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ABSTRACT

Background: The impact of thyroid hormones on male reproductive function is still insufficiently understood. The
objectives of this study were to determine the frequency of thyroid dysfunction in men from infertile couples and to
establish an association between TSH (thyroid stimulating hormone) values and sperm parameters.

Methods: We conducted a cross-sectional analytical study on a consecutive series of men managed for couple
infertility in two reference hospitals of Yaoundé from November 2017 to May 2018. For each participant, a
questionnaire was administered, TSH was assayed using electro-chemo-luminescence and sperm analyzed. Statistical
methods used were the Mann-Whitney test and the Spearman correlation coefficient with a significance threshold of
5%.

Results: Overall, 123 men were recruited. The median age was 44 years old [38-50 years]; 60 (48.79%) patients had
couple infertility lasting between 1 and 5 years. Primary infertility of the couple was the most common (82 cases,
66.70%). After sperm analysis, 86 patients (70%) had one or more anomalies. TSH titration revealed 03 (2.44%)
cases of subclinical hyperthyroidism, 05 (4.06%) subclinical hypothyroidism and 115 (93.50%) euthyroidism.
Significant associations were found between TSH and sperm parameters in the group of patients with thyroid
dysfunction, but none in the euthyroid group.

Conclusions: Frequency of dysthyroidism is low among African males from infertile couples. We noted significant
correlations between TSH values and sperm parameters. The low frequency of thyroid dysfunction would be against a
TSH titration in the routine work-up of these patients.

Keywords: Infertility, Male, Sperm, Dysthyroidism, Thyroid stimulating hormone

INTRODUCTION

The general effect of thyroid hormones is to activate
nuclear transcription of large numbers of genes in
virtually all cells of the body leading to an increase in cell
metabolism and body growth.? Although testes have been
considered for many years to be organs that do not
respond to thyroid hormones, it is now accepted that
these hormones play an important role in the

development and physiology of the testes.>® Several
pieces of evidence reveal that thyroid hormones influence
steroidogenesis, spermatogenesis, and sperm fluid
production.**® In addition, despite the fact that the
mechanism of action of these hormones on testes has not
yet been pinpointed, recent studies agree on the existence
of thyroid hormone receptors in human testes.*'® This
suggests that abnormalities of thyroid function could be
an aetiology of male infertility.
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Thyrotropin, also known as thyroid stimulating hormone
(TSH), is the first-line hormone used to evaluate the
thyroid function of patients because slight changes in this
function are typically associated with a significant rise or
fall in TSH levels.'® Thus, measuring TSH levels is useful
for guiding the practitioner on the actual presence of
clinical or subclinical dysthyroidism. In the African
setting where access to care is hampered by lack of
financial means, evaluation of thyroid function is rarely
conducted in male patients followed for infertility of the
couple. The objectives of this study were to determine the
prevalence of thyroid dysfunction in men managed for
infertility of the couple and to look for an association
between TSH levels and sperm parameters, in order to
know if systematic screening of thyroid disorders should
be undertaken in our context.

METHODS

An analytical cross-sectional study was conducted over a
period of 07 months (November 2017-May 2018). The
target population consisted of all men being followed up
for infertility of the couple. We recruited in two reference
centres of Yaoundé, Cameroon: the Gynaecological
Endoscopic Surgery and Human Reproductive Teaching
Hospital (CHRACERH) and the Gynaeco-obstetrics and
Paediatrics Hospital of Yaoundé (HGOPY).

After obtaining administrative authorisations and ethical
clearance, patients were approached to present the study.
Those who consented to participate in the study were
asked to sign a free, informed consent form.

Sampling was non-probabilistic and consecutive during
the study period. Some patients were excluded because
they were under medical treatment that could interfere
with thyroid or reproductive function (testosterone,
chemotherapy, levothyroxine, amiodarone, propylthio
uracil, methimazole, antipsychotics or neuroleptics). In
addition, patients who had a febrile episode seven days
prior to recruitment, those with symptoms of a genital
infection three months prior, or whose semen analysis
revealed polynuclear cells greater than 10%l and/or
bacteria were excluded from the study. We also excluded
all those who had undergone a vasectomy or a unilateral
or bilateral orchiectomy.

