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ABSTRACT

Background: Infertility is the inability of a couple to achieve pregnancy over an average period of one year (in a
woman under 35 years of age) or 6 months (in a woman above 35 years of age) despite adequate, regular (3-4 times
per week), unprotected sexual intercourse. It is of two types, primary infertility and secondary infertility. It can be due
to the woman, the man, or both men and woman. Though there are several factors plays role in the causing infertility,
endocrine hormones play a crucial role in it. Among all the hormones, thyroid and prolactin hormone have profound
effects on reproduction and pregnancy.

Methods: A prospective analytical study was conducted among 200 female patients, of age group 20-40 years,
attending the outpatient department of obstetrics and gynecology. Sent for analysis of thyroid profile and prolactin
levels. The data of the patients who have been completely followed up after six months was entered in excel sheet and
analyzed using SPSS (version 16).

Results: In this study the mean age of the study participants were 31.33+4.12 years and 4 of them were below 25
years of age. There is high prevalence of hypothyroidism (23.5%) and hyperprolactinemia (31%) was noted among
the infertile females.

Conclusions: The assessment of thyroid function and prolactin levels is mandatory in the work up of all infertile
women, especially those presenting with menstrual irregularities. Also, early initiation of treatment may help in
restoring the fertility among the infertile woman.
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INTRODUCTION

Infertility is the inability of a couple to achieve
pregnancy over an average period of one year (in a
woman under 35 years of age) or 6 months (in a woman
above 35 years of age) despite adequate, regular (3-4
times per week), unprotected sexual intercourse.'
Infertility can be due to the woman, the man, or both men
and woman. Infertility is of two types, primary infertility
and secondary infertility. In primary infertility, the
couples have never been able to conceive whereas in

cases of secondary infertility there is difficulty in
conceiving after having conceived that is either carried
the pregnancy to term or had a miscarriage.

Though there are several factors plays role in the causing
infertility, endocrine hormones play a crucial role in it.
Among all the hormones, thyroid hormones have
profound effects on reproduction and pregnancy. There
are several experimental evidences, conducted both in
animals and also in humans which proved that there is
association of hyperthyroidism or hypothyroidism with

April 2020 - Volume 9 - Issue 4 Page 1328



Keerthanaa SR et al. Int J Reprod Contracept Obstet Gynecol. 2020 Apr,;9(4):1328-1334

menstrual disturbance, anovulatory cycles, decreased
fecundity and increased morbidity during pregnancy.’’
Most importantly proper management of such thyroid
dysfunction results in improvement in health status,
normalization of menstrual abnormalities and restoration
of normal fertility.* Therefore it is very important to
screen thyroid abnormalities among women with
infertility, particularly in countries like India, considered
as areas with endemic goiter. Infertility associated with
thyroid dysfunction in these areas is not uncommon.’

Secondly prolactin, a hormone which is secreted by the
anterior pituitary lactotroph, is the primary trophic factor
responsible for synthesis of milk by the breast.® Increased
secretion of prolactin hormone secretion is a condition
called as hyperprolactinaemia.

Hyperprolactinemia is also one of the common problems
which is encountered in reproductive disorder.’
Hyperprolactinemia and hypothyroidism are found to be
closely inter-related. Ovulation can be affected by
hormonal imbalance, thyroid disorders or chronic
diseases such as diabetes.® Some women with
galactorrhea and hyperprolactinemia might have primary
hypothyroidism, which is characterized by low serum
levels of thyroxine (T4) and decreased negative feedback
on the hypothalaopituitary axis. The resulting increased
secretion of thyrotropin releasing hormone (TRH)
stimulates thyrotropes and lactotrophs, thereby increasing
the levels of both TSH and prolactin.’ Primary
hypothyroidism is commonly associated  with
hyperprolactinemia due to the stimulatory effect of TRH
on lactotrophs.' Women with hyperprolactinemia are
often associated with hypothyroidism which is
characterized by high serum TSH levels.’

