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ABSTRACT
Even though infertility is not lethal, it has been described as a radical life changing problem that carries with it significant
psychological trauma. Male factor infertility is responsible for about 40–50% of all infertility cases. Despite its high prevalence
in Nigeria, not much effort has been made at tackling the problem. The impact of male factor infertility is likely to increase if
adequate measures are not taken. This paper reviews the main factors that are responsible for the problem and also highlights
the need to focus on prevention and management; how those affected could be assisted by government, agencies and the
private sector. Internet search of studies on male infertility was done, and those relevant for this study were reviewed. The major
causes of infertility in Nigeria are sexually transmitted infections and hormonal abnormalities. Effort should be made in arriving
at a proper diagnosis, and adequate treatment given where causes are treatable. Otherwise the patients should be adequately
counseled. In irreversible cases, assisted reproductive techniques may be suggested. This procedure as at now is beyond the
reach of the average Nigerian citizen. Centers, where such facilities are available, may be subsidized by the government to
reduce the cost.
KEY WORDS: Adoption, assisted reproductive techniques, bacterial infection, erectile dysfunction, hormonal abnormalities,
male infertility

INTRODUCTION

Methods of literature search

Infertility refers to the inability of couples to achieve
conception despite regular unprotected sexual intercourse
for 1‑year. It also includes the inability to carry a pregnancy to
the delivery of a live baby.[1] Infertility in the male, therefore,
refers to the inability of a man to impregnate a woman after
12 months of regular and unprotected sexual intercourse.
That is if the woman has no gynecological problems.[2] The
World Health Organization in 1991 estimated that, 8–12%
of couples worldwide experienced some forms of infertility
during their reproductive lives, thus affecting 50–80 million
couples with 20–35 million in Africa.[3] It was therefore
extrapolated that 3–4 million Nigerian couples were
affected.[4,5] This review highlights the burden and the major
causes of infertility in Nigeria and also focuses on the need
for preventive measures and helping those with irreversible
cases with assisted reproductive techniques.
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Pubmed and google scholar were used to search for
literatures on male infertlity,burden and major causes. A total
of 2,170,510 articles were initially obtained. The required
articles were retrieved between November 2013 and February
2014, and 94 articles were included in the review.

BURDEN OF INFERTILITY IN NIGERIA
Even though infertility is not life threatening, it has been
described as a radical life changing problem because it
carries with it significant psychological trauma.[6] The
prevalence of infertility in Sub‑Sahara Africa ranges
from 20% to 40%. Although the Africa socio‑cultural
setting has before now focused on the female, fertility
problems are shared by both male and female sexes.
Male factor is responsible for 40–50% of all infertility in
Nigeria although it varies from one region to another, and
the causes also vary from place to place. A study in the
mid‑western Nigeria in 2002 showed that about 50% of
the 780 couples evaluated were observed to have varied
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causes of infertility.[7] In the southwest, male factor was
reported to be responsible for 42.4% infertility cases,[8]
while in Maiduguri, North‑Eastern Nigeria, infertility is the
reason for about 40% of all gynecological consultations.[9]
In Kano, 40.8% prevalence was reported,[10] 46% in Ile‑Ife[11]
and 55–93% was observed in Enugu,[12] Eastern Nigeria for
male factor infertility.
Despite the high prevalence of infertility in Africa and Nigeria,
in particular, no significant efforts have been made in tackling
the problem. The impact of male factor infertility is likely to
increase if adequate measures are not taken. In the past, it was
even assumed that infertility in Africa did not warrant specific
intervention since many African countries have high fertility
rate. There were reports that infertility was on the decline in
Nigeria.[13] Data from World Fertility Survey and Demographic
and Health Survey showed that levels of infertility appeared
to be either declining in Cameroon, Nigeria, and Sudan or
remaining stable in Ghana, Kenya and Senegal. The report
concluded that infertility has indeed declined among all age
groups younger than 40 years by 7.3–6.0 in Cameroon and
from 5.6 to 4.2 in Nigeria.[13] The need for conceptual rethink
of infertility in Africa was advocated at the international
conference on population and Development in Egypt. Evidence
of adverse consequences of infertility on reproductive health
is increasingly emerging.[14,15] Most of the intervention by
government and agencies are directed at communicable
diseases, and tangible effort is not being made to address
the root causes of male factor infertility. The government
and developmental partners are mainly concerned with
population control and growth.[16] There is urgent need to
focus on preventing infertility and assisting individuals and
couples who are already affected by infertility. Management
of infertility is not within the scope of many public health
policies in Sub‑Saharan Africa.[17] It appears that managers
and formulators of public health policy have neglected
the problem of infertility for other health issues that are
considered to be more urgent and important,[15] this fact was
supported by studies that observed that researchers have
concentrated on fertility behavior rather than on infertility.[18]
Akinloye and Truter[15] suggested recently that since infertility
management is morally and logically a low priority for public
funding in Nigeria on macro‑ethical groups, it should be left
to the private sector. They also advocated a national policy
that will empower and create a more conducive operating
environment for private sector to be involved which may be
beneficial to all parties. Public health care delivery should
focus on prevention of infertility as one strategy to reduce
the number of couples suffering from infertility.
Other reasons attributed to the neglect of male infertility
was the dearth of tracking systems in the 20th century
to assess the simplest measures of male reproductive
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health.[19] Most of the time, emphasis was placed on female
reproduction rather the male. It was assumed that the role
men play in human reproduction was elementary hence
the sexual organ was likened to a ‘mechanical instrument’
which is either working or not working. While women were
considered as primary in reproduction, hence problems of
fertility were typically assumed to be female in origin.[19]
Whereas the field of gynecology has been growing, there
was little or no growth recorded in the field of andrology. It
is only recently that andrology was established as a medical
specialty devoted to the study of male fertility.[19]

MAJOR CAUSES OF INFERTILITY
The etiology of male infertility is multifactorial. This could be
genetic, physical abnormalities, injuries, drugs, infections of
the genital tract, radiation, toxins or unexplained. The major
causes of male factor infertility in Nigeria are infection and
hormonal abnormalities.[10,20,21] Other studies have focused
on the contributions of environmental factors, such as diet
and toxic elements, cultural behaviors, and genetic factors.

