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INTRODUCTION 

To be informed about some definitions and 

physiopathological mechanisms will be helpful in 

understanding the relationship between thyroid diseases 

and infertility-ART. Infertility is described as failure of a 

couple to conceive a pregnancy after regular sexual 

intercourse for 1 year. Its prevalence is estimated at 12-

14% recently. Etiology of infertility includes male 

infertility (30%), female infertility (35%), combined 

infertility (20%) and unexplained infertility (15%).
1,2

 In 

addition to these main causes other most significant 

factors having impact over fertilization, implantation and 

fetal development are immunological in origin. Anti-

thyroid antibodies (ATA) are well studied part of 

immunological mechanisms having negative impact over 

fertility and also ART.
3-6

 

In normal human, 0.03% of T4 and 0.3% of T3 in the 

circulation can be found as free hormones. 75% of T4 is 

transported as bound to thyroxin binding globuline (TBG), 

20% to transtretine (TTR), 5% to albumin.
7
 However, 

conditions of elevated estrogen (such as pregnancy or 

ovarian stimulation) lead to increase in TBG level and 

decrease in TTR levels.
8
 Concurrently, elevated estrogen 

levels lead to alterations in the dynamics of thyroid 

hormones by exerting effect over hypothalamo-pituitary-

thyroid axis.
9
 Rapid estrogen elevation during ovarian 

hyper stimulation leads to an increase in TBG and decrease 

in free T4 levels, consequently increase in TSH.
7,8

 Poppe 

K. et al. have performed a study in 2004 in patients in their 

first IVF cycle with TSH values 0.4-2.5 mIU/L and they 

measured TSH at the day of HCG and repeated the TSH 

measurement in 16
th
-20

th
 day of ovarian stimulation and 

have shown that TSH levels are higher relative to baseline 

values.
10

 

Thyroid diseases are the most common endocrine disease in 

females at reproductive age.
11

 Due to above mentioned 

features of thyroid hormones, evaluation of thyroid functions 

during both pregnancy and treatment of infertility and 

treating relevant pathologies become important. In early 

stage of pregnancy thyroid hormones are actively involved 

in the stage of placentation; because it was determined that 

T3 and epidermal growth factor have synergistic effect in 

the culture media.
12

 Autoimmune mechanisms are involved 
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in the etiology of numerous thyroid diseases. Regardless of 

the fact that the patient has subclinical hypo-

hyperthyroidism or he/she is euthyroid, the distress 

experienced by the patient may stem from ATA. TSH levels 

are higher in ATA positive patients compared to ATA 

negative patients.
13,14

 These antibodies may exert negative 

effects on fertility due to immune dysfunction, cellular 

damage and decrease in thyroid hormones.
10,15

 

Hypothyroidism 

Hypothyroidism may lead to failure of sex steroids by 

disrupting the functioning of hypothalamo-pituitary-

ovarian axis. Thus, a clinical picture in close relationship 

with menstrual irregularity, infertility, miscarriage and 

complications of unwanted pregnancy may occur.
16,17

 The 

prevalence in the population is approximately 2-4%.
18

 

Even though there are several rare causes of 

hypothyroidism as post-iode 131 treatment, post 

thyroiditis and drug induced hypothyroidism, the main 

reason of hypothyroidism is immunological.
1
 Low levels 

of FT4 is the condition paving the way for symptoms of 

hypothyroidism and ovulatory dysfunction is the main 

clinical symptom of hypothyroidism. This condition leads 

to menstrual dysfunction 3 times more than the usual 

prevalence. The most common type of menstrual 

dysfunction is oligomenorrhea.
19

 

As it’s known, cells such as oocytes, cumulus cells and 

granulose cells contain thyroid hormone receptors. In 

hypothyroidism, both the local effect of thyroid hormones 

on these receptors and prevention of release of pulsatile 

GnRH from hypothalamus lead to failure of healthy 

ovulation and prevent formation of high quality 

oocytes.
15

 Concurrently, corpus luteum insufficiency due 

to disruption of LH release and hyperpolactineamia due 

to increased TRH release may also increase negative 

influences over normal menstrual cycle.
10,14

 

