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ABSTRACT
Male factor infertility has now become a major health disorder, 

affecting human reproduction and developing worldwide as a 

serious medical and social issue. It causes trauma, emotional 

instability, and mental stress in the affected couples. In nearly 

half of the analyzed cases, male-associated factors are the major 

contributors. The present review outlines a wide range of factors 

responsible for male infertility. We performed an in-depth literature 

review of the global index of infertility by using data from World 

Health Organization’s website, Elsevier’s, PubMed and Scopus 

databases as well as journals. The quality and quantity of semen, 

male hormonal imbalance, genetic deterioration, and reactive 

oxygen species are the fundamental causes of male factor infertility. 

In addition, air quality, water quality, noise pollution, lifestyle 

changes, improper diet consumption, malnutrition, exposure to 

chemicals and toxins, smoking habits, drug abuses, major diseases, 

and medications are also contributors to infertility issues that can 

temporarily or permanently influence male reproductive system. 

We also reviewed the prevalence of male infertility in different 

countries. 
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1. Introduction

  As per the report of World Health Organization (WHO) constituted 

International Committee for Monitoring Assisted Reproductive 

Technology, infertility is a disease of the reproductive system defined 

by an inability to accomplish the clinical pregnancy after 12 months 

or more of standard unprotected sexual intercourse by a couple[1]. 

It is a physiological condition affecting nearly about 70 million 

people worldwide. The WHO has estimated that around 9% of 

partners are suffering from fertility concerns, out of which male 

factor contributes to nearly 50%[2]. At the point when a man has a 

few ordinary boundaries for semen and sperms, even though sexual 

dysfunction may prompt the condition of infertility.

  Male infertility is defined as the inability of a male partner to 

accomplish a pregnancy in a fertile female partner[3]. The male 

factor infertility might be a direct result of abnormalities in seminal 

fluid or sperm. At the point when the concentration of sperms 

comes under 20 million per mL of in seminal fluid, the male 

is considered infertile[4]. Sperm abnormalities and male sexual 

disorders are two major reasons for male factor infertility. Sperm 

motility is the prime functional parameter that decides the fertilizing 

capacity of spermatozoa. A fundamental loss of sperm motility 

might be attributed to either hormonal, biochemical, immunological, 

or infection reasons[5-7]. Male sexual disorders are classified as 

disorders of desire, erectile dysfunction, disorders of ejaculation, 

and failure of detumescence[8]. It can happen either as an isolated 

disorder or together with other complex disorders or syndromes[9].  

   This review article includes reports and published studies from 

1985 to 2020. This scoping review was prepared by searching 

Elsevier’s, PubMed, and Scopus databases as well as various 

reputed journals of subjects covering areas of fertility, reproduction, 

reproductive biology, sexual desire and libido. Some of the names 

of journals from where the data are collected include Fertility 
and Sterility, Journal of Human Reproduction Sciences, Human 
Reproduction, American Journal of Medicine, Fertility Research and 
Practice, Asian Journal of Andrology, etc. Keywords were selected 

based on medical subject heading terms and included (but not 
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limited to): “Reproduction OR fertility OR infertility OR male 

infertility OR sperm count OR sperm debility OR sperm motility 

OR libido OR sexual desire OR erectile dysfunction OR erection 

OR ejaculation OR sperm morphology OR azoospermia OR 

aspermia OR teratozoospermia OR asthenozoospermia OR sexual 

behaviour. Databases were searched and articles were screened for 

the availability and authenticity of data. Then duplicate articles and 

reports were screened and a total of 79 reports and articles were 

used to gather and compile the reports. Data pertaining to the causes 

and treatment of male infertility are fetched from review articles 

published in international journals. Data on the prevalence of male 

infertility in specific countries were taken from research carried 

out on male infertility in specific regions. Those findings were 

published as either research or review articles in various national and 

international journals.

2. Causes of infertility

2.1. Quality and quantity of semen

  Male infertility is directly connected to the quality and quantity 

of spermatozoa present in seminal fluid. The accomplishment of 

mating depends on the characters and numbers of sperms conveyed 

to a lady and the ability of a sperm to reach the site of fertilization or 

the capacity of fertilizing sperm to complete the fertilization cycle. 

Sperm issues vary from the abnormalities in sperm numbers and 

characters delivered to sperm discharge. Over 90% of cases reported 

are the direct output of less than the required sperm numbers and/or 

poor sperm attributes[10].

  Sperm abnormalities can be brought about by various elements, 

starting from intrinsic birth defects and genetic disorders to way of 

life propensities and natural presentations. In many instances, the 

reasons behind sperm abnormalities are unknown; however, quality 

of sperm can be examined by various parameters like sperm motility, 

sperm viability, developmental stage, sperm gross morphology, and 

sperm tail membrane integrity[11]. 

2.2. Hormonal imbalance

  Gonadotropins and related sex hormones exhibit a significant and 

focal role in growth, improvement, digestion, and proliferation. The 

hypothalamus and the pituitary gland present in the human brain 

panels, the major two functions of testes: production of spermatozoa 

(spermatogenesis) and synthesis of testosterone (steroidogenesis). 

A negative mechanism on hormone synthesis is controlled by 

hypothalamic gonadotropin-releasing hormone (GnRH) and pituitary 

gonadotropin discharge[12].

2.3. Genetic causes

  The genetic cause of infertility has received increasing attention 

nowadays. A few sorts of chromosomal defects are directly related to 

infertility. Out of some of the processes in genetic transformations, 

translocation is the most common type of chromosomal 

irregularity[13]. An investigation demonstrated that the recurrence 

of chromosomal translocation was 2.1% in infertile men[14]. 