Impact of sexually transmitted diseases
Sexually transmitted infections (STIs) are common
problems that are associated with male factor infertility.
A study conducted to identify potential risk factors for
male infertility in southern Nigeria indicated that there
were associations between male infertility and previous
exposures to sexually transmitted diseases, unorthodox
medication (native medication) and moderate to heavy
alcohol consumption.[7] Men who reported having repeated
episodes of penile discharge, painful micturition, genital
ulcers and testicular pain were more likely to be infertile.
Another study of a group of 500 males investigated for
infertility in Kano, Northern Nigeria, reported 40.8%
prevalence of male factor infertility.[22] The organisms isolated
were Staphylococcus aureus, Escherichia coli, Candida species,
the mixed growth of S. aureus and E. coli and Streptococcus
species.[23] Seminal fluid infection contributed in no small
measure to reduced sperm density, asthenospermia,
and teratospermia. S. aureus that contributed the most
to seminal fluid infection has always been dismissed by
most practitioners as mere contamination, hence of no
significance. It was concluded in that report that in the
management of male factor infertility, this micro‑organism
should be treated and no longer ignored.[23] The study also
observed that the rate (percent) of infection increased
from normospermic 14.8%, oligospermic 35.2%, severe
oligospermic 44.1%, to azoospermic 74.7%. These infections
of seminal fluid often lead to a decrease in the number of
spermatozoa and the suppression of their fertility capacity.
Microbial infection of the seminal fluid was observed to be
the major cause of male infertility. Stephen et al.[24] earlier

Journal of Basic and Clinical Reproductive Sciences · July - December 2015 · Vol 4 · Issue 2

Uadia and Emokpae: Male infertility in Nigeria

observed that the viability and structural integrity of the
semen lie on its characteristic feature of mobility. The
negative influence of pathogenic micro‑organisms on sperm
cells’ reproductive potential has been observed.[25] Evidence
that Chlamydia trachomatis, Ureaplasma urealyticum affect
fertility and that Mycoplasma hominis cause tail abnormalities
of spermatozoa abound. The five factors that contribute
to overall sperm quality such as sperm motility, speed,
density, morphology (shape and size) and liquefaction are
all affected by STIs.[10,26] In a study in Sweden, involving 244
couples treated for infertility, it was observed that a fifth of
the men tested positive for antibodies to Chlamydia. It was
observed that a high number of the patients with antibodies
had an ongoing infection.[27]

Impact of environmental toxins, pesticides, and
lifestyle
Human reproductive health may be affected by a
number of environmental and occupational exposures to
biological (viruses), physical (radiation) and toxic (chemical)
sources.[28] Even though the human body defense mechanisms
can protect itself from theses harmful sources, these threats
are capable of impacting negatively on one’s health through
ocular or dermal contact, inhalation, ingestion and vertical
or horizontal transfer.[29]
Air pollution
This refers to the release of pollutants such as carbon
monoxide, sulfur dioxide, nitrogen dioxide etc., into the
atmosphere from various sources such as vehicular exhaust,
industrial emission, burning of coal and woods.[30] Studies
have reported that men who are exposed to higher levels
of air pollutants were likely to experience abnormal sperm
parameters and increased chance of DNA fragmentation.[31]
Toxic metals
Toxic (heavy) metals such as lead, mercury, cadmium,
arsenic and aluminum have been reported to impact
negatively on male fertility. Lead that is present in batteries,
metal products, pipes, paints and ceramics can interrupt
the hypothalamic‑pituitary axis and hence alters hormone
levels[29] and spermatogenesis. Mercury is commonly found
in thermometers, batteries, and industrial emissions. It
is concentration increases in the food chain leading to
bioaccumulation that can negatively affect reproductive
health.[29] Mercury can alter spermatogenesis and disrupts
fetal development.[32] We earlier reported increased
cadmium levels in seminal plasma and association with
sperm parameters.[33]
Pesticides
Pesticides and other chemicals used in both farming and
industries have damaging effects on the reproductive health.
They mimic natural hormones, disrupt normal hormone

