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Empiric Medical Therapy

Idiopathic male infertility is defined as abnormal semen pa-
rameters without an underlying cause. The primary treatment
option used in this patient population is empiric medical ther-
apy (EMT). Hormone treatment, particularly antiestrogens, is
the most widely used method of EMT for idiopathic male
infertility. Specifically, clomiphene citrate (CC), anastrozole,
and human chorionic gonadotropin (hCG) are the most
commonly prescribed (1). For idiopathic male infertility
EMT is a moderately effective treatment option with regards
to improvement in semen parameters and pregnancy rate,
but no clear predictors have been identified to determine
which patients will respond optimally.

Clomiphene citrate is the most studied medication in the
treatment of idiopathic male infertility. Ghanem et al. (2)
randomly assigned men with oligoasthenozoospermia (OAT)
to CC (25 mg/day) plus vitamin E (400 mg/day) versus placebo
and found an increase in sperm count, motility, and pregnancy
rate in the treatment arm. Similarly, a retrospective analysis of
77 male patients treated with 25 mg of CC daily for idiopathic
male infertility and/or hypogonadism demonstrated an
improvement in sperm concentration (mean 14 million/mL to
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We often have little to offer men with idiopathic infertility.
Options for such patients are precious few—including nutra-
ceuticals. Our inclination has long been to offer empiric pre-
scribed medical therapies, but this approach simply lacks
high-quality evidence, despite our best wishes.

Clomiphene citrate holds a special place in this area. A
2012 survey found that two-thirds of responding urologists
in the United States used CC for empiric therapy (1). However,
of the numerous CC trials conducted—many of which were
randomized and double blind—only one identified improved
pregnancy rates. This sole study included a vitamin E antiox-
idant in the treatment arm (2), and no information was pro-
vided on baseline serum testosterone levels, so it is
impossible to know which of the men who benefited were
treated in a ‘‘targeted’’ fashion to correct an underlying endo-
crinopathy. Systematic analysis and Cochrane review results
also have failed to support the use of CC for empiric medical
therapy, specifically for men with oligoasthenoteratozoosper-
mia (69, 70). Publications on the empiric use of CC date back
to the mid-1960s, and there is a reason no consensus has been
reached on its efficacy: it simply does not work (71).

In contradistinction to the poor evidence for scattershot
empiric therapy with CC, targeted therapy with anastrozole,
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21million/mL) and totalmotile sperm count (mean13million to
28million) (3). Ameta-analysis of 11 randomized controlled tri-
als by Chua et al. (4) examined the evidence to support the treat-
ment of idiopathic male infertility with estrogen antagonists.
Their data revealed a statistically significant improvement in
pregnancy rate, sperm concentration, and sperm motility. A se-
ries of 307 men treated with CC for idiopathic OAT showed an
improvement in sperm concentration (8.5 million to 15.4
million), which was more evident in young patients with a
normal body mass index and short duration of infertility (5).

Men with a low testosterone (T) to estradiol (E2) ratio are
often treated with anastrozole. Although this treatment is less
studied than CC in idiopathic male infertility, there is evidence
that anastrozole improves semen parameters in some patients.
Shoshany et al. (6) reported an improvement in sperm con-
centration and total motile sperm counts in 85% of patients
with oligospermia and low T to E2 ratio.

In addition to anastrozole and CC, follicle-stimulating
hormone (FSH) has been used to treat idiopathic male infer-
tility. Attia et al. (7) performed a systematic review of six ran-
domized controlled trials involving over 450 male patients
who were prescribed FSH for idiopathic infertility. The preg-
nancy rate (odds ratio [OR] 4.94) and live-birth rate (OR
9.31) were statistically significantly higher in the FSH group
as compared with the nontreatment group (7).

There is a paucity of recent data suggesting that treatment
with hCG improves semen parameters or pregnancy rate in
idiopathic male infertility. The primary patient population
treated with this medication is men with hypogonadotropic
hypogonadism.

The primary treatment option for male patients with idio-
pathic infertility is EMT, ahead of referral for assisted reproduc-
tive techniques (ART), which are costly and are burdensome for
the female partner. The data to support using EMT are moderate
for CC but sparse for the other agents discussed. The quality of
the data to support using CC in this population is weak, but
the risk profile of the medication is minimal. Given the long-
term safety profile of CC, a trial of therapy certainly seems war-
ranted before referring a couple for ART, particularly in the
absence of female factor infertility (8).
Pro 2. Kai J. Buhling, M.D.
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Nutraceuticals and Vitamins

Thirty percent of all cases of infertility might be based on a
male factor, such as a restriction in sperm quality, quantity,
or motility (9). Studies have shown that environmental
factors—including smoking, stress, or alcohol consumption—
an aromatase inhibitor, does offer benefits. Several retrospec-
tive and prospective trials have reliably demonstrated an
improvement in semen parameters among men with a subop-
timal ratio of serum T to E2 (72, 73). It is interesting that
empiric therapy with anastrozole in the absence of an under-
lying endocrinopathy has not proven to be efficacious (74).

