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ABSTRACT

Background: Infertility is defined as inability to conceive after one year of regular intercourse without contraception.
Thyroid dysfunction is known to interfere with several aspects of reproduction and pregnancy. Hyperprolactinemia
also adversely affects the fertility potential by affecting pulsatile secretion of Gonadotropin releasing hormone
(GnRH) and hence interfering with ovulation. Measurement of these hormones is considered an important component
of female infertility work up.

Methods: 100 infertile women are recruited into the study (Study group). 100 healthy fertile women were taken as
controls (control group). Thyroid and Prolactin levels estimated in both groups.

Results: Among the study group, 81% were with primary infertility and 19% were with secondary infertility. The
mean age of the study group was 25.95+£3.79. 26% of infertile women with primary infertility were in overweight and
obese groups. 3% with secondary infertility were overweight. 34% of women with primary infertility were with
Thyroid problems.18% of the hypothyroids were in the overweight and obese groups. Prevalence of
hyperprolactinemia was 34% in study group with mean Prolactin levels of 21.84+15.65. 15% of women with
hyperprolactinemia were overweight. 62.5% of hyperprolactinemics with associated hypothyroidism the rest with
hyperthyroidism. These values when compared with controls showed significant p value 0.012.

Conclusions: Identifying and treating hypothyroidism and hyperprolactinemia at an early stage can have potentially
great preventive value in the screening of all infertile females hence should be included in the primary workup of the
infertility female.
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INTRODUCTION

Infertility is defined as inability to conceive after one
year of regular intercourse without contraception. 75%
of perfectly normal couples will conceive within a period
of 6 months, 85% within one year and 93% within 2
years.” Infertility may be primary (no previous
conceptions) or secondary (with history of previous
conception but having difficulty currently to conceive).
Infertility affects approximately 15 to 20 % of couples
globally. Among the female factors contributing to

infertility, aberrant function of Hypothalamic- Pituitary-
Ovarian (HPO) axis is relatively common. Apart from
causes like, male infertility [30%], female infertility
[35%] combination of both [20%] and finally
unexplained  or idiopathic infertility  [15%)].
Measurement of serum Prolactin and Thyroid hormones
especially TSH has been considered an important
component of infertility work up in women. Thyroid
dysfunction is known to interfere with several aspects of
reproduction and pregnancy. Hypothyroidism or
hyperthyroidism and even subclinical ~ Thyroid
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dysfunction have been found to be associated with
anovulatory cycles, decreased fecundity, and increased
morbidity during pregnancy. Hyperprolactinemia also
adversely affects the fertility potential by disturbing
pulsatile secretion of GnRH and hence interfering with
ovulation. It may result in menstrual and ovulatory
dysfunctions  like anovulation, amenorrhea and
galactorrhea.® Pituitary hormones such as TSH, Prolactin
or Growth hormone may act synergistically with Follicle
stimulating hormone [FSH] and Lutenizing hormone
[LH] to enhance the entry of extra follicles into growth
phase. Studies have shown that even in the absence of
hyperprolactinemia, thyroid dysfunction itself may
contribute to infertility since Thyroid hormones may be
necessary for maximum production of both Estradiol and
Progesterone. There has been paucity of data regarding
the association between Thyroid disorders and serum
Prolactin levels in infertility. So, the aim of this study
was to evaluate the status of Thyroid hormones as well as
Prolactin levels in infertile females and to correlate their
impact on them.

Aims and objectives of the study

e To assess the status of Thyroid hormones and Serum
Prolactin levels in infertile women attending the
outpatient department of OBGY of NMCH, Nellore,
AP during the period of October 2013-October 2015.

e To prove Thyroid and Prolactin irregularities as
contributory factors of female infertility.

METHODS
Data sources

A prospective case control study was done in the
department of OBGY, NMCH, Nellore, Andhra Pradesh,
India for a period of 2yrs during October 2013 - October
2015.

100 infertile women, attending to the Gynaecology
department are recruited into the study (Study group). A
similar number (100) of age matched healthy fertile
women were taken as controls (Control group).

Inclusion criteria

1. Diagnosed cases of infertility (both primary and
secondary).
2. Age of patients between 20 -40 yrs.

Exclusion criteria

1. Male factor infertility.

2. Infertile female with H/O Tuberculosis or any
organic lesion (fibroids etc.).

3.  Those with pre-existing thyroid problems and
hyperprolactinemia on treatment.
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Institutional ethical committee of NMCH, Nellore, AP
has approved the study.

All the Infertile women in reproductive age group
varying from 20 to 40 years were recruited into the study
following detailed history (demography, complaints,
martial life, past obstetric medical/surgical) and clinical
examination (complete general, systemic and pelvic
examination). Apart from routine investigations, specific
investigations like Thyroid hormone levels and serum
Prolactin were done.

