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Abstract

Objective To determine if elevated body mass index in
young women with normal ovarian reserve was associated
with poorer ovarian response, difficulty at embryo transfer,
and lower clinical pregnancy rates.

Materials and methods Retrospective study of 417 first,
fresh in vitro fertilization cycles performed between October
2004 and December 2006. All women were under the age of
35 and had normal cycle day 3 follicle stimulating hormone
and estradiol levels. Subjects were divided into groups by
BMI: <18.5, 18.5-24.9, 25-29.9, >30.

Results Cancellation rates, peak estradiol levels, and mean
number of oocytes retrieved were similar in all groups.
There was a trend toward increasing difficulty in visualiz-
ing the air bubble at time of embryo transfer and lower
implantation rates at higher body mass indices. Clinical and
ongoing pregnancy rates were similar among groups.
Conclusion Obesity in young women does not adversely
affect clinical pregnancy rates in patients treated with in
vitro fertilization.
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Introduction

Obese women take longer to conceive [1, 2] primarily due
to abnormalities that affect follicular development and
ovulation. These patients commonly have altered gonado-
tropin releasing hormone secretion, elevated circulating
insulin levels, decreased sex hormone binding globulin
levels [3], and increased ovarian and adrenal androgen
production [4]. Many meet the diagnostic criteria for
polycystic ovary syndrome and produce increased levels
of reactive oxygen species [5] which adversely affects
antral follicle development [6]. Adipocytes express the ob
gene responsible for the production of the weight-regulating
protein leptin. Serum leptin levels are four times higher in
obese patients versus normal-weight controls [7], and this
has an adverse effect on steroid production of theca and
granulosa cells [8].

The most recent National Health and Nutrition Exami-
nation Survey for 2002-2004 reported that 33.4% of adult
women in the USA are obese. Patients presenting for
infertility treatment desire conception as quickly as possi-
ble, and obese infertile women often find it difficult to
comply with recommendations regarding lifestyle changes
that will take many months to achieve an effect.

Ovulation induction is more challenging in obese women.
There is resistance to clomiphene citrate [9], and as body
weight increases, higher doses are required [10, I11].
Despite some early studies suggesting that the addition of
the insulin sensitizer metformin might lead to improvement
in live birth rates in obese patients, this was not borne out in
a recent well-performed large prospective study [12]. When
using gonadotropins to stimulate ovulation, obese women
require longer stimulations and greater total doses [13].

Most studies to date report decreased success in obese
patients treated with in vitro fertilization (IVF). Obese
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patients are more likely to have polycystic ovaries, which
places them at greater risk of hyperstimulation and the need
for cancellation. Monitoring obese patients during stimula-
tions may be more difficult due to the ovaries being located
outside the normal sonographic focal plane. Due to body
habitus, oocyte retrieval and embryo transfer might also be
more difficult. While much data has been collected and
analyzed regarding patients with elevated BMI and repro-
ductive outcome, we chose to evaluate details surrounding
the embryo transfer as an independent variable in assessing
the question.

Because the strongest predictor of IVF success is age,
and to decrease the impact of confounding variables, we
elected to confine our study to young women with normal
ovarian reserve. The aim of this study was to determine if
elevated BMI in young patients undergoing IVF adversely
impacted response to ovarian stimulation, success of oocyte
retrievals and embryo transfers, or implantation and
pregnancy rates.

Materials and methods

Our study is a retrospective analysis of 417 patients who
underwent their first, fresh, non-donor in vitro fertilization
(IVF) cycle at Reproductive Medicine Associates of New
York between October 2004 and December 2006. This
study was conducted under the auspices of the institutional
review board of the Mount Sinai School of Medicine.
Inclusion criteria were: age less than or equal to 35, cycle
day 3 follicle stimulating hormone levels (FSH) <10 IU/
1 and cycle day 3 estradiol (E%) <80 pg/ml. Patient and IVF
cycle data were obtained from our electronic medical
records database Resource ™(Morristown, NJ).