Gonadotropin therapy, generally in the form of FSH sup-
plementation, has also been studied. A Cochrane review indi-
cated that FSH supplementation among men with idiopathic
infertility may improve spontaneous pregnancy rates, the
quality of the evidence to support that conclusion was only
moderate (7). A closer evaluation of the cited studies in the
Cochrane review revealed that they were infrequently applied
to men in a truly empiric fashion. The studies often did not
include baseline T status or only enrolled—and saw a benefit
among—men with an inappropriately normal-range baseline
FSH, the latter qualifying more as ‘‘targeted’’ than empiric
therapy (75–77). As is so often the case, even the higher
quality studies were underpowered and lacked blinding or
placebo control (78). Furthermore, the significant protocol
heterogeneity across the studies was such that the pooled
meta-analysis results for this question are of dubious value,
which should dissuade us from using this expensive therapy
for our patients purely as empiric therapy. Beyond these con-
cerns, there are essentially no reliable data on live-birth rates
with FSH supplementation.

We need to rely on the highest quality medical evidence
possible when advising our patients, particularly when the
infertility is idiopathic. The provision of purely empiric ther-
apy relies more on wishful thinking in the clouds than the
terra firma of controlled clinical trials. There are simply far
too many scenarios where a prescription medication will
not help, and we owe it to our male patients with idiopathic
infertility to advise them of this truth.
Con 2. Marian Showell,
M.P.H., M.L.I.S.
Nutraceuticals and Vitamins

Subfertility is believed to affect from 48.5 million to 186
million people worldwide (79–81). It affects 10% to 15% of
VOL. 113 NO. 6 / JUNE 2020
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can have a negative impact on sperm quality (10).
Spermiogenesis is a very complex process that needs several
micronutrients and metals, including antioxidants and zinc
(11). Several studies also have found a correlation between
the blood concentrations of micronutrients and sperm qual-
ity, showing a positive effect for vitamin A, folic acid, vitamin
B12, ascorbic acid, vitamin D, vitamin E, iodine, zinc, and cop-
per (12–17).

Despite the difficulties in implementing studies on dietary
supplements, there have been a number of higher quality
studies on various micronutrients that were able to demon-
strate a statistically significant positive effect on spermato-
genesis. The best outcome criterion would be the pregnancy
rate. But this in turn also depends on many other factors
such as egg quality and timing of sexual intercourse. Thus,
sperm quality is the most easily measurable quality factor,
but sperm quality also can vary over time, as shown in the
World Health Organization (WHO) guidelines (1). Several pro-
spective placebo-controlled studies have been published
(Table 1); owing to the production time of sperm, the studies
have spanned 3 to 6 months. Only two prospective studies
have measured pregnancy rate as an end point (Table 1).

Taking into account that the nutrients with a positive ef-
fect do not have any negative health impact, specific supple-
mentation seems to be justified. The minimum
recommendation should be the consumption of 1 teaspoon
(�5 mL) of tomato paste a day.
VOL. 113 NO. 6 / JUNE 2020
couples trying to conceive (82), and 50% of these couples are
thought to have male partner subfertility (83, 84). So men are
carrying an equal burden in the struggle for these couples to
have a baby. Sperm is very susceptible to oxidative stress,
which occurs during the natural process of the cells using
oxygen. These toxins, known as free radicals or reactive
oxygen species (ROS), are the by-products of this function;
ROS are known to damage sperm and thus to limit the chances
of conception (85).

The nutraceuticals and vitamins predominantly used in
male subfertility therapy are vitamin E, vitamin C, caroten-
oids, carnitines, coenzyme Q10 (ubiquinol), cysteine, and
the micronutrients folate, selenium, and zinc (86, 87). These
antioxidants are capable of reducing the production of free
radicals, slowing or preventing the oxidation and repairing
cell damage (88). So does it logically follow that the consump-
tion of unregulated, easily accessible, relatively cheap, over-
the-counter antioxidant supplements will increase a couple’s
likelihood of having a baby? The simple answer is no—the ev-
idence shows that this is not the case.