Specific investigations

Hormonal study

Serum freeT3, freeT4, TSH and serum Prolactin levels
were estimated between the 1-5 days of post menstrual

period.

Both are estimated by Chemilumeniscence Immunoassay
(CLIA).

Expected ranges of values (Prolactin)
Normal women 1.2 - 19.5 ng/ml

Table 1: Expected ranges of values (Thyroid

hormone).
2.50-3.90
FT3 og/mi <2.50 pg/ml  >3.90pg/ml
0.61-1.12
FT4 ng/dl <0.61 ng/dl >1.12ng/dI
TSH 0.34- A <0.34 m IU/L

5.60Miu/l  IU/L

RESULTS

The Present study is a hospital based case control study
conducted in the department of OBGY of NMCH. 100
Infertile women fulfilling the inclusion criteria were
recruited into the study (study group). Another 100 age
matched fertile women were taken as controls (control
group) and the levels of Thyroid hormones and serum
Prolactin in both groups were studied. Among the study
group, 81% were with primary infertility and 19% were
with secondary infertility (Table 2).

Table 2: Infertility types - study group (n =100).

Primary 81 81%
Secondary 19 19%
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Table 3: Age distribution - study v/s control group.

Primary 31% 40% 8% 2%
Secondary 4% 12% 2% 1%
Total 35% 52% 10% 3%

Majority of Infertile women (52%) in the study group
were in the age group of 25-29 years. And only 3% were
of >35 years (Table 3). The mean age of the study group
was 25.95+3.79.

With regard to body mass index (BMI) 26% of infertile
women with primary infertility were overweight and
obese groups (13% each). 3% of infertile women with

secondary infertility were of overweight. Overall 29% of
women being overweight and obese.

In the study group, 18% of the hypothyroids were in the
overweight and obese groups, where as in the
hyperthyroids, only 1% was obese and 1% being
underweight. Coming to the control group only 1% of the
hypothyroids were obese and the comparison of both
groups in this aspect has shown significant P value. 34%
of women with primary infertility were hypothyroids
(27%) and hyperthyroids (7%). In those with secondary
infertility the corresponding figures were 2% and 5%
respectively (Table 4).

Table 4: Thyroid and hyperprolactinemia status -study group (n =100).

Primary 27% 7%
Secondary 5% 2%

Nearly 41% of infertile women were found to be with
Thyroid problems. This obviously reveals that Thyroid
dysfunctions may be the causative factor for infertility to
a reasonable extent.

Among the study group prevalence of hyperprolactinemia
was found to be 37% out of which 80% were with
primary infertility, whereas only 19% of control
population were with hyperprolactinemia (Table 4).

Mean Prolactin levels in the Study group 21.84+15.65
compared with mean levels of Control group 16.62+9.73
with significant p value (Table 5).

There are no available studies in the literature regarding
relation of BMI to hyperprolactinemia. 8% of women
with hyperprolactinemia were overweight and 7% were
obese. Surprisingly 14% euprolactinemics among the

47% 79.4%
12% 20.6%

study group were found to be obese, whereas in the
control group 2% of hyperprolactinemics were
overweight. No significant variation (p value = 0.093)
was observed in relation to BMI in study group v/s
controls.

Among study group, Hyperprolactinemia alone was seen
in 10 (16.9%) but with associated Hypothyroidism in
62.5%. and hyperthyroidism in 44.4%. These values
when compared with controls showed significant p value
0.012 (Table 6).

Table 5: Mean serum prolactin levels - study vs

controls.
Study 100 21.84+15.65 0.005
Controls 100 16.62+9.73

Table 6: Hyperprolactinemia with or without associated Thyroid problem — study v/s control group.

N %
Hypo-thyroid ?Zt(;jr?t)r/ol ;O ggg
Hyper-thyroid ?Zt(;jr?t)r/ol ‘11 111351
Eu-thyroid itc;jr?t)r/ol 1(1) 122
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N %

12 37.5

4 36.4

> 55.6 0.012
0 -

49 83.1

77 87.5
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DISCUSSION

Infertility is a worldwide problem affecting people of all
communities, though the cause and magnitude may vary
with geographical location and socioeconomic status. It is
estimated that globally 60-80 million couples suffer from
infertility every year; of which between 15-20 millions
are in India alone.” Infertility is known to cause an impact
on mental health of the couple and sexual dysfunction.?

