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Abstract

Introduction: Male infertility has a complex etiology and one of the determining factors is the
quality of the semen. The evaluation of this factor is carried out using a spermogram; where
the two components of semen are analyzed: the sperm; in number, mobility and morphology,
as well as the seminal fluid produced by the accessory glands in charge of nourishing the
sperm and interacting with the female genital tract.

Objective: To determine the characteristics of the semen, the most frequent alterations and
the age effect on the seminal quality of patients who come to an infertility consultation in an
assisted reproduction center in the city of Quito.

Material and Methods: An observational, descriptive, cross-sectional study of 55 spermo-
grams from patients with infertility problems from the “Instituto Quitefio de Infertilidad” was
carried out.

Results: 47.27% of the spermogram presented normozoospermia. Within the alterations, as-
thenozoospermia was 25.45% and teratozoospermia was 23.63%. The values of the sperm
quality parameters and the number of alterations showed an age-related trend; we found that
the highest number of affected patients with alterations in the number of sperm corresponds
to those over 40 years.

Discussion: In our study, we have evidenced a high percentage of patients with at least one
seminal alteration, especially in older patients, which indicates the importance of considering
the age of males when evaluating infertile couples.
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Caracteristicas de la calidad seminal de pacientes infértiles
de la Ciudad de Quito

Resumen:

Introduccién: La infertilidad masculina tiene una etiologia compleja y uno de los factores
determinantes es la calidad seminal, la evaluacion de este factor se realiza mediante un
espermograma; donde se analizan los dos componentes del semen: los espermatozoides;
en numero, movilidad y morfologia, ademas del fluido seminal producido por las glandulas
accesorias encargado de nutrir a los espermatozoides e interactuar con el aparato genital
femenino.

Objetivo: Determinar las caracteristicas del semen, las alteraciones mas frecuentes y el
efecto de la edad sobre la calidad seminal de los pacientes que acuden a consulta de infer-
tilidad en un centro de reproduccion asistida de la ciudad de Quito.

Material y Métodos: Se realizé un estudio observacional, descriptivo, transversal de 55 es-
permogramas de pacientes con problemas de infertilidad del "Instituto Quitefio de Infertilidad".
Resultados: El 47,27% de los espermogramas presentaron normozoospermia. Dentro de
las alteraciones, la astenozoospermia fue del 25,45% vy la teratozoospermia del 23,63%. Los
valores de los parametros de calidad espermatica y el nimero de alteraciones mostraron una
tendencia relacionada con la edad; encontramos que el mayor nimero de pacientes afecta-
dos por alteraciones espermaticas corresponde a los mayores de 40 afios.

Discusion: En el presente estudio se evidencidé un alto porcentaje de pacientes con al me-
nos una alteracion seminal, especialmente en pacientes de edad avanzada, lo que indica la
importancia de considerar la edad del varén al evaluar parejas infértiles.
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Introduction

Infertility is a disease characterized by the inabi-
lity of a sexually active couple, without the use
of contraceptive methods, to achieve a preg-
nancy in 12 months, depending primarily on the
age of the woman, or due to the deterioration of
the ability to reproduce individually or with their
partner. It is estimated that worldwide 8 to 15%
of couples of reproductive ages suffer from in-
fertility. The male factor alone is responsible for
20-30% of cases'.

Male infertility has a complex etiology and one of
the determining factors is the quality of the se-
men?, its evaluation is carried out using a sper-
mogram; where the two components of semen
are studied: the sperm; in number, mobility, and
morphology, as well as the seminal fluid produced
by the accessory glands in charge of nourishing

the sperm and interacting with the female tract °.
In 2010, the World Health Organization (WHO) pu-
blished new guidelines for the study of semen, to
standardize the methods of analysis and establish
the lower reference limits (LRI) of the seminal va-
riables. Table 1 shows the newly established refe-
rence values “.

The present work was performed based on the
WHO Manual for the examination and proces-
sing of human semen fifth edition of 2010°. At
the moment we have the WHO Manual for the
examination and processing of human semen
sixth edition published in July 20218 in which
we have new parameters for sperm evaluation.
However, the present work is still valid since the
clinical implication for the management of infer-
tile patients using the seminal evaluation para-
meters of the 2010 and 2021 WHO Manual does
not vary.

Table 1 Lower reference limits established by the WHO 2010 for the study of semen characteristics.