The most important outcomes for a couple trying to
conceive are a live birth, clinical pregnancy, or miscarriage,
with live birth rated as the most important (89). The 2019
Cochrane review indicated that there may be an increase in
live-birth rate for those couples taking antioxidants, but the
quality of this evidence was deemed to be low. There were
biases within the trials, and the result was based on only a total
of 750 men from a small number of studies. Only two of seven
trials compared the same antioxidant, resulting in trials with
conflicting results; in fact only two small studies of the seven
in the placebo/no-treatment groups in this analysis reported
a statistically significant effect on live birth, and the remaining
five were showed no statistical significance (90). Importantly,
since the publication of this review the data have been made
available from two new, good-quality, large randomized
controlled trials, both of which have shown that taking antiox-
idants has absolutely no effect on live birth. These trials—the
Folic Acid and Zinc Supplementation Trial (FAZST) (91) and
the Males, Antioxidants, and Infertility (MOXI) trial (92) (com-
bination antioxidant)—added an additional 2,544 men to the
Cochrane review. When the live-birth data for these trials are
added to the meta-analysis, the live-birth rate for men taking
antioxidants becomes statistically nonsignificant (Peto OR
1.01; 95% confidence interval [CI], 0.86–1.17). So antioxidants
do not increase a couple’s chances of having a baby.

Until all trials in this area report on clinically important
outcomes, the evidence for the use of antioxidants will remain
problematic. The majority of trials in this area only ever
intend to report on sperm parameters. It is well known that
both fertile and infertile men can have similar semen profiles,
so it follows that sperm parameters cannot act as surrogate
outcomes for the possibility of a live birth (93). Of the 61
included studies in the current Cochrane review of this topic,
only 12 studies reported clinically relevant outcomes, and 44
did not (90).
1123



PRO: Empiric therapies should be used for male
factor infertility (continued)

CON: Empiric therapies should not be used for
male factor infertility (continued)

FERTILE BATTLE
Pro 3. Peter Chan, M.D.
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Lifestyle Changes

Lifestyle modifications are often ignored because the evi-
dence for their benefits lies mainly in improvement in semen
parameters rather than pregnancy and live-birth rates. The
absence of evidence, however, is not evidence of absence.
Many reproductive outcomes depend heavily on factors
beyond semen quality (e.g., a woman’s fertility status is un-
modifiable by a man’s lifestyle changes), so there has been lit-
tle interest in supporting long-term, sizable studies to
evaluate the impact of various lifestyle modifications beyond
semen quality. A profertility lifestyle may at best improve a
couple’s odds of success or at least minimize their fertility sta-
tus worsening with time.
The harms from antioxidant consumption are relatively
unknown as adverse events are very poorly reported across
the male fertility trials. Only three trials included in the
Cochrane review reported on miscarriage, with very low-
quality evidence. Gastrointestinal upset was more apparent
in the treatment groups (between 2% and 9%) as opposed to
only 2% of the nontreatment group (90). The FAZST trial
also found that abdominal discomfort, nausea, and vomiting
were more common in the treatment groups (91).

The nutraceutical global market is huge, estimated to be
worth more U.S. $278 billion by 2024 (94). It is driven by
powerful advertising and social media influencers that pro-
mote and sell unregulated products to vulnerable subfertile
couples. These couples might be tempted by these over-the-
counter antioxidants, but there is no regulatory body over-
seeing quality, so there is no guarantee that they are receiving
correct dosages. It has been shown that large doses may cause
a ‘‘rebound effect’’ that can cause oxidation and be damaging
to the sperm (95, 96).

In conclusion, we see that the evidence shows that there is
no effect of antioxidants on live birth, the evidence regarding
harm is sparse, and the most common outcomes studied do
not reflect the important outcomes for infertile couples. We
do not know which antioxidants may have an effect or not,
and there is no guarantee that supplements are delivering
the appropriate therapeutic dosages. So, no, we should not
be encouraging subfertile men to take antioxidants, pre-
scribed or otherwise.
Con 3. Mark Sigman M.D.
Lifestyle Changes

A variety of lifestyle interventions are often thrown at
male partners of couples trying to conceive. It is important
to keep in mind that although some interventions are
associated with semen parameter changes, this may do lit-
tle more than create false hopes and increased anxiety for
the patient unless live-birth rates are increased. For many
years, men have been told to avoid tight underwear
(briefs). The rationale is that testes are cooler than the
core body temperature, so when the testes temperature is
experimentally elevated, spermatogenesis decreases. Does
the type of underwear actually affect the chance of a
couple conceiving? A number of small observational
VOL. 113 NO. 6 / JUNE 2020
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Although high-heat exposure to the scrotum can impair
semen parameters, the recommendation that healthy men
optimize their fertility status by reducing heat exposure
(e.g., by avoiding saunas and hot baths) is unsupported (29).
However, the question remains as to whether infertile men

TABLE 1

Selection of prospective studies on micronutrients and sperm
quality.