Chromosomal translocation can be of numerous kinds: Robertsonian 

translocation, reciprocal translocation, and these records for 10% 

of the reasons for male infertile[15]. Genetic damage in sperm can 

happen at a few levels, all of which can cause infertility in men[16]. 

Sperm DNA is responsible for the make-up of half the portion of the 

genomic material to offspring. Thus, regular sperm genetic make-

up is essential for fertilization, embryo and fetus development, and 

subsequent child wellbeing after birth[17].

2.4. Oxidative stress

  Reactive oxygen species (ROS) are exceptionally super active 

oxidizing operators that have a place with the class of free 

radicals. ROS-created inside semen plays sperm pathological 

and physiological functions in male fertility. Oxidative stress is 

considered as one of the major causative factors for ROS-initiated 

male infertility. It happens because of awkwardness among ROS and 

total antioxidant capacity inside the body and prompts sperm harm, 

deformation and in the end male infertility[18].

2.5. Lifestyle factors

  Tobacco chewing and smoking are responsible for DNA damage 

and lead to a generation of ROS. An interesting investigation 

demonstrated that teratozoospermia was found in 63% of males 

who drink alcohol moderately while the percentage was found 

72% in males who drink alcohol heavily. None of the males who 

consume heavy alcohol was having normal sperm parameters. In 

fact, 64% of them were oligozoospermic i.e. having less sperm count 

than the normal count. Hence, it was suggested that incremental 

testicular damage is directly increasing with day-by-day alcohol 

consumption[19]. 

  Hallucinogenic drugs like cannabis, cocaine, anabolic steroids, 

opiates, and amphetamines have a deteriorating effect on male 

fertility through impairment of the hypothalamic-pituitary-gonadal 

(HPG) axis, testicular histology, sperm parameters, and sperm 

functions[20]. 

  Studies have also indicated that around three forth of caffeine 

consumers were observed with a slight increased in semen volume 

as compared to non caffeine consumers. In other sides, studies also 

confirmed that sperm motility was significantly improved in males 

who consumed 6 cups of coffee[21]. 
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  Obesity is also a major contributory factor indicated with 

the prevalence of low seminal discharge volume, low sperm 

concentration, and low total sperm count very commonly found in 

overweight and obese men[22]. The presence of ample white adipose 

tissue in obese people makes prolonged conversion of testosterone 

and influences the HPG axis, leading to a decrease in gonadotropin 

release and diminished spermatogenesis[23]. 

  Diet also plays a pivotal role in male infertility. Studies indicated 

that regular overconsumption of prepared meat, fatty dairy products, 

alcoholic beverages, coffee and aerated and non-aerated sweet drinks 

are prone to produce sperms with poor semen quality[24]. 

  Men under serious mental stress levels had diminished levels 

of testosterone and more levels of follicle-stimulating hormone 

(FSH) and luteinizing hormone (LH) than men with normal levels. 

Consequently, decreased sperm counts, sperm morphology, and 

motility were found. Further, disturbance in sleep patterns may 

possibly produce adverse effects on male fertility as evident by a 

decrease in semen volume[25].

2.6. Environmental factors

  The evidence is enough to show the deteriorating effects of poisons 

such as glues, volatile organic solvents, silicones, chemical dust, 

and pesticides on male fertility. Radiations and exorbitant warmth 

to the genital organs have a damaging impact on the testicles. 

Consequently, people exposed to such synthetic compounds have 

high chances of having primary or secondary infertility[26].

2.7. Systemic and iatrogenic causes

Many general clinical issues are related to male infertility, either 

directly or indirectly as an outcome of systemic disturbance, or as a 

result of clinical intervention on account of the primary disease. This 

contains anti-androgens, steroids, radiotherapy, and chemotherapy, 

particularly alkylating agents for hematological disease[27].

3. Prevalence of male infertility and disorders

  The WHO estimates that around 9% of couples on the globe 

are affected by fertility problems, out of which almost half of the 

cases are due to male factor infertility. It also estimates that the 

general prevalence of primary infertility ranges between 3.9% 

and 16.8%[28]. The present review summarizes the prevalence of 

male factor infertility in different countries. Male infertility affects 

couples worldwide and India is not an exception. Studies carried 

out in the Indian population indicated that infertility is broadly 

found among Indian states, ranging from 3.7% in Uttar Pradesh, 

Himachal Pradesh, and Maharashtra, to 5.0% in Andhra Pradesh, 

and 15.0% in Kashmir[29,30]. The results of ongoing studies on the 

status of infertility in India express that almost 40% of infertility 

cases are attributed to male factor infertility[31]. The cross-sectional 

study carried out in Pakistan showed that infertility is a typical issue 

influencing about 21.9% of the Pakistani population with 3.5% 

primary and 18.5% secondary infertility. The two accomplices are 

discovered to be infertile in 30% of the cases, while the male factor 

is responsible for infertility in 20% to 25% of the couples[32].

  In Nepali males, the prevalence of male infertility is around 45% 

in men aged 31-35 years. In males, the indications of infertility 

are oligozoospermia (17.5%), azoospermia (5.5%), and hydrocele 

(7.0%), and mumps orchids (6.0%). The prevalence of male 

infertility differed markedly by age, ranging from 27.28% in men 

aged 36-40 years to 9.09% in men aged 41-45 years[33]. Studies 

carried out in Bangladesh indicate that out of 60% of cases of 

infertility, males are found responsible fully or partially as a major 

contributory factor for infertility. Studies also demonstrated that out 

of the infertile male, the percentage of prevalence of azoospermia, 

oligosparmia, asthenospermia, and teratospermia was found 40%, 

34%, 5%, and 1%, respectively, and the rest of the cases were 

designated as unexplained infertility[34]. The overall occurrence of 

sexual dysfunction was found at 5.5% in Afghanistan as evident by 

a clinical study. The study also categorized infertility by age group 

and indicated that 3.6% cases were in males aged 18–40 years and 

15.7% cases were in males aged > 40 years[35]. A similar kind of 

study was also performed on 327 patients in Sri Lanka. Results 

found that 153 patients (73.9%) were having zero sperm count while 

54 patients (26.1%) were suffering from severe oligozoospermia 

and 120 were healthy males designated as the controls. All 153 

azoospermic patients had a nonobstructive etiology as evident by a 

standard clinical evaluation process. The age group of infertility was 

ranging from 25 to 35 years with a mean age of 34.8 years having 

a standard deviation of 5.34. Further studies also demonstrated the 

direct impact of a history of family members with infertility, medical 

history of varicocele and cryptorchidism, and habit of smoking and 

alcohol consumption on infertility[36].

