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Clinical evaluation of the infertile male: new options, new

challenges
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M ale reproductive dysfunction is the sole or contributory cause

of infertility in half of couples making the systematic clinical
and laboratory evaluation of the male, and the application of cost-
effective management strategies tailored to the individual patient’s
need, vital parts of fertility practice."> Male infertility has a wide range
of etiologies and effective approaches to initiate, restore or preserve
natural fertility are available in some settings. But the most striking
development in the past 20 years has been in the area of assisted
reproductive technologies (ART), especially intracytoplasmic sperm
injection (ICSI); the latter provides an extraordinarily effective bypass
of the natural processes involved such that a single viable sperm,
obtained from any part of the reproductive tract, will often success-
fully fertilize an oocyte and has allowed many previously sterile men to
father healthy children. However, our understanding of the genetic
and environmental factors causing male factor infertility has lagged
behind these technological advances and still for a significant minor-
ity, no options exist other than adoption, donor sperm or abandon-
ment of their aspirations for a family.

It is important that these powerful ART approaches are not allowed
to ‘corrupt’ good clinical practice by inducing: (i) a state of ‘diagnostic
nihilism” wherein effective, cheaper and less invasive alternative
approaches are overlooked; and (ii) a mindset that male reproductive
health can be defined by the availability of motile spermatozoa,
thereby relieving the clinician of his/her obligation to evaluate and
care for infertile men. For example, natural fertility may be restorable
and even when specific treatment is not possible, providing the man
with a reason for his infertility will assist him in coming to terms with
his disability. Furthermore, some health issues are more prevalent in
infertile men and must be actively sought (e.g., androgen or gonado-
tropin deficiency, testicular cancer) and the opportunity taken to
assess and improve general and reproductive health. Finally, genetic
causes for male infertility must be considered as they may have pro-
found implications for the success of ART and for the health of
offspring; in this regard, a close relationship with clinical geneticists
is now an essential part of modern ART practice.

All these biomedical considerations must be seen within the
patients’ psychological and cultural context and the applicable
health-care environment. Rigid prescriptive approaches cannot often
be made (there may be more than one ‘correct answer’), but evidence-
based guidelines assist the clinician in making his/her recommenda-
tions. A team approach to male infertility, as with broader fertile
practice, involves the coordinated efforts of clinicians (andrology,
urology, gynecology, endocrinology and primary care), scientific,
laboratory, nursing and counseling staff.

In broadly considering the clinical aspects of male infertility, we seek
to emphasize a practical approach to evaluation and management, and
also to provide the essential background on the pathophysiology of
male infertility and emerging research that will translate into practice.
At the laboratory interface, semen testing remains the cornerstone of
evaluation and the World Health Organization guidelines have been
recently revised’ and been the subject of recent extensive Reviews
in a Special Edition 2010 of Asian Journal of Anrology (http://www.
asiaandro.com/Curren'[_Issue_vl2_1.asp);4’5 implementation of these
procedures in different regions is particularly challenging.® Asso-
ciations between sperm morphology and motility, egg interaction and
reproductive outcome are evident but in the clinic, in vitro sperm
function testing has not become widespread.® The elaborate structure
of sperm is best appreciated at the ultrastructural level; a wide variety of
structural defects impact on motility, fertilization and embryonic deve-
lopmental failure and their proper evaluation informs clinical decision
making.” Furthermore, disorders such as primary cilial dyskinesia, can
present with a respiratory phenoptype (e.g., Kartageners syndrome),
underscoring the need for full clinical evaluation.

Sperm DNA is susceptible to damage, especially from reactive oxygen
species; levels of sperm DNA damage levels rise as conventional sperm
parameters decline, but are also evident in some men with normal
parameters. Consistently high levels of sperm DNA damage is assoc-
iated with poorer embryonic development, higher pregnancy loss and
potentially adverse health effects in offspring.® This area is complicated
by the diversity of sperm DNA assessment methods, and controversy
exists as to whether sperm DNA measures effectively inform or modify
routine clinical pralctice,g’10 or are better directed to the evaluation of
couples experiencing repetitive reproductive failure.

