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Abstract
Recent studies have associated pregnancy loss with subclinical hypothyroidism, defined as elevated
thyroid-stimulating-hormone level, with normal free thyroxine. In overt hypothyroidism, the free thyroxine is low.
Subclinical and overt hypothyroidism occurs in 0.25-2.5% and 0.2-0.3% of pregnancies respectively. We examined the
prevalence of subclinical and undiagnosed overt hypothyroidism in women with recurrent miscarriage, late miscarriage
and stillbirth attending the Pregnancy Loss Clinic. Data was collected from the Pregnancy Loss Clinic records. Women
with sporadic miscarriages, autoimmune disorders, thrombophilias and known hypothyroidism were excluded.
Two-hundred-and-sixty-two women were included. Median maternal age was 35 years (range 18-47). Subclinical and
undiagnosed overt hypothyroidism was found in 11.45% of women. Twenty-two women (8.39%) had subclinical hypothyroidism,
eight (3.05%) had undiagnosed overt hypothyroidism. Results were compared to women with ongoing pregnancies. A
proportion of women attending the clinic had subclinical or undiagnosed overt hypothyroidism, raising the suspicion of
causation in unexplained pregnancy loss. 

Introduction
Hypothyroidism is the second most common endocrine disorder in women of childbearing age and has long been associated
with an increased risk of pregnancy loss. Recent interest has focused towards the relationship of subclinical
hypothyroidism with pregnancy loss. Subclinical hypothyroidism is defined by elevated thyroid stimulating hormone
(TSH), with normal free thyroxine (T4) levels. In overt hypothyroidism, free T4 is low. Thyroid autoimmunity is defined
as the presence of thyroid antibodies regardless of thyroid status. The prevalence of overt hypothyroidism, subclinical
hypothyroidism and thyroid autoimmunity in pregnancy is 0.3-0.5%, 2-3% and 5-15% respectively

1
. All rates are increased

in women with pregnancy loss
2-6

.

The alteration in thyroid hormone regulation in pregnancy due to the increase in plasma volume expansion, the increase
in thyroid binding globulin (TBG) caused by human chorionic gonadotrophin (HCG), and the relative iodine deficiency in
pregnancy, results in a 10-15% lower free T4 level compared to non-pregnant women7. The demands of thyroid hormone,
however, increase due to the initial increase in TBG, the thyrotropic action of HCG, which causes an increase in TBG
and free T4 and alterations in thyroid metabolism, particularly at placental level at later gestation

7
. Failure to

adapt to these changes result in subclinical, or even overt hypothyroidism in normally euthyroid women. Maternal
hypothyroidism is associated with adverse pregnancy outcome, including pre-eclampsia, preterm delivery, placental
abruption and fetal death

1-6,8-13
. Fetal thyroid gland forms from week 7 of gestation, and structurally matures at 17

weeks. Until the fetal thyroid produces sufficient endogenous thyroid hormone, the fetus depends on maternal thyroid
hormone for its development

14
.

The incidence of pregnancy loss is 15-20%
24

. Recurrent miscarriage, defined as at least three consecutive miscarriages,
occurs in 1% of women

24
. Late miscarriage, or mid-trimester miscarriage, defined as miscarriage between 14-24 weeks of

gestation, occurs in 1-5% of pregnancies. Stillbirth occurs in 1 in 200 pregnancies.  Both overt and subclinical
hypothyroidism are associated with pregnancy loss, though the causative mechanisms remain unclear. Untreated
hypothyroidism can cause anovulatory cycles resulting in subfertility. Even after conception, there is an increased
prevalence of miscarriage

14,15
. Furthermore, hypothyroidism is more common in women aged 35 and above, when the risk of

miscarriage also increases. Three proposed hypotheses for the association of thyroid autoimmunity and pregnancy loss
are; firstly, it may reflect a generalised activation of the maternal immune system, secondly it delays conception,
therefore increasing the risk of miscarriage due to older maternal age and thirdly, it may reflect a subtle deficiency
in thyroid hormone

16
.

In overt hypothyroidism, treatment with levothyroxine is known to alleviate maternal symptoms and improve pregnancy
outcome

8
. In subclinical hypothyroidism, the evidence for treatment is lacking. However, The Endocrine Society Clinical

Practice Guidelines concluded that there is benefit to treatment, with low incidence of adverse outcomes, and therefore
advocated levothyroxine treatment in subclinical hypothyroidism

1
. Levothyroxine requirements in patients with overt

hypothyroidism increase from early first trimester and the dosage of levothyroxine may need to be increased 30-50% by
4-6 weeks gestation

1,17,18
. A target level of TSH less than 2.5µU/mL is recommended

4
. In subclinical hypothyroidism, the

recommended timing of intervention and dosage remains unclear. We aimed to examine the prevalence of both overt and
subclinical hypothyroidism in women with pregnancy loss.