At the initial consultation BMI was calculated, and
patients were classified into one of four groups: under-
weight (BMI<18.5), normal weight (BMI 18.5-24.9),
overweight (BMI 25-29.9), or obese (BMI>30). A
primary diagnosis of polycystic ovary syndrome (PCOS)
was made if patients met at least two out of the following
three criteria: (1) oligoovulation or anovulation, (2)
clinical and/or biochemical signs of hyperandrogenism,
(3) polycystic ovaries. All PCOS patients were screened
for thyroid disease, hyperprolactinemia, and when indi-
cated congenital adrenal hyperplasia, androgen-secreting
tumors and Cushing’s syndrome [14]. Patients underwent
controlled ovarian stimulation using one of three proto-
cols: down regulation (78.4%), antagonist (19.2%) or
microflare (2.4%) as prescribed by the managing repro-
ductive endocrinologist. Details of these protocols have
been described [15].

Oocyte retrieval was performed by transvaginal follicu-
lar aspiration under ultrasound guidance 36 h after human
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chorionic gonadotropin administration. Oocytes were
inseminated by either conventional insemination or intra-
cytoplasmic sperm injection (ICSI). Fertilization rate was
defined as the number of normally fertilized oocytes (two
pronuclei at 18 h postinsemination) divided by the number
of metaphase II oocytes retrieved. Day 3 embryos or day 5
blastocysts were transferred using a Wallace catheter
(Smiths Medical, Protex Ltd, Kent UK) with transabdomi-
nal ultrasound guidance. The presence or absence of
visualization of the air bubble at time of transfer was
recorded by an embryologist. After transfer, the catheter
was examined to insure all embryos had been transferred
and to check for the presence of blood in or outside the
catheter. All patients received daily intramuscular proges-
terone (50 mg) for luteal phase support.

Clinical pregnancy was defined as the presence of a
gestational sac. Implantation rate was calculated by divid-
ing the number of gestational sacs present by the number of
embryos transferred. The ongoing pregnancy rate refers to
the presence of fetal heart tones at 8 to 9 weeks gestation at
which time patients were discharged to their referring
obstetricians.

Statistical analysis was performed using SAS software
version 9.1. Student’s ¢ test and analysis of variance
(ANOVA) were used to compare means of continuous
outcomes. Chi square and Fisher’s exact tests were used for
analysis of categorical outcomes. Analysis of data for
trends was performed with the Cochran—Armitage test.
Statistical significance was defined as P<0.05. Data are
reported as mean+standard deviation.

Results

During the 2-year study period, 417 young women
underwent their first, fresh IVF cycle (Table 1). Most
of the study population had BMIs in the ideal range.
Seventy-seven of the patients were overweight (18.5%),
and 52 (12.5%) were obese. The mean ages for all four
groups were similar. As expected, the prevalence of
PCOS was significantly higher in the obese group
(26.9%) compared with normal-weight women (12.4%)
P=0.04. The mean cancellation rate per cycle start was
9.1% and did not differ between the four BMI groups.
The indications for cycle cancellation are recorded in
Table 2 and were also independent of BMI. There were no
cases of ovarian hyperstimulation syndrome (OHSS).
Starting gonadotropin doses were significantly lower in
PCOS patients P<0.0001 (Table 3); however, total
gonadotropin doses were similar between all BMI groups
and independent of the diagnosis of PCOS (Table 4). The
choice of ovarian stimulation regimens was similar across
BMI ranges (Table 5).
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Table 1 Age, prevalence of
PCOS and cancellation rate
stratified by BMI

*P<0.05

Table 2 Indication for cycle
cancellation

Body mass index (kg/m?)

<18.5 18.5-24.9 25.0-29.9 >30 p-value
N (%) 21 (5) 267 (63.9) 77 (18.5) 52 (12.5)
BMI (mean+SD) 17.6+0.8 21.2+1.6 26.6£1.3 34.6+4.0
Age (mean+=SD) 29.7+£3.5 31.5+2.6 30.6+3.5 30.8+3.3 0.53
PCOS (%) 2 (9.5) 33 (12.4) 6 (7.7) 14 (26.9) 0.04*
Cancellation rate, n (%) 3 (14.3) 22 (8.2) 7.1 6 (11.5) 0.76
Body mass index (kg/m?)

