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ABSTRACT

BACKGROUND

Infertility affects approximately 15% of couples in the world. 35% of infertility are due to female causes and among female causes
59% contributed by ovarian dysfunction. There is a direct impact of thyroid hormone level on luteal function of the ovary. So, the
thyroid function studies should be part of the evaluation of patients with persistent menstrual disorders. This inspired us to probe
into this topic.

METHODS

In this prospective study, a group of fifty female patients with irregular periods attending the infertility clinic at Sree Avittom
Thirunal Hospital selected as cases. Control group comprise fifty patients with regular periods of the same age group. The following
parameters were studied - family history of thyroid dysfunction, body mass index, recent weight gain, serum thyroxine,
triiodothyronine, Thyroid stimulating hormone, and Thyroid hormones estimated by radioimmunoassay. Statistical analysis was
done using Pearson chi-square test.

RESULTS

Cases had positive family history of thyroid dysfunction (8%), high body mass index (50%), recent weight gain (42%), 72% cases
are euthyroid with normal thyroid hormones levels. 28% cases have clinical hyperthyroidism. Among 72%, 6% has subclinical
hyperthyroid [Normal T3, T4, and low TSH. (<0.6 ulU/L)] 8% subclinical hypothyroid [Normal T3, T4, and high TSH (>3.6 nlU/L)].

CONCLUSION
Estimation of serum TSH proves to be the most sensitive index of thyroid failure among other thyroid function tests.
Hyperthyroidism or hypothyroidism whether clinical or subclinical has definite role in infertility. So, routine screening of TSH along

with thyroid hormone is strongly recommended in the investigation for infertility.
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INTRODUCTION
In a society increasingly conscious of individual rights and the
quality of life, infertility is beginning to assume an importance
approaching that of excess fertility.1.2 While steps are being
taken to control the population growth on one side, there is a
minor population of couples who seek treatment for
infertility.3

There is a closely intertwined relationship between
thyroid function and female reproductive axis.l4 He
hypothesized that thyroid dysfunction influence both
menstrual function and fertility through changes in sex
hormone levels, gonadotropin release, and possibly ovarian
functions. Higher TSH is also associated with increased
incidence of abortion.15

Early changes of thyroid dysfunction could lead to subtle
changes in ovulation, which then might have profound effects
on infertility, but abnormal levels of thyroid hormones relate
largely to changes in ovulation.6
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A physiological relationship exists between hypothalamic
pituitary thyroid axis and hypothalamic pituitary ovarian axis
and both act together as unified system.”.8 Maternal
hyperthyroidism or hypothyroidism could affect the outcome
of pregnancy producing a higher incidence of miscarriages,
maternal complications, and thyroid disorders in women
keeping in mind both menstrual irregularities and lactation
failure.910

Hence, the study was undertaken with the hope that
incidence of infertility may be reduced by proper monitoring
of the thyroid status. How hypothyroidism and
hyperthyroidism affect the fertility of a woman? This is a
question to be answered in the present scenario.

Hypothalamic pituitary thyroid axis comprises a group of
physiologically interrelated endocrine organs that regulate
and control the synthesis and secretion of thyroid hormones.
The ultimate effector in this axis is the thyroid gland.11.12 TSH
from the pituitary stimulate the secretion of both T4 and T3.
These act at the pituitary level to control the secretion of TSH
by a negative feedback mechanism. Secretion of TSH is
stimulated by TRH from the hypothalamus.13

Hypothalamic pituitary ovarian axis comprises the GnRH
secreted from arcuate nucleus of hypothalamus in a pulsatile
pattern. The pulsatile secretion of GnRH from hypothalamus is
responsible for maintaining a constant level of gonadotropins,
FSH.14

There is a direct impact of thyroid regulation on luteal
function of the ovary. He studied about the influence of thyroid
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hormones in the secretion of Gonadotrophic Releasing
Hormone (GnRH).