Thyroid hormones have profound effects on reproduction
and pregnancy. Thyroid dysfunction is implicated in a
broad spectrum of reproductive disorders, ranging from
abnormal sexual development to menstrual irregularities
and infertility. Hypothyroidism is associated at times with
hyperprolactinemia which adversely affects fertility
potential by impairing GnRH pulsatility and thereby
ovarian function. Therefore, every infertile female should
be investigated for Thyroid and Prolactin irregularities.
Present study is attempted to find a correlation between
Thyroid status and that of Prolactin in infertile women
(both primary and secondary) comparing with the age
matched fertile women.

As per (Table 7) the reported figures of primary and
secondary infertility are 60 and 40% respectively. In the
present study the corresponding figures are 81 and 19%.

Table 7: Infertility types.

Jungare et al® 58% 42%
Kumkum et al’ 60% 40%
Present study 81% 19%

Age distribution

Fertility declines with age. Female fertility is at its peak
between the ages 18 and 24 years, while, it begins to
decline after age 25 and somewhat at greater rate after
age 35.

Now a day’s most of the women are giving importance to
education, job and career leading to late marriages and
further leading to infertility. Education and career have
been associated with deprivation and disappointment in
this regard."*

In the study of Fupare et al, the mean age was low in
infertile women. In our study group 87% of infertile
females were in the age group of 20 to 29 years. Though
they are not very elderly may be the above mentioned
reasons must have contributed to their infertility.*

Infertility and body mass index [BMI]
Body fat plays a critical role in human reproduction.

Obese women experience first a change in their menstrual
cycles followed by signs of hirsutism which can be
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attributed to hormonal imbalance leading to anovulation
resulting in infertility. Obesity is commonly seen among
the infertiles. In the present study only 29% of study
population were overweight (16%) and obese (13%) and
70 % are within normal weight range in whom other
factors may be contributing to the infertility.

As per Bolumar et al, approximately 12 % of all women
were overweight (BMI >25 kg/m2) and just over 3%
were obese (BMI >30 kg/m2).° In the present study group
in hypothyroid cases were more in overweight (10%) and
obese (8%) categories. These findings can be explained
by the fact that obesity is often associated with chronic
low inflammatory state and raised TSH levels observed in
obese patients could be due to increased levels of
circulating antibodies to Thyroid.

Infertility - thyroid disturbances

Thyroid dysfunction interferes with human reproductive
physiology ending up in infertility. Women with
hypothyroidism may not only be infertile but may also
have a higher risk of birth defects in their off springs.

As per Table 8 the reported percentages of
hypothyroidism and hyperthyroidism in infertile females
are in the range of 20-30% and 18-34% respectively. But
our corresponding figures are 32% and 9%.

Table 8: Infertility - thyroid disorders.

Nemade

Lo 18% 30% 5206
th';’lrfiMD 20% 34% 46%
gi’sp“r e 300 17.5% 52.5%
Present

study 32% 9% 59%

Hypothyroidism was seen in about 20-30% of infertile
females in the above studies of Nemade et al, Hivre et al,
Nupur et al.*™® Our corresponding figure is 32%.
Hyperthyroidism is seen in above studies ranging from
18-34%, where as in present study it is only seen in 9%
of cases (Table 8).

On the whole prevalence of hypothyroidism is found to
be more in coastal areas like ours. When it comes to
Thyroid disorders in age matched fertile controls there
were only 11% and 1% of hypo and hyperthyroids
respectively. But in them Thyroid disorders have set in
only after having children. There was no history of
infertility in the control group that can be attributed to the
present Thyroid problems.
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Thyroid parameters - study vs controls

Mean FT4 and TSH levels in the present study were with
a significant p value (0.0001) in comparison with studies
of Nissreen FA, Elzobir et al, Nemade ST et al,
Shamsuddin M et al.***"*® Mean FT3 levels of study v/s
controls groups was found to be significant in various
studies where as in the present study the p value is found
to be 0.57 with no reasonable explanation.

Serum Prolactin

One of the major causes of hyperprolactinemia is a
Prolactinoma or lactotrophic adenoma (functioning
pituitary adenomas), which produces excessive Prolactin.
But at times in association with Thyroid disorders,
hyperprolactinemia can cause menstrual irregularities,
hypogonadism and infertility. The prevalence of
hyperprolactinemia in infertile group is more when
compared to controls in the present study.

Table 9: Serum Prolactin levels - study group.

Jungare et al’ 42% 58%
Priyanka et al™ 59% 41%
Present study 79.4% 20.6%

As per the above studies the percentages of
hyperprolactinemics in both types of infertility (primary
and secondary) were not markedly different. Whereas in
the present study 79.4% of hyperprolactinemics were in
the primary infertility group and only 20.6% were in
secondary infertility group (Table 9).

In all the above studies the mean Prolactin levels (study
vs. controls) were with a significant p value. In the
present study also mean Prolactin levels were found to be
with significant p value (0.005) (Table 10).

