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ABSTRACT
Obesity has a negative impact on reproductive health, with a higher incidence of
anovulation, menstrual disorders and infertility. The increase in adipose tissue
is associated with insulin resistance and hyperinsulinemia, reduction in sex
hormone binding globulin levels, and hyperandrogenemia. There is an increase
in pro-inflammatory adipokines and a decrease in adiponectins. Female obesity is
associated with ovulatory dysfunction, lower ovarian response to ovulation inducers,
decreased oocyte quantity and quality, and alteration in endometrial receptivity.
Likewise, a decrease in the live birth rate has been reported in in vitro fertilization
treatments, and an increase in the frequency of abortions. Male obesity increases the
incidence of erectile dysfunction and alterations in sperm quality. Diet, exercise, and
medical therapy have been shown to be effective. Bariatric surgery is an alternative
in cases of body mass index greater than 40, and achieves a rapid and effective
weight reduction, with improvement in metabolic parameters; it is recommended
to postpone pregnancy in women for at least one year after surgery. Bariatric
surgery significantly reduces the risk of fetal macrosomia, pregnancy-associated
hypertension, and gestational diabetes. However, it increases the risk of maternal
anemia and small-for-gestational-age newborns.
Keywords: Obesity, Infertility, Anovulation, Menstruation Disturbances, Reproductive
medicine (source: MeSH NLM).

RESUMEN

La obesidad tiene un impacto negativo sobre la salud reproductiva, con mayor
incidencia de anovulacién, trastornos menstruales e infertilidad. El incremento en el
tejido adiposo se asocia a resistencia a la insulina e hiperinsulinemia, reduccién en
los niveles de globulina trasportadora de hormonas sexuales e hiperandrogenemia.
Existe un aumento en las adipokinas pro-inflamatorias y una disminucioén en las
adiponectinas. La obesidad femenina se asocia con disfunciéon ovulatoria, menor
respuesta ovarica a los inductores de ovulacion, disminucion en la cantidad y calidad
oocitaria, y alteraciéon en la receptividad endometrial. Asimismo, se ha reportado
una disminucién en la tasa de nacidos vivos en los tratamientos de fertilizacion in
vitro, y un aumento en la frecuencia de abortos. La obesidad masculina aumenta
la incidencia de disfuncién eréctil y alteraciones en la calidad espermatica. La dieta,
los ejercicios y la terapia médica han mostrado ser efectivos. La cirugia bariatrica es
una alternativa en casos de indice de masa corporal mayor de 40, y consigue una
reduccion rapida y efectiva de peso, con mejoria de los parametros metabélicos;
se recomienda postergar el embarazo en mujeres al menos un afio post cirugia.
La cirugia bariatrica reduce de manera significativa el riesgo de macrosomia fetal,
hipertension asociada al embarazo y diabetes gestacional. Sin embargo, aumenta el
riesgo de anemia materna y recién nacidos pequefios para edad gestacional.
Palabras clave: Obesidad, Infertilidad, Anovulacion, Trastornos de la Menstruacion,
Medicina reproductiva (fuente: DeCS BIREME).

INTRODUCTION

Currently, overweight and obesity are considered a public health pro-
blem and a global epidemic. Obesity is associated with ovulatory dys-
function and menstrual disorders, reduction in natural fertility, and
other adverse reproductive effects such as reduction in pregnancy rate
and safety in infertility treatments®™.

Chronic anovulation and ovulatory disorders are responsible for 25 to
50% of the causes of female infertility, and are associated with a higher
risk of long-term complications, such as endometrial hyperplasia, en-
dometrial cancer and breast cancer. Polycystic ovary syndrome (PCOS)
is a common cause of anovulatory infertility, and almost 50% of them
are obese®. However, obesity with or without PCOS affects reproduc-
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tion, through a series of mechanisms that we will
describe below. It is associated with menstrual
disorders, anovulation, infertility, less effective
assisted reproduction treatments, abortions
and greater obstetric complications.

A recent systematic review and meta-analysis®
found that overweight and obesity increases the
risk of infertility by 60% (OR: 1.60, Cl: 1.31-1.94).
Proper management of preconception body wei-
ght improves fertility.

