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Abstract

The study was conducted to explore the prevalence of thyroid autoimmune disorders among primary
infertile women. Hormonal and immunological serum markers were tested including: TSH, T3, T4, TPO Ab,
prolactin and Interleukin-6. Thyroid abnormalities were observed in 38.5% of the primary infertile women.
Thyroid autoimmunity was more prevalent among primary infertile women (9.6%) than pregnant (4.0%)
and non-pregnant (4.3%) fertile women, but with no significant difference. Presence of thyroid hormones
related clinical manifestation in infertile women was higher (26.9%) in comparison to pregnant fertile
women and non-pregnant fertile groups. Abnormalities in menstrual cycles were much higher in infertile
women (90.4%) than non-pregnant fertile women (27.7%). Serum level of IL-6 was with no significant
differences among all study groups. In conclusion, AITD has a minor participation in the thyroid disorder—
associated infertility and their menstrual abnormalities in comparison with the larger scale of the non-AITD
participation. No role for the IL-6 in the thyroid associated primary infertility in women was detected.
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Introduction

Causes of female infertility are wide including
anovulation due to hormonal disorders or follicle
problem, polycystic ovary syndrome and others resulting
in failure to produce mature eggs, malfunction of the
hypothalamus and malfunction of the pituitary gland.
Endometriosis is playing a major role in female infertility
as 30-40% of patients with endometriosis are infertile,
whereas other general factors may also participate in the
infertility causes like age, smoking,, sexually transmitted
infection and body weight and eating disorders [1-23],

Thyroid disorders and their effects on infertility are
highly debatable, and the prevalence of hypothyroidism
in women of reproductive age varies between 2% and
4% and is largely due to autoimmune thyroid diseases
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(AITD) in the presence or absence of autoantibodies
[4], Most of the studies have shown the association of
thyroid disorder with menstrual disturbance and even
anovulatory cycles as oligomenorrhea and menorrhagia
and ovulatory dysfunction, due to numerous interactions
of thyroid hormones with the female reproductive
system [°1. In the study of Plowden et al (2016), it has
been stated that women with subclinical hypothyroidism
or thyroid autoimmunity are keeping their chances
of conceiving and achieving a live birth and likely
unaffected by marginal thyroid dysfunction (), whereas
in a Danish study it was stated that impaired fertility
is associated with TSH, TPO antibodies, and mild
(subclinical) hypothyroidism in a Danish population of
women 7). On the other hand, menstrual disturbances
in hyperthyroidism had been described by Kakuno et
al in 2010 and found that menstrual disturbances were
with only severe cases of thyroid disorders but not
mild or moderate and hence concluded that menstrual
disturbances in thyroid disorders were less frequent than
previously thought [#,

The underlying pathogenic mechanisms associating
AITD and infertility remain largely speculative, as
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neither animal models nor in vitro data on this issue are
available. It was noted that in infertile women, thyroid
autoimmunity features are significantly more frequent
than in healthy fertile controls as represented by the
level of anti-TPO antibodies [*!.

The aim of the current study was first to estimate
thyroid disorder markers; T;, T,, and TSH as well
as IL-6 and prolactin levels in infertile women in
comparison with pregnant fertile and non-pregnant
fertile women. Second thing was to evaluate serum anti-
TPO positivity in all study groups. This marker is an
indicator of association strength between autoimmune
thyroid disease and infertility after the exclusion of any
other possible causes for infertility.

Materials and Method

Subjects: This study was conducted in the Teaching
Hospitals of Al-Kut City/Iraq for the period from Oct.
2017 to Mar. 2018. A total of 52 primary infertile
(PI) females were selected with an age range of 17-43
years. Two apparently healthy control women groups
were included; 50 non-pregnant fertile (NPF) (with at
least one previous reproducible pregnancies) and 47
of pregnant fertile (PF). Inclusion criteria for infertile
subjects were: primary infertile female, no cause of
infertility, and normal male factors. Exclusion criteria
for infertile subjects were; age limitations, abnormal
male factors, past or current history of infertility-related

disease such as sexually transmitted infection (STI),
uterine or pelvic pathology and others. Approximately
5 ml blood sample was collected from every participant
and sera were separated.

Materials: The followingkits were used in this study:
Interlukin-6 (IL-6) kit (Immuntech, France), prolactin
kit (Monobind, USA), thyroid stimulating hormone
(TSH) kit (Monobind, USA), thyroid peroxide (TPO)
kit (Human, Germany), thyroxin (T,) kit (Monobind,
USA), and triiodothyronine (T5) kit (Monobind, USA).

Method: According to the manufacturer’s
instructions the following ELISA method were used:
immuno-enzymometric assay for the estimation of (TSH)
and prolactin (PRL), competitive enzyme immunoassay
for the estimation of T3 and T4, indirect ELISA for the
estimation of anti-TPO IgG antibody, and sandwich
ELISA for the estimation of IL-6.

