Weight loss improves reproductive outcomes in
obese women undergoing fertility treatment: a
randomized controlled trial

K.A. Sim

Wednesday, May 6, 2020 11:05 AM

Introduction
This study aims to find out if weight loss leads to improved fertility in obese women.

Conclusions
A hypocaloric (lower calorie intake than necessary to maintain weight) diet leads to weight loss.

Unfortunately, the intervention group (that underwent the low calorie diet) also had more fertilization treatments than the
control (no calorie restriction) group, confounding the results of the study. So, we can only conclude that a modest
weight loss paired with fertilization treatments improves pregnancy rates, as well as birth rates, but does not decrease
miscarriage rates.

Amendments

Study Design & Additional Information

The researchers recruited obese women and randomly assigned them
to two groups. 1. The intervention/weight loss group (with physical
activity) and 2. Control (no weight loss) group. The intervention group
had 26 participants and the control group had 22 participants. The
weight loss group consumed a very low energy diet for 12 weeks, with
a break at the 6 week mark that was only a mild calorie deficit. The
participants were responsible for sticking to their diets, but they were
held accountable each week by going to weekly meetings. The
outcome measures on pregnancy and birth were done over a year's
time.
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Introduction

Ohesity is a serious ghohal health issue, Its p 15 o

pelyeystic ovarian syndrome (PCOS) (e, tvpe 1 diaberes,
uncontrolled  thyroid  disease,  Cushing’s  syndrome,

the rise and it now constitures a major worldwide epidemic
(1} Obesity has many detrimental consequences on general
health and alse on reproductive health, with a reduced
response to fertility treatment {2,3). Obese women experi-
ence a spectrum of complications before conception and
throughout gestation, and there are also risks for the future
health of mother and child (41

Weight reduction strategies investigared in a preconcep-
oon populanon include diet (5-9), very-low-energy diets
(VLEDs] (10, surgical intervenrions (111 and medical pro-
cedures (12}, In summary, a multidisciplinary approach
appears 1o be of paramount importance,

. However, not all studies reported a
positive with Fertilization {101 or a stati 1i;
significant difference in pregnancy rares (8,9).

There are very few studses addressing preconception care
and as yet no published randomized, controlled studies
reporting a significant cutcome of 2 weight loss programme
on pregnancy rates, The aim of the study was to evaluare
a proup weight Jos b o on rates,

perprol (=450 L L)) pancreatitis; porphy-
ria; had recently (within 3 montchs) partaken in trearment
kenewn to affect diet or body wenght: were unable to follow
both verbal and written English instructions; or who were
unwilling to suspend fertility treatment for up to 3 months.
The fertility unit had an wpper BMI limit of 40 kg m~,

The study received ethics approval from the Sydney
South West Area Health Service Erhics Committee {RPAH
Zonel. The study is registered with the Australian Clinical
Trals Registry, Mo, 12606000448549.

Allacation

Randomization was done by the sequentially numbered,
opaque-sealed envelope method (14} by an individual whe
was independent of the soudy team.

i, midwives, counsellor, fer
fellow and p r were aware of randome bur
fertility specialists were not. The fertility fellow who was
aware of randomization was not involved with cecle man-
agement and did not perfarm any assisted conception pro-
cedures m these patients.

anthropomerric measures, fertility treacment outcomes,
and maternal and fetal complications in obese women
undertaking fertility trearment.