<18.5 18.5-24.9 25.0-29.9 >30 p-value

N (%) 21 (5) 267 (63.9) 77 (18.5) 52 (12.5)
Cancellation rate, n (%) 3 (14.3) 22 (8.2) 7 (9.1) 6 (11.5) 0.76
Poor response, n (%) 1 (33.3%) 7 (31.8%) 1 (14.3%) 4 (66.7%)
Poor fertilization, n (%) 1 (33.3%) 3 (13.6%) 2 (28.6%) 0 (0%) 0.47
Poor embryo growth, n (%) 1 (33.3%) 7 (31.8%) 4 (57.1%) 2 (33.3%)
Other, n (%) 0 (0%) 5(22.7%) 0 (0%) 0 (0%)

Table 4 Total gonadotropin dose (IU) stratified by BMI and PCOS
Status

Table 3 Starting gonadotropin dose in PCOS versus non-PCOS Body mass index (kg/m’)

patients
<185 185249 250-299 >30 p-value
PCOS Non-PCOS p-value
N 21 267 77 52
275 1U or less 40 (73%) 127 (35%) All patients 2,338 2,519 2,561 2,441 0.84
300 to 375 IU 15 (27%) 160 (44%) <0.0001 PCOS 1,649 1,879 2,102 1,844 0.87
450 IU 0 (0%) 75 21%) Non-PCOS 2,424 2,615 2,603 2,651 0.91
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Table 5 Use of protocol correlated with BMI range

Body mass index (kg/m?)

<18.5 18.5-24.9 25.0-29.9 >30 p-value
N 21 267 77 52

Downreg 18 (86%) 206 (77%) 60 (78%) 43 (83%)
Antagonist 1 (4%) 57 (21%) 13 (17%) 9 (17%) 0.06
Microflare 2 (10%) 4 2%) 4 (5%) 0 (0%)

Response to ovarian stimulation is summarized in
Table 6. Ovarian response as measured by peak serum
estradiol and mean number of oocytes retrieved was similar
between BMI groups and unrelated to the diagnosis of
PCOS. Fertilization and clinical pregnancy were also
similar in all BMI groups and unrelated to the diagnosis
of PCOS.

In PCOS patients there were statistically significant
trends in both lower implantation rates and lower ongoing
pregnancy rates as BMI increased (Table 7). Among
patients who underwent an embryo transfer (ET) the
clinical pregnancy rate was 60.7%, and the ongoing
pregnancy rate was 51.7%.

The ongoing pregnancy rate at time of discharge was not
related to type of ovarian stimulation protocol (Table 8).
There was a borderline significant trend that as BMI
increased there was greater difficulty in visualizing the air
bubble at time of ET. This finding was present in both
PCOS and non-PCOS patients. There was also a borderline
significant trend in PCOS patients that as BMI increased
there was an increased presence of blood in or on the
catheter after ET (Table 9).

Discussion

Studies to date have yielded conflicting results as to the
effect of elevated BMI on IVF outcome. Our findings add
support to the concept that this intensive treatment over-
comes whatever endocrinologic abnormalities may be
present in obese patients. Monitoring during ovarian
stimulation and vaginal oocyte retrieval was successful in
our obese patients, and the number of embryos retrieved
was identical to that of our normal-weight patients. This
may be related to the use of vaginal ultrasound, which avoids
imaging through the thick adipose layer of the anterior
abdominal wall.

A recent Cochrane Collaboration Systematic Review of
13 studies highlighted the benefit of ultrasound guidance
during embryo transfer. The ongoing pregnancy rate for
women randomized to ultrasound-guided embryo transfer
was significantly higher than for those managed with
clinical touch (OR 1.49, 95% CI 1.29 to 1.72, P<
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0.00001). In addition, the risk of blood on the catheter tip
following the transfer procedure was significantly lower for
ultrasound-guided embryo transfer than for clinical touch
(OR 0.48, 95% CI 0.33-0.70, P<0.0001) [16]. The quality
of visualization has been reported to correlate with both
implantation rate and clinical pregnancy rate. “Excellent/
good” visualization led to statistically significantly higher
clinical pregnancy rates (41.5%) than did visualization
described as “fair/poor” (16.7%) [17]. In our analysis, as
BMI increased we noted a trend towards greater difficulty
in visualizing the air bubble with transabdominal ultra-
sound during embryo transfer. There was an associated
non-significant decrease in implantation rate. It is possible
that as patients’ BMIs climb to greater than 35 or 40 they
may have less success with IVF. Our study population did
not have a large enough number of patients in these groups
to allow such analysis.

