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Abstract 
Background: Thyroid autoimmunity may be linked to infertility, in both thyrotropin 
(TSH)-dependent and TSH-independent fashion. The aim of the present study was to 
assess this presumed reciprocal relationship of thyroid autoimmunity and pregnancy. 
Methods: TSH and antithyroid peroxidase autoantibodies (anti-TPO) were evaluated 
retrospectively over an eight-year period in 444 Greek women who had previously 
none or at least one pregnancy (>28 weeks). Statistics were done with analysis of co-
variance (ANCOVA) and the Chi square test. 
Results: Thyrotropin was higher in women with one pregnancy and lower in those 
with two or more pregnancies compared to women with no pregnancies. Further-
more, significantly more women with no pregnancies were anti-TPO (+), compared to 
women with one or those with at least two pregnancies.  
Conclusion: Because pregnancy might contribute to the development of thyroid au-
toimmunity, women should be monitored for development of thyroid autoimmunity 
long after their pregnancies, even after an uneventful first conception, pregnancy and 
delivery of a live infant. 
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Introduction 
he causes of infertility (as well as pregnancy 
loss) are multiple; anatomical variations, en-
docrine diseases, alterations in thrombosis,  
 

autoimmune, hereditary and infectious diseases 
and other idiopathic or unknown etiologies. Thy-
roid autoimmunity (expressed with the presence 
of anti-thyroid antibodies) is prevalent in 4% of 
women of reproductive age (1) and may be linked 
to infertility, even in the absence of clinically ap-
parent autoimmune disease, in both TSH-depend-
ent and TSH-independent fashion (1-3). Women 
with endometriosis, polycystic ovarian syndrome 
or premature ovarian failure have very often high 
levels of antithyroid autoantibodies. The latter 
may coexist and may be associated with antiphos-
pholipid antibodies (linked with gestational com-
plications and pregnancy loss). Furthermore, wom-
en of childbearing age with positive antithyroid  
 

 
 
 
 
autoantibodies, even when euthyroid, carry a sub-
stantial risk of miscarriage; one in four women 
with recurrent miscarriage is indeed antithyroid 
autoantibody positive (1, 2). The aim of the pre-
sent study was to assess this presumed reciprocal 
relationship of thyroid autoimmunity and preg-
nancy. 
 

Methods 
Thyroid function (thyrotropin, TSH) and pres-

ence of thyroid autoimmunity (anti-thyroid perox-
idase autoantibodies, anti-TPO) were evaluated in 
this retrospective study over an eight-year period 
in 444 Greek women (5516 years old) who had 
previously none or at least one pregnancy (>28 
weeks) among consecutive outpatients of an en-
docrine department of one of the largest hospitals 
in Greece. Women on any kind of thyroid 
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hormone treatment either at present or in the past 
were excluded. Age and number of pregnancies 
(>28 weeks) were noted. Thyrotropin and anti-
TPO were measured by electrochemilumines-
cence. Analysis of covariance (ANCOVA) and 
chi square (2) was employed for statistical analy-
sis, with TSH taken as the dependent variable and 
number of children (0, 1 or 2) and positivity of 
thyroid autoantibodies taken as independent fac-
tors, and age as a covariate. The number of preg-
nancies vis-à-vis anti-TPO positivity was also as-
sessed with the chi square test. Based on literature 
data (4-7), it was estimated that at least 39 women 
were required in each group for assessment of 
TSH differences of 2.0 μIU/ml and SD=0.5 MIU/ 
ml, with error levels (Type I & II) set at alpha=5% 
and beta=10%, respectively, thus the number of 
women studied exceeded this limit (8, 9).    
 

Results 
Thyrotropin depended on the number of preg-

nancies (p=0.006) with significant differences in 
TSH among women with one pregnancy com-
pared to those who had none (p=0.038) or at least 
2 pregnancies (p=0.004) (Table 1); no dependency 
of TSH on either age (p=0.632) or anti-TPO auto-
antibodies positivity (p=0.139) was found. Wom-
en with no pregnancies had more often positive 
anti-TPO, compared to women with one or those 
with at least two pregnancies (p=0.003) (Table 1). 
 