Methods
We conducted a retrospective analysis of thyroid function tests (TFT) in women attending the Pregnancy Loss Clinic
(PLC) between January 2008 and December 2009. The PLC in Cork is attended by women with a history of recurrent
miscarriage, late miscarriage, or perinatal death. Women with two consecutive first trimester miscarriages with no
prior successful pregnancies are also accommodated on request to facilitate limited investigations and referral to the
Early Pregnancy Unit in their subsequent pregnancy. The clinic is led by a consultant obstetrician specialised in
maternal-fetal medicine, with support of clinical midwifery specialists in bereavement and pregnancy loss. Women have
the indicated medical investigations done at the time of pregnancy loss to ensure availability of the results during
consultation. Investigations include a thrombophilia screen, thyroid function, autoimmune screening, and parental
karyotyping. Results are routinely entered into the clinic database.

Data were collected retrospectively from the clinic database, supplemented by annual reports of perinatal deaths in
2008-2009, and by chart reviews where necessary. Women with recurrent miscarriage, mid-trimester miscarriage and
stillbirth were included, while those with sporadic or non-recurrent miscarriage were excluded. Recurrent miscarriage
was defined as three or more consecutive first trimester miscarriages, mid-trimester miscarriage was defined as
miscarriage between 14 to 24 weeks, and stillbirth was defined as intrauterine fetal death after 24 weeks.  Women with
known thyroid and autoimmune disorders were excluded. Women found to have other causative factors were also excluded.
Retrospective analysis was done as part of clinical audit, for which local Research Ethics Committee approval was not
required.

Thyroid function tests (TFT) were performed at the time of diagnosis of pregnancy loss. Only those found to be
hypothyroid (overt or subclinical) were repeated at their follow-up PLC visit. Thyroid peroxidise antibodies (TPO) were
not performed in the routine investigations, and therefore not examined in this study. TFTs were analysed in the Cork
University Hospital biochemistry laboratory using the Roche Modular E170 electrochemiluminescent immunoassay. Trimester
specific reference ranges provided by the manufacturer were used to define hypothyroidism. Reference ranges for free T4
and TSH in the first, second and third trimester used were 12.05-19.60pmol/L and 0.33-4.59mIU/L; 9.63-17.00pmol/L and
0.35-4.10mIU/L; and 8.39-15.60pmol/L and 0.21-3.25mIU/L respectively. A study to determine trimester-specific thyroid
function reference ranges in the local pregnant population was conducted concurrently, due to the lack of Irish data on
thyroid function in pregnancy. Subjects from this cohort were then utilised as controls

25
. Data was analysed using PASW

Statistics 18 package.
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Results
Two-hundred-and-sixty-two women were included in the pregnancy loss cohort. Median maternal age was 35 years (range
18-47). One-hundred-and-twenty-eight women (128/262; 49%) had recurrent miscarriage, eighty-nine (89/262; 34%) had a
late miscarriage and forty-five (45/262; 17%) had a stillbirth. In the pregnancy loss population, median TSH was
1.74mIU/L and median free T4 was 15.20pmol/L. Median free T4 and TSH in the recurrent miscarriage, late miscarriage and
stillbirth groups were 15.70pmol/L and 1.60mIU/L; 14.00pmol/L and 1.69mIU/L; and 15.00pmol/L and 2.13mIU/L respectively
(Table 1). Three-hundred-and-fifty-four patients were included in the control group. Median maternal age was 30 years
(range 17-45). Median free T4 and TSH in the first, second, and third trimesters were 14.40pmol/L and 1.16mU/L,
12.90pmol/L and 1.16mU/L, and 11.40pmol/L and 1.59mU/L respectively

25
.