function and regulate the function of the endocrine
system.[28] Subjects who are occupationally exposed to
these chemicals may have the difficulty of reproduction
while on the job. Toxic metals and pesticides have negative
side effects on those who work with and around them. High
levels of common pesticides have been reported in the urine
of men who work in agricultural regions and greenhouses,
and more than 6% decrease in sperm parameters were also
observed in the subjects.[34]
Organochlorine insecticides such as hisdane have estrogenic
activity, and exposure could cause gynaecomastia.[35] Much
of the studies followed the observation that the pesticide
dibromochlopropane caused an epidemic of infertility in
workers involved in its manufacture, 13% of the exposed group
was azoospermic, and another 30% were oligospermic. For
the substances that have been investigated in humans, the
mechanism in most cases involved a direct testicular toxin
rather than suppression of the hypothalamic‑pituitary axis.
In those studies, serum follicle stimulating hormone (FSH)
levels were normal unless azoospermia results at which time
FSH can then be elevated.[35] Some animal studies suggested
that toxins’s effect on testicular function was mediated by
hypothalamic dysfunction. Toxins may act at many stages
of sperm development causing abnormal sperm count,
motility, and morphology.
Life style
The role that life style plays in the development of infertility
has generated a considerable amount of interest. These are
the modifiable habits and ways of life that can influence
human health and fertility. Many life style factors such as
age at which one starts a family, nutrition, body weight, and
substance abuse can impact adversely on fertility.[28]
Age
The age at which a person starts a family may affect
fertility in both males and females because fertility peaks
and decreases with increasing age. In males, the levels of
testosterone decrease as men age and semen parameters
deteriorate progressively as from 35 years.[36‑38] After
40 years of age, men have significantly more DNA damage in
the semen as well as poor sperm indices.[39] It was reported
that when men are above 45 years their partners stand
some risk of delay in time to achieve pregnancy.[40]
Nutrition
Consumption of a diet rich in carbohydrates, fiber, folate,
and lycopene as well as fruits and vegetables correlate with
improved semen quality.[41] Food rich in antioxidants are
potentially beneficial for fertility while the consumption
of diets high in proteins and fats were reported to impact
negatively on fertility.[26] Antioxidants play important roles
in the body by scavenging reactive oxygen species (ROS)
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which are produced as by‑products of cellular respiration.
The endogenous antioxidants present in the body help
to eliminate or prevent their harmful effect, but over
production of these ROS in the absence of adequate
amount of antioxidants results in oxidative stress which
may negatively impact on sperm function (motility,
decreasing membrane integrity and DNA damage).[42]
Cocuzza et al.[43] observed that consumption of the high
amount of antioxidants increased semen quality compared
to low amount.[43]
Body weight
Body weight may impact on reproductive health and is often
associated with eating habits and the amount of activity.
Body mass index (BMI) is used to describe one’s body weight
and is calculated by dividing weight (kg) by height (m2). BMI
less than 18.5 or above 25 is regarded as underweight or
overweight while above 30 is considered as obese.[44] It was
reported that an increase in BMI in the male by ≥ 3 units
might correlate with infertility.[45] Magnusdottir et al.[46]
observed that semen quality of obese male subjects was
3 times lower than men of normal BMI while other studies
associated increase BMI with decrease sperm indices and
increased sperm damage.[47‑49] Underweight also affect
fertility in the male. Men who are under weight have been
reported to have lower sperm concentrations compared to
those with normal BMI.[49] Therefore, body exercise of at
least 3 times a week for about 1 h was necessary to keep the
body healthy. It was reported that men who engage in such
exercises scored higher in most sperm indices compared
to those who participate in more frequent and rigorous
exercise.[50]
Cigarette smoking and alcohol
Not many studies have been done to implicate cigarette
smoking in infertility. It was however reported that subjects
who smoke before or during an attempt to conceive risk
decreasing their fertility when compared to non‑smokers.[51]
Men who smoke tend to have decrease sperm parameters
since smoking could reduce the mitochondrial activity
in spermatozoa and decreased fertilizing capacity.[52]
Other authors observed that about 6% of moderate and
heavy smokers who were evaluated had decreased sperm
indices.[53] There is controversy regarding the effect of alcohol
on fertility; whereas some studies have demonstrated an
association between alcohol and infertility, it is not clear
what amount of alcohol intake relates to an increased risk
of infertility.[28] Alcohol consumption has been associated
with many negative effects in men including decreased
libido, testicular atrophy and decreased sperm count.[54,55]
Illicit drugs
The use of illicit drugs such as marijuana and cocaine
appear to have negative effects on fertility even though
48

not much study has been reported. The dearth of studies
on the effects of illicit drugs on human fertility has been
attributed to ethical considerations, under‑reporting
and bias because of the characteristics of the population
being studied.[56] Marijuana is a commonly used drug, and
it acts both centrally and peripherally to cause abnormal
reproductive function.[28] Cannabinoids, a major component
of marijuana can bind to receptors located on reproductive
tissues such as the uterus and ductus deferens. In men, it
has been reported to reduce testosterone release from the
Leydig cells, regulate apoptosis of Sertoli cells, decrease
sperm capacitation and decrease acrosome reaction.[57]
Cocaine also acts on both peripheral and central nervous
system that causes vasoconstriction and anesthetic effects.
It can prevent the uptake of neurotransmitters and affects
behavior as well as mood.[58] Long‑term use may lead to
decrease sexual stimulation, difficulty in achieving and
maintenance erection and to ejaculate.[59] Cocaine has
also been reported to affect fertility because of its ability
to increase serum prolactin and decrease testosterone
levels.[60,61] It was however observed that the of cocaine
depends on dosage, duration of usage and interactions with
other drugs.[62]

Changes in male reproductive system
Hormonal abnormalities
Endocrinologic disorders and infertility are common all
over the world. Because several authors have suggested
that infertility in Africa is due to the high prevalence of
sexually transmitted diseases, we decided to evaluate the
contributions of endocrine abnormalities to infertility in
the male in Kano, Nigeria. Hormonal abnormalities were
detected in 22% oligospermic, 40.7% in severe oligospermic
and 42.7% in azoospermic male subjects.[21]
The causes of male infertility may be pretesticular, testicular
and post testicular.[63] The pretesticular and the testicular
causes are mainly endocrine disorders originating from
the hypothalamic‑pituitary‑gonadal axis that have adverse
effects on spermatogenesis. Male fertility is critically
dependent upon the normal hormonal environment.
Therefore, appropriate evaluation and treatment of the
sub‑fertile men are critical in the delivery of suitable care to
the infertile couple.[21] The pattern of abnormalities observed
in oligospermia was hypergonadotropic‑hypogonadism
and
hypogonadotropic‑hypergonadism,
while
hypogonatropic‑hypogonadism and hyperprolactinaemia
were observed in severe oligospermic males. Also,
primary hypogonadism, secondary hypogonadism and
hyperprolactinaemia were observed in azoospermic males.
Evidence in man suggests that luteinizing hormone (LH)
and FSH through the action of testosterone are required
for the initiation and maintenance of spermatogenesis.
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Testosterone, in addition, is important in maintaining the
seminiferous epithelium. This action of testosterone is
mediated through androgen receptors within the Sertoli
cell.[64‑67] Male hypogonadism may indicate an impaired
synthesis of testosterone by the Leydig cells or insufficient
spermatogenesis due to seminiferous tubular dysfunction.
This is so because extensive biochemical communication
occurs in the Leydig cells and the tubules. When there is a
disturbance in the hormone releasing processes the whole
process leading to spermatogenesis is disrupted.
The Increase in serum FSH level in azoospermia may
reflect decreased testicular activity resulting in changes
in normal feedback mechanism between the testes and
the hypothalamic‑pituitary axis.[67] Hyperprolactinaemia
was observed in two patients with oligospermia and six
azoospermic males coupled with low semen volume.
The mechanism by which hyperprolactinaemia leads to
infertility in the male is not well understood, but it may
lead to reduced gonadotropin releasing hormone (GnRH)
secretion by slowing the frequency of GnRH pulses, thereby
reducing LH and FSH pulsatility. It may also alter the positive
feedback mechanism on the hypothalamus.[67‑69]
Hormonal profile of a group of azoospermic males was
evaluated and it was observed that 40% of all azoospermic
subjects had abnormal hormonal levels while 60% had normal
hormonal values and 45% of the subjects had testicular
pathology.[67] It was concluded that endocrinopathies are
common in azoospermia and their contribution to male
infertility is great. Other studies in Nigeria recognized that
azoospermia is a common finding among infertile males.
The condition was present in 6.5% of males attending a
general infertility clinic and 35% in those attending male
infertility clinics.[70‑71]
The major causes of azoospermia such as failure of
spermatogenesis and obstruction of the ductal system
especially the vas deferens have been studied. It was
observed that blockage of the vas deferens was not a major
cause of azoospermia in Nigeria.[72] This observation was
corroborated by findings that only one subject was fructose
positive of all azoospermia evaluated for seminal fructose.[10]
Seminal fluid fructose is usually done for all azoospermia to
ascertain the presence or absence of vas deferens. Fructose
produced in the seminal vesicles is androgen dependent
and serves as a source of energy for ejaculated sperm
cells. It is absent in subjects with congenital absence of vas
deferentia who have no seminal vesicles and those with
bilateral ejaculatory duct obstruction.
Evaluation of the infertile men requires a complete medical
history, physical examination, and laboratory investigations
in order to identify and treat correctable causes, otherwise,