We collected data from our target population by
administering a questionnaire and collecting blood and
sperm samples from each patient. Blood samples were
collected in dry tubes to determine TSH values by
electro-chemo-luminescence.  These  values  were
interpreted according to the 2012 AACE-ATA (American
association of clinical endocrinologists- American
thyroid association) cosponsored guidelines with upper
and lower limits of 4.12 miU/l and 0.45 mlU/l,
respectively.” Semen was collected by masturbation after
blood sampling. Semen collection, analysis and
interpretation protocols were consistent with the WHO
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2010 recommendations whose reference values are
shown in (Table 1).28

Table 1: Lower reference limits for semen character-
istics according to WHO 2010 standards.

Lower reference
Semen parameters

limits
Volume (ml) 1.51.4-1.7)
Sperm count (*10%/ml) 15 (12 — 16)

Sperm count (*10%/ejaculate) 39 (33 — 46)

Progressive motility (%) 32 (31 - 34)
Total motility (%) 40 (38 —42)
Vitality (%0) 58 (55 — 63)
Normal forms (%0) 4 (3.0-4.0)

The clinical variables of interest included the socio-
demographic characteristics of the population, the type
and duration of the couple's infertility, semen parameters
and TSH values.

Data analysis was done using SPSS software version 23.0
with significance threshold set at 5%. We used
frequencies or parameters of central tendency and
dispersion. The frequency of dysthyroidism was
determined in the study population and in the abnormal
sperm group.

Variables were divided into two subgroups, normal and
abnormal for sperm parameters, according to WHO 2010
standards. In each subgroup, we calculated median TSH
levels, and compared the subgroups using the Mann-
Whitney U test. Finally, we determined the Spearman (r)
correlation coefficient between sperm parameters and
TSH values in each subgroup of the sample (hypo-,
hyper- and euthyroid subgroups) and in the total sample.

RESULTS

Overall, 123 male patients were included in this study.
The median age was 44 years old with the 1st and 3rd
quartile being respectively, 38 and 50 years. Most of
them were married (79.68%). The duration of couple
infertility was mostly between 1 and 5 years (48.79%).
Primary infertility of the couple was most common
(66.70%). (Table 2) shows all socio-demographic and
clinical data of the study population.

Semen analysis found that 70% of patients had abnormal
semen, 49.09% of patients had low sperm count and
2.44% of patients had azoospermia. A third of patients
had  oligoasthenonecrozoospermia ~ (OAT)  while
teratozoospermia was absent. (Table 3) presents the
semen characteristics of the patients recruited.

TSH assays revealed that there were 08 (6.50%) patients
with dysthyroidism, amongst which 05 (4.06%) cases of
hypothyroidism and 03  (2.44%) cases of
hyperthyroidism. Euthyroidism was found in 115
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(93.50%) cases. None of these patients presented clinical Table 3: Semen characteristics of the
signs of dysthyroidism. Distribution of thyroid function study population.
according to semen parameter status found a similar

occurrence of dysthyroidism in the two subgroups of Modalities Freql_Jenu %
normal and abnormal semen. In fact, 04 cases of es (n=123)

subclinical thyroid dysfunction were diagnosed in each Semen

subgroup. This corresponds to 4.65% of patients with Normal 37 30

abnormal semen and 10.81% of patients with normal Abnormal 86 70

semen. Furthermore, patients With_ hyperthyroidism Volume

p.resented normal semen aqd_thosg V\{lth _hypothyr0|d|sm >15ml 114 02.68

did not present a specific distribution of semen <15ml 9 732

parameters. Detailed Results are shown in (Table 4). : - :
Concentration

Table 2: Socio-demographic and clinical data. 2 15millions/ml 0 56.91

10;15 millions/ml 11 8.94

Characteristics Frequencies Percentage 5,10 millions/ml 14 11.38
0;5 millions/ml 25 20.33

Marital status ' Azoospermia 3 2.44

Not married 25 20.32 Progressive motility

Married 98 79.68 Normal 61 49.60

Level of study Abnormal 59 47.97

Primary 2 1.62 Total motility

Secondary 6 21.14 Normal 62 50.41

University 95 77.24 Asthenozoospermia 58 47.15

Infertility duration Vitality

[1-5] years 60 48.79 Normal 71 57.72

[6-10] years 32 26.01 Necrozoospermia 49 39.84

[11-15] years 12 9.75 Multiple anomalies

15 years or more 19 15.45 Oligoasthenozoo spermia 37 30.08

Type of couple infertility Oligonecrozoospermia 36 29.27

Primary 82 66.70 Asthenonecrozoospermia 47 38.21

Secondary 41 33.30 Oligoasthenonecrozoospermia 36 29.27
Normal forms

A comparison of median TSH values between normal and Normal 120 97.56

abnormal subgroups for sperm parameters found no Teratozoospermia 0 0

significant difference between the subgroups. The
(Table 5) summarizes the results obtained.

