1835-9.

Source of Support: Nil, Conflict of Interest: None declared.

Author Help: Online submission of the manuscripts

Articles can be submitted online from http://www.journalonweb.com. For online submission, the articles should be prepared in two files (first

page file and article file). Images should be submitted separately.

1)

2)

3)

4)

First Page File:

Prepare the title page, covering letter, acknowledgement etc. using a word processor program. All information related to your identity should

be included here. Use text/rtf/doc/pdf files. Do not zip the files.
Article File:

The main text of the article, beginning with the Abstract to References (including tables) should be in this file. Do not include any informa-
tion (such as acknowledgement, your names in page headers etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file
size to 1 MB. Do not incorporate images in the file. If file size is large, graphs can be submitted separately as images, without their being
incorporated in the article file. This will reduce the size of the file.

Images:

Submit good quality color images. Each image should be less than 2048 kb (2 MB) in size. The size of the image can be reduced by decreas-
ing the actual height and width of the images (keep up to about 6 inches and up to about 1800 x 1200 pixels). JPEG is the most suitable
file format. The image quality should be good enough to judge the scientific value of the image. For the purpose of printing, always retain a
good quality, high resolution image. This high resolution image should be sent to the editorial office at the time of sending a revised article.

Legends:

Legends for the figures/images should be included at the end of the article file.

J Hum Reprod Sci Volume 3 Issue 2 May - Aug 2010