Primary spermatogenic failure is a collective term for a heteroge-
nous group of disorders featuring abnormal sperm number, motility,
structure and/or and function. It represents by far the largest cohort of
infertile men, indeed affecting ~5% of the general population. While
damage from cancer treatments, vascular insult or trauma is readily
understood, it is frustrating to both clinicians and patients that most
cases are unexplained (idiopathic). Increasingly genetic factors are
recognized and their identification is essential in informing couples
about the prospect for normal pregnancy, transmission of infertility
and/or non-gonadal disease in offspring.'! Karyotypic anomalies
(numerical, autosomal translocations/inversions) are the commonest
recognized cause and result in sterility or degrees of subfertility.'* The
prevalence of abnormalities is high; ~7% of men with spermatogenic
failure and ~14% of those with azoospermia, most of the latter having
Klinefelter’s syndrome. An increased prevalence of aneuploidy in the
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ejaculated or testicular sperm of severely infertile men with a normal
peripheral blood karyotype is also reported and may account for
higher rate of de novo abnormalities in ICSI offspring.'> As most
men with abnormal karyotypes are otherwise apparently healthy, rou-
tine karyotyping for severely infertile men before ICSI is justified.
Clinicians must be informed about the implications of a diagnosis
to ART outcome and to the health of offspring in order to properly
counsel couples.'?

Specific genetic defects, such as Y-chromosome microdeletions and
CFTR gene mutations, need special consideration.'* Yq chromosomal
deletions are found in ~5% of men with severe ‘idiopathic’ infertility,
and testing is now routine prior to ART in men with sperm densities
<5 million ml™". Extensive Yq deletions carry a poor prognosis for
sperm recovery by testicular sperm extraction. Vertical transmission
via ICSI is inevitable and will be associated with spermatogenic defects
in these boys. Great care must be taken in performing this PCR-based
testing so as to avoid false detection; external quality assurance is
essential."> According to four meta-analyses, a partial AZFc deletion
named the gr/gr deletion appears to be a significant risk factor for
infertility, but the clinical significance of this variant has been ques-
tioned in some populations.'®

Despite extensive research into the genetics of male infertility, relatively
few genetic tests are available in the clinic, especially when considering the
predicted number of genetic defects. However, the availability of novel
whole genome approaches encourages future studies, and will likely con-
tribute to the identification of novel, recurrent genetic factors.

Hypogonadotropic hypogonadism is an uncommon but important
cause of infertility that must be determined by clinical laboratory
evaluation and imaging. The field of the genetic regulation of puberty
has progressed dramatically with the identification of the integrated
network of genes and proteins that orchestrate normal puberty,
thereby providing new insights into the pathophysiology of delayed/
absent puberty and infertility.'” The screening for candidate gene
mutations is feasible in most of the routine genetic laboratories and
mutation(s) can be identified in about 40% of congenital forms. Since
these patients are largely responsive to medical therapy, the genetic
screening has not only a diagnostic value, but also relevance for an
appropriate genetic counseling.

Thorough evaluation may reveal medical treatment options to
restore fertility and avoid the need for expensive ART options.'®
Natural fertility may be restored through withdrawal of spermatogenic
toxins, cessation of anabolic steroid usage, surgery in suitable
obstructive cases or management of erectile or ejaculatory dysfunc-
tion. In hypogonadotropic hypogonadism due to hypothalamo-
pituitary disease, treatment with human chorionic gonadotropin, as
a luteinizing hormone substitute, restores intratesticular testosterone
levels and spermatogenesis in many postpubertal onset cases, but
optimal sperm output often requires the addition of follicle-stimulat-
ing hormone, and the latter combination is always needed in prepu-
bertal onset cases. If poor sperm output remains so poor as to preclude
natural fertility, in vitro fertilization options are readily employed.
Background natural fertility rates in subfertile men requires evidence
be obtained from placebo-controlled randomized clinical trials for any
proposed intervention, and that the clinician must look to see the data
(or lack thereof) behind popularized and commercially promoted
empirical treatments, such as empirical vitamin, antibiotic and anti-
oxidant treatments.

Many neurological disorders affect the central processes and peri-
pheral nerve function required for normal sexual function and fertility."®
In some cases, erectile dysfunction is a coexistent concern and in some
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may is the explanation for infertility. In other settings, libido and erectile
function may be normal, but the coordination of the ejaculatory process
fails. These diverse disorders require systematic evaluation and consid-
eration of the least invasive approaches to treatment.