Most studies to date report decreased success in obese
patients treated with in vitro fertilization (IVF). The studies
differ as to how the patients were subdivided by body mass
index with the cutoffs ranging from 24 kg/mm to 35 kg/mm.
Single cycle IVF live birth rates have been reported to be
33% to 50% lower in overweight and obese women [18, 19].
In patients undergoing two treatment cycles, those with
normal BMIs had 60% higher pregnancy rates than those
with BMIs>35 [20]. Endometrial thickness at the time of
retrieval was reported to be greater in obese patients (11.6 mm
versus 10.7) and associated with a statistically significantly
lower pregnancy rate, 35.2% versus 52.1% [19].

However, a donor oocyte recipient model has clearly
demonstrated that endometrial receptivity is not affected by
elevated BMI. The study divided 536 women undergoing
their first donor oocyte IVF cycle into four BMI groups:
underweight, normal, overweight, and obese. They found
no statistically significant differences in implantation rate,
ongoing pregnancy rate or spontaneous loss rate between
groups [21].

Many investigators have found increased cancellation
rates in obese women undergoing IVF [22-24]. Others have
noted the need for increased total doses of gonadotropins in
obese women but found no difference in cancellation,
implantation or pregnancy rates [25]. Peak estradiol levels
were reported to be lower in obese women, but again this
was not associated with a decrease in implantation or
clinical pregnancy rate [26]. In our study, no difference was
encountered in cancellation rates, peak estradiol levels or
total number of retrieved oocytes. In addition, the total
gonadotropin doses were similar across BMI groups.

It is not possible to utilize BMI to guide choice of ovarian
stimulation regimen. Most patients in our study were
managed with a long down-regulation stimulation; however,
ongoing pregnancy rate at time of discharge was unrelated to
type of stimulation protocol. All PCOS patients were begun
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Table 6 Response to ovarian stimulation stratified by BMI and diagnosis of PCOS

Body mass index (kg/m?)

<18.5 18.5-24.9 25.0-29.9 >30 P-value

PCOS Non-PCOS PCOS Non-PCOS PCOS Non-PCOS PCOS Non-PCOS PCOS Non-PCOS

N 2 18 33 223 6 70 12 36
Peak serum estradiol (pg/ml) 3,142.5 25403  3,133.5 2,5352 3,284.7 2,566.0 24527 23817 041 0.88
Mean number of oocytes retrieved 18.5 18.0 22.6 16.6 21.5 16.8 15.6 16.5 0.12 0.91

Table 7 Fertilization, implantation, clinical and ongoing pregnancy rate stratified by BMI and PCOS status

Body mass index (kg/m?)

<18.5 18.5-24.9 25.0-29.9 >30 P-value

PCOS Non-PCOS PCOS Non-PCOS PCOS Non-PCOS PCOS Non-PCOS PCOS Non-PCOS

N 2 16 32 218 6 64 12 34

Fertilization rate (%) 84.3 55.0 63.0 59.3 56.3 57.6 61.7 57.9 0.32 0.74
Implantation rate (%) 75.0 42.4 50.7 36.0 57.1 35.8 273 38.5 0.016* 0.49
Clinical pregnancy 2(100) 10 (62.5) 23 (71.9) 125(57.3) 4 (66.7) 40 (62.5)  7(58.3) 20(58.8)  0.10 0.41
rate [n, (%)]

Ongoing pregnancy 2 (100) 10 (62.5) 22 (68.8) 101 (46.3) 4 (66.7) 32 (50) 5(41.7) 17 (50) 0.039*  0.49

rate [n, (%)]

*P<0.05

Table 8 Status at time of discharge as related to stimulation protocol

antagonist down-regulation microflare P-value
Ongoing pregnancy, n (%) 41 (51%) 147 (45%) 5 (50%) 0.57
Not pregnant, n (%) 39 (49%) 180 (55%) 5 (50%)

Table 9 Inability to visualize air bubble at embryo transfer and presence of blood in or on catheter after transfer broken down by BMI and
diagnosis of PCOS

Body mass index (kg/m?)