Statistical analysis: SPSS software, version 17 was
employed for statistical analysis.

Results

Table 1 shows the thyroid hormones related clinical
manifestations which were 26.9%, 16% and 12.8% in
PI, PF and NPF women respectively with no significant
differences. Table 1 also demonstrates the menstrual
cycle status in PI & NPF women.

Table 1. Thyroid hormones-related clinical manifestation and menstrual cycle status as reported in study

groups.
THRM Menstrual Cycle status

Study Groups Yes* No Normal (Regular) Abnormal**

Ne % Ne % Ne % Ne %
PI (n=52) 14 26.9 38 73.1 5 9.6 47 90.4
PF (n=50) 8 16.0 42 84.0
NPF (n=47) 6 12.8 41 87.2 34 | 72.3 13 27.7
P value PI X NPF =0.0001 (HS)***

THRM = Thyroid hormones related manifestation (including; weight loss, heat intolerance, increase thirst, weight gain, cold intolerance,
increased appetite, flushing, irritability and others). NS: not significant. at P> 0.05, *= The presence of at least three THRM manifestations,
** Abnormal; Irregular, short, prolonged, amenorrhea, menorrhagia, oligomenorrhea and others.***HS: highly significant. at P <0.01.

Thyroid function tests are depicted in Table 2. An
abnormal thyroid hormones level was detected in 38.5%
of the PI group including 34.6% with hypothyroidism

and 3.9% with hyperthyroidism. Lower levels of thyroid
hormones abnormalities were reported in the other study
groups with significant difference.
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Table 2. Thyroid status as evaluated in the study groups.

, , PI (n=52) PF (n = 50) NPF (n = 47)
Thyroid Function Test P value
Ne % Ne % Ne %
Normal* 32 61.5 41 82.0 39 83.0
Hypo** 18 34.6 3 6.0 5 10.6 PI X PF =0.022 (S)
Abnormal Hyper*** 2 3.9 6 12.0 3 6.4 PI X NPF =0.018 (S)
Total 20 385 9 18.0 8 17.0

Normal= T3, T4 and TSH serum levels are within normal range, Hypo= Hypothyroidism in which T3 and/or T4 serum level is below
normal range and TSH serum level is above normal range, Hyper= Hyperthyroidism in which the T3 and/or T4 serum level is above
normal range and TSH serum level is below normal range, S: Significant at P< 0.05

The menstrual cycle abnormalities in correlation  amenorrhea), was 47/52 (90.4%) which were distributed
with the thyroid status of PI women are tabulated in  as 18/52 (34.6%), 28/52 (53.9%) and 1/52 (1.9%) on
Table 3. The number of cases with abnormal menstrual ~ hypothyroidism, euthyroidism and hyperthyroidism
cycle (including too short cycle, prolonged cycle and  respectively.

Table 3. Correlation of thyroid abnormalities and menstrual cycle as illustrated in infertile women.

PI group (n=52) thyroid status
Menstrual Cycle Hypo Euo Hyper P value
Ne % Ne Ne % Ne
Normal (n=5) 0 0.0 4 7.7 1 1.9 Hypo x Hyper = 0.05 (S)
Hypo x Euo => 0.05 (NS)
Abnormal (n=47) 18 34.6 28 539 1 1.9 Hyper x Euo = 0.05 (S)

NS: Non Sig. at P> 0.05; S : Sig. at P< 0.05; N = Normal menstrual cycle, Ab = Abnormal menstrual cycle.

Anti-TPO (IgG) antibody was detected in 9.6% of Mean serum IL- 6 levels are shown in the same table
PI group compared to 4.0% and 4.3% in PF and NPF  with no statistical significant differences between all
respectively with no significant differences (Table 4).  studied groups.

Table 4. Distribution of IgG TPO-AD positivity and IL-6 level among study groups.

IgG TPO-Ab IL-6
Study Group Positive Negative Undetectable Detectable Mean=SD
Ne % Ne % Ne % Ne % (Range)
PI Ne =52 5 9.6 47 90.4 24 46.2 28 53.8 9-34+7.98
B ' ' ' ' (0.3-34.5)
12.82+11.11
PF Ne =50 2 4.0 48 96.0 5 10 45 90
(1.1-30.0)
9.55+7.36
NPF Ne =47 2 43 45 95.7 27 57.5 20 42.5
(4.7-27.8)
P val PI X PF=0.262 (NS) PI X PF=0.052 (NS)
value
PI X NPF =0.299 (NS PI X NPF=0.388 (NS

NS : Non Sig. at P<0.05
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Table 5 shows the correlation between thyroid status,
prolactin (PRL) and anti-TPO antibodies in infertile
women. For the total 18 cases with hypothyroidism there
was 5/18 (27.8%) with elevated prolactin level. None

of the euthyroid and hyperthyroid cases was with an
elevated prolactin level. In the same table, 5.6%, 9.4%
and 50% of the hypothyroid, euthyroid and hyperthyroid
respectively were positive for anti- TPO antibodies.