TSH has a small FSH and LH like effect, which can cause
ovulatory dysfunction.14 TSH possess a luteotropic activity and
reach one fifth of the biological activity of human chorionic
gonadotropin (hCG)!5. Estimation of the serum TSH was
proved to be most sensitive index of thyroid failure.
Hypothalamus and pituitary might therefore be regarded as
the most sensitive peripheral tissues in terms of reduced
circulating thyroid.1617

In a study on thyroid profile in infertile women, out of 47
women studied, 19.2% women had hypothyroidism, 23.4%
hyperthyroidism, and 57.4% euthyroid patients. Status of sex
hormones was studied in hypothyroid subjects. 57% of them
had high gonadotropin levels and hyperprolactinemia, high
testosterone levels, which caused anovulation and 33% had
menorrhagia. Poor progesterone production associated with
persistent endometrial proliferation might be responsible for
massive bleeding.1618 Another mechanism for this might be
the failure of LH secretion.19.20

Infertility is defined as the inability to conceive after one
year of regular intercourse without contraception. Infertility
affects approximately 15% of couples in the world. According
to a standard protocol, infertility evaluation usually identifies
different causes including male infertility (30%), female
infertility (35%), the combination of both (20%), and finally
unexplained or idiopathic infertility (15%). Among the female
causes of infertility, 59% is contributed by ovarian
dysfunction.21,22,23

TSH assay because of its superior sensitivity and specificity
was still preferred for screening subclinical thyroid disease
associated with ovulatory dysfunction and infertility.23 Even
slight hypothyroidism was associated with increased
miscarriage, late fetal demise, and lower 1Q of offspring.24
Even slightly elevated TSH should be treated, though
controversy remains.25 Treatment of hypothyroidism should
be extended lifelong.2627.28 There is the probable role of
thyroid in a broad spectrum of reproductive disorders,
abnormal sexual development, menstrual irregularities,
infertility, etc.29.3031

MATERIALS AND METHODS

Selection of Patients

Fifty female patients of reproductive age group with irregular
periods attending the infertility clinic in Sree Avittom Thirunal
Hospital were selected as study group. The control group
comprise of fifty female patients reproductive age group with
regular periods. Patients were selected based on inclusion
criteria and exclusion criteria. Among those included were
females of age between 20-40 years, not conceiving even after
1 year of unrestricted intercourse with irregular periods and
no abnormality detected in their partners.

Those excluded were females of reproductive age group
with regular periods, those with psychological problems, with
congenital abnormalities of uterus, cervix, fallopian tube,
those suffering from generalized illness, infections of cervix
and uterus, fallopian tube and peritoneal cavity, endocrine
disorders like hypothalamic dysfunction, pituitary failure,
adrenal hyperplasia, androgen excess, diabetes. In females
attending the infertility clinic, screening was done based on a
proforma. Only known cases on treatment were included in
the study.
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Parameters Studied

The following parameters were studied. Family history of
thyroid dysfunction, Body mass index, Recent weight gain,
Thyroid enlargement, Hyperthyroidism, Hypothyroidism,
Thyroid hormones.

METHODS

Immunoassay of thyroid hormones, T3, T4, TSH was done. T3
using RIAK-4/4A kit of BARC, T4 using 5/5A kit of BARC, TSH
using immunoradiometric assay IRMARK-9.

STATISTICAL ANALYSIS

For the entry of the statistical data, the computer package used

was Microsoft Excel. For analysis, SPSS of Windows Version 10

was used.

e P value of <0.01 was considered highly significant.

e P value of <0.05 was considered significant.

e P value of >0.05 was not considered to be statistically
significant.

Association among variables were assessed using Pearson
chi-square test.

All the parameters are statistically analysed and the tables
are given below.

RESULTS

8% among the cases show a positive family history of thyroid
dysfunction and 92% doesn’t show a positive family history.
(Table 1). Thus, the association of family history and thyroid
dysfunction is found to be statistically significant.

38% among the case group show values of body mass
index greater than 25 whereas only 12% among the control
group shows values greater than 25.80% of the control group
and 50% of case group has body mass index with in the normal
range. Thus, the association of infertility with body mass index
is found to be statistically highly significant. (Table 2). 42% of
cases show recent weight gain whereas none among the
controls show recent weight gain. (Fig:1).