Table 4: Distribution of patients according to thyroid function and semen characteristics.

Semen

Normal 1 (20) 33 (28.70) 3 (100)
Abnormal 4 (80) 82 (71.30) 0 (0)
Volume

>1,5ml 5 (100) 106 (92.17) 3 (100)
<1,5ml 0 (0) 9 (7.83) 0 (0)
Concentration

> 15 millions/ml 3 (60) 64 (55.65) 3 (100)
10;15 millions/ml 0 (0) 11 (9.57) 0 (0)
5;10 millions/ml 1 (20) 13 (11.30) 0 (0)
0;5 millions/ml 1 (20) 24 (20.87) 0(0)
Azoospermia 0 (0) 3(2.61) 0 (0)
Progressive motility

Normal 2 (40) 56 (48.70) 3 (100)
Abnormal 3 (60) 59 (51.30) 0 (0)

Continued.
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Hypothyroidism n=5

Euthyroidism n=115 Hyperthyroidism n=3

(%) (%) (%)
Total motility
Normal 2 (40) 57 (49.57) 3 (100)
Asthenozoospermia 3 (60) 55 (49.83) 0 (0)
Vitality
Normal 3 (60) 65 (56.52) 3 (100)
Necrozoospermia 2 (40) 47 (40.87) 0 (0)
Multiple anomalies
Oligoasthenozoospermia 2 (40) 35 (30.43) 0 (0)
Oligonecrozoospermia 2 (40) 34 (29.57) 0 (0)
Asthenonecrozoospermia 2 (40) 45 (39.13) 0 (0)
Oligoasthenonecrozoospermia 2 (40) 34 (29.56) 0 (0)

Table 5: Comparison of normal and abnormal subgroups for sperm parameters according to medians of TSH.

Medianof TSH[1%Q -3

P value (Mann-Whitney test)

Abnormal 1.440 [1.065-2.345]
Vel Normal 1,550 [1.070-2.300] 12
. Abnormal 1.500 [1.220-2.17]
Sperm concentration Normal 1,550 [0.980-2.313] 0.507
Abnormal 1.495 [1.195-2.017]
St Eant Normal 1,570 [1.019-2.625] DSt
. . Abnormal 1.590 [1.180-2.430]
Progressive motility Normal 1,550 [1.063-2.300] 0.544
Total motility Abnormal 1.545 [1.098-2.367] 0571
Normal 1,530 [1.070-2.300] '
- Abnormal 1.590 [1.055-2.155]
Vitality Normal 1,570 [1.110-2.350] 1.000
Abnormal 1,545 [1.098-2.175]
SEAE Normal 1.440 [0.947-2.300] et

Table 6: Results of the correlation coefficients between sperm parameters and TSH values in different groups.

TSH
Hyperthyroidism
(n=3)

Univariate analysis
r=-0.500 p=0.667
r=0.500 p=0.667
r=1.000 p<0.001
r=1.000 p<0.001
r=1.000 p<0.001
r=-1.000 p<0.001
r=-1.000 p<0.001

Euthyroidism All patients
(n=115) (n=123)
Univariate analysis  Univariate analysis

r=0.036 p=0.705 r=0.030 p=0.738

r=-0.027 p=0.774 r=-0.064 p=0.465
r=0.031 p=0.741 r=-0.059 p=0.522
r=0.046 p=0.648 r=-0.041 p=0.136
r=0.032 p=0.741 r=-0.033 p=0.720
r=0.008 p=0.939 r=-0.330 p=0.729
r=-0.070 p=0.489 r=-0.144 p=0.136

Hypothyroidism
(n=5)

Univariate analysis

r=0.158 p=0.800
r=0.900 p=0.037
r=0.800 p=0.104
r=0.872 p=0.054
Vitality r=0.359 p=0.553
Normal forms r=0.400 p=0.600
MAI* r=-0.775 p=0.225
*MAI: Multiple anomalies index

Volume

Sperm count
Progressive motility
Total motility

Determination of Spearman correlation coefficients found
high and significant coefficients between TSH values and
sperm parameters like sperm count, motility, vitality and
morphology among patients with dysthyroidism but non-
significant coefficients in euthyroid patients and in the
total sample. Results are recorded in (Table 6).
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DISCUSSION

In this study, we sought to determine the frequency of
thyroid dysfunction, and to look for an association
between TSH values and sperm parameters amongst
African men managed for infertility of the couple at two
reference hospitals of Yaoundé, in order to know if
systematic screening thyroid disorders should be
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undertaken in our context. To answer this, we intend to
successively discuss different aspects of our results.