Micronutrient Dose Effect

Folic acid 5,000 mg folic
acid þ 66 mg
zinc vs. placebo

Increase of
sperm count
74% (18)

Ascorbic acid 200 mg ascorbic acid
vs. 1,000 mg ascorbic
acid vs. placebo

Increase sperm
count, increase
sperm morphology,
increase
sperm motility (19)

Ascorbic acid 1,000 mg ascorbic acid
vs. 1,000 mg vitamin
E vs. placebo

Reduction of
DNA-fragmented
spermatozoa (20)

Vitamin D 83 mg vitamin D vs.
placebo in obese
individuals

Increase of
testosterone
levels (21)

Vitamin E 300 mg vitamin E vs.
placebo

Pregnancy
rate 21%
vs. 0 (22)a

Selenium 100 mg selenium
vs. 100 mg
selenium þ 1,000 mg
vitamin A þ 10 mg
ascorbic
acid þ 15 mg
vitamin E

Increase sperm
motility (23)

Zinc 400 mg zinc vs. 400 mg
zinc þ 20 mg
vitamin E
vs. 400 mg
zinc þ 20 mg
vitamin E þ 10 mg
ascorbic acid
vs. placebo

Reduction of
asthenozoospermia
with zinc (24)

Ubichinon
Compositum

300 mg Ubichinon
Compositum vs.
placebo

Increase sperm
count

Increase sperm
morphology

Increase sperm
motility (25)

L-Carnitine 2,000 mg L-carnitine þ
1,000 mg L-acetyl-
carnitine vs. placebo

Pregnancy rate
21.8% vs.
1.7% (26)a

N-Acetylcysteine 200 mg selenium
vs. 600 mg
N-acetyl-cysteine
vs. 200 mg selenium
þ 600 mg N-acetyl-
cysteine

Increase
sperm count

Increase sperm
morphology

Increase sperm
motility (27)

Lycopene 14 mg LactoLycopene
vs. placebo

Increase of sperm
morphology

Increase of sperm
motility (28)

a Study measuring an effect on pregnancy rate as an end point.

Buhling. Fertile Battle. Fertil Steril 2020.
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studies have addressed this; some reported lower semen
parameters in men who wore briefs compared with those
who wore boxers (30, 97–99). The clear knowledge gap
has been evidence of a change in fecundity, which was
recently answered by a study of 501 couples from the
Longitudinal Investigation of Fertility and the
Environment (LIFE) Study who were attempting to
conceive (32). The type of underwear worn was
correlated with fecundity, and the bottom line was that
there was no effect on semen parameters, time to
pregnancy, conception delay, or infertility. In fact, some
of the semen parameter changes in men wearing briefs
were suggestive of better sperm function rather than
worse. The data clearly showed we should let men wear
whatever underwear they choose.

With the widespread use of personal technology, our sus-
picious eyes have turned toward cell phones and laptop com-
puters. Both emit electromagnetic radiation (EMR), but
laptops may also raise the testes temperature when supported
on the user’s lap. Cell phone frequencies are 0.9–2.45 GHz,
which is considered nonionizing radiation—it does not
directly result in effects on DNA, unlike ionizing radiation.
What is the biologic basis for concerns about cell phones?
We really do not have a clear biologic mechanism beyond hy-
potheses, such as it may increase oxidative stress leading to a
cascade of adverse effects. More importantly, there are no
data linking cell phone use to lower fecundity. What cell
phone use does to rodents exposed for 18 hours a day is inter-
esting but inadequate to extrapolate to lower chances of hu-
man conception with normal cell phone use (100). Some users
do keep cell phones in trouser pockets, but that is not equiv-
alent to storing them against the scrotum. In addition, the in-
crease in temperature from cell phone radiation is inadequate
to significantly raise the temperature of the testes (101).
Although observational studies have correlated the amount
of cell phone use to semen parameters, those studies did not
account for multiple other confounders such as obesity—
which is related to scrotal temperature (102). We may suggest
that men not store or use their cell phones directly against
their scrotums, but that does not reflect how men actually
store or use them. The data are clearly insufficient to recom-
mend changes to current usage patterns.

The data for laptop use extremely weak, and unfor-
tunately the studies have been few. Assessing in vitro
changes in sperm placed under a laptop computer is
not fecundity data. Although laptop use of computers
is common, most men place them on their thighs, not
over their genitals. We clearly need more data to be
able to make intelligent recommendations for changes
in usage patterns.