Hyperprolactinemia which results from a longstanding
primary hypothyroidism may result in ovulatory
dysfunctions ranging from inadequate corpus luteal
progesterone  secretion to  oligomenorrhoea  or
ammenorhoea.'' Amenorrhoea occurs in hypothyroidism
due to hyperprolactinaemia, which results from a defect
in the positive feedback of oestrogen on LH, and because
of the suppression of LH and FSH. "

Thyroid dysfunction is implicated in a broad spectrum of
reproductive disorders, ranging from abnormal sexual
development to menstrual irregularities and infertility."?
Hypothyroidism is associated with increased production
of TRH, which stimulates pituitary to secrete TSH and
prolactin. Hyperprolactinemia adversely affects the
fertility potential by impairing pulsatile secretion of
GnRH and hence interfering with ovulation.'

Even in the absence of hyperprolactinaemia,
hypothyroidism may itself contribute to infertility.'* Thus
measurements of prolactin and thyroid hormones
especially thyroid stimulating hormone (TSH) has been
considered an important component of Infertility work up
in women.'® Hence this study was conducted to assess the
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present prevalence of thyroid and prolactin disorders
among the patients with infertility.

Aims and objective of this study were to analyse the role
of thyroid and prolactin hormone level in infertile women
with menstrual irregularities. To analyse the role of
thyroid and prolactin hormone level in infertile women
with menstrual irregularities and the response of
treatment for hypothyroidism and hyperprolactinemia on
infertility.

METHODS

This prospective analytical study conducted during the
period of November 2017 to May 2019. This was done to
assess the role of thyroid and prolactin hormone level in
infertile women with menstrual irregularities and the
response of treatment for hypothyroidism and
hyperprolactinemia on infertility. This study was
conducted in the department of obstetrics and gynecology
in Sri Venkateshwaraa Medical college Hospital and
Research Centre, a tertiary care teaching hospital located
in Ariyur, Pondicherry, India.

Patients attending the outpatient department of obstetrics
and gynecology with the complaints of infertility during
the study period were included in the study.

Inclusion criteria

e  Women between the age group of 20-40 years were
included in this study.

Exclusion criteria

e Women below 20 years of age and above 40 years of
age

e  Male factor infertility

e  Female factors like tubal factors, endometriosis and

e Women with any congenital anomaly of urogenital
tract, were excluded from the study.

A total of 200 women, between 20-40 years of age with
complaints of infertility who presented to obstetrics and
gynecological outpatient department were included in this
study.

Ethical committee approval was obtained for this study,
to assess the role of thyroid and prolactin hormone level
in infertile women with menstrual irregularities and the
response of treatment for hypothyroidism and
hyperprolactinemia on infertility from the institutional
Human ethics committee in Sri Venkateshwaraa Medical
college Hospital and Research centre, Puducherry, India.

Patients presenting to outpatient department of obstetrics
and gynecology with complaints of infertility between the
months of November 2017 to May 2019 were included in
the study. The individual participants were explained
about the study and they were also assured that, their
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identity would be kept strictly confidential and they have
the option to refuse participation in the study.

Written informed consent was obtained from the study
participant prior to the interview. Both the English and
Tamil formats of the Informed consent are enclosed in
Annexure III and Annexure IV, respectively.

After assessing the inclusion and exclusion criteria,
written informed consent was taken from the study
participants. Using a proforma, (Annexure V) the
principal investigator conducted one to one interview
with the patient and their responses were noted.
Following which 2 ml of venous blood was collected
from each participant and the sent for analysis of thyroid
profile and prolactin levels. Also, the reports of these
investigations were entered in the same proforma.

Based on the report’s patients were started on treatment
for the correction of thyroid and prolactin disorders.
Thyroxine 25-150 pg (Thyrox, Thyronorm, Eltroxin) was
given to hypothyroid infertile females depending upon
TSH levels. Carbergoline was given in case of
hyperprolactinemia. Also, the patients were contacted
after six months and their conception status were
assessed.

