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Abstract

Introduction and Objectives. Reproduction is a simple and natural experience for most couples who wish to start 
a family. The World Health Organization (WHO) and the American Society for Reproductive Medicine (ASRM) define 
infertility as a couple’s inability to conceive a child after at least 12 months of unprotected sex. Data on the magnitude 
of the phenomenon of general infertility and male infertility in particular are very varied in the literature. In Romania, 
there are no conclusive studies indicating the frequency of infertility in general and male in particular. Male infertility 
is a complex multifactorial disease with a very heterogeneous phenotypic representation. In approximately 40% of 
primary testicular failure, etiology remains unknown and some of it is likely to be caused by genetic abnormalities 
that have not yet been identified. In the last 10 years, the search for “hidden” genetic factors has not been too success-
ful in identifying recurrent genetic factors with potential clinical applications. We intend in our study to make a survey 
of the clinical conditions associated with infertility in our county.

Materials and Methods. The prospective study was conducted between 2013 and 2017. It was endorsed by the 
Ethics Committee of Arad County Hospital and the Scientific Commission for the Scientific Research of UVVG (“Vasile 
Goldis” Western University of Arad). Our study included male patients who agreed to the study and signed an in-
formed consent after having received detailed information about the purpose of the study and how it was performed. 
We included in our study all patients of all ages, who addressed an andrological examination and also patients who 
addressed other urological problems but were diagnosed with male infertility or with modified spermograms. Our 
study did not apply selection criteria for age, ethnicity, socio-economic status etc.

Results. There is a clear need to understand the heterogeneous causes behind male infertility and the need to im-
prove individualized treatment of the condition. Currently, there are only a few large-scale epidemiological studies 
addressing this subject and our research shows the results in our geographic area.

Conclusions. The incidence of male infertility cases was relatively constant (3%). Male infertility is characteristic of 
the 35-40 year old group. An important factor affecting male fertility is smoking. According to the data reported in 
the literature and also our data in 68% of the male infertility patients the cause has been identified. For 32% of in-
vestigated infertile men, the etiology of infertility could not be identified. Varicocele remains the main cause of male 
infertility, being present in over 30% of infertile men. Oligospermia or oligozoospermia is the most common form 
under which male infertility is manifested. The quality of sperm can be influenced by a number of factors. More than 
20 factors associated with infertility in the study group, but without being a direct cause of infertility, were identified 
in the research.
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Introduction and Objectives
Reproduction is a simple and natural experience 

for most couples who wish to start a family. However, 
for some couples it is very difficult to conceive, often 
facing a problem of infertility. Infertility affects approx-
imately 15% of couples wanting a child, about half of 
cases involving infertility of the male factor. Male infer-
tility can be caused by a number of factors and, there-
fore, even the most complex approach, including phys-
ical, serological and hormonal examinations, may not 
detect the etiology of the reproductive dysfunctions.

The World Health Organization (WHO) and the 
American Society for Reproductive Medicine (ASRM) 
define infertility as a couple’s inability to conceive a 
child after at least 12 months of unprotected sex. [1] Ac-
cording to the European Urology Association’s Guide-
line, infertility is defined as the inability of a sexually 
active couple not using contraceptive methods to 
achieve a pregnancy within 12 months [2]. Male infertil-
ity is a problem of the reproductive system, and infer-
tility is often confused with sterility, which means that 
a man has completely lost his fertility. Men who are 
sterile can be considered infertile, but not all infertile 
men are necessarily sterile because an infertile male 
can become a father with medical help or a change in 
his lifestyle. For about one in five infertile couples, the 
problem lies exclusively with the male partner.

Data on the magnitude of the phenomenon of gen-
eral infertility and male infertility in particular are very 
varied in the literature. Currently, we do not have con-
clusive data demonstrating the global prevalence of 
infertility [3]. According to WHO estimates, 60-80 million 
couples worldwide are currently suffering from infertility 

[4]. It is estimated that female infertility is between 8-12% 
globally. So this percentage does not necessarily reflect 
reality in certain countries or regions. Approximately 
10% of couples in the United States are defined as in-
fertile because of their inability to conceive. According 
to the National Center for Health Statistics, infertility 
in women increased from 4.56 million in 1982 to 7.26 
million in 2002, then decreased slightly to 6.71 million 
in 2006-2010 [5-6]. In addition, the fertility rate in men 
younger than 30 has also declined by 15% worldwide [7].