Materials and methods

Study design and participants

T

(15). The programme, specifeally
tailored tor the ART population and raking into account
the dietary and exercise mterventions, was developed by a
dietitian and fertility fellow, It was run by a multidiscipli-

Sydney, Australia,
were screened for eligibility icipation was dis-

nary th team, consisted of a fertility fellow, a
midwife with expertise in fertility rreatment, a fertility
counsellor and a dietian with experience in the reamment
of ohesity, The weekly sessions were run by ar least one
member of the multidisciplinary team, after hours, on a
weekday decided by group members, Participants were
| o invite their parmers o artend the inroduc-

cussed. The study was conducted between February 2007
and February 2011,
were ohese (body mass index [BMI]}
230 kg m) i w
commence their IVE, [C5] or cryostored embryo transfer
treatment at BPARL Fernlicy Unit. Participants were
excluded if they had a corrent psychiatric condirion {ie.
bulimia nervosa, overt psychaosis, severe depression and
drug or aleohal abuscl: significant physical conditions [i.c.
acute cerehrovascular or cardivascular disease, malg-
nancy, significant hepatic or renal dysfuncrion, or a mus-
loskeletal diseasel; an endocri ditiom other than

Start, Prima Health

Sulutions Pry. Lud, Auseralial for the initial 6 weeks,

| was given to all womnen.,

was M%
(2500 k] d! deficit) preseri
by ian. The individualized dierary plans were

based on the parvicipants initial dictary intake thar was
obtained by a dietitian immediately after the study had
commenced, The TEMplare System™, a dietary modifica-
tron tool developed to provide individoals with a way o
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achieve and maintain long-term weight loss, was used o
educare participants. They were also asked to increase their
physical acsiviey wltimately to a daily target of 10 000 sreps.
Each participant was given a pedometer (DIGI-WALKER
SW-200, Yarmas, Japan) for measurement. Activity targets
were gradually increased over & weeks ro reach the 10 000
step target. This activity was then maintained for the
remainder of the study. Both dietary intake and physical
activity expenditure were recorded by participants in a
daily diary. The dietitian provided weekly feedhack and
encouragermnent  based on these  enries as well as
anthropometric changes.

Participants in the standard care group were advised to
sce their general practitioner for weight loss advice, IF their
BMI was =35 kg m™, they were offered a referral 1o the
public weight loss service at RPAH. Responsibility for
weight loss was placed upon the individual participant,
Participants received the same printed material, weekly, as
the mtervention group.

Fertiliry rreatment was commenced 12 weeks after study
enralment in both groups. All particpants were follwed
up 12 months afer the intervention o ascerrain wha( fer-
tility they had und
and complications. These were also obrained fmm their
medical records.

Variables

The primary outcome was clinical pregnancy rate in the 12
mamnths after the 12-week visit, A clinical pregnancy was

asa ai ar T-week gestation: a preclini-
cal pregiancy wis defined a5 & positve prognancy el
that was spontaneously lost prior to 7 weeks, Secondary
outcomes were changes m anthropometric measures of the
participant {weight, BMI and waist circumference [WC|
blood pressure and heare rate; cardiometabolic and repeo-
ductive parameters; fertility treamment measures [number of
stimulated cycles thar resulted in oan embryo transfer,
oocytes fertilized per IVF or 1081 cvele and embryos
ceyostored per IVF or ICS1 eyclel; miscarriage rate (caleu-
lated as the toeal number of spontaneous preclinical and
clinical pregnancy Iosm divided by the sum of these preg-

nanciesl; and ot

Follicle-stimul

Towmine, homione, pro-
Iacnn. sm: hormone binding globu ltsmsmone‘ dehy-

sulphae, 1 , the
free andmgen index and 17-} hydmx)pmgﬁmone. Tilood
and serumm analysis was pecformed in the Chinical Biochen-
istry, Hasmarology andior Endocrinology laboratorics ar
RPAH.

Stlatistical analysis

Sample size was caleulared using PASS 2005 {NCSS Staris-
tical Software; 2005, Kaysville, UT, USA) ar a (L05 level of
significance with a power of 80"6 T]K‘ propomm\s used
for the idded #-rest prog
on the best available c'vldence. For the intervention group,
Clark and colleagues (6] reported a cinical pregnancy rate
of 0,776 for a similar weight loss group. For the control
wroup, we assumed a clinical pregnancy rare of 0.300 preg-
nancies per embryo rransfer, as reported for women less
than 38 years of age, irrespective of BMI, ar the RPAH
Fertility Unit {17). A sample size of 16 in each group was
derermined. Dara from VLED studies in a similar popula-
tiom growp (10,18} indicared an attrion rate of up o 30%.
As such, a rotal of 44 patients (22 in cach arm) were
required.