Age negatively influences male fertility and this can be
assessed when observing the time required for conception
in a couple.® However, before age 64, the spermatic
parameters are not affected.?® The median age of the
study population was 44 years [38 years; 50 years]. This
result was in agreement with the literature. In fact,
Moussa et al in Niamey also found an average of 44 years
and Noumi et al in the west region of Cameroon obtained
an average of 39 years.?:?? We note that, in our setting,
several patients delay and ultimately consult around 40 in
context of couple’s infertility. This could be due to the
fact that a large proportion of African men are
increasingly taking longer pursuing university studies,
which postpones the average age at which they marry.

Almost half of the study population (48.8%) has couple’s
infertility duration between 1 and 5 years. This result is
similar to that Ikechebelu et al in south-eastern Nigeria,
which found a median of 5 years in its study population.
In addition, primary infertility of the couple was the most
represented type in both study populations. In our series,
66.7% of couples had primary infertility as against the
65% their study revealed.?® These similarities may be due
to the proximity of the recruitment zones.

As noted in the English study by Templeton et al couples
with primary infertility are more likely to seek medical
help, either through their family doctor or in a hospital.?*
In the African setting, women suffering from primary
infertility are generally subject to ostracism that drives
them to quickly seek help.?>2¢ This help can be sought in
conventional or alternative medicine. Indeed, the absence
of a child is a source of stress for the couple, but this
stress is mitigated in case of secondary infertility: This
could explain the existence of a high proportion of
couples suffering from primary infertility in our sample
and the fact that many of them were seeking medical help
between 1 and 5 years of couple infertility.

Laboratory analysis of sperm samples found 9 cases
(7.3%) of hypospermia in our study. This proportion is
lower compared to the findings of Mahamadou Traoré et
al. in Mali (44%).2" The difference is explained by the
normal minimum value of the volume of sperm
considered, this was 2ml in the study conducted in Mali
and 1.5 ml in ours.

The fact that we mainly recruited in a centre specialised
in human reproduction influenced the type of patients we
met because, for the most part, they were people who
needed medical assistance at the time for reasons related
to the husband or wife. All this explains why at
microscopy we found an elevated proportion of patients
with abnormal semen (70%) and with
oligoasthenonecrozoospemia (29.27%). Nevertheless,
these proportions were similar to those found in Noumi et
al study in 2011.%2 In fact, they recruited in hospitals in
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Western Cameroon and found only 23.2% of patients
with normal semen.

We found a relatively low frequency of dysthyroidism in
our study population. In fact, only 6.5% of the study
population had dysthyroidism with 2.44% having
subclinical hyperthyroidism and 4.06% subclinical
hypothyroidism. No patient showed clinical signs in
favour of dysthyroidism. These results are similar to
those obtained by Lotti et al in 2016 in Italy. In a sample
of 163 patients, they found 3.7% hyperthyroidism, 7.4%
hypothyroidism and 88.9% euthyroidism.? In addition,
like in our study, the cases of dysthyroidism found were
all subclinical. Clinical signs are usually present in
patients with profound alterations in thyroid function.?® In
our sample, profound alterations of thyroid function were
non-existent. Therefore, in a population of patients
followed for couple’s infertility, men may be prone to
subclinical thyroid disorders that are not usually
accompanied by clinical signs.

Subclinical dysthyroidism, the definition of which is
purely biological, has become a very common entity in
daily clinical practice, but still generates controversy in
the medical literature as to their clinical consequences
and the potential benefits of treating it.3° According to
data from the literature, we do not have a prevalence of
dysthyroidism in our population. But, considering the
English data, we found that in our sample although all
cases of dysthyroidism were subclinical, the frequencies
obtained were considerably higher than the prevalence
observed in the general population, which are 0.01% for
hyperthyroidism and 0.06% for hypothyroidism
according to the Whickham survey of July 1995.3! The
fact that frequencies obtained were considerably higher
than the prevalence observed in the general population
allows us to evoke an influence of dysthyroidism, even
subclinical, on the male reproductive function whose
main indicator is spermatic function.