MECHANISMS OF OBESITY IN FEMALE INFERTILITY
1. ADIPOSE TISSUE AND INSULIN

Excessive adipose tissue in obese women re-
sultin increased estrogen production through
peripheral aromatization. The resulting hype-
restrogenism causes alterations in endome-
trial receptivity and the hypothalamic-pitui-
tary-ovarian axis, which alters the secretion
of gonadotropins. This causes poor oocyte re-
cruitment and alteration in follicular growth®.

There is an increase in pancreatic insulin pro-
duction in obese women, and an excessive
production of hepatic lipids with alterations
in liver function with consequent insulin resis-
tance and hyperinsulinemia®.

Insulin potentiates the effects of LH by increa-
sing LH receptors and improving the binding
capacity of LH to theca cells, which increases
ovarian androgen production. This causes
arrest in follicular development.

Insulin induces increased pituitary produc-
tion of LH by increasing the sensitivity of go-
nadotropes to GnRH, and inhibits hepatic and
ovarian production of insulin-like growth fac-
tor-binding protein 1 (IGF1-BP). The reduction
of IGF1-BP increases circulating levels of IGF 1,
which acts on theca cells, increasing androgen
production and reducing Growth Hormone,
which inhibits follicular growth®.

2.SEXUAL  HORMONE  BINDING  GLOBULIN
(SHBG) vy ADIPOKINES

In obese women, circulating levels of SHBG are
decreased. SHBG hepatic production is redu-
ced primarily due to high insulin levels, althou-
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gh hyperandrogenemia also contributes. This
causes an increase in circulating levels of free
androgens, which alters ovarian function and
folliculogenesis®.

Adipokines are produced by adipose tissue
and include leptin, adiponectin, tumor necro-
sis factor alpha (TNF-a), resistin, interleukin-6
(IL-6), visfastin, among others. In obese peo-
ple, pro-inflammatory adipokines, such as lep-
tin, increase and anti-inflammatory adipoki-
nes, such as adiponectins, decrease (Table 1).

Elevated leptin levels are associated with lep-
tin resistance in the central nervous system,
affecting GnRH and LH production, resulting in
poor follicular development. High levels of lep-
tin have been found in the follicular fluid, and
it is known that it inhibits ovarian steroidoge-
nesis by reducing the activity and production
of aromatase, which causes poor growth of
dominant follicles, poor oocyte maturation
and decreased endometrial receptivity.

Obese women have reduced levels of adipo-
nectin, which is a hormone that sensitizes in-
sulin action; this causes a greater tendency to
develop insulin resistance®.

ALTERATIONS IN OVULATION AND MENSTRUAL
CYCLE

The mechanism of anovulation in women with
obesity is unclear. The prevalence of insulin re-
sistance and androgen excess is higher in obe-
sity, especially of the central type®. The real
prevalence of menstrual irregularities in women
with obesity is unknown, since most studies are
retrospective and based on self-reports on the
length of menstrual cycles; the reported preva-
lence ranges from less than 10% to more than
50%™ and tends to be higher with higher body
mass index (BMI).

TABLE 1. PRO-INFLAMMATORY AND ANTI-INFLAMMATORY ADIPOKINES.

Leptin Adiponectin
TNF-a TGF-B
IL-6 InterleuRin-4
Visfastin Interleukrin-10
Resistin InterleuRin-11

TNF-a (Tumor necrosis factor alpha); TGF-B (Tumor necrosis factor beta);
IL-6 (Interleukin-6)
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Ovulatory dysfunction is more common in obe-
se women, and directly correlates with the de-
gree of obesity, especially with subcutaneous
abdominal fat®. Central obesity and visceral fat
are associated with insulin resistance and hyper-
insulinemia. Increased insulin reduces hepatic
production of SHBG and increases circulating
free androgens; it is frequently associated with
polycystic ovary syndrome.

ALTERATIONS IN OVARIAN RESPONSE AND OO-
CYTE QUALITY

Souter et al.” reported that obese women trea-
ted with gonadotropins to induce ovulation re-
quire higher doses of hormones and develop
fewer follicles. In patients undergoing in vitro
fertilization (IVF) treatments, a lower rate of
live births has been found in obese women(.
The dose of gonadotropins and the duration of
treatment are increased, the cancellation rate
increases and the number of recovered oocytes
decreases.