In hypothyroidism, even though elevated TSH may 

reduce sex hormone binding protein (SHBP), increasing 

free testosterone and estradiol level, total serum level of 

these hormones are usually low.
21

 Also, reduction in 

metabolic clearance of androstenedione and estron may 

increase aromatization of peripheral estrogens.
22-23

 Both 

these mechanisms and decrease in hemostasis factors 

regardless of these mechanisms may lead to symptoms 

such as infertility, menorrhagia and polymenorrhea in 

hypothyroidism.
4
 

There is no consensus over the TSH cut-off values which 

is a parameter that is used in diagnosis and classification. 

TSH normal range is a disputed subject among some 

authors. In a cohort study including 195 cycles in patients 

getting IVF therapy, when upper normal limit of TSH is 

considered 2.5, gestational age during delivery and birth 

weight of newborns were found to be significantly lower 

in patients having TSH values over this cut-off point. 

However, even though there’s a tendency towards an 

increase in abortus the difference wasn’t significant.
24

 

Thyroid surveillance must be performed in patients 

presenting with infertility and replacement therapy should 

be done even in subclinical cases.
25

 Even though 

scientific endocrine societies recommend surveillance in 

high risk patients,
26

 routine surveillance before ART and 

surveillance of patients having history of abortus was 

recommended by many authors.
6,27

 Various problems 

including fertility performance improves after using 

levothyroxine for treatment.
19

 Since diagnosis of 

hypothyroidism is usually established before presentation 

of patients for infertility, prevalence of hypothyroidism in 

infertility is not clearly known. Similarly incidence of 

infertility in females with hypothyroidism is also not 

certain due to lack of studies about this subject.
1
 In a 

study done in 299 female with infertility, TSH was found 

to be elevated in 4% and overt hypothyroidism was 

detected in 3.3%. Compared to other infertility cases, 

ovulatory dysfunction was found to be dominant in these 

cases.
28

 

The changing body-mass index in pregnancy and 

particularly interaction of hCG with TSH receptors in the 

first trimester may lead to a pseudo reduction in thyroid 

hormones and this may delay the diagnosis of 

hypothyroidism.
24,9

 Thus fluctuations in pregnancy 

should be monitored and treated appropriately. In some 

studies it was shown that in patients with hypothyroidism 

necessity of LT4 increases 30% in the first 5 weeks of 

pregnancy and this became stabilized in the 16
th

-20
th

 

week of pregnancy.
29

 American Thyroid Association has 

recommended the proper range of value for TSH during 

pregnancy as 0.1-2.5 mIU/L in the first trimester; 0.2–3.0 

mIU/L for the second and 0.3–3.0 mIU/L for the third. 

The same association has also emphasized that a single 

TSH measurement will not be enough but several 

measurements with some intervals will be more 

appropriate. In some studies it was shown that no 

treatment or inadequate treatment for hypothyroidism in 

pregnancy may lead to poor cognitive performance of the 

child and before that it may impair intrauterine placental 

glucose transport and thus may lead to some 

complications such as growth retardation and low birth 

weight.
30

 

Subclinical Hypothyroidism 

Subclinical hypothyroidism (SCH) is described as 

absence of hypothyroidism symptoms with normal FT4 

and elevated TSH values.
31

 Although there’s no 

consensus over upper normal limit of TSH, currently 

some authors suggest 2.5mlU/L.
32

 Incidence of SCH in 

normal population is estimated at 4-8.5%, but it was 

determined that in patients with infertility and in 

advanced age the incidence increases.
33

 According to the 

current literature treatment of SCH is not established yet. 