the patients can be counseled and the partner spared of
invasive procedures and potential complications associated
with such procedures.[73]
Histological examination of testicular biopsies in
azoospermic condition showed that the condition was due to
primary testicular defects in half of the subjects investigated.
Among the abnormalities detected were spermatogenic
arrest, testicular atrophy, and hypospermatogenesis. The
chromosomal abnormality was observed in one subject as a
genetic factor contributory to male factor infertility.[67]
Impact of trace elements on spermatogenesis
In a study of impact of blood and seminal Zn to seminal
plasma, it was reported that the ratio of distribution of
Zn between blood and seminal plasma were 1:1, 1:3, 1:4
in oligospermic, normospermic and azoospermic subjects
respectively.
The mean Cu level was higher in serum than seminal fluids
in all groups. Also, the Zn level was significantly higher in
seminal plasma than serum. The reported differences in the
Zn serum‑seminal plasma ratio was due to a significantly
high serum Zn level in oligospermic subjects, and this is
an indication of toxicity that may have contributed to poor
semen quality in oligospermic subjects. The measurement
of Zn is a good index of assessing prostatic secretion and
function, and it may be considered useful as an adjunct
to other parameters in assessing male infertility.[74]
Several trace elements have been shown to be essential
for testicular development and spermatogenesis. Zinc is
secreted by the prostate into seminal plasma, but Cu in
seminal plasma originates from both prostate and other
structures of the reproductive tract, such as the epididymis
and seminal vesicles.[75‑76] Changes in trace element levels
in seminal plasma may be related to the fertility capacity
of spermatozoa.[74] Trace elements are important for
male reproduction as Zn is necessary for growth, sexual
maturation, and nucleic acid metabolism.[74]
Erectile dysfunction
Erectile dysfunction (ED) is a contributory factor to male
infertility. The prevalence of this condition in African
countries amongst patients attending primary care clinics
age‑standardized to the 2000 US population was 50.7% in
Nigeria,[77] 54.9% in Egypt[78] and 54% in Morocco.[79] In a
retrospective study of 115 subjects with ED, we observed
different patterns of hormonal abnormalities in 48.7% of
the subjects. These include primary hypogonadism (10.4%),
hypogonadotropin (26.1%) and isolated low FSH (12.2%).
No endocrine disorder was observed in 51.3% of the
subjects. It was concluded that endocrine disorders are
common in patients with ED and, therefore, essential
in the management of these patients.[80] The findings of
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reproductive hormone derangements in ED may further
complicate the reproductive potentials of the patients. The
risk factors for ED include age (the prevalence of ED is 5% in
men in their 40s, 10% for those in their 60s, 20% in men in
their 70% and 50% in those in their eighth and ninth decades),
diabetes mellitus, hypertension, hyperlipidaemia, excessive
caffeine consumption and smoking.[81] Studies have shown
that obesity is a risk factor ED.[82] It was observed that 96.5%
of males with metabolic syndrome presented with ED.
This condition may be a consequence of the conversion of
androgen to estradiol by the enzyme aromatase that is found
primarily in the adipose tissue.[83] As the amount of adipose
tissue increases, the aromatase enzyme also increases and
more androgen is converted to estradiol.[83]
Genetics, anti‑sperm antibodies, and aflatoxins
Studies conducted to characterize the genetic background of
infertility in Nigeria have shown that 39.5% of the normospermic
males have reduced CAG repeats, and 26% of the infertile
subjects have moderately increased CAG repeats.[84]
Circulating anti‑sperm auto‑antibodies and nonagglutinating
cytotoxic antibodies were detected in 44% and 2% respectively
in a group of infertile men in Calabar, Nigeria.[85] The study
concluded that the incidence of anti‑sperm auto‑antibodies
among infertile men is high in Nigeria and may be related
to the high prevalence of sexually transmitted diseases. In
a similar multi‑centres study of anti‑sperm antibody (ASA),
it was observed that out of the 202 infertile subjects,
57 (28.2%) were positive for ASA while 145 (71.8%) were
negative. Twenty‑five (22.7%) of the 110 male subjects were
ASA positive while 32 (34.8%) of the 92 female subjects were
ASA positive. The overall prevalence in males and females
was 22.7% and 34.8% respectively. Seminal fluid viscosity
was inversely (P < 0.05) co‑related with ASA as ASA was
present in most subjects with normal sperm viscosity.[86]
A high concentration of aflatoxin was reported in a
group of infertile Nigerian men compared to the fertile