Intention-to-treat analyses were conducted for primary
and secendary owtcomes; P ovalues 2005 were mken as
significant, Srudent’s ftests and mean differences were used
for the analysis of continuwous variables, Chi-square and
odds ranns were calenlared for caregoneal vanables; Fish-
er’s exact test was used when there weee five or fewer
expected case outcomes. Data analvses were done with

SPSS 190 {SPSS Inc., 2010, Armonk, NY, USAL

were based

Results

Figure 1 shows the trial profile. An cstimared 86 parients
were identified in conseltaron at the feetility unie and were
approached by the research leader and participarion in the
study was discussed. Forry-nine wcrcsuccncd inrcllgl i

and 37 chose not to participace, The physicians identifying
paticars only r\:fcm:d 86 for an |nm:|l discussion, it was
i | that a greater number were eligible. All of the 49

comes; and compliance 1o the programme,

Heighe, weight and WO were measured and BMI caleo-
lated, Participants were weighed wearing light clothing and
without footwear using a calibrated electronic digital plar-
form scale (Wedderburn DI-160 series), Systolic and dias-
rolic blood pressure and hearr rate measures were aken by
the same midwife according to the Korotkoff method (16},

Fasting samples were collecred for the analysis of
hicose, glycated harmoglobin, insulin, otal cholesterl,

s density lipopro-
holesternl, triglycerides, leptin, adiponectin, ghrelin,

© 2014 The Authors

participants who entered the trial complered a baseline
assessment. There were six separate weight loss interven-
tion programmes run with groups of participants varying in
number between 3 and 8. At 12 weeks, 10 (20%) partici-
pants had withdrawn or dropped out of the trial (Fig. 1),
Mo participamt reported any serious adverse events during
the dietary intervention. There were no statisneally sigmifi-
cant differences berween completers and dropours of both
groups in terms of pregnancy rates, fertiliy treatment out-
comes or marernal and feral complications Irtsulls not
shown). Dy hic and  clinical ek of
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participanrs are given in Table 1. Bascline differences were
not statistically significant berween the groups with the
exceprion of a diagnosis of PCOS, When POOS diagnosis

was included as a cova

rate, results were unchanged, so
unadjusted analyses are reported here, Furthermaore, there
were o statisocally significant differences between the
groups for ethniciry, mariral starus, education level, aleahol
I i tobacen or juana use, of type and
number of previous fertility trearments undertaken {results
not shewn).

Both treatment growps loss weight bur the mean loss at
12 weeks was greater for participants in the intervention
group (Table 2. Participants assigned to the imtervention
group lost a mean of 6.6 + 4.6 kg [6.9% of initial weight:
cange: 174 10 +0.7 kg comparesd with 1.6 % 3.6 kg
(1.5% of initial weight: range: <9.5 to +5.0 kg) for par
pants in the standard care group. The grester weight loss in
participants assigned ro the intervention was accompanied
b larger reductions in BM1and WC than those assigned ro
standard care; P < (0L001 for both (Table 21 None of the
participant’s BMIs rerurned o within the ideal BMI range.
Blood pressure and heart rate were unchanged; P2 0,20,
The intervention group had a large increase in oestradiol
levels (236.5 pmol L [SD = 448.4]) compared with the

O 24
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Abocaied 1o sandand cae (n = 22)
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Disconbnuad inersantion {n = &) pimted malenal

Anglyzed 12-mocth cata (7 = 22
Figure 1 Trial prorle.

