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ABSTRACT

Objectives: The purpose of this study is to characterize environmental and behavioural risk factors that may
be associated with altered sperm parameters.

University 1 of Constantine, Algeria.

Materials and methods: This is a retrospective study carried out in the centre of assisted reproduction clinic Ibn Rushd , Constantine.
We selected 404 patients with pathological semen parameters and / or spermocytogramme. Epidemiological, clinical and labora-
tory parameters were recorded for each patient and, after exclusion of azoospermia cases, sperm parameters were studied for 327

patients.

Results: The semen was disrupted in 84.3% of cases with a predominance of oligo-astheno-teratospermia. We found a small effect of
age, smoking and taking hot baths on sperm parameters. In contrast we observed a significant decrease in the sperm count of subjects

exposed to high heat and / or toxic inhalations.

Conclusion: This study shows a moderate effect of environmental and behavioural risk factors on sperm parameters. Exposure to heat
and toxic substances seems to be the most deleterious factor for spermatogenesis.

Introduction

Infertility is nowadays a real public health problem. It is de-
fined by the absence of conception after 24 months of un-
protected sexual intercourse(Brzakowski and al, 2009). It
affects 80 million people worldwide and about one in six
couples faces a primary or secondary infertility (Le Goff and
al., 2008). Infertility affects 15% of couples in France (Sharlip
and al,, 2002), and in Algeria, the president of the national as-
sociation of centres of assisted reproductive technology (ART)
has estimated that 300 000 couples were infertile that is to
say 7% of couples of reproductive age. This discrepancy can
potentially be explained by the youth of the Algerian popula-
tion and the average age of mothers being lower at the time
of conception of the first child. Male etiology is found in about
two thirds of couples, whereas before infertility was mainly
attributed to women (Sharlip and al., 2002).

The decrease in sperm parameters, observed for several dec-
ades, raised the problem of declining fertility in men. Numer-
ous studies have documented that certain risk factors could
affect spermatogenesis. In addition to physiological, genetic
and environmental variations, lifestyle (tobacco, alcohol, hot
baths) as well as psychosocial factors seem to affect sperm
production in men (Sharpe and Franks 2002). However, sev-
eral studies published in the medical literature and revolving
around these factors and infertility present conflicting results.
Further studies are therefore needed in order to better under-
stand the effect of these factors on sperm pathophysiology.
The objective of this study is to characterize different envi-
ronmental and behavioural risk factors that can be associated

with altered sperm parameters in a population of eastern Al-
geria. Materials and methods

Target population

This is a retrospective descriptive study of 599 consecutive
cases received between January 2011 and February 2012 in
the centre of medically assisted reproduction (PMA) at the
Ibn Rochd private clinic, Constantine. In all cases the patients
were referred to the clinic by their doctor for infertility diag-
nosis. Four hundred and four patients were included in this
study according to the following criteria: 1) man: married
for over a year, 2) semen and / or pathological spermocy-
togramme, 3) the use of in vitro fertilization ( IVF) by Intra
Cytoplasmic Sperm Injection (ICSI) has been recommended.
Men with normal semen analysis and spermocytogramme and
intended for a PMA with a female indication were excluded.
Spermatic parameters were studied for 327 patients after ex-
clusion of azoospermia.

Through a questionnaire, each patient was interviewed on
the following parameters : - Epidemiological : Age, occupa-
tion, place of habitat, lifestyle factors (physical activity, ciga-
rette smoking and alcohol, hot baths, heat exposure, toxic
agents and radiation). - Clinical: Type and duration of infer-
tility, weight, urogenital history, medical, family, the couple
inbreeding, parental consanguinity, data from the clinical ex-
amination. - Paraclinical: semen analyzes were performed ac-
cording to the WHO criteria after a period of 3 to 4 days of
abstinence, sperm collection is carried out in the laboratory,
by masturbation. For normal sperm, the sperm count was ac-
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cepted as greater than 20 million / ml; oligozoospermia 5-20
million / ml and severe oligozoospermia less than 5 million /
ml. The mobility was assessed by calculating the proportion
of normal mobility forms and reduced mobility (degree of a
and b of the WHO classification) of the total number of mobile
forms. The mobility has been described as normal if 50 % or
more of sperms are progressively mobile less than 30 minutes
after ejaculation, asthenozoospermia with less than 50 % of
normal mobility and decreased ( a + b ). The spermocytogram
was performed according to the modified classification of
David (Auger and al., 2000) to 327 patients. A normal sperm
contains more than 30 % of normal sperm, teratozoosperm-
ia was noticed in over 70 % of abnormal sperm. A testicular
biopsy was performed in some cases of azoospermia. An as-
sessment of infection (Mycoplasma, Chlamydia, VDRL , TPHA
, HIV1 , HIV2 , HCV, HBs Ag ) was conducted systematically.
Each patient underwent an ICSI involving the direct injection
of a single spermatozoa into the cytoplasmic oocyte using a
micromanipulator.