  A few investigations have investigated the study of the epidemiology 

of erectile dysfunction by thinking about various settings and 

populaces in Europe. It was found that erectile dysfunction was 

a very common condition in older men. The study indicated a 

prevalence of 52% cases of mild to moderate erectile dysfunction in 

men between the age group of 40 to 70 years. Furthermore, it was 

also found that erectile dysfunction was clearly related to age, health 

status, and emotional function of men too[37]. Interestingly, other 

studies conducted on men aged 40 to 79 years found the prevalence 

of 6% to 64% of erectile dysfunction which has a direct relation 

with increment in age[38]. The general commonness of erectile 

dysfunction in the overall US male populace aged 20 years and older 

was 18.4%. Applying this incentive to the 2 000 census gauges for 

men aged 20 and older recommends that there are 18 million men 

in the US with erectile dysfunction. The commonness of erectile 

dysfunction varied especially by age, ranging from 5.1% in men 

aged 20-39 years to 70.2% in men aged 70 years and older[39]. Data 
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on infertility in Australia are not very clear but as per the reports 

available, male factor infertility in Australia contributes to 40% of 

total infertility. Statistics data showed that among the males aged 

40 years and more, 8% of whom have been reported to try to have 

children with failure and 9% are reported with infertility when tested 

clinically[40].  In Africa, 35.5% of couples had male infertility as per 

reports. In males, the male infertility was mostly due to azoospermia 

(26.41%), oligozoospermia (15.85%), asthenozoospermia (17.96%), 

and teratospermia (5.28%)[41].

4. Treatment

  Wellbeing advancement and disease counteraction measures can 

potentially prevent male infertility. These measures include physical 

exercise and sports, safety precautions to protect genital organs and 

appropriate vaccinations in childhood. Male infertility treatment is 

resolved by the causative elements.

4.1. Assisted reproductive technology

  In vitro fertilization (IVF) is considered as one of the most 

promising options for fertilization techniques available. It is mostly 

applied in cases where the sperm counts are less than 20 million with 

reasonable motile sperms. The process of IVF involves five steps 

starting from the collection of eggs, collection of sperms, observing 

and assisting the growth of healthy eggs in ovaries, a fusion of 

nurtured egg and healthy motile sperms in the laboratory by 

providing the appropriate condition. It also extends to early embryo 

organism development followed by transplanting the undeveloped 

organisms into the female uterus[42]. 

  This therapy begins with the allocation of medicines to control egg 

development and to enhance the chance of collection of numbers 

of eggs during the female menstrual cycle. This step is followed by 

acquiring sperms by ejaculation. Subsequently, sperms and eggs are 

arranged in close contact in incubators in an artificial environment in 

the laboratory to enable ensured fertilization. In some circumstances 

where fertilization does not occur spontaneously, a newer technique 

called intracytoplasmic sperm infusion (ICSI) may be helpful. The 

eggs are observed closely to ensure that fertilization has taken place 

and cells are being divided. They are considered as embryos after 

effective fertilization. Once developed, these embryos are normally 

transplanted into a women’s uterus where embryos are grown into 

various phases of pregnancy[43,44].

4.2. Hormonal treatment

4.2.1. Gonadotropin releasing hormone (GnRH)
  The pulsatile delivery of GnRH in the nerve hypothalamus 

stimulates the delivery of FSH and LH from the anterior pituitary. In 

men, normal levels of FSH and LH are liable for the enlistment of 

spermatogenesis and keeping up elevated levels of testicular testis[45]. 

Pulsatile administration of GnRH is a successful treatment to 

supplant GnRH inadequacy in infertile men with hypogonadotropic 

hypogonadism because of lack of secretion from the hypothalamus. 

The objective of GnRH treatment is to invigorate the arrival of 

gonadotropins from the anterior pituitary and resulting pathways in 

the HPG[46]. The most effective dose for pulsatile GnRH is a dose 

between 5-20 μg each one to two hours conveyed by a subcutaneous 

pump or needle[47].

4.2.2. Pulsatile gonadotrophin delivering hormone (GnRH)
  Pulsatile GnRH treatment is an elective treatment of hypothalamic-

induced gonadotrophin deficiency[48]. GnRH i s  r egu la r ly 

regulated in dosages extending from 5 to 20 mg/120 min 

subcutaneously. Intranasal or parental GnRH organization can 

keep up a previously prompted spermatogenesis and lead to natural 

pregnancy[49]. Even though pulsatile GnRH treatment offers 

want to patients with gonadotrophin deficiency caused by loss of 

hypothalamic function, the inconvenience of its administration 

makes this method clinically impracticable[50].

4.2.3. Androgen therapy
  Endogenous testosterone has major effects on spermatogenesis 

regulation. Nonetheless, external testosterone can induce a negative 

feedback mechanism promoting inhibition of the pituitary gland 

secretion and thereby inhibit spermatogenesis. It is given in injection 

form either as testosterone phenyl propionate or enanthate or a blend 

of their esters[51,52].