Free T4 levels in the late miscarriage group and the stillbirth group were significantly lower than those in the
recurrent miscarriage group (p-value 0.001 and 0.03 respectively), likely due to the later gestation of these
pregnancies. Free T4 levels between the late miscarriage group and the stillbirth group did not differ significantly.
TSH levels did not differ significantly between all three groups. We compared the values of free T4 and TSH in each
pregnancy loss and control groups to the trimester specific values provided by the manufacturer (Table 1). Median TSH
levels in all pregnancy loss groups were higher than the assay median in each trimester. The prevalence of subclinical
and undiagnosed overt hypothyroidism in the pregnancy loss population was 11.45% (30 /262), where 8.39% (22/262) were
subclinical, and 3.05% (8/262) were undiagnosed overt. In the control population, 1.98% (7/354) were subclinical, and
surprisingly 2.82% (10/354) were overt. The prevalence of subclinical and undiagnosed overt hypothyroidism in the
pregnancy loss group was significantly higher than the control group (p-value 0.0032). In the pregnancy loss  group,
22.9% (60/262) had TSH levels above 2.5mIU/L, compared to 11.58% (41/354) in the control group (p-value 0.003).

According to each pregnancy loss group, subclinical or undiagnosed overt hypothyroidism were diagnosed in 7.05% (9/128)
women with recurrent miscarriage, 14.61% (13/89) women with late miscarriage and 17.77% (8/45) women with stillbirth.
In the control group, 4.20% (5/119) women in the first trimester (p-value 0.4148), 1.72% (2/116) women in the second
trimester (p-value 0.0006), and 8.40% (10/119) women in the third trimester had low free T4 or elevated TSH (p-value
0.0983). Three of the 30 hypothyroid women also had fetal malformations; these were one case of anencephaly and two
cases of cystic hygroma.  When examined according to maternal age, 85.71% (19/22) of the women with subclinical
hypothyroidism were overt hypothyroidism, 37.5% (3/8) were above 30 years of age.

Discussion
In this study, the prevalence of subclinical and undiagnosed overt hypothyroidism in the pregnancy loss cohort was 11%,
of which 8% were subclinical. In the general pregnant population, the prevalence of overt and subclinical
hypothyroidism is reported as 0.3-0.5%, and 2-3% respectively

1
. Our study demonstrates a higher prevalence of

subclinical hypothyroidism in a large observational cohort of women with pregnancy loss. These findings support the
association of overt and subclinical hypothyroidism with pregnancy loss. A previous study demonstrated that in
untreated hypothyroid women, 60% of the overtly hypothyroid women and 71% of the subclinically hypothyroid women had
miscarriage

2
. In adequately treated women, the risk was minimal

2,8
. In our study, 7% of women with recurrent miscarriage

were either overtly or subclinically hypothyroid. Another study has demonstrated the prevalence of hypothyroidism to be
4.12% in women with recurrent miscarriage. However there, only overt hypothyroidism was examined

3
. Another report

showed that 3.8% of women with first trimester miscarriages had subclinical hypothyroidism. In contrast to our study,
these authors included women with sporadic miscarriag

e6
. Interestingly, our study has also shown a higher prevalence of

hypothyroidism in women with late miscarriage (14%) and stillbirth (17%) compared to other reports, where 10% of women
with late miscarriage, and 6% of women with stillbirths were hypothyroid

10
.

The risk of fetal death with increasing levels of TSH has been reported
5
. Most recently, an increased incidence of

pregnancy loss in women with TSH between 2.5-5.0 mIU/L in the first trimester was demonstrated, calling for redefining
the upper limits of TSH in the first trimester of pregnancy4. Our study showed that 23% of women with pregnancy loss
had TSH levels above 2.5mIU/L, supporting the evidence that increased TSH alone can be associated with pregnancy loss.
We were unable to examine the prevalence of thyroid autoimmunity in this population, as this test was not routinely
available at the time of the study. These findings support the debate on the benefits of screening and subsequent
treatment of abnormal thyroid function in pregnancy.  Universal screening has never been clinically justified due to
the lack of evidence supporting treatment of subclinical hypothyroidism, and the lack of quality studies demonstrating
its cost-effectiveness

19,20
. Targeted screening of women at risk is advocated instead

1,12,19,21
. However, this can
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potentially miss 30% of those with thyroid disorders
21

. Universal screening can detect twice as many women with thyroid
disorders in early pregnancy compared to targeted screening

21-23
, but whether treatment should then be initiated for all

is unclear. Finally, as hypothyroidism in very early pregnancy affects pregnancy outcome, some authors argue that
screening should take place pre-conceptually. However, subsequent intervention remains controversial.

In conclusion, this study has demonstrated a significant prevalence of undiagnosed overt and subclinical hypothyroidism
in women with pregnancy loss, supporting the association between pregnancy loss and hypothyroidism. Future research is
needed to define optimal thyroid function levels in pregnancy, to justify the most appropriate approach and timing of
screening, and to evaluate the efficacy, safety, and the magnitude of benefit from intervention.
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