In a prospective randomized study 64 SCH patients with 

infertility was delivered 50 mcg levothyroxine (LT4) in 

the first day of controlled ovarian stimulation (COH) and 

it was shown that having grade 1 and embryo, 

implantation and live birth rates were higher in the 
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treatment group; but, no difference was found between 

groups regarding pregnancy rate per cycle. When 

pregnant groups were evaluated, treatment group with 

pregnancy experienced significantly less abortion than 

control group.
34

 Also, in a study performed in IVF 

patients compared to euthyroid patients, woman with 

hypothyroidism even when treated had a significantly 

lower rate of implantation, clinical pregnancy and live 

birth.
35

 In the study done by Cramer et al oocysts having 

problems in getting fertilized was found to be 

significantly higher in patients with higher TSH levels.
36

 

Even though ESHRE and RCOG have no definite 

recommendations for treating SCH, ESCP suggests 

treating SCH due to potential benefits of therapy.
37

 

Feto-maternal effects of hypothyroidism such as abortus 

during pregnancy and mental retardation was clearly 

established.
38

 Additionally, in recent times association of 

SCH with unwanted antenatal complications such as 

premature birth, placental detachment and intrauterine 

deaths was demonstrated.
38-40

 

Autoimmune thyroid diseases 

Autoimmune thyroid diseases (AITD); are the most 

common autoimmune conditions encountered in females 

in reproductive age characterized by presence of 

antibodies against to some structure of thyroid gland such 

as thyroglobulin (TG), thyroid peroksidase (TPO) and 

thyroid microsomale (TM). 

Excessive immune response which is usually 5-10 times 

more in females stimulates organ specific or non-specific 

auto-immunity. Organ specific ATA occurring against 

TG damages thyroid follicle tissue, ATA occurring 

against TPO impedes iodination of tyrosine. Non-specific 

antibodies occur as a result of stimulation of T cells 

against specific thyroid molecules and subsequently 

effecting B cells. Abnormal immune response effects 

release of cytokines such as interferon-γ, IL-4 and IL-10 

and at the same time prevents successful implantation by 

altering profile of endometrial T-cells.
41

 

It’s known that ATA and some causes of infertility are 

related. In particular, there are studies reporting a 

significant and high correlation between ATA and 

endometriosis. Abalovich et al. have reported 

endometriosis was nearly 2 times more compared to 

control group (25% vs 14%) and Gerhard et al. reported 

endometriosis was nearly 5 times more (44% vs 9%).
17,33

 

Similarly, in patients with polycystic ovarian disease 

ATA positivity was significantly higher compared to 

control group.
42,43

 Even association of this antibody 

positivity with premature ovarian insufficiency was also 

suggested.
17

 

According to the hypothesis of a recent study, zona 

pellucida becomes a target for ATA since it has antigen 

groups similar to thyroid and thus fertility was negatively 

affected.
44

 Similarly, according to the hypothesis in the 

study of Monteleone et al. ATA within the follicle fluid 

damages oocyte maturation and thus success rate 

following ART decreases
45

. Even though above 

mentioned studies have demonstrated positive relation 

between AITD and low ART success rate, in 1999 Kutteh 

el al have shown that there is no significant difference 

between pregnancy positive and pregnancy negative 

patients after ART. In this study, similarly there was no 

difference between groups regarding TG and TPO 

antibody positivity and TSH concentration.
46

 Also, in 

study performed by Reimad et al. there was no significant 

difference between and AITD and normal group 

regarding pregnancy rates.
47

 

From the perspective of pregnancy outcomes in AITD, 

there is 3-5 times more abortus regardless of thyroid 

dysfunction.
48,49

 Certainly, genetics, infection, hormones 

and environmental factors may have a role in etiology of 

abortus. However, correlation with thyroid autoantibodies 

was also studied. In a study performed by Negro et al. 