4.3. Dopamine agonist

  Dopamine receptor agonists re-establish reproductive functions in 

many cases. The initial dose of bromocriptine ranges from 0.625 

to 1.250 mg daily, with a standard range for a maintenance dose of 

2.5–10.0 mg daily. For cabergoline, the initial dose ranges from 0.25 

to 0.50 mg week after week, with a maintenance dose at 0.25–3.00 mg 

week by week[53,54].

4.4. Herbal treatment

  Herbal medicines play a significant role in the management of 

male infertility. The studies have reported that the aqueous extract of 

Cardiospermum helicacabum improved numbers of sperm, motility 

of sperm, implantations frequencies, and viable embryos at 100 and 

200 mg/kg dose levels in a dose-dependent manner[55]. Likewise, 

another study carried out on Chinese plant, Ginseng root (Panax 
quinquefolius) improves overall fertility. While Indian medicines, 

Chhota gokhru (Tribulus terrestris) through studies indicated that the 

aqueous extract could enhance sperm count, sperm morphology, 

and sperm motility[56]. In 2020, some Indian scientists worked on 

an Ayurvedic formulation “Ashwagandhadi Lehya” investigating 
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for its aphrodisiac and spermatogenic potential and found that 

this formulation had a significant effect on rat Leydig cells for 

the production of testosterone through in vitro studies, containing 

Withania somnifera as one of the major constituents[57]. In 2020, 

studies also planned and investigated quantitative estimation of 

scopoletin, a major bioactive constituent, from Argyreia speciosa (L. 

f.) sweet by a validated high performance thin-layer chromatographic 

method. It also showed that methanolic extracts of the roots were 

capable enough of promoting serum testosterone content in vitro 
and in vivo in rats via upregulation of testosterone synthesis in 

experimental animals[58]. In 2019, Niraj et al[59] investigated 

aphrodisiac and spermatogenic potential of unsaponifiable fraction 

from seeds of Hygrophila spinosa T. Ander in rats and found that the 

fraction could be able to increase the testosterone levels locally as 

experimented using the isolated rat Leydig cells in vitro. In another 

study, Manan et al[60] worked up on estimation of Withaferin-A, 

a biomarker of Aswagandha plant, from Ashwagandhadi Lehya 

formulation, highly reputed ayurvedic formulation traditionally 

acclaimed marketed product, by using high performance liquid 

chromatography (HPLC). One of the major components of 

Ashwagandhadi Lehya is Withania somnifera (Ashwagandha) which 

contains Withaferin-A, and it can be used in the treatment of sexual 

dysfunction[60]. In 2019, researchers also worked on isolation and 

chemical characterization of a bioactive alkaloid from one of the 

Ayurvedic plant, Argyreia speciosa Linn. which exhibited positive 

action on isolated rat Leydig cells. Results showed 22-fold increase 

in testosterone level in the treatment group and isolated compound 

had the ability to stimulate Leydig cells to secrete testosterone. 

Later on, through spectroscopic studies, it was found that the 

isolated compound was characterized as N-methylergometrine[61]. 

In 2016, another study focused on aphrodisiac and spermatogenic 

potential of alkaloidal fraction of Hygrophila spinosa T. Ander 

in rats, and the alkaloid enriched fraction was assessed for 

spermatogenic activity by using isolated rat Leydig cells and 

showed an increased amount of testosterone[63]. In 2018, Gamit et 
al[62] developed reversed-phase HPLC method for the estimation of 

guggulsterone-Z in Gokshuradi guggulu. The later is a formulation 

used in the treatment of dysuria, urinary obstruction, excessive 

vaginal discharge, gout, as spermatogenic, and vitiation of 

semen. In 2016, Vyas et al[64] worked on assessment of effect of 

unsaponifiable fraction prepared from seeds of Hygrophila spinosa 
T. Ander on testosterone production of rat Leydig cells in vitro, 

and results showed that isolated rat Leydig cells treated with the 

test fraction showed increased amount of testosterone level. In 

2015, quantification of two marker compounds,毬-sitosterol and 

lupeol, from unsaponifiable matter of Hygrophila spinosa seeds was 

taken up using validated TLC-densitometric method and those two 

compounds were reported for the activity of male infertility[65] as 

evident from biological studies in vitro and in vivo. These are some 

of the recent reports showing studies carried out on traditional 

plants for aphrodisiac and spermatogenic activity. 

4.5. Anti-oxidant food supplements

  The reason behind the utilization of antioxidant supplements 

in the treatment of male infertility lies in the way that sperm are 

a lot vulnerable to oxidative stress-induced damage. It has been 

recently detailed that men with significant degrees of ROS may 

very well suffer from low fertility compared to men with lower ROS 

levels[66,67]. Various antioxidants are prescribed by clinicians to their 

patients with low cost and relatively low risk of toxicity. 

  1) Carnitines: Carnitine is a water-soluble antioxidant agent mostly 

derived from the human eating routine that may assume a function 

in sperm energy metabolism and give the essential fuel to sperm 

motility. Carnitines improve the cell energetics in mitochondria by 

encouraging the passage and use of free unsaturated fats inside the 

mitochondria and furthermore reestablish the phospholipid creation 

of mitochondrial membranes by decreasing fatty acid oxidation[68,69].

  2) Vitamin E: The daily necessity of vitamin E (a-tocopherol) 

fluctuates from 50 to 800 mg, depending upon the admission of 

natural products, vegetables, tea, or wine. Vitamin E is a significant 

lipid-soluble antioxidant agent particle in the cell membrane. It is 

thought to intrude on lipid peroxidation and upgrade the movement 

of different antioxidant agents that scavenge free radicals produced 

during the univalent decrease of molecular oxygen and during the 

normal activity of oxidative catalysts[70,71].