In aretrospective cohort study thatincluded 494
097 IVF cycles!™, a significant reduction in the
live birth rate was found in obese women (aRR:
0.87, Cl: 0.86-0.89).

An altered follicular environment has been
found in obese women undergoing IVF, with
increased levels of free fatty acids, markers of
inflammation and insulin levels, affecting oo-
cyte quality™. In a large study using data from
the American Society for Assisted Reproduction
(SART) that included 239 127 fresh IVF cycles?,
a negative impact of obesity on live birth rate
(LBR) was found, directly proportional to body
mass index; thus, LBR is reduced by 16% if BMl is
between 30 and 34.9, and LBRis reduced by 27%
if BMI is between 40 and 44.9 (Table 2).

In a meta-analysis published by Sermondade
et al."® that included 21 studies, a significant
reduction in LBR was found in women with BMI
greater than 30, compared to women of normal
weight, RR: 0.85 (Cl: 0.82-0.87).

ENDOMETRIAL RECEPTIVITY

In obese women, a different expression of en-
dometrial genes has been found during the im-
plantation window, which is more pronounced if
there is associated infertility. Furthermore, the-

TABLE 2. IMPACT OF OBESITY ON LIVE BIRTH RATE IN I\VF, ADAPTED
FROM ProvosT ET AL.12,

Live birth rate Body mass index (Kg/
o OR (C]) y e (Kg
314 185-249
298 0.94 (0.91-0.96) 25-299
28 0.84(081-0.87) 30-349
263 0.76 (0.72-0.79) 35-399
243 0.73(0.67-0.77) 40-449
228 0.67(0.58-00.77) 45-499
212 0.52 (0.41-0.66) Over 50

re is a significant elevation of inflammatory mar-
kers and reactive oxygen species (ROS) in the en-
dometrial tissue of obese infertile women. This
would be associated with a decrease in endome-
trial receptivity and greater implantation failure
and compromise in decidualization.

One way to evaluate the impact of obesity on
endometrial receptivity is to investigate the re-
sults of IVF in obese women undergoing an egg
donation program. Various studies have found
a significant reduction in the implantation rate
in obese women undergoing IVF with donated
eggs, which is proportional to higher BMI1519),
However, a meta-analysis with 4758 women
undergoing IVF with egg donation found no as-
sociation between obesity and pregnancy rate,
although the number of studies included was
small and with different inclusion and exclusion
criteriaf,

OBESITY AND MISCARRIAGES

The association between obesity and sponta-
neous abortions has been reported in natural
pregnancies and in pregnancies due to assisted
fertilization treatments"®. There is no consen-
sus regarding the mechanisms that cause this
increase in the abortion rate; it is postulated
that obesity can affect the endocrine environ-
ment, the quality of the embryo and/or the
quality of the endometrium. Some endocri-
nopathies, such as hypothyroidism, polycystic
ovary syndrome, and insulin resistance, are
more common in obese women, and the mis-
carriage rate is higher in women with these di-
seases.

Lee et al. found, after cytogenetic examination
of the product of conception, that obese women
had a higher frequency of euploid abortions
compared to nonobese women‘.
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There are studies that have shown an increase
of up to 3 times in the abortion rate in obese
women undergoing IVF with their own eggs and
egg donation. However, the adjusted range of
OR ranges between 1.2 and 1.9, which suggests
that an association does exist, but it is modest
and influenced by confounding factors®”.

MALE OBESITY AND INFERTILITY

Obesity in infertile men is associated with a hi-
gher frequency of erectile dysfunction. Likewise,
thereisanincrease ininsulin resistance, adipoki-
nes, leptin resistance and hyperglycemia. There
is dysfunction of the hypothalamic-pituitary-tes-
tis axis, reduction in testosterone levels and al-
teration in sperm parameters. A recent review
explains in detail the systemic inflammatory
changes, metabolic syndrome and mitochon-
drial dysfunction, found in male obesity©?.

There are systematic reviews that find an as-
sociation between male obesity and infertility.
Campbell et al.?" included 115 158 participants
from 30 studies, finding that obese men have a
higher prevalence of infertility than non-obese
men, OR: 1.66 (Cl: 1.53-1.79). An increase in the
probability of alterations in semen quality has
been reported in overweight and obese men.
Lower sperm concentration, higher percentage
of abnormal sperm morphology and lower se-
men volume have been found©@23.