Statistical analysis

Only the observations from the patients who have been
completely followed up after six months were taken up
for statistical analysis. The data was entered in excel
sheet and analyzed using SPSS (version 16).

Descriptive statistics with mean, standard deviation and
proportion (%) were calculated for quantitative variables.
To test the hypothesis Chi Square test and Independent
sample t-test was used. p value < 0.05 was considered as
statistically significant.

Operational definitions

e Thyroid stimulating hormone (TSH) measured by the
electrochemiluminescence method. Normal TSH was
considered as 0.27-4.2 plU/ml as per kit supplier's
instruction.  Therefore,  hypothyroidism  was
considered at TSH levels of > 4.2 pIU/ml

e Prolactin level was also measured by the
electrochemiluminescence method. Normal PRL
level was considered as 1.9-25 ng/ml, as per kit
supplier's instruction. Therefore, hyperprolactinemia
at PRL levels of > 25 ng/ml.

RESULTS

In this study among 200 participants 4 of them were
below 25 years of age. In the age group of 26-30 years
there were 63 participants and in the age range of 31-35
years 85 participants were in this study. In the age group
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of 35-40 years 48 participants were recorded. The mean
age of the study participants was 31.33+4.12 years.

Table 1: Age group of the participants.

Age group Frequenc Percentage |
<25 years 4 2%

26-30 years 63 31.5%

31-35 years 85 42.5%

35-40 years 48 24%

Total 200 100%

Among all the participants 169 (84.5%) of the
participants were housewives and 31 (15.5%) participants
were employed.

In this study among 200 participants, 109 (54.5%) of
them were found to be overweight and 34 (17%) of them
were obese. Normal BMI was recorded among 57
(28.5%) study participants. The mean BMI was found to
be 26.243.61 kg/m’.

Table 2: BMI group of the participants.

BMI Frequenc Percentage |

Normal 57 28.5%

Overweight 109 54.5%

Obese 34 17%

Total 200 100%
Menstrual irregularities like oligohydramnios,

menorrhagia and amenorrhoea was found in 65.5%,
22.5% and 12% of the participants respectively.

Table 3: Menstrual irregularities of the participants.

| Menstrual irregularities Frequency Percentage
Oligohydromnias 131 65.5%
Amenorrhoea 24 12%
Menorrhagia 45 22.5%
Total 200 100%

In this study regarding infertility, the duration of
infertility was found to be more than 6 years for 35
(17.5%) participants, between 4-6 years for 103 (51.5%)
of the participants and 1-3 years for 62 (31%)
participants.

Table 4: Participants’ duration of infertility.

Duration of infertilit Frequency Percentage
1-3 years 62 31

4-6 years 103 51.5

> 6 years 35 17.5

Total 200 100

Among 200 infertility participants the cause of infertility
was ovulatory among 76 (38%) of them, tubal factors in
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57 (28.5%) of the participants, unexplained cause among
53 (26.5%) participants and in 14 (7%) participants
endometriosis is the cause for infertility.

Table 5: Causes of infertility among participants.

SD for TSH was found to be 4.34+2.16 and the mean for
prolactin was 31.25422.45.

Table 7: Mean and standard deviation of thyroid
profile of the study participants.

Causes of infertility Frequency Percentage |
Tubal factors 57 28.5% FT3 2.76+1.89
Ovulatory 76 38% FT4 1.81+0.77
Endometriosis 14 7% TSH 4.34+2.16
Unexplained 53 26.5% Prolactin 31.25+22.45
Total 200 100%

Among 200 participants 38 participants were found to be
hypothyroid, out of them 24 presented with symptoms of
fatigue, 17 had alopecia, 11 presented with cold
intolerance, 6 of them had dry skin, 3 participants
presented with muscle cramps and 2 had hirsutism.

Table 6: Participants with hypothyroid features.

Hypothyroid features Frequency Percentage

Table 8: Thyroid profile of the study participants.