  3) Vitamin C: Vitamin C (ascorbic acid) is a water-soluble vitamin 

that scavenges ROS. It is found 10 times in higher concentrations 

in seminal fluid than serum, thus protecting human sperms against 

endogenous oxidative harm by neutralizing hydroxyl, superoxide, and 

hydrogen peroxide radicals and preventing sperm agglutination[72,73].

  4) Selenium (Se): Se may protect against oxidative sperm 

DNA damage and is required for normal testicular development, 

spermatogenesis, motility, and capacity[74].

  5) Carotenoids: Carotenoids work synergistically with Se and 

vitamin E and have a suggested dietary recompense estimation 

of 1 000 mg for every day[75].

  6) Glutathione: Glutathione is the most versatile reducing agent 

found in the body, which protects lipids, proteins and nucleic acids 

being getting oxidized from various ROS. It combines with vitamin 

E and significantly improves sperm movement[76].

  7) N-acetyl cysteine: N-acetyl cysteine replenishes glutathione  

while scavenging free radicals and reducing ROS production in 

human discharge[77]. 

  8) Pentoxifylline: Pentoxifylline is a potent phosphodiesterase 

inhibitor drug that increases intracellular cyclic adenosine 

monophosphate, hence acting as an erectile stimulating drug. 

Pentoxifylline also decreases ROS reactivity and protects sperms 

from losing motility and improves various sperm parameters[78]. 

  9) Trace metals: Zinc and copper are the two most important metals 

which are needed to regularize functioning of various antioxidant 

enzymes superoxide dismutase to counteract the ROS produced in 

the body which are likely to damage sperms and other organs[79].
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5. Conclusions

  Male infertility is a slowly developing health condition in the 

21st century with changes in lifestyle, food habits, and developing 

stress in busy work schedules. It is an abnormal condition generally 

characterized by loss of sperms, low sperms count, decreased 

sperm motility and viability, sperm physical defects, and sometimes 

the absence of sperms in the seminal fluid as well. The results 

of the above condition lead to infertility and non-fertilization 

of female eggs, which ultimately leads the couple to devoid of 

their offspring. A healthy lifestyle is a key to healthy sperm and 

subsequent fertility. The abnormal condition can be corrected 

by a healthy lifestyle, healthy food, and regular exercise, or by 

medications. The present review comprehends all factors responsible 

for male factor infertility, with a special focus on the prevalence 

of male infertility in different regions of the world like South East 

Asia, Europe, USA, Australia, and Africa. In totality, the quality 

and quantity of semen, sperm count, imbalanced hormonal levels, 

inherent genetic damages, oxidative stress and ROS are the basic 

causes of male infertility as major contributors. Other than these 

factors, some minor reasons also include pollution, changed lifestyle, 

improper diet and malnutrition, exposure to chemicals and toxins, 

smoking habits and drugs’ addictions, diseases, and medications may 

also contribute to infertility issues. 

Conflict of interest statement

  The authors declare that there is no conflict of interest.

Author’s contributions

  Collection of data related to male infertility and its prevalence 

worldwide was carried out by Kirati M. Shah while Kanan G. Gamit 

worked on data validation of herbal medicines in male infertility. 

Data pertaining to treatment, and etiology of male infertility 

were carried out and enhanced by Manan A. Raval while overall 

organization of article, proof check, grammar check, and revisions 

part were carried out by Niraj Y. Vyas.

References

[1]  Kumar N, Singh A. Trends of male factor infertility, an important cause of 

infertility: A review of literature. J Hum Reprod Sci 2015; 8(4): 191-196.

[2]  Zegers-Hochschild F, Adamson GD, de Mouzon J, Ishihara O, Mansour 

R, Nygren K, et al. International Committee for Monitoring Assisted 

Reproductive Technology (ICMART) and the World Health Organization 

(WHO) revised glossary of ART terminology, 2009. Fertil Steril 2009; 

92(5): 1520-1524.

[3]  Rutstein SO, Shah IH. Infecundity, infertility, and childlessness in 

developing countries. DHS Comparative Reports No. 9. Calverton, 

Maryland, USA: ORC Macro and the World Health Organization; 2004, 

p. 13-50.

[4]  Vyas N, Gamit K, Raval M. Male infertility: A major problem worldwide 

and its management in Ayurveda. Pharm Sci Monit 2018; 9(1): 446-469.

[5]  Armstrong JS, Rajasekaran M, Chamulitrat W, Gatti P, Hellstrom WJ, 

Sikka SC. Characterization of reactive oxygen species induced effects on 

human spermatozoa movement and energy metabolism. Free Radic Biol 

Med 1999; 26(7-8): 869-880.

[6]  Diemer T, Huwe P, Ludwig M, Hauck EW, Weidner W. Urogenital 

infection and sperm motility. Andrologia 2003; 35(5): 283-287.

[7]  Lombardo F. Immunology and immunopathology of the male genital 

tract: Antisperm immunity in natural and assisted reproduction. Hum 

Reprod Update 2001; 7(5): 450-456.

[8]  Kandeel FR, Koussa VKT, Swerdloff RS. Male sexual function and 

its disorders: Physiology, pathophysiology, clinical investigation, and 

treatment. Endocr Rev 2001; 22(3): 342-388.

[9]  Singh P, Gupta R, Patidar D, Singh RK. Male infertility: Causes and 

contributions. Int J Pharmaceut Sci Res 2014; 5(6): 2095-2112.

[10] Olayemi FO. A review on some causes of male infertility. Afr J Biotechnol 

2010; 9(20): 2834-2842.

[11] Saacke RG, Nadir S, Nebel RL. Relationship of semen quality to sperm 

transport, fertilization, and embryo quality in ruminants. Theriogenology 

1994; 41(1): 45-50.