<18.5 18.5-24.9 25.0-29.9 >30 P-value
PCOS Non- PCOS Non- PCOS Non- PCOS Non- PCOS Non-
PCOS PCOS PCOS PCOS PCOS
N 2 16 32 218 6 64 12 34
Inability to visualize air 0 (0) 0 (0) 13.1) 6((2.8) 0(0) 4 (6.3) 2 (16.7) 2 (5.9) 0.07* 0.06*

bubble at ET [n, (%)]
Presence of bloodinoron 1 (50) 5 (31.3) 10 (32.3) 63 (28.9) 4 (66.7) 20 (31.3) 6 (50) 8 (23.5)  0.09* 0.33
catheter after ET [n, (%)]

*Borderline significance
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on an initial gonadotropin dose of 375 IU or less as these
patients are at increased risk for OHSS. There were no cases
of OHSS in this study.

Technologic advances in modern society have decreased
the need for vigorous physical activity and have made high-
calorie foods readily available and inexpensive. These
factors make weight loss difficult, and best results are
reached with a combination of dietary counseling, exercise
and physician follow-up and support. Two significant
benefits of weight loss for obese infertile patients are
greater spontaneous conception rates and healthier preg-
nancies. Composition of the diet, high protein versus low
protein, has been shown to be unimportant in terms of
improvement in menstrual cyclicity and ovulation. Weight
loss in PCOS patients on either diet leads to increases in sex
hormone binding globulin and decreases in free androgen
index and testosterone levels [27].

When obese women conceive they have poorer obstet-
rical outcomes than normal-weight women. Obese patients
have increased risk of spontaneous abortion whether they
conceive naturally [28] or through infertility treatment [29—
31]. They also have increased risk of gestational diabetes,
hypertension, preeclampsia and fetal macrosomia [32]. The
rate of stillbirth in obese women is double that seen in
women of ideal body weight [33]. Obesity is associated
with labor complications such as fetal distress, failure to
progress, shoulder dystocia, and cesarean section [34-36].
In 2007 the National Birth Defects Prevention Study
reported that maternal obesity was significantly associated
with increased risk of spina bifida, heart defects, anorectal
atresia, hypospadius, limb reduction defects, diaphragmatic
hernias and omphalocele [37].

Bariatric surgery is an option for women with BMIs>
35 kg/mm. A prospective study examined obstetrical
outcomes in 79 women who had undergone laparoscopic
adjustable gastric banding for severe obesity [38]. The
incidence of gestational diabetes and pregnancy induced
hypertension was comparable with community levels and
less than that seen in an obese cohort. Neonatal outcomes
were also significantly improved.

In young women undergoing treatment with [IVF, BMI in
the obese range is not associated with increased cancella-
tion rates, poorer stimulation, lower implantation rates, or
decreased clinical and ongoing pregnancy rates. Prior to
treating these patients we should counsel them regarding
lifestyle changes and advise them that weight loss will
improve their fertility and lead to a healthier pregnancy.
Visualization of the air bubble at time of embryo transfer is
more difficult as BMI increases; however, this is not
associated with a decrease in ongoing pregnancy rate.
While there are well-known obstetrical and neonatal
complications of obesity, young patients with an elevated
BMI who are unable to lose weight or desire immediate
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treatment may be reassured that their IVF outcomes will not
differ from that of their normal-weight peers.

References

1. Bolumar F, Olsen J, Rebagliato M, Saez-Lloret I, Bisanti L. Body
mass index and delayed conception: a European Multicenter Study
on Infertility and Subfecundity. Am J Epidemiol 2000;151:1072-9.