Regarding the impact of male obesity on assis-
ted fertilization treatments, Mushtaq et al.®%, in
a meta-analysis of 11 studies and 14 372 IVF cy-
cles, found that an increase in BMI in men was
associated with a significant decrease in the
pregnancy rate and live birth rate, OR: 0.88 (Cl:
0.82-0.95).

MANAGEMENT OF OBESITY AND ITS IMPACT ON
FERTILITY

Lifestyle modifications, such as a low-calorie
diet and physical activity (at least 30 minutes a
day) are important to lose weight. Physical ac-
tivity is associated with a decrease in systemic
inflammatory mediators, even in those who
do not lose weight. The effectiveness of these
non-pharmacological interventions on pregnan-
cy rate was evaluated in a meta-analysis that
included 21 randomized clinical trials®®; an in-
crease in the spontaneous pregnancy rate was
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found, but no significant effect was found in live
birth rate. Further studies are required on the
effects of non-pharmacological treatments on
the psychological well-being of patients.

It is not clear whether it is appropriate to delay
fertility treatment in order to lose weight, parti-
cularly in patients over 35 years of age or with
low ovarian reserve, although the potential ad-
vantages in reducing obstetric complications at
lower BMI are recognized. Several guidelines re-
commend lifestyle changes before starting ferti-
lity treatments such as IVF; however, the recom-
mended percentage of weight loss to improve
pregnancy rates has not yet been determined,
and whether there is a direct favorable effect of
healthy lifestyles on fertility independent of wei-
ght loss. Large, well-designed studies are requi-
red to answer these questions®. In obese wo-
men undergoing IVF, strict diet for 3 to 4 months
has not shown improvement in live birth rate®™.

Weight loss drug therapies are available. Orlis-
tat works by blocking fat absorption and glucose
reabsorption; in obese women with polycystic
ovary syndrome itreducesinsulin resistance and
androgen levels®. Analogs of glucagon-like pep-
tide 1 (GLP-1), such as liraglutide, act by reducing
appetite; they would have a greater impact on
weight reduction than orlistat, at 20 weeks (5 to
7 kg with liraglutide vs 3 kg with orlistat). The im-
pact of medical treatment on improving fertility
in obese women and men is still unclear, and its
use is contraindicated in pregnant women(2226),

Bariatric surgery could be an option if the BMI is
greater than 40, or if there are co-morbidities and
BMI is greater than 35, or if other attempts to lose
weight have failed. Improves hormonal balance
and sexual function, both in men and women©?.
A weight reduction of 25 to 45 kg is achieved one
year after surgery. There are no prospective rando-
mized studies that investigate the time necessary
to conceive after surgery, but itis recommended to
postpone pregnancy for 12 to 18 months after sur-
gery, although this time must be balanced with the
risk of reduced ovarian reserve®. Bariatric surgery
improves the metabolic profile and is very effective
in preventing and treating type 2 diabetes in obe-
se patients. Bariatric surgery significantly reduces
the risk of fetal macrosomia, pregnancy-associated
hypertension, and gestational diabetes. However,
it increases the risk of maternal anemia and sma-
lI-for-gestational-age newborns!"26:29,
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Genetic, clinical and experimental research on
the mechanisms of obesity and the design of pre-
ventive measures, and efficient tools that inclu-
de artificial intelligence, could play an important
role in the future to establish precise treatments
for obesity and thus reduce the complications
associated with reproductive health©.

Published works on obesity and infertility show
that there are barriers to accessing fertility
treatments and evidence-based protocols and
multidisciplinary management are required in
this group of patients®.

CONCLUSIONS

Obesity, regardless of metabolic health status, is
associated with an increased risk of infertility©?2.
Female obesity is associated with ovulatory dys-
function, lower ovarian response to ovulation in-
ducers, altered oocyte quality, endometrial dys-
function, lower live birth rate in IVF treatments,
and an increased abortion rate. Male obesity
can compromise reproductive function. Diet,
exercise and medical therapy have been shown
to be effective in losing weight. Bariatric surgery
in women and men with morbid obesity achie-
ves rapid and effective weight reduction, and it
is recommended to postpone pregnancy in wo-
men for at least one year after surgery.
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