[12] Sikka SC, Gurbuz N. Reproductive toxicity of organophosphate and 

carbamate pesticides. In: Gupta RC (ed.) Toxicology of organophosphate 

& carbamate compounds. London: Elsevier Academic Press; 2006, p. 447-

462. doi:10.1016/B978-012088523-7/50033-8.

[13] Sharma A. Male infertility: Evidences, risk factors, causes, diagnosis 

and management in human. Ann Clin Lab Res 2017; 5(03): 1-10. doi: 

10.21767/2386-5180.1000188.

[14] Agbaje IM, Rogers DA, McVicar CM, McClure N, Atkinson AB, 

Mallidis C, et al. Insulin dependant diabetes mellitus: Implications for 

male reproductive function. Hum Reprod 2007; 22(7): 1871-1877.

[15] Dong Y, Du RC, Jiang YT, Wu J, Li LL, Liu RZ. Impact of chromosomal 

translocations on male infertility, semen quality, testicular volume and 

reproductive hormone levels. J Int Med Res 2012; 40(6): 2274-2283.

[16] Van Assche E, Bonduelle M, Tournaye H, Joris H, Verheyen G, Devroey 

P, et al. Cytogenetics of infertile men. Hum Reprod 1996; 11(Suppl 4): 

1-24.

[17] Choi BH, Kim UH, Lee KS, Ko CW. Various endocrine disorders in 

children with t(13;14) (q10;q10) Robertsonian translocation. Ann Pediatr 

Endocrinol Metab 2013; 18(3): 111.

[18] Desai N, Sharma R, Makker K, Sabanegh E, Agarwal A. Physiologic and 

pathologic levels of reactive oxygen species in neat semen of infertile 

men. Fertil Steril 2009; 92(5): 1626-1631.

[19] Zhang ZB, Jiang YT, Yun X, Yang X, Wang RX, Dai RL, et al. Male 

infertility in Northeast China: A cytogenetic study of 135 patients with 

non-obstructive azoospermia and severe oligozoospermia. J Assist Reprod 



201A review on male infertility and its prevalence

Genet 2012; 29(1): 83-87.

[20] Fronczak CM, Kim ED, Barqawi AB. The insults of illicit drug use on 

male fertility. J Androl 2012; 33(4): 515-528.

[21] Ricci E, Viganò P, Cipriani S, Somigliana E, Chiaffarino F, Bulfoni A, et 

al. Coffee and caffeine intake and male infertility: A systematic review. 

Nutr J 2017; 16(1): 1-14.

[22] Eisenberg ML, Kim S, Chen Z, Sundaram R, Schisterman EF, Buck 

Louis GM. The relationship between male BMI and waist circumference 

on semen quality: Data from the LIFE study. Hum Reprod 2014; 29(2): 

193-200.

[23] Fernández-Sánchez A, Madrigal-Santillán E, Bautista M, Esquivel-

Soto J, Morales-González Á, Esquivel-Chirino C, et al. Inflammation, 

oxidative stress, and obesity. Int J Mol Sci 2011; 12(5): 3117-3132.

[24] Salas-Huetos A, Bulló M, Salas-Salvadó J. Dietary patterns, foods and 

nutrients in male fertility parameters and fecundability: A systematic 

review of observational studies. Hum Reprod Update 2017; 23(4): 371-

389.

[25] Viganò P, Chiaffarino F, Bonzi V, Salonia A, Ricci E, Papaleo E, et al. 

Sleep disturbances and semen quality in an Italian cross sectional study. 

Basic Clin Androl 2017; 27(1): 4-9.

[26] Mendiola J, Torres-Cantero AM, Moreno-Grau JM, Ten J, Roca M, 

Moreno-Grau S, et al. Exposure to environmental toxins in males seeking 

infertility treatment: A case-controlled study. Reprod Biomed Online 

2008; 16(6): 842-850.

[27] Irvine DS. Epidemiology and aetiology of male infertility. Hum Reprod 

1998; 13(Suppl 1): 33-44.

[28] Arulmohi M, Vinayagamoorthy V, Dongre AR. Physical violence against 

doctors: A content analysis from online Indian newspapers. Indian J 

Commun Med 2017; 42(1): 147-150.

[29] Unisa S. Childlessness in Andhra Prakesh, India: Treatment-seeking and 

consequences. Reprod Health Matters 1999; 7(13): 54-64.

[30] Zargar AH, Laway BA, Wani AI, Salahuddin M, Masoodi SR. 

Epidemiologic and etiologic aspects of primary infertility in the Kashmir 

region of India. Fertil Steril 1997; 68(4): 637-643.

[31] Kumar N, Singh AK. Trends of male factor infertility, an important cause 

of infertility: A review of literature. J Hum Reprod Sci 2015; 8(4): 191-

196. doi:10.4103/0974-1208.170370.

[32] Irfan M, Shabbir A, Raja GK, Kiyani AR, Ismail M. Sperm disorders 

and aetiologies of male infertility in Pakistan: Meta-analyses and review. 

Austin J Reprod Med Infertil 2015; 2(6): 1034.

[33] Neupane P, Sharma D, Panta PP, Aryal B, Poudel T, Amgain K. Causes 

of infertility amongst couples visited at infertility centre Kathmandu, 

Nepal. J Karnali Acad Heal Sci 2019; 2(2): 133-137.

[34] Bashed MA, Alam GM, Kabir MA, Al-Amin AQ. Male infertility in 

Bangladesh: What serve better-pharmacological help or awareness 

programme? Int J Pharmacol 2012; 8(8): 687-694.

[35] Hosain GMM, Latini DM, Kauth M, Goltz HH, Helmer DA. Sexual 

dysfunction among male veterans returning from Iraq and Afghanistan: 

Prevalence and correlates. J Sex Med 2013; 10(2): 516-523.