2. Diamanti-Kandarakis E, Bergiele A. The influence of obesity
on hyperandrogenism and infertility in the female. Obes Rev
2001;2:231-8.

3. Poretsky L, Cataldo NA, Rosenwaks Z, Guidice LC. The insulin-
related ovarian regulatory system in health and disease. Endocr
Rev 1999;20:535-82.

4. Wang JX, Davies M, Norman RJ. Body mass and probability of
pregnancy during assisted reproduction treatment: retrospective
study. BMJ 2000;321:1320-1.

5. Gonzalez F, Rote NS, Minium J, Kirwan JP. Reactive oxygen
species-induced oxidative stress in the development of insulin
resistance and hyperandrogenism in polycystic ovary syndrome.
J Clin Endocrinol Metab 2006;91:336-40.

6. Agarwal A, Gupta S, Sharma RK. Role of oxidative stress in
female reproduction. Reprod Biol Endocrinol 2005;3:28-49.

7. Considine RV, Sinha MK, Heiman ML, Kriauciunas A, Stephens
TM, Nyce MR, Ohannesian JP, Marco CC, McKee LJ, Bauer TL,
Caro JF. Serum immunoreactive-leptin concentrations in normal-
weight and obese humans. N Engl J Med 1996;334(5):292-5.

8. Agarwal SK, Vogel K, Weitsman SR, Magoffin DA. Leptin
antagonizes the insulin-like growth factor-I augmentation of
steroidogenesis in granulosa and theca cells of the human ovary.
J Clin Endocrinol Metab 1999;84:1072-6.

9. Lobo RA, Gysler M, March CM, Goebelsmann U, Mishell Jr DR.
Clinical and laboratory predictors of clomiphene response. Fertil
Steril 1982;37:168-74.

10. Shepard MK, Balmaceda JP, Lecia CG. Relationship of weight to
successful induction of ovulation with clomiphene citrate. Fertil
Steril 1979;32:641-5.

11. Dickey RP, Taylor SN, Curole DN, Rye PH, Lu PY, Pyrzak R.
Relationship of clomiphene dose and patient weight to successful
treatment. Hum Reprod 1997;12:449-53.

12. Legro RS, Barnhart HX, Schlaff WD, Carr BR, Diamond MP,
Carson SA, Steinkamph MP, Coutifaris C, McGovern PG, Cataldo
NA, Gosman GG, Nestler JE, Giudice LC, Leppert PC, Myers ER.
Clomiphene, metformin, or both for infertility in the polycystic
ovary syndrome. N Engl J Med 2007;356(6):551-66.

13. Balen AH, Platteau P, Andersen AN, Devroey P, Sorensen P,
Helmgaard L, Arce JC. The influence of body weight on response
to ovulation induction with gonadotrophins in 335 women with
World Health Organization group II anovulatory infertility. BIOG
Int J Obstet Gynaecol 2006;113:1195-202.

14. Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Work-
shop Group. Revised 2003 consensus on diagnostic criteria and
long-term health risks related to polycystic ovary syndrome. Fertil
Steril 2004;81(1):19-25.

15. Luna M, Grunfeld L, Mukherjee T, Sandler B, Copperman AB.
Moderately elevated levels of basal follicle-stimulating hormone
in young patients predict low ovarian response, but should not be
used to disqualify patients from attempting in vitro fertilization.
Fertil Steril 2007;87(4):782—-7.

16. Brown JA, Buckingham K, Abou-Setta A, Buckett W. Ultrasound
versus ‘clinical touch’ for catheter guidance during embryo
transfer in women (Review). Cochrane Database of Systematic
Reviews 2007, Issue 1.



J Assist Reprod Genet (2008) 25:169-175

175

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Wood EG, Batzer FR, Go KJ, Gutmann JN, Corson SL. Ultrasound-
guided soft catheter embryo transfers will improve pregnancy rates in
in-vitro fertilization. Hum Reprod 2000;15(1):107—12.

Lintsen AME, Pasker-de Jong PCM, de Boer EJ, Burger CW,
Jansen CAM, Braat DDM, van Leeuwen FE. Effects of
subfertility cause, smoking and body weight on the success rate
of IVE. Hum Reprod 2005;20(7):1867-75.