Table 10: Mean serum prolactin levels - study v/s
controls.

Elzobir at el'® 40.73+37.07 8.13+3.66 <0.001
Hivre atel®  11.65+4.67 50.24+42.11 <0.05

Elrl'g}’a”kaat 215241771 15224954  <0.05

Jungare atel’ 67.90+20.05 11.60+5.19  <0.001

TRl 52042717 125669 <0.001

Present study 21.84+ 15.65 16.62+9.73  0.005

Age v/s prolactin levels - study v/s controls

In the study by Tasneem et al, the highest incidence
(51%) of hyperprolactinemia was observed in the age
group 22-27 yrs. In our study group, 28% of
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hyperprolactinemics are seen in that age group and only
6% were in the 30 - 35 yrs age groups.

BMI v/s Prolactin levels - study v/s controls

In the study group about 15% of hyperprolactinemics
were in the overweight group compared to only 2% in the
control group. 14% of euprolactinemics were found to be
overweight. In the study by Ernst B et al, a significant
positive correlation of Prolactin was observed with
increased body weight and BMI indicating that Prolactin
may be related to obesity."

Grimaldi F et al in another study comparing basal and
TRH stimulated Prolactin levels in obese and non-obese
individuals reported higher basal levels of Prolactin in
obese individuals.” However, this is in contrast to a
recent study in general population where no correlation
was observed between serum Prolactin and obesity. In the
present study context also the P value is found to be
insignificant (0.093), thus explaining not much relation
between hyperprolactinemia and BMI levels.

Hyperprolactinemia with or without associated thyroid
problems

Pathologic hyperprolactinemia is generally applied for
the situation in which Prolactin level increases because of
some reason other than physiologic causes is a common
problem in reproductive dysfunction affecting about 33%
of infertile women. Some of the women with
hyperprolactinemia might have primary hypothyroidism,
characterized by low serum levels of FT4 due to
decreased negative feedback on the HPO axis resulting in
increased secretion of Thyrotropin releasing hormone
(TRH) stimulating thyrotrophs and lactotrophs, thereby
increasing the levels of both TSH and Prolactin.
Increased levels of serum Prolactin have been reported in
30% of patients with primary hypothyroidism.

Correlation of thyroid and prolactin levels

The magnitude of serum Prolactin is proportional to the
increase in TSH wvalues and basal gonadotropin
concentrations are also elevated in this condition. In one
study, the serum Prolactin level was found to be elevated
in patients with untreated primary hypothyroidism.

The correlation between TSH and Prolactin was studied
in 2006. It was observed that incidence of
hypothyroidism in hyperprolactinemia was 25.5%. The
ratio of proportions between hyperprolactinemia and
hypothyroidism was 5:1 stating that in every five
hyperprolactinemic patients one had hypothyroidism. So
it was concluded that there is a positive correlation
between TSH and Prolactin.

In the study by Hivre et al also, there was a high

prevalence of hypothyroidism in infertile females
associating with hyperprolactinemia. Hyperprolactinemia
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was depicted in 51% of the infertile women while it was
only 10% in the control group. In present study, the
serum Prolactin and Thyroid levels in the infertile group
were found to be high as compared to those in control
group and has significant p value (0.012). The incidence
of hypothyroidism in the hyperprolactinemic subjects in
the infertile women was found to be highly significant
than in the fertile women. Therefore estimation of
Thyroid and Prolactin levels are mandatory in the work
up of all infertile women.

CONCLUSION

The concept behind our work was to correlate Thyroid
hormones and serum Prolactin with female infertility.
Our findings support the hypothesis that women with
primary infertility have subtle disturbances in
Hypothalamic-pituitary-ovarian axis compared to their
fertile counterparts. There is a continuous interaction
between the Thyroid gland and gonadal axis before and
during pregnancy. Hypothyroidism influences ovarian
function by increasing the secretion of Prolactin and
decreasing levels of sex-hormone-binding globulin. The
present study showed high prevalence of hypothyroidism
in infertile women when compared with fertile counter
parts. We also found that there was an increase in the
Serum Prolactin levels in infertile women as compared to
the fertile ones in the control group. The incidence of
hyperprolactinaemia in the infertile subjects in the
present study population was found to be significantly
high.

Long standing hypothyroidism may develop ovulatory
dysfunction, and hyperprolactinemia. So identifying and
treating hypothyroidism at an early stage before the onset
of ovulatory dysfunction and hyperprolactinemia, can
have potentially great preventive value. So Thyroid
screening of all females of early reproductive age group
should be done so as to detect subclinical Thyroid
problems and to prevent infertility risk at a later stage.
Hence estimation of Thyroid hormones and Prolactin
levels should be included in the primary workup of the
female infertility.
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