Statistical analysis:

Data collection was done on the basis of a questionnaire con-
taining all the parameters to be studied before being intro-
duced into an Access database. The results were analyzed by
two statistical calculation software programs: ‘EPIINFO v 3.5’
and ‘Med calcul’ These last two have allowed us to carry out
for a descriptive analysis of each variable through the calcu-
lation of averages and frequencies and in order to check the
independence of two or more qualitative characteristics, we
used the PEARSON X2 statistical test. The search for a corre-
lation between the parameters sperm and age was made by
calculating the linear regression correlation coefficient, the
ANOVA test was used to compare mean values between sperm
parameters of the different groups studied (Table 1, 2 and 3).

Results

Frequency :

Of the 599 files included at the centre of the PMA for infertili-
ty, the frequency of patients with semen and / or pathological
spermocytogramme was 83.3 %. We can therefore consider
that among couples consulting for infertility, a feminine indi-
cation alone was present in 16.7 % of couples. Among the 404
patients included in our series, 70.5 % have shown a mascu-
line indication alone and 29.5 % have shown a mixed mascu-
line and feminine indication.

Clinically

Infertility was primary in 90.3 % (n = 365) and second-
ary in 9.7 % (n = 39) with an average duration of 6,7 + 3,6
years with extremes of one year and 20 years, with 42.8% of
patients presenting infertility of 1-5 years , and 45% of 6-10
years.

Evolution of spermatic parameters according to age

The average age of patients was 38+5.6 years , with extremes
of 26 and 55 years, the age bracket between 36 and 40 has
provided the most cases with 153 patients ( 37.9 % ) fol-
lowed by the 31 to 35 years with 98 cases ( 24.30 %) (Fig-
ure.1). The average age of partners was 32.6+4.96 years with
extremes of 18 and 46 years. We observe that patients aged
26 to 40 years are most commonly affected by primary infer-
tility (p < 0.001) and older patients (41-55 years) suffer more
frequently of secondary infertility than younger patients (26
- 40 years) (p < 0.001).

The distribution of age

frequencies shows that nearly 85% of our population of men
are aged 25-45 years. The average ejaculat volume, calculated
on the entire sample ( 327 cases ), is 2.9+1.6 ml, the average
sperm count was 37.6+35.6 ( x106/ml ), the average mobil-

ity of forms (a + b) is 28.8+17.4 %, the percentage of atypi-
cal forms is 67.9+22.6 %. The study of the linear regression
of semen parameters according to age allows us to observe a
significant correlation between age and sperm motility (P =
0.01) with a correlation coefficient r = 0.135, r2 = 0.015, in-
dicating an increase in mobility with age. However analysis
of our data by age bracket indicates a significant decrease in
mobility and in the percentage of typical forms after 45 years
(data not shown). The study by linear regression for all age
groups indicates results that are apparently contradictory
because of being based on the analysis of a large majority of
patients in the 31-45 age bracket (Figure.1). The percentages
of variance explained by the regression line (r2) and the cor-
relation coefficients (r) demonstrated that there is no signifi-
cant link (ns) between the spermatic volume, the sperm count
and the frequency of atypical forms according to age (Figure.

2. Biologically

Regarding the spermatic results, the semen analysis was dis-
rupted in 83.3 % of cases. Of these patients, oligo-astheno-
teratospermia (OAT) was objectivised in 104 cases (25.7 %)
and shows the sperm abnormality the most represented. We
then observed an asthenospermia (A) in 83 patients (20.5
%), an astheno-teratospermia (AT) for 79 cases (19.5 %),
azoospermia(AZ) was noted in 46 cases (11.4 %), an oligozo-
ospermia (0) 41 cases (10.1 %) with a severe oligozoosperm-
ia (0OS) 27 cases and a moderate oligozoospermia (OM) for 14
cases than an oligo-asthenospermia (OA) for 35 cases (8.4%)
(Figure. 3). Finally, 16 cases (4 %) had abnormal volume (
HPOR group) with 13 cases of hypospermia (HPO ) and 3 cas-
es of hyperspermia (HPR) , while for 100 patients ( 16.4% )
the semen analysis was normal.