Nichols JE, Crane MM, Higdon HL, Miller PB, Boone WR.
Extremes of body mass index reduce in vitro fertilization pregnancy
rates. Fertil Steril 2003;79(3):645-7.

Wang JX, Davies M, Norman RJ. Body mass and probability of
pregnancy during assisted reproduction treatment: retrospective
study. BMJ 2000;321:1320-1.

Styne-Gross A, Elkind-Hirsh K, Scott RT. Obesity does not
impact implantation rates or pregnancy outcome in women
attempting conception through oocyte donation. Fertil Steril
2005;83(6):1629-34.

Spandorfer SD, Kump L, Goldschlag D, Brodkin T, Davis OK,
Rosenwaks Z. Obesity and in vitro fertilization: negative
influences on outcome. J Reprod Med 2004;49:973-7.

Dokras A, Baredziak L, Blaine J, Syrop C, VanVoorhis BJ, Sparks A.
Obstetric outcomes after in vitro fertilization in obese and morbidly
obese women. Obstet Gynecol 2006;108(1):61-9.

Fedorcsak P, Dale PO, Storeng R, Ertzeid G, Bjercke S, Oldereid
N, Omland AK, Abyholm T, Tanbo T. Impact of overweight and
underweight on assisted reproduction treatment. Hum Reprod
2004;19(11):2523-8.

Dechaud H, Anahory T, Reyftmann L, Loup V, Hamamah S,
Hedon B. Obesity does not adversely affect results in patients who
are undergoing in vitro fertilization and embryo transfer. Euro J of
Ob/Gyn and Repro Bio 2006;127:88-93.

Lashen H, Ledger W, Bernal AL, Barlow D. Extremes of body
mass do not adversely affect the outcome of superovulation and
in-vitro fertilization. Hum Reprod 1999;14(3):712-5.

Moran LJ, Noakes M, Clifton PM, Tomlinson L, Norman RIJ.
Dietary composition in restoring reproductive and metabolic

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

physiology in overweight women with polycystic ovary syn-
drome. J Clin Endocrinol Metab 2003;88(2):812-9.

Lashen H, Fear K, Sturdee DW. Obesity is associated with
increased risk of first trimester and recurrent miscarriage: matched
case-control study. Hum Reprod 2004;19:1644—6.

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

Fedorcsak P, Storeng R, Dale PO, Tanbo T, Abyholm T. Obesity is
associated with early pregnancy loss after IVF or ICSI. Acta
Obstet Gynecol Scand 2000;79:43-8.

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

Weiss JL, Malone FD, Emig D, Ball RH, Nyberg DA, Comstock
CH, Saade G, Eddleman K, Carter SM, Craigo SD, Carr SR,
D’Alton ME. Obesity, obstetric complications and cesarean
delivery rate—a population-based screening study. Am J Obstet
Gynecol 2004;190:1091-7.

Cnattingius S, Bergstrom R, Lipworth L, Kramer MS. Prepreg-
nancy weight and the risk of adverse pregnancy outcomes. N Engl
J Med 1998;338:147-52.

Catalano PM. Management of obesity in pregnancy. Obstet Gynecol
2007;109:419-33.

Yu CKH, Teoh TG, Robinson S. Obesity in pregnancy. BJOG
2006;113:1117-25.

Ramsay JE, Greer I, Sattar N. ABC of obesity. Obesity and
reproduction. BMJ 2006;333:1159-62.

Waller DK, Shaw GM, Rasmussen SA, Hobbs CA, Canfield MA,
Siega-Riz AM, Gallaway MS, Correa A; National Birth Defects
Prevention Study. Prepregnancy obesity as a risk factor for structural
birth defects. Arch Pediatr Adolesc Med 2007;161:745-50.

Dixon JB, Dixon ME, O’Brien PE. Birth outcomes in obese
women after laparoscopic adjustable gastric banding. Obstet
Gynecol 2005;106(5):965-72.

@ Springer



	Elevated body mass index (BMI) does not adversely affect in vitro fertilization outcome in young women
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