72% cases have normal T3, T4 levels, 28% cases have
raised T3, T4 levels and none among the cases show decreased
T3, T4. 86% of the cases show TSH values with in the normal
range, 8% with values greater than 3.6 IU/L and 6% with value
less than 0.625 IU/L. 76% among the control group show
values within the normal range. Thus, there is statistically
significant association between thyroid stimulating hormone
and infertility. (Fig:3,4)

DISCUSSION
As regards the relationship of thyroid dysfunction and
infertility, there is a strong positive correlation as evidenced
by hyperthyroidism (28%), euthyroidism (72%), subclinical
hyperthyroidism (6%), and subclinical hypothyroidism (8%).
Hypothalamus and pituitary maybe regarded as the most
sensitive tissues in terms of reduced circulating thyroid
hormone concentration.32 There are TSH as well as T3
receptors in ovary, which has an effect on steroidogenesis and
oocyte maturation.33 Estimation of serum TSH proves to be the
most sensitive index of thyroid failure.3435 TSH possess a
luteotropic activity and reach one fifth of the biological activity
of hCG. TRH or T3 or T4 do not possess luteotropic activity.36:37
Subclinical hypothyroidism is found to be more prevalent
in women compared to men. There is increased risk of
developing overt hypothyroidism when TSH levels are greater
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than 12 mu/L associated with positive antithyroid
antibodies.3839 It is worth noting that TSH assay is warranted
for all women planning pregnancy or those already
pregnant.40.:41

Even slightly elevated TSH should be treated as even slight
hypothyroidism is associated with increased miscarriage, late
foetal demise, and lower IQ of offspring.4243

In hypothyroidism, there is decreased T3, T4 levels, but
increased TSH. Decreased T3, T4 levels cause a decrease in Sex
Hormone-Binding Globulin (SHBG). A decrease in sex
hormone-binding globulin not only cause a decrease in the
bioactivity of bound hormones, but also an increase in the
bioactivity of free hormones. But, the metabolic clearance rate
of free estradiol is increased because of decreased binding to
SHBG. This decreased free bioactive oestrogen result in
lowering or disappearance of LH ovulatory peak, which result
in lack of ovulation leading to ovarian dystrophy.44

Hypothyroidism can also interfere with ovulation through
an elevation in TRH. Low levels of thyroid hormones stimulate
synthesis of TSH from anterior pituitary, which in turn cause
increased secretion of TRH from hypothalamus. Elevated TRH
can crosstalk with in pituitary gland to release other anterior
pituitary hormone as prolactin. Elevated prolactin levels are
known to interfere with ovulation either by decreased
progesterone production from granulosa cells resulting in
luteal phase defect or by an increase in dopamine (PRIF) levels
by feedback inhibition. Increased dopamine can inhibit GnRH
release. Decrease in GnRH release lead to a decrease in the
secretion of FSH and LH leading to disruption of LH surge and
anovulation.4s

Hyperthyroidism, increased levels of thyroid hormones
lead to increased concentration of Sex Hormone-Binding
Globulin (SHBG). As SHBG increases more and more oestrogen
in the serum are bound to SHBG, so the level of free available
estradiol in the serum decreases. Low levels of free oestrogen
in the blood inhibit the release of GnRH by the hypothalamus
and the secretion of LH and FSH by the anterior pituitary. So,
there is no feedback of oestrogen on GnRH release, disruption
of LH, and FSH surge leading to ovulatory dysfunction.46

Another mechanism as the cause for ovulatory dysfunction
in hyperthyroid women is the decrease in metabolic clearance
rate of estradiol, so the levels of free circulating oestrogens are
increased. The conversion of androgens to oestrogens is
increased. Finally, the oestrogen-androgen balance is modified
with a higher unbound oestrogen/unbound testosterone ratio.
Due to this oestrogen-androgen imbalance, there is
supranormal setting of the hypothalamic gonadal axis. Hence,
the hypothalamus may not respond to elevated levels of
oestrogen as elevated levels of these hormones may be
interpreted as normal by hypothalamus due to supranormal
setting. LH surge will not occur leading to anovulation.4”