The occupation

Recruited patients were divided into seven socio-profes-
sional groups. The most represented group was the group
7 of officials with 27.7% (n = 108), followed by group 4 of
military (63 cases) and security agents (17cas) with 21.03%,
followed by the group of traders (70 cases) with 17.3%.
The study of the dependence between the profession and
sperm parameters showed a significant decrease in the sperm
count p <0.01 of cooks, drivers and workers in comparison
with the liberal profession group and a significant decrease
in the count p <0.05 in the group of cooks, drivers, labourers
and farmers sets in comparison with other groups (Table. 1).

Physical activity

217 subjects that is to say (53.7 %) do not practise any sport
against 108 (26.7 %) of patients who practise sport regularly
(= 2 times per week), 8.2 % practised it rarely and 11.4 %
have stopped completely.

Hot baths

36.9 % of the studied patients regularly take hot baths against
63.1 % who rarely or never do. We found a significant differ-
ence in spermatic parameters p < 0.05 in both groups with
an increase in the volume of patients who regularly take hot
baths compared to those who don’t take any (Table. 2).

Alcohol and tobacco

Regarding risk behaviors, among the cases studied, 210cas
(52%) do not smoke against 175 cases (43.31%) who smoke.
Of a total of 130 smokers, 90 patients or 69.2 % consume
more than 20 cigarettes per day (c / d) against 40 patients
(30.8 %) who consume less than 20 cigarettes per day. the
link between cigarette smoking and sperm parameters did not
show a significant difference in motility, morphology, and vol-
ume of the two groups but the difference in the count didn’t
show a decrease in the group who smoke (Table. 3). Among
the 404 patients, 87.6 % of subjects never consumed alcohol
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against 8.5 % who have consumed it. There is no significant
difference between alcohol consumption and the various
sperm parameters. Thirty-five alcoholic patients who smoke
(AS) and 217 cases of non-alcoholic non-smokers (NA / NS).
Primary infertility was objectivised in 91.4 % of cases of AS
(32/ 35) and 91.7 % in NS / NA (199/217). The study of the
influence of smoking and alcohol consumption together didn’t
show a significant difference in mobility, morphology and vol-
ume of sperm but the significant difference in count between
the two groups of NS/NA and S/NA show a decrease in count
in the group of NS/NA Justified, Indend: Left: 0.1", Right:
-0.02", Space Before: 1.6 pt, Line Spacing: Multiple 1.04 li

Urogenital history

Among the 404 patients, we identified in this study, 320 pa-
tients (79.2%) do not have urogenital history. Against by the
rest of the population, 84 cases (20.8%) have urogenital his-
tory, we noted a predominance of varicocele with 64 cases
(15.8%), followed by a history of testicular problems with
14 cases (3.5%) and the inguinal hernia with 6 cases (1.5%).
Varicocele is associated with OAT in 19 cases or 29.7% of AT
in 17 cases or 26.6% A and 10 cases or 15.6%.

Family history of infertility

Among the 404 cases, 281 cases or 69.6% having no family
history, 123 cases (30.4%) were shown to have a family his-
tory of infertility. Among the 123 cases, we noted a high per-
centage of sibling history of infertility with 62 cases (15.3%)
followed by family history with 43 cases (10.6%) and 18 cas-
es with a history of siblings and family (4.5%).

Parental consanguinity

The concept of parental consanguinity is indicated in 59 cases
(14.1 %) and not specified in 179 cases (44.3 %). The concept
of parental consanguinity appeared in 33.9% of patients with
a history of siblings, 33.3% of patients with a history of fam-
ily and siblings together and 7% of patients with a history of
family.