Parameter

Seminal volume (mL)

pH

Total number of sperm (millions in ejaculate)
Sperm concentration (millions per milliliter)
Total mobility (%)

Progressive mobility (%)

Sperm with normal shapes (%)

Leukocytes (millions per milliliter)

Lower limit of reference
1.5

>7.2

39

15

40

32

>4

<1

The decrease in sperm motility is called astheno-
zoospermia. Oligozoospermia is the decrease in
the concentration of sperm and the terminology.
Teratozoospermia refers to the alteration of sperm
morphology; a combination of these three para-
meters can be observed in the spermatograms.

The main objective when evaluating semen quality
is to estimate the fertile potential of the male, that
is, whether or not he can reproduce and the asso-
ciated probabilities; however, there was a difficulty
since the existence of sperm does not guarantee
the capacity of paternity, although with low counts
this is going to be low, while on the other hand
the absence of sperm, since it is not known if it is
permanent or not, does not allow ensure that it is
impossible to conceive’. By itself, a spermogram
is not predictive of natural conception, a limita-
tion when estimating said potential is the female
factor. Age affects fertility in women as well, due

to decreased ovarian reserve, low oocyte quality,
and decreased uterine receptivity®. Men with poor
sperm quality could conceive when their relative
sub-fertility is compensated by a young couple
with a high probability of conceiving, the same
man may experience conception problems if his
partner is a woman over 40 years of age®. For this
reason, the interpretation of the spermatogram
must be carried out within the couple. Accordin-
gly, predictive models of spontaneous pregnancy
have been made, based on sperm motility, female
age, duration of infertility, and type of infertility'.

One of the tests that is commonly used to evalua-
te semen quality is motile sperm retrieval (REM),
this consists of determining the number of sperm
with progressive mobility in a final solution with
culture medium, after treatment with sperm selec-
tion techniques, the most used at clinical evalua-
tion are density gradients, swim up and seminal
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lavage. According to the consensus of experts in
Vienna 2017, the treatment recommendations in
cases of male factor are based on the result of the
recovery of motile sperm (REM)'.

The implementation of the intracytoplasmic sperm
injection (ICSI) technique makes it possible to
achieve fertilization and pregnancy, with a very
low number of sperm, regardless of the etiology
of the seminal alteration. World reports indica-
te that until 2008, the proportion of ICSI cycles
came to represent 66% of cases'®. This genera-
tes interesting scenarios. First, in clinical practice,
the study of the male factor in a comprehensive
way is ignored, without investigating its causes.
The origin of infertility can be a primary disease
or secondary to, hormones, nutritional habits,
inadequate environment, harmful working condi-
tions, or viral infections, among others. Therefore,
a deeper exploration could indicate if the situation
is reversible, requires clinical treatment or surgical
techniques, or is irreversible whose situation re-
quires donor sperm.

On the other hand, the use of ICSI when choosing
the sperm directly, avoiding the natural selection
carried out by the oocyte, suggests looking for
new diagnostic markers of the quality of the sperm
at the cellular and molecular level. Currently, diffe-
rent complementary tests have been developed
and gradually incorporated into the routine of the
laboratories of assisted reproduction centers, one
of them is the fragmentation of sperm DNA, which
has become important, given the various studies
that have shown that the integrity of DNA in sperm
would affect the clinical results in assisted repro-
duction treatments, predictive models of its value
have been built from seminal parameters studied
in the spermogram, such as mobility and viability,
in addition to the patient's age’.

The seminal evaluation also takes into account
other factors such as the couple's age and time
of infertility, which provides a tool for adequate re-
productive advice in cases of male factor; it could
also be an indication for the exploration of male
health or cellular factors, such as DNA fragmen-
tation, which can affect sperm performance in re-
productive success.

The general purpose is to determine the characte-
ristics of the semen, the most frequent alterations,

and the effect of age on the seminal quality, of pa-
tients who come to an infertility consultation in an
assisted reproduction center in the city of Quito.

Subject and methods

Type of Study: An observational, descriptive,
cross-sectional study was carried out using the
spermatogram database of the Infertility and As-
sisted Reproduction consultation of the “Instituto
Quitefio de Infertilidad” in the period from August
2019 to September 2020.

This research did not require approval of the Hu-
man Research Ethics Committees based on MI-
NISTERIAL AGREEMENT No. 4889 — 2014, which
was in force from July 1, 2014, until August 2,
2022, when the regulations were modified.

The universe consisted of 55 spermatograms
taken from the database that included men from
infertile couples in the entire province of Pichin-
cha, who were between 19 and 60 years old. Pa-
tients with a history of genetic and oncological di-
seases affecting male fertility were excluded.