Table 1 Basebre characterslics ol wornen (1= 49) sllocaled 1 the
imarvantion prour (0= 27) compared with the comir group {0 = 22

Ftarvanion Cortral
29133 Rari
anE4 1T WD IET
185401 165£01
51438 WOLED
10614 10.4 0B £ 104
20{74%) 13 (5E%)
BiZ2%} B(3%)
144} 115%)
stz history
Praitus pragnancy 15 {56%} B(27%)
Mewer been pragrant 12 {44} T 73%)
Intariiey tack
Owvulation dacrder a8 &
POOS 3 ]
Tutal 5 3
Endometriosis a &
haal factor 15 )
Unenplgingd 2 1
Mean infertifty duraton years) 14118 3816

Drtlas anes resporie as mean + 50 or number (%)
P, payoysiic ovarian sydroma

Table 1: These are the differences between the intervention group (weight loss group) and
the control group (no weight loss intervention) before the study begins.

Primary Results
- There were no statistically significant differences between the groups (except PCOS).

: What results we get from the study are unlikely to be due to baseline
differences between the groups as the groups are equal (except for PCOS) in the measures
presented here (I'd venture to guess their blood values may be different with PCOS as a
confounder).

The Authirs
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Table 2 Changes in cinical outcomes mean 2 S0 etween baseine and

Interverticn {n = 5"
Wiight ikg) H6146
Body mass ndas (kg m) 24416

Wkt croumlannce (om)
Systolic BP (mmHg}
Distoiic BF (mHg)
Hean rate (bpm)

12 wesks by featment group

Cariral {n= 17 Mean oifference (94% CI) Puaue
16136 E0(-TTw-23)

06413 1B(-2Tta-09)

06463 BO-1180—43) <0
arena 28108051} 0.29
24475 420111094 020
09188 0.2(-T 0w 66} 070

1= 22 for gystolc BF. dissiolic BF and heert rate
Cl, corfdence imanval; BF. blood pressure.

Table 2: This table shows the differences (post-study, after 12 weeks) between the weight
loss group and the control group in a series of measures from weight (the most important) to
blood pressure and heart rate.

Primary Results
- Weight decreased significantly for the weight loss group.
- Blood pressure and heart rate did not change significantly between the two groups.

_: The intervention worked - the weight loss group lost weight to a significant
degree.

Cinical pragrancy rale A%
Assiled pragrancy 10
Halursl eoreaption 3
Humber of assisted conception cycles Lnderiaken a
Frish Iranstier {IVF 17
Cryvstored embrya transfer 14
Mscariage raie, % 20.4%
<6 g 4
Weeks £-12 1
Livg bith, 11%] 12 144.4%)
Gealational Habess
Hyperiansive disarders of pregrancy a
Fro-gelampsis 1

Dokt rt o s Pt
difierence o

136% 500 140 to 2464
a 37IDER N 15 A
a
] 44 (D00 12}
" 02 -3 0 0E
2 0.4 {001 b 08}
5%
1
a

3(136%)
1
1
a

"Biccharmical pragnancy lass:
CI. corfience inerval; IV, in

Data are reparted as numbar (%)
o lerdlization; ICS), inliacopkamic spen

m injection.

Table 3: This table shows the various measured outcomes. Clinical pregnancy rate is getting
pregnant with a fetal heart beat for 7 weeks. Assisted pregnancy is any additional method (like
in vitro fertilization) other than natural conception.

Primary Results

- There is an increase in pregnancy in the weight loss group.

- There is a trend in significance with more assisted pregnancy in the weight loss group.
- More assisted contraception was attempted by the weight loss group.

- More live births were accomplished by the weight loss group.

: There is a huge confounding variable in that the weight loss group had more
attempts at assisted pregnancy, so while weight loss may have helped in the increased
pregnancy and the increase in live births, it is inconclusive which factor was truly responsible.

conerol group (181 pmol L' [SD = 131.8]); this was the
anly significant difference found (P =0.04).