Discussion

At the completion of our work, we noted a frequency of se-
men analyzes and pathological spermocytogrammes 83.3%,
our results are consistent with those in the literature with
81.5 % (Toure and al,,1995) and 91.9 % (Koikana Chacka
1998). Among the 404 patients included, 70.5 % represent
masculine indications and 29.5 % represent male and female
mixed indications. Furthermore, most studies agree that in re-
cent decades there has been a remarkable decline in fertility
rates in northern countries(Kaufmann and al., 1998),(Pearce
and al,, 1999) .Several studies have shown that masculine in-
fertility, whether isolated or not, is present in over 50% of in-
fertility in couples. We identified an African study which was
conducted on 340 infertile couples in Nigeria, and which has
found a male cause in 42.4 % (Ikechebelu and al,, 2003). In
our study we observed that the male anomaly rate was about
twice as high. This discrepancy may be due to a difference in
the recruitment or criteria used in the sperm analysis.

Ninety percent of our patients had primary infertility, the av-
erage duration of infertility was marked by a high extreme
variability of 1 year to 20 years. The duration of 6-10 years
is most frequent with 45.3 %, indicating that a majority of
patients consult late. Our results match those in the literature
that indicate an average of 6 years and extremes going from 1
to 30 years (Niang and al., 2009).

MacLeod in 1953 (Mac Leod and al, 1953) had found an in-
crease in the conception period according to male age, regard-
less of the age of the woman. The study of the relationship
between age and male fertility poses difficult methodological

problems. We cannot, in fact, evaluate the role of age on the
male component of couples’s fertility regardless of other fac-
tors of this fertility such as the age of the spouse, the evolu-
tion of the frequency of sexual intercourse. The study of the
evolution of sperm characteristics with aging is one of the
methods for analyzing indirectly the relationship between age
and male fertility. In our series we noted an average age of
38+5.65 years, with extremes of 26 and 55 years and the age
group of 36-40 years is the most represented with 37.90 %
of patients (Figure. 1). Overall primary infertility rate is sig-
nificantly higher among the age group 26-40 years (p <0.001)
compared to the age bracket of 41-55 years.

Logically secondary infertility was significantly higher among
41-55 years (p <0.05) probably because some patients with
sub-fertility have had more time to try in some cases taking
new wives, sometimes more fertile, because polygamy is per-
mitted in Algeria . Our results confirm those of the literature
(Niang and al., 2009), (Bah and al., 2007). The advanced age
of our patients may also be explained by the delay in the con-
sultation because of the myth that the female bears the sole
responsibility in the couple’s infertility.

The study of the evolution of sperm characteristics in the 327
patients according to age allows us to analyze the impact of
age on sperm parameters. The percentages of variance ex-
plained by the regression line (r2) and the correlation coeffi-
cients (r) demonstrated that there is no significant link (ns)
between the spermatic volume, the sperm count and the fre-
quency of atypical forms according to age. However, and sur-
prisingly, an increase in mobility was observed with age (p <
0.05) (Figure. 2). An analysis by age bracket indicates that the
mobility and the percentage of normal sperm decrease after
45 years. It was noted that these parameters can be corre-
lated because in many cases the morphological abnormalities
lead to impaired mobility. It was also observed that there is a
slight decrease in sperm volume with age (Figure. 2).

Our results confirm those of the literature. Several studies
have analyzed the influence of age on characteristics of se-
men in fertile men. Some studies (Boulegue and al., 1999)
have reported that sperm parameters appear on average to be
independent of the age between 20 and 60 years, which sug-
gests that the quality of the ejaculate is retained until 50 to
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In humans, certain pesticides such as dibromochloropropane
or ethylene dibromide used by farmer cause alterations of
spermatogenesis (Maurice1995). It should be noted here that
a decrease in sperm parameters was observed among farmers
potentially exposed to many toxic substances. The association
between cigarette smoking and infertility and altered sperm
parameters has already been described. In the present study
regarding risk behaviors, among the cases studied, 210 cases
(52%) do not smoke against 175 cases (43.31%) who smoke. A
total of 130 smokers, 90 patients (69.2 %) consume more than
20 c / d against 40 patients (30.8 %) who consume less than
20 ¢ / d. Recent studies have shown there is a passage through
the blood-testis barrier of certain substances in the cigarette
smoke. The presence of such compounds in the seminal fluid
of smokers causes alteration of conventional semen parameters
and sperm nuclear grade, thereby compromising the chances of
pregnancy. The oxidizing stress generated by the tobacco seems
to be one of the main causes of impaired sperm quality, result-
ing mainly in the fragmentation of their DNA (Trummer and al.,
2002), and a change in the concentrations of testosterone and
hormone prolactin (Kumosani and al.,, 2008). Numerous studies
have implicated tobacco in erection disorders and alterations
in sperm quality in particular, in 2008 the study of (Curtis and
al,, 1997) showed a significant decrease in the mobility as well
as abnormalities in counting, whilst no significant differences
were found as regards the volume and the quality of the sperm.
In our study the link between cigarette smoking and sperm pa-
rameters did not show a significant difference in motility, mor-