controls. It was observed that the consumption of native
diets containing this contaminant might predispose to
male infertility in Nigeria.[87] Other important factors that
have been associated with male factor infertility include
infections such as tuberculosis and mumps that are capable
of damaging the male reproductive system directly or
indirectly.[88]
Reduced acrosin activity and calcium
We previously evaluated acrosin activity in spermatozoa of
infertile Nigerian men as an indication of fertilizing capacity.
It was observed that acrosin activity in infertile Nigerian
men was significantly lower than the fertile men. Acrosin
activity was also affected by morphological changes in the
spermatozoa.[89] Human spermatozoa require capacitation
to become competent for fertilization. Acrosin is a sperm
acrosomal protease that plays an important role in the
process and is involved in the acrosome reaction, that is,
the binding of spermatozoa to the zona pellucida and/or the
penetration of spermatozoa through the zona pellucida.[90]
The mechanism of capacitation and fertilization mediated
by acrosin activity was elucidated by Iannaccone.[91]
The acrosin reaction can only occur in the right calcium
environment.
Emokpae and Emokpae[92] earlier reported significant
changes in calcium concentration in azoospermia and
oligospermia when compared with normospermia. There
were also changes in seminal plasma calcium levels of
azoospermia when compared with oligospermia. The study
indicated that calcium levels in the seminal fluid increased
with increasing seminal cell density and decreased with
decreasing sperm cells from normospermia, oligospermia
to azoospermia.

MANAGEMENT OF MALE INFERTILITY
Male infertility can be managed through counseling,
hormonal and drug therapy as well as surgical intervention.

Table 1: List of some studies done in the last 10 years on male infertility in Nigeria
Authors

Study design and topics

Year of publication

Emokpae and Adobor[33]
Adejumo et al.[86]
Onyeka et al.[26]
Akinloye and Truter[15]
Akinloye et al.[74]

Original article: Association of seminal plasma with semen quality
Original article: Study of Anti‑sperm antibodies among infertile subjects
Original article: Semen analysis of 263 men from infertility clinic
Review article: Review of management of infertility in Nigeria
Original article: Impact of blood and semen plasma zinc and copper concentration on
spermagram and hormonal changes
Original article: Androgen receptor gene CAG and GGN polymorphism
Original article: Contributions of Bacterial infection to male infertility
Original article: Common Bacterial isolates in infertile males
Review article: Management of infertility amongst Nigerian couples
Original article: Male infertility and endocrinopathies
Original article: Hormonal abnormalities in azoospermic men
Original article: Acrosin activity in spermatozoa of infertile males
Original article: Biochemical pattern of erectile dysfunction in Nigerians
Original article: Case control study of risk factors for male infertility
Original article: Semen quality and infection

2015
2014
2012
2011
2011

Akinloye et al.[84]
Emokpae et al.[23]
Ekhaise and Omoregie[16]
Ojobo[18]
Emokpae et al.[21]
Emokpae et al.[67]
Emokpae and Uadia[89]
Emokpae et al.[80]
Okonofua et al.[7]
Emokpae et al.[22]
50

2009
2009
2008
2007
2007
2006
2006
2006
2005
2005
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The prognosis depends on the duration of infertility,
primary or secondary infertility, results of the seminal
analysis, age and fertility status of the female partner.[93]
Depending on the life style of the subject, he could be
counseled against heavy smoking, alcohol abuse, use of
anabolic steroids, engaging in extreme sports, wearing
of thermal underwear and occupational exposure to
heat sources. The use of antioxidant supplements such
as Vitamins E, A and C, zinc, selenium and antibiotics
administration may help to improve semen quality.
In subjects with endocrine abnormalities, the use of
drugs and endocrine replacement therapies may be
helpful. Surgical treatment may be carried out to correct
pathological conditions that include varicocele and
epididymal obstruction. Anejaculation can be treated by
vibro‑stimulation or electro‑ejaculation techniques.[94]
However, with most infertility attributable to idiopathic
olispermia and other sperm abnormalities, interventions
have failed to resolve this condition. Improvements in
technologies have made assisted reproductive techniques
possible.[94] Techniques such as intra uterine insemination,
in vitro fertilization, sperm extraction techniques, and
micro assisted fertilization are now available. These
procedures are beyond the reach of the ordinary man on
the street, hence the urgent need for government and
other donor agencies to assist in the treatment of male
infertility.

CONCLUSION
Male factor infertility in Nigeria accounts for up to 50%
of all cases. The major causes are poorly treated STIs and
hormonal abnormalities. Effort should be made at arriving
at a proper diagnosis, and adequate treatment given where
causes are treatable otherwise the patients should be
adequately counseled. Given that health care facilities are
limited in Nigeria and that infertility is difficult and costly to
manage, and resources are limited, it is imperative to focus
more on prevention. Preventive measures should include
sex education, maintenance of public health and hygiene,
effective treatment of STIs, early treatment of abnormal
physical conditions and prevention of damage to testes from
trauma. Public health policy makers should make available
and increase the allocation of resources aimed at improving
male factor infertility. Agencies should be established
to focus on prevention and management of male factor
infertility. In cases where correction is not possible, assisted
reproductive techniques may be suggested. This procedure
as at now is beyond the reach of the average citizen. Centers
where such facilities are available should be subsidized by
the government to reduce the cost. In addition, adoption
should be encouraged to reduce the number of children in
the various orphanage homes [Table 1].

REFERENCES
1.

2.
3.

4.

5.
6.
7.

8.

9.

10.

11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.

22.
23.
24.