The basic spermogram included in the databa-
se was performed following the protocol esta-
blished in the manual for the examination and
processing of human semen, the semen sam-
ples being evaluated within the hour of collec-
tion. Sperm parameters of sperm concentration
(106 per milliliter), total motility (progressive and
non-progressive), and progressive motility (%)
were evaluated with a Makler camera (Makler®
counting chamber; Sefi Medical Instruments,
Ltd.). The assessment of sperm morphology
(%) was performed using the differential sperm
staining technique (diff-quik rapid staining with
the Stat IlI® Andrology Stain kit [ref: 85316-I;
Mid-Atlantic Diagnostic, Inc.]), following their es-
tablished protocol. Morphological defects were
classified according to the strict Kruger criteria
of the WHO manual, considering the affected
area of the sperm (head, neck, and tail).

Results

Fifty-five couples who attended for infertility evalua-
tion were included after an average time of 2.92 +
2.85 years trying to conceive. The mean age of the
men was 36.24 + 7.47 years with a mean of 5.24

28 Rev Fac Cien Med (Quito) 2023-Vol. 48 Num. 2



Guaman-Gualpa William et,al

+ 5.45 days of ejaculatory abstinence at the time of
the spermatogram study. The seminal samples had
a mean volume of 2.54 + 1.50 mL, mean pH of 7.9
+ 0.2, leukocytes of 0.9 + 0.4 x 106 / mL, sperm
concentration of 80.06 + 63.98 x 106 / mL, progres-
sive mobility of 41.54 + 19.57%, vitality of 67.26 +
18.40% and mean of 7.43 + 4.93% of morphologica-
lly normal sperm. The mean number of altered semi-
nal parameters was 0.90 + 1.10 with a minimum of 0

alterations to a maximum of 4. No individual was ob-
served with all altered seminal parameters (Table 2).

Of the included patients 47.27% were normo-
zoospermic and 52.72% had at least some altered
seminal parameter. Asthenozoospermia was the
most frequent seminal alteration 25.45% among
the patients, either alone or combined with other
alterations. Tables 3 and 4.

Table 2. Mean values of the quantitative seminal characteristics of the patients.

Parameters

Age (years)

Days of abstinence

Volume (mL)

pH

Leukocytes (x106)

Sperm concentration (106 spz / mL)
Progressive sperm (%)

Viable (%)

Total seminal alterations

Media + DE
36.24 + 7.47
5.24 + 5.45
2.54 +1.50
79+0.2
09+04
80.06+ 63.98
41.54 + 19.57
67.26+ 18.40
0.90+ 110

Table 3. Frequency of seminal alterations in patients

Seminal alteration

Number of cases %

Asthenozoospermia 14 25.45
Hypospermia 13 23.63
Teratozoospermia 11 18.18
Necroozoospermia 6 10.90
Oligozoospermia 3 5.45
Hyperspermia 1 1.81
Azoospermia 2 3.62
Leukocytospermia 1 1.81
Table 4. Classification of the seminal quality of the evaluated patients
Classification Number of cases %
Normozoospermic 26 47.27
Asthenozoospermic 9 16.36
Asthenoteratozoospermic 3 5.45
Oligoasthenoteratozoospermic 1 1.8
Oligoastenozoospermic 1 1.81
Teratozoospermic 6 10.90
Oligozoospermic 1 1.81
Azoospermic 2 3.63
Cryptozoospermic 0 0
Necrozooaspermia 6 10.90

The total number of patients was divided into 3
groups by age, the group with the most patients
was 30-39 years old (24) 43.63%, followed by
over 40 years old (20) 36.36%, and then 19-29
years old (11) 20% of the patients.

Rev Fac Cien Med (Quito) 2023-Vol. 48 Num. 2

The most affected patients with at least one semi-
nal alteration correspond to those over 40 years of
age at 60%, followed by the range of 30-39 years
with 54.16%. The group of patient’s least affected
was 19 to 29 years old with only 27.7% (Figure 1).
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Figure 1. Frequency of patients with altered seminal parameters

The number of seminal alterations observed by
age range also presents the same age-related
trend, finding the highest number of sperm altera-

tions per sample in the group over 40 years of age
with a mean value of 1.35 + 1.38 (Table 5).

Table 5. Mean values of seminal parameters by age group and motile sperm retrieval

19-29
Concentration (mill / mL) 97.98 + 52.53
Progressive mobility (%) 49.06 + 18.16
Normal sperm forms (%) 10.36 + 4.54
Number of seminal alterations 0.27+ 0.46
REM (millions) 40.05 = 30.71

30-39 Over 40

66.90 + 58.04

42.950 + 15.92 85.33 + 75.10

7.080 + 4.78 35.81 + 23.07

0.82+ 0.88 6.15 + 4.87

17.92 + 12.01 1.35+ 1.38
18.02 + 23.65

(REM).