A trend to older parenthood amongst men and women is clear;
while the impact of female age on reproductive fitness is well recog-
nized, the adverse effects of male aging on gamete health, reproductive
success and the health of offspring are not.”” Similarly, the adverse
effects on reproductive hormones, sexual function and fertility of
prevalent diseases, such as metabolic syndrome, diabetes and other
lifestyle related health issues, also go widely unrecognized.”’ The
association of male infertility with complex systemic disorders, such
as obesity, represents an opportunity to improve health conditions
that, if left untreated, carry significant morbidity and the need for
expensive medical interventions. A holistic health approach to the
infertile male may produce both reproductive and long-term health
benefit.

The ‘azoospermic man’ is a classic presentation and the differentiation
of spermatogenic failure (non-obstructive) from obstructive azoosper-
mia has major implications for management. A systematic approach
based on a clinical algorithm ensures timely and cost-effective diagnosis
and treatment.”” The distinction is usually evident from clinical para-
meters (history, testis size, semen volume/pH) and serum follicle-
stimulating hormone levels, but testis biopsy is needed in some cases.
Testicular biopsy™ reveals the type and severity of spermatogenic failure
and has prognostic significance for surgical sperm recovery for ICSL It
also allows detection of incidental testis cancer, which is more common
in infertile men, especially those with a history of cryptorchidism.
Imprecise terminology make interpretation of the literature difficult;
clinically relevant and systematic reporting should be used, while the
flawed was yet still widely used Johnsen score should be abandoned.”>**

Surgical approaches to correcting genital tract obstruction and
congenital anomalies highlights the important role for surgery as a
cost-effective approach to restoring fertility and patient repro-
ductive autonomy.? Clinical recommendations for evaluation
and management place of varicocele ligation continues to provoke
debate; new data are emerging about the impact of varicocele on
spermatogenesis and sperm DNA, and the impact of intervention
on fertility.

ART approaches now provide paternity to many infertile and prev-
iously sterile men. With improved clinical and embryological approaches,
success rates have improved and adverse outcomes, such as multiple
births, are declining. Many discussions now occur about the cost effec-
tiveness of ART versus and medical/surgical alternatives, and these must
take into account local services, expertise, health system costing, and
patient demographic factors and expectations. The overarching concept
is that the least invasive and most cost-effective approach should
be tailored to the individual patient.® In obstructive azoospermia, the
decision to attempt surgical correction, as opposed to sperm retrieval and
ICS], is affected by the underlying anatomy, surgical access and skill, and
the presence of female cofactors. Surgical sperm recovery approaches to
obstructive or non-obstructive azoospermia are now major activities
in ART programs. Remarkably, even in severe spermatogenic failure,
including Klinefelter’s syndrome, testicular sperm can be isolated in
30%—60% of men via needle aspiration or random open biopsy, but
higher recovery rates are reported using microdissection testicular sperm
extraction.” Thorough and realistic discussion is required regarding the
prospects for live birth, androgen deficiency as a result of testicular
damage, potential health issues in offspring and the donor sperm
alternative.



Considerable attention has rightfully been given to the health off-
spring conceived through ART. In male factor infertility, the added
concern stems from that use of suboptimal gametes for conception that
may carry the risk of vertical transmission of genetic defects while levels
of sperm DNA damage are linked to miscarriage and birth defects. To
identify differences and properly inform prospective patients, outcome
data for male factor etiologies should be monitored and compared
with that of other ART populations. Overall, the data seem fairly
reassuring, but further data collection and research is needed.”®
Finally, it must be remembered that male infertility can profoundly
affect the individual and couple health and happiness; it is incumbent
on medical staff to anticipate, prevent or ameliorate such distress.>

The field of male infertility has seen much progress, but in many
cases, the pathophysiology remains obscure, and we are unable to
provide a precise diagnosis or therapy to restore natural fertility and
thus must resort to ART. A great deal more remains to be done to
identify the likely genetic and environmental factors responsible. New
diagnostic and therapeutic approaches must be properly evaluated
through well-designed clinical studies; this is most important in repro-
ductive medicine where empirical and anecdotal reports seem to take
hold readily.
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