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ABSTRACT

Introduction: Human infertility is a complex global health
problem. It has multiple social consequences which are especially
profound for thyroid hormones in infertility with the aim of
determining the degree of association of thyroid hormones with
hyperprolactinemia in our population.

Materials and Methods: The serum levels of prolactin, T3, T4
and TSH were determined in 90 hyperprolactinemic infertile
women, 90 normoprolactinemic infertile women and 50 fertile
women. The hormones were assayed using Enzyme Linked
Immunosorbent Assay kits.

Statistical Analysis: Analysis of variance and Pearson’s
correlation were used to analyze the data, with the significant
p-level set at 0.05.

Results: A significantly higher mean serum prolactin and
TSH were observed among the infertile groups compared to

INTRODUCTION

Infertility is defined as the failure of a couple to achieve conception
(regardless of cause) after one year of unprotected and adequately
timed intercourse [1]. It could be primary i.e. when a couple has never
conceived despite cohabitation and exposure to sexual activity over
a period of two years or secondary infertility i.e. when a couple have
achieved a pregnancy previously but regular unprotected sexual
intercourse has not resulted in a second pregnancy [2].

Human infertility is a complex problem, which has numerous
consequences depending on the society and cultural background,
gender, lifestyle, sexual history, of the people it affects. Infertility is
a global public health concern this is partly due to its complexity in
aetiology as well as difficulty in preventing, diagnosing and treating it
[2]. Although infertility is considered by some as primarily a woman’s
problem, men often contribute to and are also affected [3].

It has been estimated by WHO that 8-12% of couples around the
world experience problems in conception. The consequences of
childlessness in developing countries range from economic hardship,
social stigmatization, violence and even denial of proper burial rites
[4]. Other consequences include psychological disturbances social
stigma and strain on relationships between husbands and wives [5].
Comparedto their male counterparts, available evidence suggests that
the social consequences of infertility are profound for African women
[6]. Regardless of the cause of infertility, they receive major blame
for the reproductive delay and suffer personal grief and frustration,
social stigma, isolation and serious social and economic deprivation
[7]. Nigeria with a population of over 150 million people has a high
population growth rate and also a high rate of fertility, 5.53 births per
woman in 2011 [8]. Available evidence also suggests that the country
has high rates of primary and secondary infertility. About 40% of all
cases of infertility are due to problems with the female partner and
another 30% are due to problems in the male partner. The rest of the
remaining 30% of cases are due either to a cause which affects both
the partners or to a cause which cannot be identified [9].
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the fertile controls (p<0.05). The mean serum T3 and T4 were
significantly lower in the hyperprolactinemic infertile women
compared to the fertile controls (p<0.05). The mean TSH and
T3 of normoprolactinemic infertile women and controls were
comparable (p>0.05). However, the mean T4 was significantly
lower in normoprolactinemic infertle women compared to
the fertile controls (p<0.05). In all the groups, TSH correlated
inversely with T3 and T4, while T3 correlated positively with T4. It
was only in the control group that prolactin correlated positively
and significantly with TSH.

Conclusion: It is therefore concluded that hyperprolactinemia
with thyroid dysfunction may be a major contributory hormonal
factor in infertility among infertile women and as such, estimation
of prolactin, T3, T4 and TSH should be included in the workup for
infertile women especially those with hyperprolactinaemia.
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The main causes of female infertility include ovulatory disorders,
pelvic inflammatory disease (PID), endometriosis, polycystic
ovarian syndrome, advanced age, environmental and occupational
exposure to chemicals, congenital abnormalities and hormonal
imbalance [1,10].

Prolactin is defined as a pituitary-secreted polypeptide hormone
which was named for its stimulatory action on lactation. Its primary
function is to enhance breast development during pregnancy
and to induce lactation [11]. Measurement of prolactin is usually
included in the differential work up for female patients who present
with amenorrhea, oligomenorrhoea, galactorrhea, or infertility or
for male patients who present with sexual dysfunction. However,
its secretion is pulsatile; it increases with sleep, stress, pregnancy,
and chest wall stimulation or trauma [11]. Hyperprolactinemia is
defined as circulating prolactin levels above normal range, which
occurs in conditions other than pregnancy and lactation, when
physiological hyperprolactinemia occurs [12]. Even in the absence
of hyperprolactinaemia, hypothyroidism can contribute to infertility.
This is because thyroid hormones are necessary for maximum
production of both progesterone and estradiol [13].