Similarly, to the study of Poppe et al on thyroid disorder
screening in subfertile men in 2006, we found that the
percentage of dysthyroidism was higher in the subgroup
of men with normal semen parameters (4.65% in the
abnormal semen subgroup and 10.81% in the normal
one).*? Indeed, this result is paradoxical because one
would expect the proportion of dysthyroidism to be
higher in the subgroup of patients with abnormal semen
parameters, which was not the case. However,
considering the fact that the frequency of dysthyroidism
in the population of men from infertile couples is higher
than in the general population, suggesting an influence of
thyroid function on reproductive function, the present
result is rather in favour of the fact that the action of
thyroid hormones on male reproductive function may use
other pathways apart from spermatogenesis and that
slight alterations of these hormones may not be the major
determinants influencing spermatogenesis. Some data
from literature confirms these hypotheses. Indeed, the
clinical description of myxoedema patients in the 1962
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Griboff study clearly indicated that these patients had
either a libido disorder or erectile dysfunction, and
sometimes both, apart from semen anomalies.®
Furthermore, more recently in 2014, Khumar, Shekhar
and Dhole showed, through a laboratory study, that there
are thyroid hormone receptors not only on spermatogenic
cells but also along the male genital tract and on the
accessory glands.*

Using a dual approach, we sought for an association
between semen parameters and TSH values. Comparison
of different subgroups, normal and abnormal, for semen
and its parameters using their TSH medians, by the
Mann-Whitney test, found that the difference between
their TSH medians was non-significant. But
determination of the Spearman correlation coefficients
found high and significant correlations between sperm
parameters and TSH values in the subgroups of hypo-
and hyperthyroidism, and non-significant correlations in
the euthyroid subgroup and total sample.

The non-significant correlations obtained in the total
sample are consistent with data from literature. Indeed,
the study conducted by Lotti et al in 2016 achieved
similar results: There were no significant correlations
between sperm parameters and TSH values in the total
sample.?® But in our study, we went further to check if
there were significant correlations in the subgroups of
dysthyroidism. In fact, because we found significant
correlations between TSH values and sperm parameters
like sperm count, motility, vitality and morphology in
patients with dysthyroidism, we can suggest that the
influence of thyroid hormones on spermatogenesis would
be more pronounced in cases of hypo- or
hyperthyroidism. The fact that most of the clinical studies
in populations with almost normal thyroid function failed
to show a significant correlation, while those conducted
on patients suffering from hypo- or hyperthyroidism
showed a relationship, is in favour with our
hypothesis.”8283233 Moreover, in the euthyroid group of
patients we did not observe any significant correlation.
Thus, for normal TSH values, the spermatic parameters
would manifest little or no influence, but an exit of TSH
values from their limits of normality could induce
abnormalities of spermatogenesis: such principles are
frequent in our organism and that is what justifies the
concept of homeostasis. Although the works of Jannini et
al. in 2000 and those of Kumar, Shekhar and Dhole in
2014 clearly demonstrated the existence of thyroid
hormone receptors on the testes, the present study is in
favour of the fact that subclinical alterations of the
thyroid function, even if they are not the major
determinant of semen anomalies, may influence
spermatogenesis.'>!® Thus, even if in the studies of Kidd
et al dysthyroidism was incriminated as being the major
aetiological factor of abnormalities observed at the sperm
analysis, it is important to notice that these studies were
conducted on patients seen in endocrinology departments
and presenting deep alterations of thyroid function.”®
Whereas, in our study, we found only subclinical cases.
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Limitations

This study is the small number of patients with an
abnormal thyroid function and the fact that we conducted
a cross-sectional study that does not allow us to conclude
on causality and mechanistic models involved: additional
studies with larger samples are therefore needed to draw
firm conclusions. Beyond all these, the strengths of this
study lie in the fact that it was performed in a population
of black Africans and data analysis was done using a
clinical approach. Thus, we have been careful, when
necessary, to use normal and abnormal subgroups for the
different variables so as not to draw conclusions that
would be of value only in statistics and have no direct
clinical implications.

CONCLUSION

Frequency of dysthyroidism is low among African males
from infertile couples and we noted significant
correlations between TSH values and sperm parameters.
Although the significant correlations found in this study
reinforced the existence of an influence of thyroid
function on the reproductive function and especially on
spermatogenesis, the low frequency of thyroid
dysfunction in our sample was not in favour of systematic
screening for thyroid disorders during work-up of African
males from infertile couples. However, this would be
indicated in case of one or more clinical signs of
dysthyroidism or for further assessment of the aetiology
of an abnormal reproductive function.
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