Goitre or enlargement of thyroid gland can occur either in
hypothyroidism and hyperthyroidism in infertile patients. An
association is found between goitre and thyroid antibody
status in infertile women.#8 Goitre subsided with initiation of
iodine and/or L-thyroxine therapy. But, in subclinical
hypothyroidism, there is no increase in thyroid volume and
iodine avidity is also decreased. In the present study, a
supportive correlation exists between goitre and infertility as
evidenced by 22% cases with thyroid enlargement and 78%
cases with no thyroid enlargement.(Fig.2)48
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The observation in the present study points to the fact that
a closely intertwined relationship exists between thyroid
function and the female reproductive axis. Thyroid
dysfunction influence both menstrual function and fertility.

Similarly, alterations in reproductive physiology can also
modulate thyroid function.

The chance of infertility is more among women with
combined thyroid dysfunction and infertility when compared
to other causes of infertility. The chance of conception is
further decreased in the presence of antithyroid antibodies.
Treatment of these infertile women with pure thyroid
hormones lead to the improvement of menstrual cycles and
also to desired conception. Patient should be continuously
monitored even after conception because maternal
hyperthyroidism or hypothyroidism can affect the outcome of
pregnancy producing a higher incidence of miscarriages,
maternal complications, and congenital malformations.
Fetal/neonatal hypothyroidism or hyperthyroidism produced
by the transplacental passage of maternal thyroid auto
antibodies can impair growth and neuropsychological
development of affected children.4849

Ideally, complete follow up of all the patients attending the
infertility clinic should be done, which is not possible during
the short span of the present study. Hope, this study is
successful in the explanation of thyroid-ovary relation and add
to the practical clinical application of experimental knowledge
of human reproduction. It is our hope that the future workers
in this field would be benefited with more insights into the
enigma that thyroid dysfunction continues to alleviate the
anguish of the couples concerned and those in the medical
profession alike.

This study supports the possible role of hyperthyroidism
and hypothyroidism in infertility. This is probably due to
change in the levels of SHBG, which brings about the change in
the free oestrogen level in the serum. Altered oestrogen levels
can change the serum FSH and LH levels. This in turn can lead
to ovulatory dysfunction and infertility.50

So, appropriate screening of all infertile patients is
recommended routinely to evaluate pituitary function by
thyroid function studies. On treatment with thyroxine, there is
better chance of conception. The screening and treatment of
these patients should be continued even after conception.
These might help in the early initiation of corrective measures
that prevent or limit damage to mother and foetus.

CONCLUSION

So, to conclude, thyroid dysfunction either hyperthyroidism or
hypothyroidism has a definite role in infertility and
hypothalamic pituitary thyroid axis play a vital role in gonadal
function. Hence, itis recommended to have a routine screening
for thyroid dysfunction for all cases of infertility. Although,
there have been tremendous advances in the treatment of
infertility. It is a matter of frustration for all concerned that a
successful outcome cannot be guaranteed.

It is in this context, the study becomes significant.
Screening for thyroid function test should be advocated in all
infertile clinics. Abnormality of any can be treated at the
earliest and the treatment is miraculously successful. This
study may throw light for all the couples concerned who seek
treatment for infertility.
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Limitations of the Study

The study is of short duration. Due to unavoidable
circumstances, we were not able to do further follow up of
these patients.
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Family Group
History Cases Control
No 4692.0% 50100%
Yes 48.0% 0
Table 1: Family History

Chi-square test, Value-P value, with Yates correction 4.167,
0.041 Significant

FIG.1 - BODY MASS INDEX
80

[ Controf
B Cases

Percentage

<18 18-25 »25

Fig. 1: Body Mass Index

Thyroid Rrnnn
Cases Control
Not Enlarged 3978.0% 50 100%
Enlarged 1122.0% 0
Table 2: Thyroid Enlargement
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Chi square test Value, P. Value, Very highly, 12.36, 0.000,
Significant

Thyroid dysfunction

Parcentage

Percentage

<0.625

0.6-3.6 >3.6

Fig. 3
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