World Health Organization. WHO Laboratory Manual for Examination
and Processing of Human Semen and Sperm‑Cervical Mucus
Interaction. 3rd ed. New York: Cambridge University Press; 1992.
Emokpae MA. A review of laboratory investigation of male infertility.
Niger J Med 1999;8:104‑7.
WHO. Infertility: A tabulation of available data on prevalence of
primary and secondary infertility. Programme on material and child
health and family planning division of family health. Geneva: World
Health Organization; 1991.
Thomas KD, Adeoye I, Olusanya OO. Biochemical markers in
seminal plasma of sub‑fertile Nigerian men. Trop J Obstet Gynaecol
1995;15:19‑22.
Sule JO, Erigbali P, Eruonom L. Prevalence of infertility in women in a
Southwestern Nigerian community. Afr Biomed Res 2008;11:225‑7.
Umezulike AC, Efetie ER. Psychological trauma of infertility in Nigeria.
Int J Obstet Gynaecol 2004;84:178‑80.
Okonofua F, Menakaya U, Onemu SO, Omo‑Aghoja LO, Bergstrom S.
A case‑control study of risk factors for male infertility in Nigeria. Asian
J Androl 2005;7:351‑61.
Ikechebelu JI, Adinma JI, Orie EF, Ikegwuonu SO. High prevalence
of male infertility in southeastern Nigeria. J Obstet Gynaecol
2003;23:657‑9.
Idrisa A, Kawuwa MB, Habu SA, Adebayo AA. Prolactin levels among
infertile women in Maiduguri, Nigeria. Trop J Obstet Gynaecol
2003;20:97‑100.
Emokpae MA, Uadia PO, Mohammed AZ. Hormonal evaluations and
endometrial biopsy in infertile women in Kano, Northern Nigeria: A
comparative study. Ann Afr Med 2005;4:99‑103.
Onwudiegwu U, Bako A. Male contribution to infertility in a Nigerian
community. J Obstet Gynaecol 1993;13:135‑8.
Chukudebelu WO. The male factor in infertility – Nigerian experience.
Int J Fertil 1978;23:238‑9.
Larsen U. Trends in infertility in Cameroon and Nigeria. Int Fam Plan
Perspect 1995;21:138‑42.
Okonofua F. Infertility and women reproductive health in Africa. Afr J
Reprod Health 1999;3:7‑9.
Akinloye O, Truter EJ. A review of management of infertility in Nigeria:
Framing the ethics of a national health policy. Int J Womens Health
2011;3:265‑75.
Ekhaise FO, Omoregie FR. Common bacterial isolates in University of
Benin Teaching Hospital (UBTH), Benin City, Nigeria. World J Med Sci
2008;3:28‑33.
Centers for Disease Control and Prevention (CDC). Family planning
methods and practice. Africa, United State Department of Health and
Human Services, Centers for Disease Control and Health promotion
Division of Reproductive Health; 2000. p. 153‑79.
Ojobo S. Management of Infertility Amongst Nigerian Couples:
The Way Forward. Women’s Health and Action Research Centre,
Community Education, Lecture Series, Benin City: 2007. p. 26.
Daniels CR. Dropping sperm counts: The science and politics of male
reproductive health. (2006). p. 31.
Araoye MO. Epidemiology of infertility: Social problems of the
infertile couples. West Afr J Med 2003;22:190‑6.
Emokpae MA, Uadia PO, Omale‑Itodo A, Orok TN. Male infertility
and endocrinopathies in Kano, Northwestern Nigeria. Ann Afr Med
2007;6:64‑7.
Emokpae MA, Uadia PO, Sadiq NM. Male infertility: Semen quality and
infection in Kano, Nigeria. J Med Biomed Res 2005;4:199‑201.
Emokpae MA, Uadia PO, Sadiq NM. Contribution of bacterial infection
to male infertility in Nigerians. Online J Health Allied Sci 2009;8:1‑6.
Stephen PB, Rusell OD, David FK. Current problems in obstetrics,
gynaecology and fertility. Chicago: Yearbook Medical Publishers Inc.;
1989. p. 199.

Journal of Basic and Clinical Reproductive Sciences · July - December 2015 · Vol 4 · Issue 2

51

Uadia and Emokpae: Male infertility in Nigeria
25. Sanocka‑Maciejewska D, Ciupinska M, Kurpisz M. Bacterial infection
and semen quality. J Reprod Immunol 2005;67:51‑6.
26. Onyeka CA, Ashiru OA, Duru FI, Olorunfemi OO, Oluwatunyi TS.
Semen analysis of 263 sample men from infertility clinic in Western
Nigeria. West Afr J Assist Reprod 2012. Available from: http://www.
wajar.info/archive.htmltephen. [Last accessed on 2013 Dec 02].
27. Olofsson J. Chlamydia antibodies in infertile males. J Human Reprod
2004;4:128‑32.
28. Sharma R, Biedenharn KR, Fedor JM, Agarwal A Lifestyle factors and
reproductive health: Taking control of your fertility. Reprod Biol
Endocrinol 2013;11:66.
29. Chalupka S, Chalupka AN. The impact of environmental and
occupational exposures on reproductive health. J Obstet Gynecol
Neonatal Nurs 2010;39:84‑100.
30. Jurewicz J, Hanke W, Radwan M, Bonde JP. Environmental factors and
semen quality. Int J Occup Med Environ Health 2009;22:305‑29.
31. Sokol RZ, Kraft P, Fowler IM, Mamet R, Kim E, Berhane KT. Exposure
to environmental ozone alters semen quality. Environ Health Perspect
2006;114:360‑5.
32. Sikka SC, Wang R. Endocrine disruptors and estrogenic effects on
male reproductive axis. Asian J Androl 2008;10:134‑45.
33. Emokpae MA, Adobor CA. Association of seminal plasma cadmium
levels with semen quality in non‑occupationally exposed infertile
Nigerian males. J Environ Occup Sci 2015;4:40‑3.
34. Abell A, Ernst E, Bonde JP. Semen quality and sexual hormones in
greenhouse workers. Scand J Work Environ Health 2000;26:492‑500.
35. Welch LS. Environmental toxins and endocrine function. In: Becker KL,
editor. Priciples and Practice of Endocrinology and Metabolism.
Philadelphia Grand Rapids, New York, St. Louis: JB Lippincott
Company; 1990. p. 1656‑91.
36. Stewart AF, Kim ED. Fertility concerns for the aging male. Urology
2011;78:496‑9.
37. Dunson DB, Baird DD, Colombo B. Increased infertility with age in
men and women. Obstet Gynecol 2004;103:51‑6.
38. Kimberly L, Case A, Cheung AP, Sierra S, AlAsiri S, Carranza‑Mamane B,
et al. Advanced reproductive age and fertility: No 269, November
2011. Int J Gynaecol Obstet 2012;117:95‑102.
39. Varshini J, Srinag BS, Kalthur G, Krishnamurthy H, Kumar P,
Rao SB, et al. Poor sperm quality and advancing age are associated
with increased sperm DNA damage in infertile men. Andrologia
2012;44 Suppl 1:642‑9.
40. Hassan MA, Killick SR. Effect of male age on fertility: Evidence
for the decline in male fertility with increasing age. Fertil Steril
2003;79 Suppl 3:1520‑7.
41. Wong WY, Zielhuis GA, Thomas CM, Merkus HM,
Steegers‑Theunissen RP. New evidence of the influence of exogenous
and endogenous factors on sperm count in man. Eur J Obstet Gynecol
Reprod Biol 2003 10;110:49‑54.
42. Cocuzza M, Sikka SC, Athayde KS, Agarwal A. Clinical relevance of
oxidative stress and sperm chromatin damage in male infertility: An
evidence based analysis. Int Braz J Urol 2007;33:603‑21.
43. Silver EW, Eskenazi B, Evenson DP, Block G, Young S, Wyrobek AJ.
Effect of antioxidant intake on sperm chromatin stability in healthy
nonsmoking men. J Androl 2005;26:550‑6.
44. Brannian JD. Obesity and fertility. S D Med 2011;64:251‑4.
45. Sallmén M, Sandler DP, Hoppin JA, Blair A, Baird DD. Reduced fertility
among overweight and obese men. Epidemiology 2006;17:520‑3.
46. Magnusdottir EV, Thorsteinsson T, Thorsteinsdottir S, Heimisdottir M,
Olafsdottir K. Persistent organochlorines, sedentary occupation,
obesity and human male subfertility. Hum Reprod 2005;20:208‑15.
47. Hammoud AO, Wilde N, Gibson M, Parks A, Carrell DT, Meikle AW. Male
obesity and alteration in sperm parameters. Fertil Steril 2008;90:2222‑5.
48. Martini AC, Tissera A, Estofán D, Molina RI, Mangeaud A, de Cuneo MF,
et al. Overweight and seminal quality: A study of 794 patients. Fertil
Steril 2010;94:1739‑43.
49. Chavarro JE, Toth TL, Wright DL, Meeker JD, Hauser R. Body mass
52

