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It is well recognised that obesity is
a risk factor for female infertility.
However, the effects of obesity

on male reproductive function,

in particular spermatogenesis,
are less clear. Here we will

briefly review the relationship
between obesity and sex hormone-binding globulin (SHBG);
hypogonadotrophic hypogonadism with severe obesity; the effects
of bariatric surgery; and recent studies on the inverse association
between obesity and sperm output. While the association is
generally thought to be causal, we conclude with a discussion
about the alternative possibility that impaired testicular function may
predispose to or aggravate obesity.

The evaluation of male hypogonadism always includes
measurement of serum testosterone, follicle-stimulating hormone
(FSH) and luteinizing hormone (LH). Measurement of total
testosterone will usually be sufficient in identifying patients with
androgen deficiency. However, in obese patients, knowledge of the
SHBG and testosterone relationship is important for interpreting the
result of tests on men with possible hypogonadism presenting with
erectile dysfunction, infertility or osteoporosis. It is well established
that serum concentrations of SHBG and testosterone decrease with
increasing adiposity.'? There is evidence which suggests that insulin
resistance, which accompanies obesity, especially visceral obesity,
contributes to the decreased concentrations of these hormones.®#

Insulin has been shown to inhibit the synthesis of SHBG by a human
hepatoma cell line in vitro.® Since testosterone is bound to SHBG

in plasma, changes in SHBG concentrations will lead to changes in
total testosterone concentrations. A pronounced reduction in SHBG
levels is thus frequently observed in obese men and this is the main
cause of the decrease in total testosterone. Therefore, in clinical
practice, the measurement of total testosterone may be misleading,
as a patient with gross obesity may have low SHBG concentrations
caused by increased adiposity rather than other factors, which

are known to inhibit SHBG production such as androgen therapy,
acromegaly, hypothyroidism, nephrotic syndrome or binding protein
defects. To differentiate between obesity-associated low SHBG

and low SHBG levels caused by other factors (such as those listed
above), it is recommended to measure free testosterone, as it is not
affected by changes in SHBG.

are associated. Whether this is cause or effect remains to be determined.

Morbid obesity may cause secondary hypogonadotrophic
hypogonadism in men. It has been shown that both total and free
testosterone and gonadotrophin levels decrease, while estradiol
levels increase, in obese men in proportion to the degree of

their obesity.>787 It is thought that the increase in adipose fissue,
increases aromatase activity and estradiol levels. The elevated
estradiol levels in turn inhibit pituitary gonadotrophin secretion,
thereby reducing stimulation of the Leydig cells in the testis, resulting
in a reduction in testosterone synthesis.”1°

The implication that elevated estradiol levels are largely responsible
for the endocrine abnormalities observed in obese men is supported
by data which demonstrates the therapeutic effects of aromatase
inhibitors on hypogonadal obese men.""'213 Aromatase inhibitors
inhibit estrogen biosynthesis by decreasing peripheral conversion
of testosterone to estradiol, which limits estrogen production and
preserves testosterone levels.!" Aromatase inhibitors have been
successfully used for the treatment of estrogen-dependent breast
cancers in postmenopausal women.'* The aromatase inhibitors
anastrozole, letrozole and testolactone have been shown to be
effective in not only reversing hypogonadism in obese men, but

in some cases, also improving semen quality.'121%16 While these
inhibitors have been shown to be equally effective, testolactone s,
however, a steroidal inhibitor, which affects not only the aromatase
enzyme, but also several steroidogenic enzymes, thus there is the
potential risk of adrenal steroid inhibition.™!

In a study of 140 subfertile obese men (BMI over 35) with low
testosterone-to-estradiol ratios, who were treated with either 100 to
200 mg testolactone or 1 mg anastrozole daily for a mean of 6 and
4.7 months respectively, normalisation of testosterone and estradiol
levels and testosterone-estradiol ratios were observed. There were
significant improvements in the semen quality of oligozoospermic
but not azoospermic men. Anastrozole and testolactone had
similar effects on the endocrine and semen profiles."" A study of

six severely obese men (BMI 38 to 73 kg/m?), who were treated
with testolactone 1 g daily for six weeks, all showed increased
testosterone and decreased estradiol levels and an increase of

LH pulse amplitude, particularly at night, post-treatment.'? More
recently, a six-month study with letrozole 2.5 mg once a week was
found to normalise serum total testosterone and estradiol levels

in 12 severely obese (BMI over 35) hypogonadal men within the
first six weeks of treatment. However, free testosterone rose to
supraphysiological levels, leading the authors to recommend a
starting dose of less than 2.5 mg."
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‘While the available literature
suggests that substantial weight loss
attained by bariatric procedures

in morbidly obese men improves
obesity-related hypogonadism,

with improved or even normalised
testosterone, SHBG and estradiol
levels, it remains to be determined
whether weight reduction improves
semen quality.’

In a case report, a 29-year-old male who presented with
oligozoospermia, morbid central obesity (BMI 54.5 kg/m?) and
infertility (his partner was a healthy 32-year-old), was treated for
obesity-related hypogonadism with anastrozole. Six months post-
treatment, the patient showed normalised testosterone, estradiol
and gonadotrophin levels and enhanced spermatogenesis. The
couple subsequently conceived.'® While the short-term benefits of
aromatase inhibitors for treating obesity-related hypogonadism
have been demonstrated, long-term efficacy and safety data from
placebo-controlled studies are lacking.

Effects of substantial weight loss after
bariatric surgery on obesity-related
hypogonadism

Massive weight loss after bariatric surgery has been shown to
improve obesity-related hypogonadism in morbidly obese men.