According to the type of alteration, in our population
young patients in the range 19-29 did not exhibit
alterations related to oligozoospermia and terato-
zoospermia, only one case was related to astheno-
zoospermia and the rest of the cases with hypos-
permia. Similarly, oligozoospermia is not present in
the cases of patients between 30-39 years of age,
neither in isolation nor accompanied by another al-
teration, in this age range alterations such as terato-
zoospermia, astenozoospermia, and necrozoosper-
mia predominated. In contrast, in the group over 40
years all the types of alterations that can be found in
a seminal sample were present (Figure 2).

The recovery of motile spermatozoa (REM) avera-
ge was 24.72 + 24.95 x 106 spz, with the highest

recovery in the group of younger patients (19-29
years) with 40.05 + 30.71, in the group of older
patients the sperm recovery The number of mobi-
les was up to 44% lower than that of the youngest
group, being 17.92 + 12.01 and 18.02 + 23.65, in
the 30-39 and older than 40 groups respectively.

Discussion

One of the key recommendations to couples in the
fight against infertility is the timely consultation of
a specialist, after a year of exposure, having fre-
quent and unprotected sex. An earlier evaluation is
indicated in women over 35 years of age, patients
with a history of oligo or amenorrhea, known tub-
al or peritoneal pathology, such as endometriosis,
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Figure 2. Frequency of the most common seminal disorders by age group.

and couples in which there is knowledge of a male
infertility factor'.

Couples who attended the consultation were, on
average, 2.92 + 2.85 years trying to conceive,
which is longer than the recommended time of
one year or immediately when the woman is older
than 35 years''6. The time of infertility is an impor-
tant factor included in many predictive models of
the success of assisted reproductive techniques,
both in the pregnancy rate and in the live new-
born rate'. The evaluation of male factors should
be given concomitantly with the female evaluation
since approximately 30% of the causes of infer-
tility are pure female, 30% are pure male and in
about 30% of the cases, there are shared causes
of infertility. The remaining 10% is what is called
idiopathic or unknown cause infertility®.

From a general point of view, of the total num-
ber of patients who attended the clinic for fertili-
ty problems and who were included in this study,
47.27% were normozoospermic and 52.73% had
at least one altered seminal parameter, that is, be-
low the limit reference indicated by WHO.

Asthenozoospermia was the most frequent altera-
tion (25.45%), followed by hypospermia (23.63%),
while teratozoospermia was present in 18.18% of
the evaluated patients.

Asthenozoospermia has been associated with
structural abnormalities of the main part of the
sperm tail such as malassembly of the axone-
me'®2° or the fibrous sheath?', with subsequent
failure of progressive sperm motility??. Likewise,
asthenozoospermia has been associated with
genetic defects of the flagellum structure. Sperm
motility deficiency can originate from its testicu-
lar origin, in its passage through the epididymis
or when it confluences with other elements of the
seminal plasma?.

Seminal quality is a concept that integrates all the
characteristics of semen, however, asthenozoos-
permia is one of the main causes of male inferti-
lity because it reduces the ability of the sperm to
reach the egg and fertilize it, its origin is influenced
by cellular factors, such as the structure of the
flagellum, molecular factors and also by lifestyle,
such as diet, sexual activity, habits?* 25,

According to the WHO indications, ejaculatory
abstinence for the evaluation of semen should
be from 2 to 5 days, however in some studies,
the days of ejaculatory abstinence have been re-
lated to the quality of the semen, found that the
increase in the period of abstinence decreases
progressive and total mobility. Contrary to the
duration of abstinence, it has a positive influen-
ce on the increase in sperm concentration?® 27,
Some studies indicate that a period of less than
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2 days of ejaculatory abstinence has been posi-
tively related to the indicators of success for IVF
and ICSI?¢%, This study did not adjust the days
to a fixed period, but rather it kept the range es-
tablished by the WHO.

Teratozoospermia was present in isolation, in
10.90%, and only in patients older than 30 years.
Two patients did not undergo this evaluation be-
cause they did not present a sufficient number of
spermatozoa to perform the corresponding stai-
ning, as in azoospermia (total absence of sper-
matozoa), cryptozoospermia or severe oligozoos-
permia (<2x106 / mL). The quantification of sperm
morphology is one of the most common tests in
the evaluation of male fertility**. The morphome-
tric characteristics of the sperm head, midpiece
and tail are appreciated.