Heat exposure from saunas and hot tubs also has been
cited as a potential cause of infertility. A widely cited
study reported that discontinuation of hot tub use resulted
in an improvement in total motile count, which was not
statistically significant with a sample size of 11 patients
1125
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could improve their fertility by avoiding excessive heat. Men
also often wonder if wearing boxer-type underwear is bene-
ficial. Although studies have shown that better sperm quan-
tity among men attending a fertility clinic is usually
correlated with wearing boxer-style underwear (30, 31),
improvement in time-to-pregnancy remains to be established
(32).

The adverse effects of using mobile cell phones, laptop
computers, and Wi-Fi on sperm parameters have mainly
been studied (33–39) in animals, in vitro, or among small
numbers of men with very short-term observational data
that did not measure reproductive outcomes. We are in need
of good evidence to demonstrate long-term negative affects
of electromagnetic waves and to support the efficacy of
reducing their exposure for improving the relevant reproduc-
tive outcomes.

The deleterious effects of smoking on semen quality have
been clearly shown (40, 41), but moderate consumption of
caffeine and alcohol have little impact. The results in ART
outcomes are less consistent; some studies have shown lower
fertilization (42), pregnancy, and live-birth rates (43–45) with
alcohol and tobacco consumption, and have found a
beneficial effect of smoking cessation of the male partner
(4% reduction of treatment failure/year of cessation) (46).
Infertile men should reduce alcohol and stop tobacco
consumption for better odds of natural conception. If ART
is needed, reducing usage of these products may help, but
there is no need to ‘‘overdelay’’ ART.

Obesity can lead to erectile dysfunction, increased scrotal
temperatures, and reduced semen parameters and function.
Adverse reproductive outcomes—including impaired blasto-
cyst development, reduced pregnancy outcomes, or increased
miscarriage with ART (47–54)—have been linked to paternal
obesity. Though controversies exist, weight normalization
in obese men through lifestyle modification (55, 56) and
bariatric surgery (57–59) can improve semen parameters
including sperm DNA integrity (60).

With regards to diet, high intake of trans fatty acids
(found in industrially processed food) and saturated fats
(mainly from meat, poultry, dairy products, and palm/coco-
nut oil) has been consistently related to poor semen quality
(61–64). By contrast, men attending a fertility clinic showed
better sperm morphology with a higher intake of omega-3
polyunsaturated fatty acids (U-3 PUFAs) (62). Oily fish (e.g.,
salmon, herring, mackerel, sardines, and anchovies) are sour-
ces of U-3 PUFAs. Indeed, among men in subfertile couples,
higher fish intake has been linked to better sperm parameters
(65). In a randomized trial, infertile men with idiopathic OAT
takingU-3 PUFAs supplementation (1.84 g/day for 32 weeks)
showed statistically significant improvement in semen pa-
rameters (66). Even plant-based sources of U-3 PUFAs such
as walnuts (75 g/day, about 3/4 of a cup) have been shown
in a randomized trial to improve sperm parameters in young
healthy men consuming a typical Western-style diet (67). A
prospective cohort study of over 500 couples planning preg-
1126
(103). Dry heat exposure through Finnish sauna use was
found to lower sperm count and motility (P< .001)
although the semen parameters remained in the fertile
reference range (104). It is important to note that sauna
temperatures are typically 176–194�F, while jacuzzi and
hot tubs are significantly cooler at 100–104�F, which sug-
gests that general avoidance of all heat may not be appro-
priate. Most importantly there are no fecundity data to
indicate that this type of exposure actually leads to infer-
tility, which makes general recommendations for all heat
exposure problematic at best.
VOL. 113 NO. 6 / JUNE 2020
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nancy showed that consumption of more than eight seafood
servings per cycle improved fecundity (68).

Clinicians can offer evidence-based, sensible counseling
on lifestyle modification for infertile men. This advice—which
is generally in line with recommendations beneficial to car-
diovascular, metabolic, and sexual health—is backed by evi-
dence on improving semen parameters and, to a lesser
extent, the more relevant outcomes of pregnancy or live-
birth rates. Optimizing weight, moderately increasing the
consumption of fish and reducing the consumption of meat
(especially processed meat products), stopping smoking, and
reducing of alcohol consumption are all sound recommenda-
tions. However, the male partner should not defer a fertility
evaluation or delay implementation of various treatment op-
tions, including medical and surgical interventions and ART.
Realistically, these men often need more than just turning off
their mobile phones or getting a new style of undies.
VOL. 113 NO. 6 / JUNE 2020 1127
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