Agarwal et al. [8] have recently reported data on the 
prevalence of global infertility where they also included 
data on male infertility disorders. In developed regions 
such as North America, Europe and Australia, infertility 
reporting is much more accurate than other regions of 
the globe. In North America 4.5 -6% of men are infertile 

[9] in Australia 8% of men are infertile and 9% of men 

over 40 years have visited an infertility clinic at one time 

[10] and in Europe 7.5% of men are infertile [11]. Olsen and 
colleagues found that infertility varies widely across 
Europe. After 12 months of not being able of conceiv-
ing a child, 51.1% of couples sought help for infertility 
in Denmark, 43.2% in Germany, 37.9% in Italy, 19.1% in 
Poland and 43.2% in Spain [12]. The rate of infertility in 
North Africa, Sub-Saharan Africa and Eastern Europe is 
approaching some of the highest percentages of male 
infertility estimated worldwide [8,13].

In 2010, the WHO changed the reference values ​​for 
semen analysis in the case of male infertility diagnosis 

[14]. Changing them has led to the classification of sev-
eral men as fertile. Thus, a man with reference values ​​
greater than 15 million spermatozoa, normal mor-
phology greater than 4% and progressive motility of 
40% is considered normal from the perspective of the 
changed reference values [15].

In conclusion, the prevalence of male infertility is 
not fully known due to data collection difficulties that 
are influenced by several factors including man’s so-
cio-cultural status, religion etc.

In Romania, there are no conclusive studies indi-
cating the frequency of infertility in general and male 
in particular. According to the European Urology As-
sociation Guidelines, 15% of couples cannot have a 
pregnancy in the first year of unprotected sexual ac-
tivity. This is the time when medical investigations are 
performed, and specific infertility treatment is recom-
mended. Despite progress, especially in genetics, etiol-
ogy is still unknown in approximately 40% of cases and 
is called idiopathic infertility. Male infertility is a com-
plex multifactorial disease with a very heterogeneous 
phenotypic representation, and in at least 15% of cas-
es, this condition is related to known genetic disorders, 
including both chromosomal changes and single gene 
alterations. In approximately 40% of primary testicular 
failure, etiology remains unknown and some of it is 
likely to be caused by genetic abnormalities that have 
not yet been identified. In the last 10 years, the search 
for “hidden” genetic factors has not been too successful 
in identifying recurrent genetic factors with potential 
clinical applications. 

Materials and Methods
The prospective study was conducted between 

2013 and 2017. It was endorsed by the Ethics Commit-
tee of Arad County Hospital and the Scientific Com-
mission for the Scientific Research of UVVG (“Vasile 
Goldis” Western University of Arad). Our study included 
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male patients who agreed to the study and signed an 
informed consent after having received detailed infor-
mation about the purpose of the study and how it was 
performed. We included in our study all patients of all 
ages, who addressed an andrological examination but 
also patients who addressed other urological problems 
but were diagnosed with male infertility or with mod-
ified spermograms.  Our study did not apply selection 
criteria for age, ethnicity, socio-economic status etc.

All patients were clinically examined and all anom-
alies (eg varicocele) or malformations (eg hypospadi-
as, cryptorchidia) were noted in the evaluation sheet. 
Also, in all patients, a screening ultrasound of the uro-
genital apparatus was performed to identify other as-
sociated urological pathologies. The spermogram was 
performed from all patients in the study group to have 
a starting point in the analysis of a possible infertility. 
Biological samples were re-evaluated for hypothalam-
ic-pituitary-gonadal axis assessment: total testoster-
one, free testosterone, FSH, LH, prolactin.

Results
There is no conclusive and recent data showing the 

prevalence of male infertility in Romania, which is why 
this study aims to create a starting point for a wider 
evaluation and to draw attention to the complex issues 
related of male fertility disorders in the demographic 
context of a downward trend. Thus, the present paper 
has proposed a multidisciplinary approach to male in-
fertility disorders on a representative sample for the 
male population in Romania.

The study was conducted over a period of 5 years 
with a total number of investigated patients of 8207 
men, representing 0.08% of the total male population 
in Romania (9 746 000 are men, according to INS 2014 
(ins.ro). These patients come from Arad County and 
represents 1.7% of the county’s total population ac-
cording to INS 2016 [15], 3.56% of the total male popula-
tion of Arad county and 4.64% of the male population 
aged 15-69. Patients diagnosed with male infertility 
ware 206, which represents an average of 2.51% of all 
investigated patients (Figure 1).