Table 3 shows the fertility rreatment procedures under-
taken and obstetric outcomes at 12 months, All stimulared
eyeles resuleed in an embrye rransfer excepr for four cycles
in four participasts, two in each group. This occursed
because none of the collected cocytes fertilized i one of
the intervention group participant's 1CS1 cycle and in the
other, an IVF cycle, all embryos were cryostored. The two
participants in the control group had failed ferrilization of
all oocytes in their IVF eyde. All embryo €
day 5 excepr one day-3 IVF and three day-3 1CSI transfers
in the

ansfers were

vention group; of these, two resubed in preg-
nancies. Embryo transfers were all single embryo trans-
fers, as per the protocol at the RPAH Fertility Unit. The
intervention group underwent more fresh and  frozen
cycles [mean difference 0.6, 95% Cl= -0.0-1.2; P = 0.04}.

mean percentage of oocytes fertilized per cyvele in the inter-
vention group (73% [SD=20] compared with 49%
|50 = 33| in the control group; P = 0,04} and the mean
number of embryos available to be cryostored per cycle
(2.8 (50 = 3.2 and (6 |50 = O8], respectively; I'= (L0},
Antepartum complications and methods of delivery did
nor differ significantly across the groups. There were no
ather complications reported.

The pre-specified primary outcome of this randomized
trial, pregnancy rate of participants ar the 12 months post
imtervention, was markedly greater in the intervention
group compared with the control group (OF, = 5-88, 93%
Cl = 1.40-24.64; Table 3). This included theee natural con-
ceprions in the intervention group. This did not differ afrer
adjustment for number of ferrilicy  reatment  cyeles
[OR = 5,06, 95% C1=1,17-21.88), When these pregnan-
cies were Followed untl birth, there were 12 live births in

Parscipants in the intervention group had y
improved fertility trearment ourcomes in reems of mean
number of treatment cveles required to achieve a preg-
nancy (24) compared with those assigned to standard
ware |37 in the

= 0.002). There was an improveme

© 2014 The Authors

the ion group {with three i the control
group (P =0.02), One of the mothers in the control group
delivered 24 weeks after preserm labour. Her baby died in
the carly neonatal period from complications of extreme
prematurity. The other 12 births in the intervention group

Clivigsl Ctassity & 014 Intienseioral Associaton ke thes Sty of Ctasty, elinleal chasity 4, 61-68
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and twe births in the control group were born at full term
and within a normal weight range (25004499 g).

Discussion

Obesity is associated with a decline in fertility and contrib-
utes to many couples secking assisted reproductive merhods
o achieve pregnancy. This study showed thar a 12-week
multidisciplinary group weight loss programme, imple-
mented prior o fertility rearment, was associared with
reduced anthropometne measures, a redocnon in the
number of fertility reatment cycles taken o achicve preg-
ey, improved Rerilization et wnd an increased preg-
nancy rate compared with participants receiving standard
care. The resules have major clinical implcations given the
increasing obesity rates in women of reproductive age, A
weight loss of 6.6 + 4.6 kg resulted in astically signifi-

comceptinn per eycle, after adjusting for possible confound-
ing factors (20},

It is unknown whether the intervention programme pro-
duced a permanent change as the participants” weighe and
W were not recorded beyond their final visat at 12 weeks.
This is a limiting facror of the study, as weight regain could
have confounded the obstetric outcome results obained in
the 12.maonth follow-up period.

Previows weight loss interventions in similar population
groups have reported beneficial changes i endocrine and
hormone profiles [6,18), There were no such findings after
the weight loss intervention in the current stucy; however,
there was a significant increase in ocstradiol levels in the
mtervention group. The clinical relevance of this finding s
questionable as blood samples were taken irrespective of
the stage of the participant’s menstrual cvcle. Tt does
reinforce the need for further investigarions o understand
the P

cant tripling of pregnancy rates (48% in the intervention
group vs, 14% in the control group). This major difference
in pregnancy rates was achieved with a relatively minor
degree of weight loss. Diespite knowledge of the relation-
ship between nhesity and pregnancy, the amount of weight
loss required for the resumption of fertility is unclear, This
study has initial body
weight is sufficient to enhance pregnancy rates, Addirion-
ally, the resules from thes corrent imervention are general-
izable as the smdy showed obese infernile women,
irrespecrive of their infertility diagnosis and duration, ben-
efired from the group weight loss programme,