50.

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.
63.

64.
65.

66.
67.

68.

69.
70.
71.
72.

index in relation to semen quality, sperm DNA integrity, and serum
reproductive hormone levels among men attending an infertility
clinic. Fertil Steril 2010;93:2222‑31.
Vaamonde D, Da Silva‑Grigoletto ME, García‑Manso JM,
Vaamonde‑Lemos R, Swanson RJ, Oehninger SC Response of semen
parameters to three training modalities. Fertil Steril 2009;92:1941‑6.
Augood C, Duckitt K, Templeton AA. Smoking and female
infertility: A systematic review and meta‑analysis. Hum Reprod
1998;13:1532‑9.
Calogero A, Polosa R, Perdichizzi A, Guarino F, La Vignera S, Scarfia A,
et al. Cigarette smoke extract immobilizes human spermatozoa and
induces sperm apoptosis. Reprod Biomed Online 2009;19:564‑71.
Gaur DS, Talekar MS, Pathak VP. Alcohol intake and cigarette smoking:
Impact of two major lifestyle factors on male fertility. Indian J Pathol
Microbiol 2010;53:35‑40.
Muthusami KR, Chinnaswamy P. Effect of chronic alcoholism on male
fertility hormones and semen quality. Fertil Steril 2005;84:919‑24.
Olsen J, Bolumar F, Boldsen J, Bisanti L. Does moderate alcohol intake
reduce fecundability? A European multicenter study on infertility and
subfecundity. European Study Group on Infertility and Subfecundity.
Alcohol Clin Exp Res 1997;21:206‑12.
Gollenberg AL, Liu F, Brazil C, Drobnis EZ, Guzick D, Overstreet JW,
et al. Semen quality in fertile men in relation to psychosocial stress.
Fertil Steril 2010;93:1104‑11.
Battista N, Pasquariello N, Di Tommaso M, Maccarrone M. Interplay
between endocannabinoids, steroids and cytokines in the control of
human reproduction. J Neuroendocrinol 2008;20 Suppl 1:82‑9.
Gold MS, Miller NS. Cocaine and crack: Nuerobiology. In: Substance
Abuse. A Comprehensive Textbook. 3rd ed. Baltimore, Maryland:
Williams and Wilkins; 1997. p. 195‑218.
Golds MS. Cocaine and crack: Clinical aspects. In: Substance.
A Comprehensive Textbook. 3rd ed. Baltimore, Maryland: Williams and
Wilkins; 1997. p. 218‑63.
George VK, Li H, Teloken C, Grignon DJ, Lawrence WD, Dhabuwala CB.
Effects of long‑term cocaine exposure on spermatogenesis and
fertility in peripubertal male rats. J Urol 1996;155:327‑31.
Ragni G, De Lauretis L, Bestetti O, Sghedoni D, Gambaro V. Gonadal
function in male heroin and methadone addicts. Int J Androl
1988;11:93‑100.
Peugh J, Belenko S. Alcohol, drugs and sexual function: A review.
J Psychoactive Drugs 2001;33:223‑32.
Obafunwa JO, Elesha SO, Odunjo EO. Morphological changes found in
the testes of 177 Nigerian males investigated for infertility. Afr J Med
Med Sci 1993;22:35‑40.
Steinberger E. Hormonal control of mammalian spermatogenesis.
Physiol Rev 1971;51:1‑22.
Steinberger E, Root A, Ficher M, Smith KD. The role of androgens in
the initiation of spermatogenesis in man. J Clin Endocrinol Metab
1973;37:746‑51.
Nkposong EO. Management of infertility in males. Curr Pract
1990;Vol 2:31‑5.
Emokpae MA, Uadia PO, Mohammed AZ, Omale‑Itodo A. Hormonal
abnormalities in azoospermic men in Kano, Northern Nigeria. Indian
J Med Res 2006;124:299‑304.
Thorner MO, Vance ML. Hyperprolactinaemia In: Hiroo I, Kazuo S, Sho Y,
editors. Progress in Endocrinology: Proceedings of the 8th International
Congress of Endocrinology. Kyoto: Exerpta Medica; 1988. p. 124‑8.
Kuku SF. African endocrine infertility: A review. Afr J Med Med Sci
1995;24:111‑23.
Nkponsong EO, Lawani J, Osanyintuji SO, Awojobi AO. Semen analysis
in Ibadan. Niger Med J 1982;12:181‑6.
Marinho AO. Aetiological factors in infertility: A Review of 277 infertile
Nigerian couples. West Afr J Med 1986;5:69‑74.
Ojengbede OA, Omonria WE, Ladipo OA. Screening for obstruction
of the vas deferens in Nigerian men with azoospermia using the
alpha‑glucosidase reaction in semen. Afr J Med Med Sci 1992;21:79‑81.