ATA positive ART patients treated by LT4 pregnancy 

rate wasn’t different from ATA negative patients; 

however RR for abortus was 2.01 and birth rates was also 

lower in ATA positive patients.
50

 Also in a prospectively 

designed randomized study anti-TPO and anti-TG 

antibodies were significantly higher in IVF patients with 

miscarriage compared to control group.
34

 In 234 infertile 

patient with positive peroxidase antibody, in their first 

IVF cycle abortus was two times more frequent than 

control group.
51

 Also in some studies, when thyroid 

antibodies are positive risk of abortus was found to be 

higher even if the patient are euthyroid.
52,53

 In a meta-

analysis carried out by Toulis et al. in 2010 abortus rate 

was found to be 2 times higher in euthyroid IVF patients 

with positive thyroid autoimmunity.
54

 Revell et al. has 

emphasized in their study that during IVF, in order to 

increase pregnancy and implantation rates and reduce 

abortus rate ATA positive patients must be treated even if 

they are eutyhroid.
55

 

Hyperthyroidism 

In women with hyperthyroidism hormonal changes 

effecting reproductive system may occur. Suthern et al. 

have reported that androstenedione and testosterone 

production increase in hyperthyroidism and subsequently 

this leads to elevation of estron and estradiol.
56

 Both this 

mechanism and decrease in metobolic clearance of 

estrogen lead to higher plasma estrogen levels in women 

with hyperthyroidism.
57

 Also some authors have stated 

that they detected elevation in serum LH, FSH and SHBG 

levels.
58,59

 

Infertility incidence is about 5-8% in women with 

hyperthyroidism
60

. Even though in some studies 

endometrial biopsies proved that women were ovulating, 

it’s still emphasized that hyperthyroidism is related with 

reduced fertility.
61,62

 Additionally, Poppe et al. in a study 

performed in 2002 have reported that suppressed serum 

TSH levels are more frequent in ATA positive infertile 



Karaca N et al. Int J Res Med Sci. 2015 Jun;3(6):1299-1304 

                                                            International Journal of Research in Medical Sciences | June 2015 | Vol 3 | Issue 6    Page 1302 

women compared to non-positive ones.
63

 Previously 

menstrual disorders including particularly 

oligomenorrhea was reported as 50% in people with 

hyperthyroidism, but Krassas et al. found that the rate is 

around 21.5 % in thyrotoxicosis.
4,64

 

Mean radioactive iodine (370 MBq) dose used in treating 

hyperthyroidism is curative and it doesn’t affect gonadal 

performance. Still, because of teratogenic safety not to 

become pregnant for 6 months is recommended. Also, 

before planning a pregnancy to be sure that 

hypothyroidism is not present is essential.
65

 

CONCLUSION 

Up to this time in numerous studies it has been emphasized 

that thyroid functions have effects over female infertility 

by both direct and indirect ways. Especially recently, 

widespread use of ART has revealed the fact that COH 

exerts considerable stress on thyroid functions and new 

information about relationship between female fertility and 

thyroid hormones have occurred. 

In this review, we determined that hypo- and 

hyperthyroidism occur mostly in women with menstrual 

irregularity and AITD occur in women with infertility 

problem. At the same time, we have observed that ART 

success is considerably low in AITD. In both conditions 

treating malfunctioning thyroid alone corrects the 

symptoms and changes the outcome in ART. Thus, 

especially in women with poly- and hypomenorrhea 

thyrotoxicosis and in women with oligomenorrhea 

hypothyroidism should be investigated. Also, in 

anovulatory infertility and infertility due to endometriosis 

AITD should be kept in mind. Also in women with 

AITD, since effects of COH over thyroid function is 

more frequently observed, monitorization of TSH before 

or during stimulation in order to keep it below 2.5 mIU/L 

is important. We have observed in this review that 

numerous studies concentrated on treatment of subclinic 

hypothyroidism in women with menstrual problems 

during COH and ART. 

As conclusion, since thyroid functions exert effect over 

fertility with various mechanisms; particularly in infertile 

pairs, especially if family history is positive thyroid 

dysfunction and autoimmunity should be investigated. In 

this review we have observed that further well designed 

clinical trials addressing various unclear issues regarding 

thyroid dysfunction and fertility are still needed. 
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