[36] Wettasinghe TK, Jayasekara RW, Dissanayake VHW. The low frequency 

of Y chromosome microdeletions in subfertile males in a Sinhalese 

population of Sri Lanka. Indian J Hum Genet 2012; 18(3): 320-325.

[37] Yafi FA, Jenkins L, Albersen M, Corona G, Isidori AM, Goldfarb S,  

et al. Erectile dysfunction. Nat Rev Dis Primers 2016; 2: 16003. doi: 

10.1038/nrdp.2016.3.

[38] Corona G, Lee DM, Forti G, O’Connor DB, Maggi M, O’Neill TW, et 

al. Age-related changes in general and sexual health in middle-aged and 

older men: Results from the European Male Ageing Study (EMAS). J 

Sex Med 2010; 7(4): 1362-1380. doi: 10.1111/j.1743-6109.2009.01601.x.

[39] Selvin E, Burnett AL, Platz EA. Prevalence and risk factors for erectile 

dysfunction in the US. Am J Med 2007; 120(2): 151-157. doi: 10.1016/

j.amjmed.2006.06.010.

[40] Collians HP, Kalisch D. The health of Australia’s males health. Camberra: 

Australian Institute of Health and Welfare; 2011, p. 1-74.

[41] Elhussein OG, Ahmed MA, Suliman SO, Yahya LI, Adam I. 

Epidemiology of infertility and characteristics of infertile couples 

requesting assisted reproduction in a low-resource setting in Africa, 

Sudan. Fertil Res Pract 2019; 5(1): 7-11.

[42] Tournaye H. Male factor infertility and ART. Asian J Androl 2012; 14(1): 

103-108.

[43] Man L, Baron J, Har-Vardi I, Lunenfeld E, Levitas E. A live birth 

subsequent to IVF following egg retrieval only 12 hours after 

hCG priming. Case Rep Obstet Gynecol 2013; 2013: 634385. doi: 

10.1155/2013/634385.

[44] Casper R, Haas J, Hsieh TB, Bassil R, Mehta C. Recent advances 

in in vitro fertilization. F1000Res 2017; 6: 1616. doi: 10.12688/

f1000research.11701.1.

[45] Boulware DR, Pullen MF, Bangdiwala AS, Pastick KA, Lofgren 

SM, Okafor EC, et al. A randomized trial of hydroxychloroquine as 

postexposure prophylaxis for COVID-19. N Engl J Med 2020; 383(6): 

517-525. doi: 10.1056/NEJMoa2016638. 

[46] Zitzmann M, Nieschlag E. Hormone substitution in male hypogonadism. 

Mol Cell Endocrinol 2000; 161: 73-88.

[47] Happ J, Ditscheid W, Krause U. Pulsatile gonadotropin-releasing 

hormone therapy in male patients with Kallmann’ s syndrome or 

constitutional delay of puberty. Fertil Steril 1985; 43(4): 599-608. doi: 

10.1016/s0015-0282(16)48504-3.

[48] Liu PY, Handelsman DJ. The present and future state of hormonal 

treatment for male infertility. Hum Reprod 2003; 9(1): 9-23.

[49] Rastrelli G, Corona G, Mannucci E, Maggi M. Factors affecting 

spermatogenesis upon gonadotropin-replacement therapy: A meta-

analytic study. Andrology 2014; 2(6): 794-808. doi: 10.1111/andr.262. 

[50] Dabaja AA, Schlegel PN. Medical treatment of male infertility. Transl 

Androl Urol 2014; 3(1): 9-16.

[51] Gerris J, Comhaire F, Hellemans P, Peeters K, Schoonjans F. Placebo-

controlled trial of high-dose mesterolone treatment of idiopathic male 

infertility. Fertil Steril 1991; 55(3): 603-607. doi: 10.1016/s0015-

0282(16)54193-4.

[52] Comhaire F. Treatment of idiopathic testicular failure with high-dose 

testosterone undecanoate: A double-blind pilot study  and because a 



202 Kirati M. Shah et al / Asian Pacific Journal of Reproduction 2021; 10(5): 195-202

therapeutic effect of the usual dose patients and study protocol. Fertil 

Steril 1990; 54(4): 689-693. doi: 10.1016/s0015-0282(16)53831-x.

[53] Websterl J, Piscitelli G, Polli A, Alberton AD. Dose-dependent 

suppression of serum prolactin by cabergoline in hyperprolactinaemia: A 

placebo controlled, double blind, multicentre study. Clin Endocrinol (Oxf) 

1992; 37(6): 534-541. doi: 10.1111/j.1365-2265.1992.tb01485.x.

[54] Verhelst J, Abs R, Maiter D, Bruel Avanden, Vandeweghe M, Velkeniers 

B, et al. Cabergoline in the treatment of hyperprolactinemia: A study in 

455 patients. J Clin Endocrinol Metab 2018; 84(7): 2518-2522.

[55] Peiris LDC, Dhanushka MAT, Jayathilake TAHDG. Evaluation 

of aqueous leaf extract of Cardiospermum halicacabum (L.) on 

fertility of male rats. Biomed Res Int 2015; 2015: 175726. doi: 

10.1155/2015/175726.

[56] Jiang D, Coscione A, Li L, Zeng BY. Effect of Chinese herbal medicine 

on male infertility. Int Rev Neurobiol 2017; 135: 297-311. doi:10.1016/

bs.irn.2017.02.014.

[57] Gamit KG, Vyas NY, Chudasama P, Raval MA. Aphrodisiac and 

spermatogenic potential of Ayurveda formulation-Ashwagandhadi Lehya. 

J Biol Act Prod from Nat 2020; 10(4): 285-302.