Journal of Basic and Clinical Reproductive Sciences · July - December 2015 · Vol 4 · Issue 2

Uadia and Emokpae: Male infertility in Nigeria
73. Kolletis PN. Evaluation of the sub fertile men. Ann Fam Physician
2003;67:2165‑71.
74. Akinloye O, Abbiyesuku FM, Oguntibeju OO, Arowojolu AO,
Truter EJ. The impact of blood and seminal plasma zinc and copper
concentrations on spermogram and hormonal changes in infertile
Nigerian men. Reprod Biol 2011;11:83‑98.
75. Chia SE, Lim ST, Tay SK, Lim ST. Factors associated with male
infertility: A case‑control study of 218 infertile and 240 fertile men.
BJOG 2000;107:55‑61.
76. Onemu SO, Ibeh IN. Studies on the significance of positive bacterial
semen cultures in male fertility in Nigeria. Int J Fertil Womens Med
2001;46:210‑4.
77. McMurray JG, Feldman RA, Auerbach SM, DeRiesthal H, Wilson N, on
behalf of the multicenter Study Group. US Data on file. New York:
Pfizer Inc.; 2003.
78. Osegbe DN, Shittu OB, Aghaji AE, Onyemelukwe GC, Dogo D,
Dikko AA. Sildenafil citrate (Viagra) for the treatment of erectile
dysfunction in Nigerian men. Int J Impot Res 2003;15 Suppl 1:S15‑8.
79. Berrada S, Kadri N, Mechakra‑Tahiri S, Nejjari C. Prevalence of erectile
dysfunction and its correlates: A population‑based study in Morocco.
Int J Impot Res 2003;15 Suppl 1:S3‑7.
80. Emokpae MA, Gadzama AA, Omale‑Itodo A. Biochemical pattern of
erectile dysfunction in Nigerians living in Kano, Nigeria. J Med Lab Sci
2006;15:5‑8.
81. Shaeer KZ, Osegbe DN, Siddiqui SH, Razzaque A, Glasser DB,
Jaguste V. Prevalence of erectile dysfunction and its correlates among
men attending primary care clinics in three countries: Pakistan, Egypt,
and Nigeria. Int J Impot Res 2003;15 Suppl 1:S8‑14.
82. Corona G, Mannucci E, Schulman C, Petrone L, Mansani R, Cilotti A,
et al. Psychobiologic correlates of the metabolic syndrome and
associated sexual dysfunction. Eur Urol 2006;50:595‑604.
83. Makhsida N, Shah J, Yan G, Fisch H, Shabsigh R. Hypogonadism and
metabolic syndrome: Implications for testosterone therapy. J Urol
2005;174:827‑34.
84. Akinloye O, Gromoll J, Nieschlag E, Simoni M. Androgen receptor gene

85.

86.

87.

88.

89.
90.

91.

92.
93.

94.

CAG and GGN polymorphisms in infertile Nigerian men. J Endocrinol
Invest 2009;32:797‑804.
Ekwere PD. Immunological infertility among Nigerian men:
Incidence of circulating antisperm auto‑antibodies and some clinical
observations: A preliminary report. Br J Urol 1995;76:366‑70.
Adejumo BI, Oke AA, Emokpae MA, Oyeleke AA, Erhabor TA, Agba MI, et al.
A study of anti‑sperm antibodies among infertile subjects investigated
for infertility in lagos, Nigeria. Ann Biomed Sci 2014;13:29‑35.
Ibeh IN, Uraih N, Ogonar JI. Dietary exposure to aflatoxin in human
male infertility in Benin City, Nigeria. Int J Fertil Menopausal Stud
1994;39:208‑14.
Imade GE, Towobola OA, Sagay AS, Otubu JA. Sexually transmitted
diseases and medico‑social factors associated with male infertility in
Nigeria. Arch AIDS Res 1993;7:245‑52.
Emokpae MA, Uadia PO. Acrosin activity in spermatozoa of infertile
Nigerian males. Indian J Clin Biochem 2006;21:199‑201.
Zalata AA, Ahmed AH, Allamaneni SS, Comhaire FH, Agarwal A.
Relationship between acrosin activity of human spermatozoa and
oxidative stress. Asian J Androl 2004;6:313‑8.
Iannaccone PM. Conception, implantation and early development.
In: Becher KL, editor. Principles and Practice of Endocrinology and
Metabolism. Philadelphia: JB Lippincott Company; 1990. p. 881‑2.
Emokpae MA, Emokpae LA. Calcium concentration in serum of
Azoospermic Nigerians. J Med Lab Sci 1997;6:42‑3.
Jungwirth A, Diemer T, Dohle GR, Giwercman A, Zopa Z, Krausz H,
et al. Guidelines for the investigation and treatment of male infertility.
Eur Urol 2012;61:159‑63.
Damani MN, Shaban SF. Medical treatment of male infertility. Glob
Libr Women’s Med 2008; Ebook (ISSN:1756-2228). [DOI 10.3843/
GLOWN. 10334].

How to cite this article:***
Source of Support: Nil, Conflict of Interest: None declared

Journal of Basic and Clinical Reproductive Sciences · July - December 2015 · Vol 4 · Issue 2

53