This is the first randomized controlled wial o demon-
strate a sygnificant effect of weight loss on pregnancy rates
in obese patients planning assisted conception. Previous
studdies (5-7,9,11-13], the majority either ohservational or

not truly randomized, have also suggested that weight loss

can improve pregnancy raees. They have reported weight

losses rangi

and pregnancy rates from 22.5% [13) o 100% {11.12).
The only ather randomized controlled erial is a pilot study
and did net report a significant difference in pregnancy or
live birth rates (81, The comparatively discrepant preg-

A possible explanation for the improved fertility ous-
comes may be psychological factors, Infertility can result in
a complex life crisis with artendane psychological distress
including gricf, depression and marical-sexual discord of
varying severity (21-23). The use of a group treatment
approach may have been an important factor contributing
o the | in the u T grouwp.
oup trearment methods tend to be more beneficial than
individual treamment programmes becanse of  factors
including group support and cohesion, realization thar an
individual’s problens are nor unigue, the sharing of diffi-
eulties with other group members, encouragement from
others and a group expectation of a positive outcome (24},
Other studies have shown a positve benefit of a group
intervention in relation to reproductive outcome (25,26},

The retention rate in this study was greater than thar
observed in general weight loss trials (27}, This could be
accounted for by the group environment, the motivation
of the parient popularion or the rapid weight loss method-
ology. The successful weight loss may have also re-
established a sense of achicvement as ohese infernle women
have a perceived sense of failure ar borh weight mainte-
nance and fecundity (28}, Losing weight and its associated

nancy rates reported in these studies could be arrribured o
their borger Follow-up peciods or differences in age. At ages
less than 37 years, higher BMIs have a greater pronounced
negative influence on fertility but the effect diminishes with
age, as age becomes the inimical facror (19),

Tt may not be just weight change per s bur a change in
by fat distribution that is the critical factor. There was a
significant change in the distribution of body far in the
study, evident by the decrease in WO meassrements, A
study in women undergoing artificial insemination reported
a relanonship berween abdominal adiposity and fertiliy
outcome, Ome found that a 0.1 unit increase in waist-to-hip
ratio was associated with a 30% decrease in probability of

| might be le 1o Fertility.

The rapid weight loss methedology was atributable o
the implementation of the VLED. A previous pilot study
using a VLED for 27-41 d immediately before fertility
treatment resulted in a poor result with half of the partici-
pants reporting no fermlization despite achieving a signifi-
cant mean weight loss (100, The authors concluded that the
discrepant results may, in part, be explained by the quality
of ovarian reserve or mduced kerosis and recommended
against the acure wse of a VLEDL To overcome these
adverse outcomes, this study was designed with a 6-week
refeeding period and then a return o normal dier constitu-
ents. Grven there were no statistically sygnificant differences

The Authors:
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in fernlization rates or miscarniages, the regimen imple-
mented in this study appears o have overcome this,

The study has several mitations, The sample size in this
trial was small, although based on the best available evi-
dence. Given the relatively small sample size, this study was
only powered o detect a large, clinically significant differ-
ence it reproductive outcomes berween the intervention
and control groups. No account was taken of the male
parter’s weight, age or bealth starus, and this wo could be
a potential mitation. There was the lack of blinding of all
staff ar the fertility unit. To overcome this, clinicians

recruited into the study arrespective of their obsternic
history, and despite this, benefits were evident. Despite the
promising findings, these vutcomes need to be confirmed by
a larger randomized ccm(mllrd wrial, which may also scek
by dlissect the e of this
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