A close interplay between normal steroid action and secretion
and thyroid hormones exists. This is necessary for normal ovarian
function and consequently, fertility [14]. We hope that our findings
will further clarify the role thyroid hormones should play in diagnosing
female infertility. The aim of this study is to assess the levels of
serum prolactin and thyroid hormones in infertility and determine
if there is any association between thyroid hormones levels and
hyperprolactinemia in our population.

MATERIALS AND METHODS

Selection of subjects

A total of 230 women of Nigerian origin participated in the study.
Out of this number, 180 were attending the Gynaecology clinic of
University of Calabar Teaching Hospital were used as subjects.
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Ninety of them had confirmed hyperprolactinenia with infertility while
the other 90 were normoprolactinemic but infertile. Fifty apparently
healthy women with proven fertility (who have had at least one child
inthe last 2 y) and normoprolactinemic were used as controls. Ethical
approval was obtained from the ethics committee of the University
of Calabar Teaching Hospital, Calabar. A standard questionnaire
was administered to them and their consent to participate in the
study obtained.

Sample size calculation
The number of sample in this research was determined using the
formular of Ejemot-Nwadiaro [15]

N = Za?pq
d2
where N = desired sample size
Za = the a level of the coefficient interval at 95% (1.96)
p = proportion of non-occurrence
q = (1-p) proportion of non occurencence
d= precision

Substituting the expected occurrence of p= 12% i.e. 0.12 from
WHO [4] we have

N =1.962x 0.12(1 - 0.12)
(0.05)2

Sample collection: Venous blood (5ml) was aseptically collected
from the infertile and fertile women by venepunture and dispensed
into clean plain bottles, allowed to clot, retracted and centrifuged
at 5000 revolution per minute (rpm) for 5 min. The serum obtained
was separated and frozen till used for prolactin and thyroid function
assay (TSH, T3 and T4 assay).

Assays: The assays used in the study were Prolactin, TSH,
T3 and T4, these were analyzed using ELISA kits obtained from
DRG International Incorporated, East Mountain Side, USA.
Prolactin and TSH assays were based on solid phase enzyme-
linked immunosorbent assay; T3 on sandwich enzyme-linked
immunosorbent assay; and T4 on competitive binding enzyme-
linked immunosorbent assay. A microwell reader was used for
the measurement of absorbance of the samples at 450nm. No
significant variations in results was observed when samples were
analyzed immediately and after storage with this method. Expected
normal values for T3 were 60 -210.0ng/ml; T4 were 5 — 13 pg/
ml, TSH were 0.5 — 4.1 plu/ml for adults and prolactin were 8.39 —
20.15ng/ml for adult females.

=162

STATISTICAL ANALYSIS

Analysis of variance and Pearson’s correlation were used to analyze
the data, with the significant p-level set at 0.05. This was done using
the PAWSstatistic 18, a statistical package from SPSS Inc, California,
USA.

RESULTS

A comparison of mean values of age, prolactin, TSH, T3 and T4
of hyperprolactinaemic infertile women, normoprolactinaemic
infertile women and controls, showed that was no significant
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variations in  mean value of age (p>0.05). However, there were
significant variations in the mean values of prolactin TSH, T3 and
T4 among the groups. The mean values of prolactin and TSH of
the hyperprolactinaemic infertile women were significantly higher
(p<0.05) than those of the controls. However, the mean values of T3
and T4 of the hyperprolactinaemic infertile women were significantly
lower (p<0.05) than those of controls. Similar observations were
made when values for the hyperprolactinaemic infertile women
were compared with those of normoprolactinaemic infertile women.
There were no significant differences (p>0.05) in the mean values of
TSH and T3 between the normoprolactinaemic infertile women and
controls. The mean levels of T4, however, was significantly lower
(p<0.05) in the normoprolactinaemic infertile women compared
to the controls. The mean prolactin levels was significantly higher
(p<0.05) in normoprolactinemic infertle women compared to the
controls [Table/Fig-1].

Among the controls, prolactin correlated significantly with TSH
(r=0.3045, p=0.031), there was no significant correlation between
prolactin and T3 and T4 [Table/Fig-2]. However, there was no
correlation between prolactin on one hand and TSH, T3 and T4 on
the other in both of the infertile groups.