Thyroid Frequency Percentage
Euthyroid 149 74.5%
Hypothyroidism 47 23.5%
Hyperthyroidism 4 2%

Total 200 100%

Among 200 participants, 149 were found to have normal
thyroid levels, 47 participants were found to be

Present 38 19% hypothyroidism and 4 participants were found to have
Absent 162 81% hyperthyroidism. Prolactin level was found to be normal
Features of hypothyroidism in 138 participants and hyperprolactinemia was noted in
Fatigue 24 11% 62 study participants.
Dry skin 06 3%
Cold intolerance 11 5.5% Table 9: Proportion of participants with
Alopecia 17 8.5% prolactin status.
Hirsutism 02 1% "
Muscle cramps 03 1.5% Prolactin Frequency Percentage |
Normal 138 69%
The mean and standard deviation of thyroid profile Hyperprolactinemia _ 62 31%
among 38 participants with hypothyroidism was found to Total 200 100%
be 2.76+1.89 for FT3, 1.81+0.77 for FT4, the mean and
Table 10: Association between prolactin profile and menstrual irregularities.
. o Prolactin profile
Menstrual irregularities Normal i p value I
Oligohydramnios 97 (48.5%) 34 (17%) |
Amenorrhoea 13 (6.5%) 11 (5.5%) 0.082 ‘
Menorrhagia 28 (14%) 17 (8.5%)

Table 11: Association between prolactin profile with duration and causes of infertility.

Prolactin profile

Variables Normal Hyperprolactinemia p value
Duration of infertility

1-3 years 44 (22%) 18 (9%)

4-6 years 71 (35.5%) 32 (16%) 0.865
> 6 years 23 (11.5%) 12 (6%)

Causes of infertility

Tubal factors 41 (20.5%) 16 (8%)

Ovulatory 47 (23.5%) 29 (14.5%) 0373
Endometriosis 10 (5%) 04 (2%) ’
Unexplained 40 (20%) 13 (6.5%)
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Likewise, the difference between menstrual irregularities
and prolactin profile in this study was not statistically
significant (p value 0.082).

In this study the difference between the duration of
infertility and prolactin profile was found to be
statistically insignificant, and the difference between
causes of infertility and the prolactin profile was also
found to be statistically not significant.

DISCUSSION

This study was conducted to assess the imbalance in
thyroid and prolactin hormones which usually presents as
hypothyroidism, hyperthyroidism and hyperprolactinemia
in infer time woman.

In this study among 200 participants 4 of them were
below 25 years of age. In the age group of 26-30 years
there were 63 participants and in the age range of 31-35
years 85 participants were in this study. In the age group
of 35-40 years 48 participants were recorded.

In this study the mean age of the study participants was
31.33+4.12 years. Whereas Nambiar et al conducted a
study before and decade and reported the mean age of the
subjects were 25.19+4.17 years which are lower than the
current study.'

Among all the participants 169 (84.5%) of the
participants were housewives and 31 (15.5%) participants
were employed.

In this study maximum number of participants, 88 of
them belonged to class 2 socio economic status, followed
by 51 participants in class 3, 32 participants in class 1
socioeconomic status. In class 4, there were 23
participants from this study and 6 participants belonged
to socioeconomic class 5.

In this study among 200 participants, 109 (54.5%) of
them were found to be overweight and 34 (17%) of them
were obese. Normal BMI was recorded among 57
(28.5%) study participants. Thyroid profile with BMI of
the participants was found to be statistically significant
with a p value of 0.0228, which means there is difference
between the thyroid status and body mass index of the
patients. Also, there was statistically high significance
found between body mass index and prolactin level (p
value 0.000).