In a study of 19 morbidly obese men, serum sex hormone levels
were measured preoperatively and 12 months postoperatively,
after vertical banded gastroplasty. The mean weight loss and BMI
(pre and postoperative) were 70 kg and 57 kg/m? and 34.7 kg/m?
respectively. Postoperative follow-up showed a significant increase
in serum FSH, total testosterone and SHBG levels and a decrease
in estradiol levels.'” Similarly, in another study, silastic ring vertical
gastroplasty of 17 morbidly obese men caused a significant weight
loss (mean 40 kg, BMI decreased from 44.3 kg/m? to 31.6 kg/m?
postoperatively) and after 12 months, all low serum testosterone
(total and free) and inhibin B levels normalised.'®

More recently, biliopancreatic diversion performed on 20 morbidly
obese men caused a significant reduction in mean weight and BMI
with respective pre and postoperative values of: 132.1 kg and

93.5 kg and 47.3 kg/m? and 33.5 kg/m?. The 12-month
postoperative follow-up test results showed significant increases

in gonadotrophin and total testosterone levels and a decrease in
estradiol levels. Unfortunately, free testosterone and SHBG levels
were not measured in this study.'” While the available literature
suggests that substantial weight loss attained by bariatric procedures
in morbidly obese men improves obesity related hypogonadism,
with improved or even normalised testosterone, SHBG and estradiol
levels, it remains to be determined whether weight reduction
improves semen quality.

Obesity and semen quality

Several studies have shown negative relationships between obesity
and semen quality. Hommoud and colleagues (2008) retrospectively

examined 526 infertile patients and found that oligozoospermia
and a low progressively motile sperm count (defined as less

than 10x 106 progressively motile sperm) were more frequent

with increasing BMI.2® Aggerholm and colleagues (2008) used

data derived from five separate occupational and environmental
population-based semen studies to create one database (n=2139).
Men who were overweight were found to have a lower age and
abstinence adjusted sperm concentration and total sperm count
than men with a normal BMI.2" Young Danish military conscripts
(n=1558) with either low or high BMI less than 20 kg/m? or greater
than 25 kg/m? had lower sperm numbers and percentage normal
morphology than those with BMI in the normal range.?? In a study of
520 men from infertile couples, a BMI greater than 25 kg/m? was
associated with lower numbers of normal chromatin-intact-motile
sperm cells per ejaculate.?? Other smaller studies have also shown
a negative relationship between obesity and semen quality?* 2526,
although one study failed to find any association.?’

A few studies have also shown that male obesity is associated with
an increased risk of infertility.282?% The risk of infertility may be
particularly high if the female partner is also overweight or obese.*°
We have similar data on the relationship between adiposity and
testicular function in fertile men who participated in a surveillance
study of testicular function. Men underwent physical examination,
semen and hormone (FSH, LH, SHBG, testosterone and inhibin B)
analyses (in preparation).

The association between obesity and
reduced sperm output - cause or effect?

The mechanism of the obesity-reduced semen quality association

is not known, however, it may be that obesity impairs testicular
function, or that defective spermatogenesis predisposes to obesity in
ways that are not fully understood at present. Most authors assume
that the obesity must be impairing testicular function and do not
consider the alternative possibility that defective spermatogenesis
predisposes to obesity. None of the subjects in our study showed
features of gonadotrophin deficiency and FSH levels are not low in
the obese group. The FSH/inhibin B ratio was significantly higher

in the obese group, which together with the inverse relationship
between FSH and total sperm count, is consistent with a primary
testicular defect. Thus, we suggest reduced testicular function

may predispose fo or aggravate obesity. It has been known from
traditional animal husbandry that castration increases body fat.®’
Studies of men having testosterone reduction therapies for prostatic
cancer indicate increased fat mass and reduced muscle mass.32 3334

The relationship between obesity and polycystic ovary syndrome
(PCOS) may have a similar association. Whether obesity is a cause
of PCOS or obesity is a result of PCOS is unclear, but given that not
all women with PCOS are obese, it is unlikely that obesity is central
to its cause. Obesity could, however, exacerbate or aggravate
PCOS in a similar way that we suggest obesity could interact with
reduced testicular function.

Conclusion

Low serum SHBG and testosterone levels, together with low
gonadotrophins, are frequently observed in men with severe obesity.
This needs to be considered when interpreting test results on obese
men in whom hypogonadism is clinically suspected. However, the
association between obesity and sperm output needs more study, for
example, therapeutic trials in the obese to determine whether this is
cause or effect in terms of adiposity impairing spermatogenesis or
reduced testicular function promoting fat deposition.
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FETAL SURVEILLANCE EDUCATION PROGRAM

The RANZCOG Fetal Surveillance Education Program
(FSEP) delivers highly regarded fetal surveillance
education to healthcare professionals in over 140
centres throughout Australia and New Zealand. As a
RANZCOG program, the FSEP is not-for-profit and
remains the leading cost-effective CTG education
provider in Australasia.

+ Our clinical content continues to be of the highest
quality, comprehensively addressing CTG use and
fetal surveillance. We are continuing to develop
additional education modules as well as developing
and validating a competency assessment tool.

« Our popular face-to-face programs facilitate adult
learning while being time and resource efficient.
We have released our online program (OFSEP) to
support our face-to-face format. We are
co-developing a fetal surveillance handbook to act
as an additional resource and meet individual
learning needs.

«  Our workshops are accredited with the
appropriate medical representative bodies and
attract RANZCOG PR&CRM points. Additional
PR&CRM points can also be earned by using our
straightforward audit tool.

We are currently taking bookings for 2009.
Please contact us if you are interested in attending or
booking an education session.

For further information, please contact:

Ms Holly Coppen
FSEP Administrator
(t) + 61394122958

(e) fsep@ranzcog.edu.au
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