Discussion 
It was found that women with increased fre-

quency of thyroid autoimmunity had no pregnan-
cy (46% were positive anti-TPO). Autoimmunity 
(with or without vasculitis) may have repercus-
sions on fertility in various levels, including mis-
carriage, preterm deliveries, ovarian failure, im-
plantation failure, and pregnancy loss (1, 2). Re-
garding thyroid autoimmunity, transcripts for 
TPO (and thyroglobulin, Tg) are required for thy-
roid hormone synthesis in the thyroid gland but it 

is also expressed in the endometrium; the latter is 
thus susceptible to the action of anti-TPO and an-
ti-Tg autoantibodies (10). Not surprisingly, clini-
cal studies have shown that women with high lev-
els of thyroid autoantibodies have compromised 
fertility (10). Thyroid autoimmunity in women 
has been associated with disturbed folliculogen-
esis, failure of fertilization, altered embryogene-
sis, implantation difficulties and subsequent over-
all fertility failure (11-15). Further mechanisms 
via which thyroid autoimmunity has effects on 
fertility include alterations in the secretory profile 
of endometrial T cells (with lowered secretion of 
IL-4 and IL-10 and increased secretion of inter-
feron-γ), increased activation of polyclonal B 
cells, hyperactivity and increased migration of 
cytotoxic natural killer cells (leading to altered 
uterine immune and hormonal responses) (1); nev-
ertheless, the exact mechanisms remain obscure 
(13-15).  

On the other hand, in this study, women with 
two or more pregnancies showed lower frequency 
of thyroid autoimmunity (30% of positive anti-
TPO antibodies) as compared to women with no 
pregnancy, indicating that lower levels of auto-
immunity favor fertility (1). However, the most 
intriguing fact about the group in this study is that 
of women with one pregnancy and increased TSH 
(indicating subclinical or overt hypothyroidism) 
compared to women who had no history of preg-
nancy or women who had at least two pregnan-
cies. Although subclinical hypothyroidism in-
creases with age, the effect of age on thyroid 
function in our subjects was not significant. Thy-
roid hormone receptors and TSH-receptors are 
found in the normal endometrium (10). Their ex-
pression fluctuates along the menstrual cycle, 
showing an increase when apical uterine epithelial 
pinocytes appear (enabling endometrial receptiv-
ity) (10). The transcriptional regulation of factors 
for the synthesis of thyroid hormone receptors is–
in part–influenced by progesterone (10). The latter 
may be causally linked to the menstrual irregulari-
ty and subfertility of hypothyroid women. Addi-
tionally, hypothyroid women–by way of interac-
tion of thyroid hormone receptors and estrogen 
receptors on estrogen-responsive promoters–show 
reduced endometrial thickness (10). Mature oo-
cytes express thyroid hormone receptors. The mat-
uration of oocytes involves–among others– inter-
play of thyroid hormones on these receptors (ap-
parently this interplay is involved in nitric oxide 
synthase activity) (10). Our particular group rep-

Table 1. Thyroid parameters of studied women 
 

Pregnancies n TSH (μIU/ml) 
Positive  

anti-TPO 
0 147 3.812.87 69 (46%)#, ## 

1 68 9.342.96 *,** 22 (32%) 

2 229 3.292.06 69 (30%) 
 

*P=0.038; women with 1 pregnancy vs. 0 pregnancy and ** p=0.004; 
women with 1 pregnancy vs. women with 2 pregnancies; post-hoc 
ANCOVA tests 
#P=0.003; women with 0 pregnancy vs. 1 pregnancy, ## p=0.003; women 
with 0 pregnancy vs. women with 2 pregnancies; Chi square test 
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resented women who developed thyroid autoim-
munity with measurable destruction of thyroid 
during late pregnancy or, even most probably, 
during postpartum. Thus, following first pregnan-
cy, these women seemed to become less capable 
of conceiving. Most previous relevant population 
studies in the literature (16) show no association 
between number of pregnancies and thyroid dys-
function or autoimmunity; in sharp contrast, there 
have also been reports of a positive association 
between number of births and thyroid autoimmun-
ity (as shown with positivity of thyroid autoanti-
bodies) (17). In this regard, the present study is in 
the same line with the latter work. 
 

Conclusion 
Less autoimmunity-prone women (with lower 

TSH) seem to have more pregnancies whereas 
autoimmunity-prone (positive anti-TPO) women 
seem to have no pregnancies. Therefore, because 
gestation might contribute to the development of 
thyroid autoimmunity, women should be moni-
tored for development of thyroid autoimmunity 
long after their pregnancies, even after an une-
ventful first conception, pregnancy and delivery 
of a live infant. 
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