Table 5. Correlation of thyroid status with PRL and anti-TPO Ab in infertile women

Thyroid status in PI group
Test Hypo Euo Hyper p-value
No % No % Ne %
Normal 13 72.2 32 100 2 100
*PRL status
Elevated 5 27.8 0 0 0
I 0.129 (NS)
. Positive 1 5.6 9.4 1 50
Anti-TPO Ab -
Negative 17 94.4 29 90.6 1 50
*PRL: prolactin
Discussion was similar to the results of other previous study [,

The rational of this study was based on progressive
analytical steps to find out the strength of correlation and/
or association between thyroid disorders and women’s
infertility.

The steps, in order, were first to examine the
subjects of the infertile group for the presence or
absence of any clinical manifestations that are related
to the thyroid hormones abnormalities. The second and
subsequent steps were to confirm or deny the menstrual
cycle abnormalities, to evaluate the thyroid hormones
level (T;, T4, and TSH) and to measure the IL-6 as a
proinflammatory marker in the infertile women in
comparison with the fertile women. The final step was to
find out the prevalence of thyroid peroxidase antibodies
(marker of autoimmune thyroid disease) and prolactin
hormone.

In this study, there was a higher trend in thyroid
hormones-related clinical manifestations in infertile
group (26.9%) in comparison to the fertile groups (12.8
- 16.0 %) however this was not significant (Table 1).

In one study, TSH levels are significantly higher in a
population of women without known thyroid dysfunction
and with unexplained infertility as compared with a
control group 1%,

The higher prevalence of menstrual cycle
abnormalities in PI group (90.4 %) compared to NPF
group (27.7%) in the current study was expected and

The contribution of thyroid gland disorders in such
abnormalities was indicated by the higher thyroid
hormones-related manifestations among PI group (Table
1).Thyroid disorders were more evident in infertile
group (38.5%) than fertile groups (17.0 to 18.0%)
with a significant P value (34.6% hypothyroidism and
3.9% hyperthyroidism). These results would strengthen
the possibility of the influence of thyroid disorder on
the infertility status and comes in consistency with a
previous study!!'!],

Tables 2 and 4 elucidate the effect of thyroid status
on the menstrual cycle irregularities. The majority of
infertile women (90.4%) were with abnormal menstrual
cycle of which (34.6%) with hypothyroidism, (53.9 %)
with euthyroidism and (1.9%) with hyperthyroidism.
The impact of hypothyroidism on menstrual function
and ovulation is related to numerous interactions of
thyroid hormones with female reproductive system.
At the cellular level, thyroid hormones synergize FSH
to exert direct stimulatory effects on granulosa cell
functions. Circulating thyroid hormone concentrations
were associated with subtle differences in menstrual
cycle function outcomes, particularly sex steroid
hormone levels in healthy women. Results contribute
to the understanding of the relationship between thyroid
function and the menstrual cycle ['2],

Morphological changes observed with follicles
in hypothyroidism might be associated with elevated
prolactin production that would inhibit secretion as



well as function of gonadotropin. Even in the absence
of hyperprolactinemia, hypothyroidism by itself reduces
the fertility since thyroid hormones are necessary for the
optimal production of both estradiol and progesterone
and thus in oocytes development [13],

Increased IL-6 production has been claimed as
one of the mechanisms by which amiodarone exerts its
toxic effect on the thyroid gland and in addition, albeit
controversial, that IL-6 secretion is supported by TSH
[14 However, in this study, no significant differences
were noticed in the IL-6 among all study groups which
was similar to other study 3],

Hyperprolactinemia was only detected in the
hypothyroid PI women (27.8% as seen in Table 5) a
result that was in consistency with that of Turanker and
his coworkers [1¢],

The main marker of AITD is the autoantibodies,
including anti-thyroid peroxidase (anti-TPO), anti-
thyroglobulin (anti-Tg) and few others. In spite of that
anti-TPO can also be found in sera of about 10 % of
normal adults, this type of autoantibodies is more likely
to be of pathogenic importance than other autoantibodies
as it can fix complement and may directly damage
thyroid cells 171,

Few studies have investigated the prevalence of
AITD in infertile women U'3]; however, the interpretation
of these data is difficult because of the selection bias, the
retrospective setting and the types of control population.
Results from this study (Table 5) revealed no significant
difference of anti-TPO among all study groups which
was inconsistent with one other study ['’]. However, in
all studies (including the current one), the underlying
pathogenic mechanisms linking AITD with infertility do
not remain largely speculative, as neither animal models
nor in vitro data on this issue are available.
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