phology, and volume of the two groups but the difference in the
count didn’t show a decrease in the group who smoke (Table.
3). In our study we did not performed any test for measuring
DNA fragmentation and cannot unfortunately confirm the effect
of tobacco on this factor. We are currently collecting the ICSI re-
sults in order to assess whether the pregnancy rate is reduced
in smokers, which may be due to a greater fragmentation of
sperm DNA.

The data on the effect of alcohol consumption on spermato-
genesis is rare; it shows an apparent protective effect of mod-
erate drinking on sperm parameters probably due to the an-
tioxidant effect of certain alcoholic beverages. Some studies
have shown that alcohol consumption by men was not associ-
ated with fertility (Dunphy and al., 1991).

However, heavy drinking (> 20 units / week) is known to be
associated with subfertility (Hassan and Killick 2004)United
Kingdom.\nPATIENT(S. Our results are consistent with the lit-
erature and the correlation test between the different alcohol
and sperm parameters did not show a significant difference.
Note that only a minority of our patients admitted to drink-
ing alcohol. Our predominantly Muslim population is probably
not the most appropriate one to observe for a potential effect
of alcohol, as this remains a taboo and all our patients did not
report perhaps their alcohol consumption. The study of the
influence of smoking and alcohol consumption together don’t
show a significant decrease in sperm parameters.

OAT and A are the two most representative abnormalities with
25.7 % respectively and 20.5 %, followed by AT and Azoo-
spermia with 19.5 % and 11.4 % (Figure. 2) respectively. The
presence of varicocele is also a common abnormality, the exact
association between reduced male fertility and varicocele is
not known but some WHO publications ( Hamamabh, Barthele-
my 1997) clearly indicate that varicoceles are associated with
sperm abnormalities, reduced testicular volume and deterio-
ration of the function of Leyding cells. Numerous studies have
shown a deleterious effect of varicocele on spermatogenesis
in particular with a decrease in sperm density (oligospermia)
or even azoospermia and reduced mobile forms (A), a terato-
zoospermia, or OAT. In our study we found a predominance of
varicocele with 64 cases (15.8%) compared to other urogenital
history. Varicocele is associated with OAT in 19 cases (18.3 %),
AT in 17 cases (21.5 %) and A in 10 cases (12%). These results
are consistent with a literature review which identified a small
number of articles in which the data show the existence of an
OAT in 25 to 65% of men carrying a clinical varicocele (Mieus-
set and al, 1996). A number of genetic abnormalities are re-
sponsible for infertility usually irreversible. This is particularly
the case of Klinefelter syndrome. Other human infertilities of
genetic origin accompanied by oligospermia or even azoo-
spermia as is the case of agenesis of the deferent canals, which
may however, be supported by ICSI. In some cases, ICSI should
be accompanied by a genetic balance (constitutional karyo-
type, investigation of microdeletions of the Y chromosome).
The presence of family history can guide us to a genetic cause.
Among the 123 cases we noted a high percentage of sibling his-
tory of infertility with 62 cases (15.3 %), followed by family
history with 43 cases (10.6 %) as well as 18 cases having a sib-
lings and family history (4.5 %). Therefore the research at the
time of the interrogation of family members suggestive of a ge-
netic disorder should be part of the exploration of male infertil-
ity, although genetic counselling requires expertise in order to
deliver adequate information about risks in siblings and family,
offspring, the chances of success in cases of artificial procrea-
tion techniques.