It has to be said that this prevalence during the 
five years of study is relative because some of the 
male infertility patients choose to be diagnosed in 
private medical centers where data are not available 
or in other large health centers such as Timisoara, Bu-
charest. Thus, based on our data, we can estimate that 
the prevalence of infertility disorders in Arad County is 
about 3% and at national level it could reach 5%. This 
estimate is based on the size of the male population in 
Bucharest [16].

The incidence of male infertility cases was rela-
tively constant during the investigation period, which 
shows that this problem remains in the population and 
should be an alarm signal for short-term demographic 
programs at national level.

Of the total male urologic patients, 206 men with 
an average age of 32.5 years were selected. At age ex-
tremes, there is a 10-year-old patient with micropenis 
and testicular hypoplasia, subsequently diagnosed 
with chromosomal abnormality, and a 50-year-old pa-
tient who referred to urology for infertility problems. 
Most of the patients included in the study came from 
the urban area of Arad County (Figure 2). 

Fig. 1. 
Prevalence 
of infertility 
disorders 
in the male 
population 
in Arad 
County.

An important factor affecting male fertility is smok-
ing. From the study group 55% are smokers (Figure 
3). Of this sub-group 90.2% are under 40 years of age. 
Smoking has harmful effects on the reproductive sys-
tem. The quality of sperm is decreased in smokers by 
changes in semen sperm counts, low motility or abnor-
mal sperm morphology compared to non-smokers or 
moderate smokers. Thus, it is possible that in our data, 
a cause of male infertility as a whole is due to smoking. 
However, literature data contradict the direct action of 
smoking on male infertility, measured by the number 
of pregnancies. But if we talk about patients who are at 
the limit of infertility, it is very likely that smoking will 
make a difference to male infertility.

Fig. 2. The provenance 
environment of the 
study group.
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Of the total infertile patients included in the study 
group 88.3% are young and very young <40 years. This 
distribution is interesting given that these age groups 
are the most sexually active and optimal chances of 
procreation. Although the number of patients in the 
study group is moderate, the data are quite eloquent 
regarding the tendency for male infertility to manifest 
in the young population, a trend that is steadily in-
creasing.

In approximately 40% of infertile couples there is no 
apparent cause. In the study group 68% of the couple 
infertility is attributed to the male partner for whom 
the cause was identified (Figure 4). For 32% of investi-
gated infertile men, the etiology of infertility could not 
be identified.

Fig. 3. Share of smokers in the study 
group.

Fig. 4. The ratio 
between known 
and unknown 
etiology of the 
male infertility in 
the study group.

Current knowledge of varicocele’s impact on testic-
ular function is largely based on studies on subfertile 
and infertile men, making it difficult to extrapolate the 
impact of varicocele on the general population. The 
link between varicocele and male infertility has been 
under fierce debate for more than half a century. Var-
icocele is considered the most common corrective 
cause of male infertility, but some men with varicocele 
are able to have children, even without intervention. In 
addition, improving the quality of semen after varico-
celectomy does not always result in spontaneous preg-

nancy. Studies on possible pathophysiological mecha-
nisms behind varicocele induced infertility attempted 
to address these controversies. Oxidative stress seems 
to be a central mechanism; however, no theory is able 
to explain the differential effect of varicocele on infer-
tility. As a consequence, careful selection of patients for 
treatment based on couples’ fertility status, varicocele 
grade and semen quality is essential to gain a chance of 
further pregnancy.

30% of patients in the study group presented the 
varicocele as a clear cause of infertility (Figure 5). Of 
these, the most common was the second grade varico-
cele followed by grade III varicocele (Fig.6)

Fig. 5. Proportion of pa-
tients with varicocele

Fig. 6. Types 
of varicocele 
and frequency 
in the study 
group.

The lack of large population studies makes it diffi-
cult to extrapolate the impact of varicocele on repro-
ductive health in the human population. Therefore, it 
is necessary to know the associations between varico-
cele and hormonal or semen changes especially in the 
young male population.