DISCUSSION

The mean serum levels of T3 and T4 of the hyperprolactinemic
infertile women were significantly lower than those of the controls
(p<0.05). Similar findings were reported by Poppe and Velkeniers
[16]. They observed that in hyperprolactinemic patients without
any sign of pituitary dysfunction, there are normally reduced levels
of thyroid hormones. Tasneem et al., [17] also observed in their
study, that some of the women with high prolactin levels had
subclinical hypothyroidism. Although the values of these hormones
(T3, T4, and TSH) are within the normal range in this study, there
is a wide variation in the range of blood levels of these hormones
in the subjects used. These subjects (infertile women) may be in a
compensated state with normal T4 levels achieved by increased
TSH secretion.
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[Table/Fig-2]: Correlation plot of thyroid stimulating hormone against prolactin in

the controls

Parameter H;gﬁfggﬁzl?’;;;:\lzr:ic Nc}:\T:[ETg';f::Z{TiC Controls LovRvangl-?igh Calc. F Crit F p-value
Age (yrs) 30.2+3.57 30.5+3.93 29.8+2.62 20.0-40.0 1.817 3.036 p>0.05
Prolactin (ng/ml) 63.09+61.78 12.58+5.17 8.21+3.71 1.00 - 368.6 49.379 3.036 p<0.05
TSH(plu/ml) 2.5+3.15 1.3+£0.63 1.4£0.73 0.3-29.8 8.285 3.036 p<0.05
T3(ng/dl) 103.3+22.30 117.8+18.61* 117.0£17.30* 40.0-180.0 10.442 3.036 p<0.05
T4(ug/ml) 6.0+1.35 6.7+1.07* 7.3+1.61* 29-12.8 17.526 3.036 p<0.05
n 90 90 50

[Table/Fig-1]: Comparison of physical and biochemical parameters of hyperprolactinaemic infertile, normoprolactinaemic infertile women and controls

Mean + SD, S - Significant NS — Not significant *= higher than that of hyperprolactinemic infertile women
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The mean serum TSH concentration of the hyperprolactinemic
infertile women was significantly higher (p<0.05) than those of
the controls and normoprolactinemic infertile women. This is
similar to observations made in a study by Sharma et al., [18]
and Turankar et al., [19]. A significant positive correlation between
TSH and prolactin levels in subjects enrolled in the study (r =
0.285, p<0.05) was observed. This finding is also consistent
with the findings of Goswami et al., [13]. Thyroid hypofunction is
characterized by low serum levels of T4, because of this low level
there is an increase in secretion of thyrotropin releasing hormone
(TRH). In some individuals, TRH increases the levels of both
prolactin and TSH by stimulating the thyrotrophs and lactotrophs
[20]. The relatively higher occurrence of deranged TSH values in
the hyperprolactinaemic infertile women when compared to the
normoprolactinemic infertile women and control group in this
study reflects the tendency of hyperprolactinaemic infertile women
towards thyroid insufficiency or the vice versa.

In this study, TSH levels were found to have correlated negatively
and significantly with both T3 and T4 levels in all the study groups.
This significant inverse relationship is not surprising since it is in
good agreement with the concept that T4 plays the dominant
role in the regulation of TSH secretion because T4 is rapidly
converted to T3 within the pituitary cells. This negative feedback
on the hypothalamopituitary axis results in increased secretion of
TRH which inturn stimulates thyrotrophs and lactotrophs thereby
increasing the levels of both TSH and prolactin.

Studies have shown that for normal sexual function, thyroid
secretion of T3, T4 needs to be approximately normal [21].
Evidence from experimental and clinical studies have suggested a
close relationship between the hypothalamic — pituitary — ovarian
axis (HPO) and the hypothalamic — pituitary — thyroid axis (HPT)
[19]. This is because, the specific thyroid hormone receptors at
the ovarian level may regulate the influence of estrogens as well as
reproductive function the at higher levels of the HPT axis thereby
integrating the reciprocal relationship between these two major
endocrine axes [22].

In  hypothyroidism, increased TRH production leads to
hyperprolactinemia and altered GnRH pulsatile secretion. This
leads to a delay in LH response and inadequate corpus luteum
leading to abnormal follicular development and ovulation. Thyroid
hormone receptors are expressed on human oocytes and
granulosa cells. At the cellular level, thyroid hormones synergize
with FSH mediated LH/HCG receptor to exert direct stimulatory
effects on granulose cell function e.g. progesterone production
[14]. Altering the peripheral metabolism of estrogen and decreasing
SHBG production is another pathway by which hypothyroidism
may impact on fertility. These pathways may result in an abnormal
feedback at the pituitary level [14] and consequently infertility.
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CONCLUSION

It is therefore concluded that hyperprolactinemia with thyroid
dysfunction may be a major contributory hormonal factor in infertility
among infertile women and as such, estimation of prolactin, T3, T4
and TSH should be included in the workup for infertile women
especially those with hyperprolactinaemia.
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