Conclusion
This study shows a moderate effect of the environmental
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and behavioural risk factors on sperm parameters. Exposure
to heat and toxins appear to be the most detrimental factor

Table. 3: Influence of tobacco on different sperm param-
eters

for spermatogenesis. We did not observe any adverse effects
of alcohol and tobacco. In contrast we observe a significant < 2 %
decrease in the count of subjects exposed to high heat and / o :E‘ E -g e
or toxic inhalations. This study confirms that certain environ- § s 25 = = g
mental and behavioural factors can change sperm parameters o & 39 3 S S %
and consequently lead to a drop in fertility. The couple’s ques- S = SR = == >
tioning, clinical examination and semen analysis are the es- Groupl |38 |[37.5+36.6 29.8+17.9 |70.4+19.4 |2.9+1.9
sential elements of the balance sheet of male infertility. They
direct additional tests that will identify one or more causes of Group2 |76 |44.4+38.9% |28.6+16.9 |67.9+21.7 |2.7£1.6
infertility and thus tailor treatment specifically.
g{%“p 115 [42.1£38.1%%  |29£17.1 |68.7+20.9 |2.8+1.7
Tables
Table. 1: Comparison of mean values of sperm param- Group3 |167 |32.7431.9%™ 130£17.9 |67423.3 |2.8+17
eters of 7 professional groups Total 182 |36.5£34.8 29.6x17.6 |67.7£22.4 (2.9+1.6
= >
s ° — ED Results are presented as mean * SD, significant differenc-
2 v 2 o E =y 2 Q es between groups were observed: *, ** p <0.05.
&5 S EN 5 & E-
ee & 22 °x S | SE . .
AL &b 23] o =< =< > Group 1: Smoking <20c / d / group2: Smoking> 20c / d /
Groupl |33 [27.5$29.8* [24.4+18.6|71.6+25.1|3.11.8 Group 1+2 : smoker /Group 3: non-smokers
Group2 07 |34.3¥32.2 |23.9+#13 [64.9+23.5(3.3+2.3 Number
Group3 18 |28.3+24.1** |28.8+£18.3 |61.9£26.9|2.8+1.5 200
Total 150
Groups 58 |28.5+28*** (257+17.8(66.1+26.6|3+1.8 100
1-3 50
Group4 63 [34.8+40  [30+19.4 |68.5+22.2|3.2¢1.8 i s sear aies asss swss -
Group5 48 5*2'5i38'6*' 31.4+18.6 |65+22.9 [2.9+1.9 Figure. 1: Frequency distribution of age of the study pop-
ulation
Group6 60 [41.6+38.6 [27.7+16.4(66.2+22.2(2.8+1.6 ES E
Group? 88 [39.9+41.9 |29.6+16.1|71.2+20.6(2.8+1.4 o o OE PR B e
Total g XN é
Groups 259(41.4+40.5 ™|29.6+17.4 |68.2+21.8|2.9+1.6 E e
4-7 0 u
Big Total 317 (38+35.7 28+17.2 |67+23.3 [3+1.8 e e’ © ° ® w w
Age
Results are presented as mean * SD. . 5
Significant differences between groups were noted: * p
<0.01, **, *** p <0.05. o TR WS I et
[ — o— et
@ f=
Group 1: cooks and drivers / Group 2: farmers / Group 3: gz iv
workers / Group 4: security guards, military / Group 5: liberal j;g fa *
/ Groups 6: traders / Groups 7: officials. . L . . - - -
Age Age

Table. 2: Influence of hot baths on different sperm param-
eters

J o= £ 8 | E
2 |3| &£ | £ £ £
=] g S0 ) e s
e & ] El B9 S
&) 23] O = = =
Little hot
baths 217 [38.1£37.3 [28.8+17 |68.1+22.1 |(2.8+1.4*
Followers
of hot 110 |39.4+£40.9 |28.8+18.2 |67.6+23.6 |3.2+2*
baths
Total 327 |38.6+38.5 (28.8+17.4 |67.9+22.6 [2.9+1.6

Results are presented as mean * SD.
Significant differences between groups were observed: * p
<0.05

Figure. 2: Evolution of sperm parameters according to age
A: Sperm volume, B: count, C: Mobility, D: Morphology
sperm (% atypical forms).

Number

120 « 104

Diagnosis
HPOR

OAT A AT AZ s} OA

Figure. 3: Distribution of the frequency of sperm abnor-
malities.

A: asthénospermia / OAT: oligo-astheno-teratospermia / AT:
astheno-teratospermia / O: oligospermia / OA: oligo-asthe-
nospermia / Az: azoospermia / HPOR: hypospermia + hyper-
spermia.
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