Among the factors responsible for male infertility, 
hypogonadotropic hypogonadism (HH) is a treatable 
cause and is found in a small number of individuals. 
HH may be congenital (eg, Kallmann’s syndrome) or 
acquired as a result of pituitary lesion, hyperprolac-
tinemia, or excessive use of steroidal anabolic agents. 
Patients have a reduced testosterone level with mod-
ified spermograms (oligospermia or azoospermia) 
secondary to low pituitary gonadotropins: luteinizing 
hormone (LH) and follicle stimulating hormone (FSH). 
According to the literature the percentage of HH pa-
tients is small (4%).

Other causes identified in the infertile study group 
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are shown in Figure 7. Among them, varicocele and 
urogenital infections are the most common causes 
identified as associated with male infertility.

According to the European guidelines on male in-
fertility management, semen analysis is an important 
element in determining the diagnosis of infertility. The 
study group presented various types of spermogram 
changes. The quantitative and qualitative analysis of 
the spermogram in patients diagnosed with infertility 
led to their classification in three major groups: 65% 
of the infertile patients had oligosospermia, the most 
common condition reported in the male infertile pop-
ulation; 20% of patients were enrolled in the azoosper-
mia group; 15% of patients had other changes in the 
spermogram, yet they were unable to conceive in the 
couple relationship.

At a closer analysis of the study group, an appro-
priate distribution was performed according to the as-
sessment of sperm counts (Table 1).

Oligozoospermia is one of the most common ab-
normalities in infertile men. Between 40% and 50% of 
infertile couples, the male partner is responsible for 

Fig. 7. Known cases of male infertility identified in the study group.

Clinical diagnosis Characteristics No. of patients

Oligosospermia <10 mil / ml spermatozoa 43

Azoospermia complete absence of sperm 50

Aspermia without ejaculated seminal fluid 1

Asthenozoospermia > 40% of low-motility sperm 31

Teratozoospermia < 4-5% of normal morphology sperms 6

Oligoastenozoospermia sperm motility < 8 mil / mL 58

Hematospermia RBC in semen 17

Piospermia leukocytes in semen 0

Polizoospermia high sperm count 0

Table 1: Clinical diagnosis of infertility based on spermogram analysis in patients in the study group.

infertility. However, there appears to be a geographi-
cal variation in fertility couples such as 59% in France 

[17], 26% -32% in the UK and Kashmir Valley in India and 
around 36% in South Africa, Indonesia and Finland. 
Other studies have shown that there is also a regional 
variation in mean sperm concentration in men in differ-
ent regions of the USA and France [18-20].

Geographic, ethnic, climatic and occupational fac-
tors were suggested to be responsible for regional dif-
ferences in sperm counts in males [19,21]. Unfortunately, 
in Romania there is no data to prove the male infertility 
rate, the less we have not found data to show the distri-
bution of infertile couples on geographic areas.

More than 20 factors associated with infertility in 
the study group could be identified, but they were not 
a direct cause of infertility (Figure 8). Among these, the 
most frequently encountered were: obesity, microlitis 
or renal lithiasis, bilateral hernias, etc.

Fig. 8. Pathologies associated with infertile patients in the study group.
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contributes to male infertility. The prevalence of obe-
sity has steadily increased over the past 35 years and is 
currently a major health problem. Only in the US more 
than one third of the population is obese. Obesity is 
associated with low sperm counts. Obesity alters the 
hypothalamic-pituitary-gonadal axis both centrally 
and peripherally, leading to hypogonadotropic, hy-
pererestrogenic hypogonadism. Factors derived from 
adipose tissues, such as leptin and adipokine, regulate 
testosterone production and inflammation, respective-
ly. The increase in systemic inflammation results in an 
increase in the number of reactive oxygen species and 
the fragmentation of sperm DNA. Increasing testicular 
temperature due to body habitus and inactivity affects 
spermatogenesis. The degree to which obesity affects 
hormonal levels, semen parameters, sperm DNA integ-
rity, and pregnancy rates vary, which may be the result 
of other comorbid conditions. Weight loss had inco-
herent results. Multiple interdependent mechanisms 
contribute to the detrimental effect of obesity on 
male fertility. Studies on large, randomized cohorts are 
needed to better characterize the therapeutic benefits 
of weight loss to restore male reproductive potential.

Discussions
Approximately 15% of reproductive couples fail to 

conceive over a 12-month period. In 50% of couples, 
abnormal semen parameters indicate an incidence as-
sociated with male infertility [22].