Some studies have highlighted correlations be-
tween the percentage of normal forms and func-
tional sperm abnormalities, as well as correlations
with the ability to conceive in vivo and, in some
situations, with the success of intrauterine inse-
mination (IUl) or conventional IVF, however, the
evaluation of sperm morphology has very little
sensitivity and specificity in the diagnosis of infer-
tility, revealing a great lack of analytical reliability
of this test, mainly in the evaluation of the details
of sperm abnormalities®" *2. Despite all the con-
troversy about the clinical relevance of the sperm
morphology test, it is not advisable to ignore its
study, because in some cases specific sperm de-
fects (easy to detect with 99 or 100% of affected
sperm) would be related to genetic disorders (glo-
bozoospermia, macrocephaly, decapitated sperm
syndrome, and fibrous sheath dysplasia)??.

The alteration related to sperm concentration,
oligozoospermia, was only present in 5.25% of
the cases evaluated and only in patients over 40
years of age. The results of studies on the in-
fluence of age on human sperm concentration
are contradictory; some describe a downward
trend, while others observed an increase in con-
centration. Molina et al®, report a significant de-
crease in sperm count related to age. There are
many morphological and histological changes
related to testicular aging: decrease in volume,
arteriolar sclerosis, Leydig and Sertoli cell de-
generation, germ cell depletion, and thickening
of the testicular albuginea tunic. The participa-

tion in the decrease of testicular androgens in
aging is related to the decrease in the number
of Leydig cells associated with alterations in the
functioning of the hypothalamic-pituitary axis.
Sperm volume, concentration, total number, mo-
tility, and morphology decrease with male aging.
However, there is no established age limit for the-
se changes®. There is inter and intra-individual
variability of sperm parameters and the selection
of patients must be careful when interpreting the
published results. Let us remember that this is a
population of infertile patients and that in some
way their sperm quality is affected. Sperm con-
centration shows considerable variation and at
least two semen samples should be examined
before concluding that the sperm concentration
or total sperm count is below the reference ran-
ge. This should be considered for future studies
on sperm quality.

We must also consider that this age group, over
40 years old is the most economically active po-
pulation in society, factors such as stress, a very
demanding lifestyle due to work or social activi-
ties, could be influencing sperm production, this
is pointed out by some authors as an important
factor®®. However, these factors were not evalua-
ted in our study, so it is not possible to assert that
the sperm quality of this population is reduced by
socio-environmental factors.

In the present study, it was obtained that the pre-
sence of a single alteration is more frequent, with
51% than in the case of two or three, with 31% and
10.34% respectively, with very few cases where 4
alterations were reported, this it was 6.8% of the
cases. The number of sperm alterations found in
our patients also had a positive trend related to
age, being higher in the group of patients older
than 40 years®’.

There are other factors, such as genetics, that
can influence the quality of semen and that affect
sperm parts and functions, such as the constitu-
tion of the flagella and the mobility of the sperm.

Unlike the impact of female age on reproductive
function, men do not experience a sudden cessation
in their reproductive capacity. However, male aging
may have a slightly negative effect on reproductive
organs and tissues. Dammke et al*®® observed chan-
ges in testicular volume at an age above 80 years in
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healthy men, with a reduction of 31% compared to
the age group between 18 and 40 years. Otherwi-
se, the effect of age on the variables analyzed in the
spermatogram has been studied, without conclusi-
ve results. Apparently, the decrease in seminal volu-
me is the variable most frequently associated with
increasing male age, while other variables (concen-
tration, motility, and morphology) did not decrease
with age. In our study, hypospermia (low seminal
volume) was observed in all age groups in 23.63%
of the patients evaluated, with a higher proportion in
the 30-39 years’ group followed by the group over
40 years old, this may not only be associated with
aging but it can also be related with high sexual acti-
vity, varicocele or infectious processes, such as pa-
pillomavirus (HPV)®. This invites to carry out more
in-depth studies in the population, considering the
multifactorial nature of semen quality.

Finally, only spermograms that are available in the
database of the reproduction center were inclu-
ded to evaluate the male factor within the study
of the infertile couple, where poor sperm quality
plays an important role, therefore it cannot be ex-
trapolated to the entire male population of the city
and much less of Ecuador.

In this study, it is evidenced a high percentage of
patients with at least one seminal alteration, es-
pecially in older patients, which indicates the im-
portance of considering the age of the male when
evaluating the infertile couple. Published studies
have shown regional differences in the quality of
semen, as well as a clear decrease in its quality,
due to various factors. Therefore, it is necessary
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