In the present study the mean BMI were 26.2+3.61 kg/
m’. Mbah et al, reported statistically significant
differences in body weight as found between the
hypothyroid and non-hypothyroid pregnant women.>"
The relationship of thyroid function and BMI was

described by Glinoer et al and Vermiglio et al.>*

Age of menarche was less than 12 years among 26 (13%)
participants, whereas the age of menarche was 12-13
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years in 97 (48.5%) participants. For 65 (32.5%)
participants in this study the age of menarche was
between 14-15 years and the age of menarche was more
than 15 years for 12 (6%) participants.

Menstrual irregularities like oligohydramnios,
menorrhagia and amenorrhea was found in 65.5%, 22.5%
and 12% of the participants respectively. The difference
between thyroid profile and menstrual irregularities
among the study participants was found to be highly
statistically significant with p value of < 0.0001. Whereas
the difference between menstrual irregularities and
prolactin profile in this study was not statistically
significant (p value 0.082).

In this study regarding infertility, the duration of
infertility was found to be more than 6 years for 35
(17.5%) participants, between 4-6 years for 103 (51.5%)
of the participants and 1-3 years for 62 (31%)
participants. The difference in the duration of infertility
and the thyroid status among the study participants was
found to be statistically significant (p value 0.001)
whereas the difference between causes of infertility and
the thyroid status was found to be not statistically
significant (p value 0.089).

In this study the difference between the duration of
infertility and prolactin profile was found to be
statistically insignificant, and the difference between
causes of infertility and the prolactin profile was also
found to be statistically not significant.

Maximum percentage of menstrual abnormality presented
by the infertile group was oligomenorrhea whereas
Kumkum depicted the state to be smaller (50%). In the
study done by Krasses et al, the prevalence of menstrual
irregularities (mainly oligomenorrhea) reached 23%
among hypothyroid patients and they reported significant
association between the severity of menstrual
abnormalities and higher serum TSH concentrations.

Binita et al reported irregular menstrual cycles, mainly
amenorrhea, in 31% of the cases with hypothyroidism.°
This study also revealed an association between
menstrual irregularities with raised serum prolactin levels
rather than TSH concentrations. A higher incidence of
amenorrhea could be linked to hyperprolactinemia that
was seen in the majority of patients with hypothyroidism.

In this study, among 200 infertility participants the cause
of infertility was ovulatory among 76 (38%) of them,
tubal factors in 57 (28.5%) of the participants,
unexplained cause among 53 (26.5%) participants and in
14 (7%) participants endometriosis is the cause for
infertility.

Among 200 participants 38 participants were found to be

hypothyroid, out of them 24 presented with symptoms of
fatigue, 17 had alopecia, 11 presented with cold
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intolerance, 6 of them had dry skin, 3 participants
presented with muscle cramps and 2 had hirsutism.

The mean and standard deviation of thyroid profile
among 38 participants with hypothyroidism was found to
be 2.76+1.89 for FT3, 1.81+0.77 for FT4, the mean and
SD for TSH was found to be 4.34+2.16 and the mean for
prolactin was 31.25422.45.

Among 200 participants, 149 were found to have normal
thyroid levels, 47 participants were found to be
hypothyroidism and 4 participants were found to have
hyperthyroidism.

Significant increase in serum TSH was found among
infertile female patients. Majority of the infertile women
had serum TSH within normal range, which is in
concordance with study of Binita et al.’ Prevalence of
Hyp70thyroidism in the reproductive age ranges from 2-
4%.

In the study conducted by Bhargav et al study, the
prevalence of hypothyroidism was reported as 17.5%
among the infertile females whereas Manjusha et al found
to be 20%.%° Binita et al found the prevalence to be 8%
while Sharma et al found the prevalence to be 20%.%'

The prevalence of thyroid dysfunction in infertile women
was found to be 33.3% in a study by Rahman et al and
23% by Sharma et al.'™ In this study, thyroid
dysfunction was present in 25.5% of the infertile women,
where 23.5% had hypothyroidism and 2% had
hyperthyroidism. It is obvious from the observation that
fertility of female reproductive system is hampered by
altered thyroid hormone levels. Majority of the patients
were in euthyroid state which may be due to other cause
of infertility.