[58] Vyas N, Raval M, Patel N. Quantitative estimation of scopoletin from 

Argyreia speciosa  (L. f.) sweet by a validated high performance thin layer 

chromatographic method. Sep Sci Plus 2020; 3(8): 362-368.

[59] Vyas N, Gamit K, Raval M, Nidhhi S. Aphrodiasiac and spermatogenic 

potential of unsaponifiable fraction from seeds of Hygrophilla spinosa T., 

Ander in rats. Sereal Untuk 2018; 51(1): 51.

[60] Raval M, Gamit K, Vyas N, Patel S. Estimation of Withaferin-A from 

Ashwagandhadi Lehya using HPLC. Int J Pharm Sci Res 2020; 11(1): 

334-342. 

[61] Vyas N, Gamit K, Raval M, Patel SG. Isolation and chemical 

characterization of bioactive alkaloid from Argyreia speciosa Linn. having 

action on isolated rat Leydig cells. Asian J Pharm Clin Res 2019; 12(10): 

276-280. doi: 10.22159/ajpcr.2019.v12i10.34789.

[62] Gamit  KG, Vyas NY, Patel  ND, Raval  MA. Est imation of 

guggulsterone-Z in Gokshuradi guggulu using reversed-phase high-

performance liquid chromatograph Y. Asian J Pharm Clin Res 2018; 

11(11). doi: 10.22159/ajpcr.2018.v11i11.26894.

[63] Vyas NY, Raval MA. Aphrodisiac and spermatogenic potential 

of Alkaloidal fraction of Hygrophila spinosa T. Ander in rats. J 

Ethnopharmacol 2016; 194: 947-953. doi: 10.1016/j.jep.2016.10.080.

[64] Vyas N, Raval M. Effect of unsaponifiable fraction of seeds of 

Hygrophila spinosa T. Ander on testosterone production of rat Leydig 

cells in vitro. Asian J Pharmaceut Clin Res 2016; 9(6): 184. doi: 10.22159/

ajpcr.2016.v9i6.14049.

[65] Vyas N, Raval M. Quantification of two marker compounds from 

unsaponifiable matter of Hygrophila spinosa seeds using validated TLC-

densitometric method. Int J Pharmaceut Sci 2015; 7(4): 39-46.

[66] Adamopoulos DA, Pappa A, Billa E, Nicopoulou S, Koukkou 

E, Michopoulos J. Effectiveness of combined tamoxifen citrate 

and testosterone undecanoate treatment in men with idiopathic 

oligozoospermia. Fertil Steril 2003; 80(4): 914-920. doi: 10.1016/s0015-

0282(03)01123-3.

[67] Sharma RK, Agarwal A. Role of reactive oxygen species in male 

infertility. Urology 1996; 48(6):835-850. doi: 10.1016/s0090-

4295(96)00313-5.

[68] Lenzi A, Lombardo F, Sgrò P, Salacone P, Caponecchia L, Dondero F, 

et al. Use of carnitine therapy in selected cases of male factor infertility: 

A double-blind crossover trial. Fertil Steril 2003; 79(2): 292-300. doi: 

10.1016/S0015-0282(02)04679-4.

[69] Ross C, Morriss A, Khairy M, Khalaf Y, Braude P, Coomarasamy A, et al. 

A systematic review of the effect of oral antioxidants on male infertility. 

Reprod Biomed Online 2010; 20(6): 711-723.

[70] Zaiu S, Nasr A. Lipid peroxidation and human sperm motility: Protective 

role of of vitamin E. J Androl 1996; 31: 530-537.

[71] Palamanda JR, Kehrer JP. Involvement of vitamin E and protein thiols 

in the inhibition of microsomal lipid peroxidation by glutathione. Lipids 

1993; 28(5): 427-431. doi: 10.1007/BF02535941.

[72] Dawson EB, Harris WA, Rankin WE, Charpentier LA, Mcganity WJ. 

Effect of ascorbic acid on male fertility. Ann N Y Acad Sci 1987; 498: 

312-323. doi: 10.1111/j.1749-6632.1987.tb23770.x.

[73] Fraga CG, Motchnik PA, Shigenaga MK, Helbock HJ, Jacobs RA, Ames 

BN. Ascorbic acid protects against endogenous oxidative DNA damage 

in human sperm. Proc Natl Acad Sci USA 1991; 88(24): 11003-11006. 

doi: 10.1073/pnas.88.24.11003.

[74] Ursini F, Heim S, Kiess M, Maiorino M, Roveri A, Wissing J, et at. Dual 

function of the selenoprotein PHGPx during sperm maturation. Science 

1999; 285(5432): 1393-1396. doi: 10.1126/science.285.5432.1393.

[75] Agarwal A, Sekhon LH. The role of antioxidant therapy in the treatment 

of male infertility. Hum Fertil (Camb) 2010; 13(4): 217-225. doi: 

10.3109/14647273.2010.532279.

[76] Lenzi A, Culasso F, Gandini L, Lombardo F, Dondero F, Andrologia I. 

Glutathione therapy in male infertility. Hum Reprod 1993; 8(10): 1657-

1662.

[77] Oeda T, Henkel R, Ohmori H, Schill WB. Oxygen species in human 

semen: A possible therapeutic. Andrologia 1997; 29(3): 125-131. doi: 

10.1111/j.1439-0272.1997.tb00305.x.

[78] Gavella M, Lipovac V. Pentoxifylline-mediated reduction of superoxide 

anion production by human spermatozoa. Andrologia 1992; 24(1): 37-39. 

doi: 10.1111/j.1439-0272.1992.tb02606.x.

[79] Chia SE, Ong CN, Chua LH, Ho LM, Tay SK. Comparison of zinc 

concentrations in blood and seminal. J Androl 2000; 21(1): 53-57.