There is a clear need to understand the heteroge-
neous causes behind male infertility and the need to 
improve individualized treatment of the condition. 
Currently, there are only a few large-scale epidemio-
logical studies addressing this subject [23, 24].

There is a growing tendency to thoroughly underes-
timate male infertile partners before opting for assist-
ed reproductive technology (ART). As a consequence, 
men with medical pathologies that can be the main 
cause of suboptimal quality of semen are not proper-
ly diagnosed and treated. Inappropriate assessment of 
the causes of male infertility leads to a common situa-
tion where the female partner is subjected to invasive, 
stressful and expensive ART procedures, without con-
sidering alternative solutions to manage the infertility 
of the couple.

Known causes of male infertility are: congenital or 
acquired urogenital abnormalities, malignancies, uro-
genital tract infections, elevated scrotal temperature, 
endocrine disorders, immunological factors and some 

characteristic genetic anomalies. However, in 30 to 
40% of cases, the etiology of male infertility remains 
unknown and is called male idiopathic infertility [24]. De-
spite the fact that these men do not have a history of 
diseases that affect fertility and show normal physical 
examinations and endocrine, genetic and biochemical 
laboratory tests, semen analysis often reveals abnor-
mal semen parameters. The most common anomalies 
of routine semen analysis are: the absence of sperm 
(azoospermia); very low number of sperm in ejacu-
late (oligosospermia); abnormal morphology (terato-
sospermia) and / or abnormal sperm motility (asteno-
soospermia). These anomalies of idiopathic sperm are 
supposed to be caused by several factors, including 
reactive oxygen species (ROS), unknown genetic and 
epigenetic abnormalities, and endocrine disturbances 
through ecological pollution [26]. The state of absence 
of sperm in ejaculation is called azoospermia and is 
identified in 11% of infertile men. In 40% of cases, azo-
ospermia is caused by physical blocking of the male 
eccentric duct system (obstructive azoospermia, OA), 
and here the etiology is mostly known. The remaining 
cases are called non-structural azoospermia (ANO) and 
are frequently associated with testicular failure, char-
acterized by a lower volume of testicles and elevated 
LH and FSH concentrations [27]. However, many times 
the cause of infertility remains unknown and may be 
due to genetic anomalies. These genetic defects may 
result in a total absence of spermatogenesis, also called 
Sertoli Cell Only (SCO), or in a stop to the maturation of 
spermatogenesis.

Conclusions
1. The incidence of male infertility cases was rel-

atively constant (3%) over the investigation period, 
which shows that this problem remains in the popula-
tion and should be an alarm signal for short-term de-
mographic programs at national level.

2. Male infertility is characteristic of the 35-40 year 
old group. Of the total infertile patients included in 
the study group, 88.3% are young and very young 
<40 years. This distribution is interesting given that 
these age groups are the most sexually active and op-
timal chances of procreation. Although the number of 
patients in the study group is moderate, the data are 
quite eloquent regarding the tendency for male infer-
tility to manifest in the young population, a trend that 
is steadily increasing. 

3. An important factor affecting male fertility is 
smoking. From the study group 55% are smokers. Of 
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ing has harmful effects on the reproductive system. The 
quality of sperm is decreased in smokers by changes in 
semen sperm counts, low motility or abnormal sperm 
morphology compared to non-smokers or moderate 
smokers.

4. According to the data reported in the literature 
and also our data in 68% of the male infertility patients 
the cause has been identified.

5. For 32% of investigated infertile men the etiolo-
gy of infertility could not be identified. Our inability to 
find the causes of infertility does not mean that there 
is no cause for this disorder. Management of infertile 
couples with idiopathic causes requires individualized 
treatment. Several key variables, including age, history 
of infertility, treatment history, costs and risks, should 
be considered when selecting the appropriate treat-
ment plan. However, the main problem of treatment 
for these couples is disagreement among physicians 
about the management of inexplicable subfertility.

6. Varicocele remains the main cause of male infer-
tility, being present in over 30% of infertile men.

7. Oligospermia or oligozoospermia is the most 
common form under which male infertility is manifest-
ed. In the study group, 64.56% of patients are in this 
category. Of these, the most frequent change in sperm 
counts was low sperm motility in semen - the oligoast-
enozoospermia.

8. The quality of sperm can be influenced by a num-
ber of factors. More than 20 factors associated with in-
fertility in the study group, but without being a direct 
cause of infertility, were identified in the research.
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