Hyperthyroidism was found in 2% of the infertile patients
in the present study. Joshi et al, evaluated 53
hyperthyroid patients and found 5.8% of them to be
infertile."® In contrast to hypothyroidism, most women
with hyperthyroidism do not have fertility problems,
although 25% may have irregular menses."*

Joshi et al, found menstrual irregularities in 65% of
hyperthyroid women compared to 17% in healthy
controls.”” Krasses et al, indicated that menstrual
disturbances in thyrotoxicosis are 2.5 times more frequent
than in the general population.’” Hyperprolactinemia
resulting from longstanding primary hypothyroidism has
been implicated in ovulatory dysfunctions ranging from
inadequate corpus luteal progesterone secretion when
mildly elevated to oligomenorrhea or amenorrhea when
circulating prolactin levels are high.’

Amenorrhea occurs in  hypothyroidism due to
hyperprolactinemia resulting from a defect in the positive
feedback of estrogen on LH, and because of LH and FSH
suppression. Binita et al study revealed a significant
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association between abnormal menstrual patterns, as well
as anovulatory cycles, with hyperprolactinemia in the
infertile group (p < 0.001).°

In this study, prolactin level was found to be normal in
69% of participants and hyperprolactinemia was noted in
31% of study participants.

Hyperprolactinemia also adversely affects the fertility
potential by impairing pulsatile secretion of GnRH and
hence interfering with ovulation."” In this study, though
majority of the infertile women had serum prolactin
within normal range, which is concordance with study
done by Binita et al, there was a significant increase in
serum prolactin (hyperprolactinemia) of infertile female
patients  (31%).° This  higher  propensity  of
hyperprolactinemia is in agreement with the findings of
Kumkum et al who had depicted a prevalence of 46% in
their study.” A study conducted by Sharma P et al found
the occurrence of hyperprolactinemia with a prevalence
of 59.37% while Manjusha et al found it to be 51%.”"
This altered prolactin levels may contribute to the failure
of conception and pregnancy as prolactin is supposed to
be important for the maintenance of secretory activity of
the corpus luteum. "

Prolactin inhibits two hormones which are necessary for
ovulation: the follicle stimulating hormone (FSH) and the
gonadotropin releasing gormone (GnRH). When there are
high  levels of prolactin  in the  blood
(hyperprolactinaemia), one will not ovulate and this will
result in infertility. This anovulation can also cause
irregular menstrual cycles.” When the GnRH secretion is
low, the FSH and LH secretions are also low and so they
do not stimulate the gamete production and the gonadal
steroid synthesis.'®"”

After treatment for 6 months of infertility among 114
participants 86 (75.44%) of them conceived. The mean
TSH value among treated participants who conceived
was 4.39+2.55 but the p value was found to be not
statistically significant (p value 0.5594). Prolactin mean
value among participants who conceived was
28.15+17.83, where the difference between participants
who conceived and not conceived after treatment was
found to be not statistically significant (p value 0.2585).

Early detection and treatment of hypothyroidism of any
degree with low-dose levothyroxine, as a part of
combined infertility therapy and during pregnancy, has
been recommended.'"” Restoration of prolactin
hypersecretion, improvement of luteal-phase function and
increase in conception rates in women with otherwise
unexplained infertility have been demonstrated after
treatment.**!

CONCLUSION

In the present study there is high prevalence of
hypothyroidism and hyperprolactinemia was noted
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among the infertile females. Thyroid dysfunction was
found to be significantly associated with BMI, menstrual
irregularities and duration of infertility. Similarly,
prolactin disorders were found to be associated with BMI
alone.

Among the patients treated for hyperprolactinemia and
thyroid disorders 24.56% of them were reported to be
pregnant (fertile). Hence, assessment of thyroid function
and prolactin levels is mandatory in the work up of all
infertile women, especially those presenting with
menstrual irregularities. Also, early initiation of treatment
may help in restoring the fertility among the infertile
woman.
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