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Summary

Context Thyroid dysfunction is thought to be associated with

stillbirth. Therefore, thyroid function is often recommended in

the diagnostic investigations for stillbirth.

Objective We aimed to evaluate the added value of thyroid

function testing in the diagnostic investigations for stillbirth.

Design and patients A nationwide multicentre prospective

cohort study in 1025 women who suffered stillbirth >20 weeks

of gestation performed between 2002 and 2008. In each woman,

an extensive diagnostic work-up was performed, including pla-

cental examination and autopsy. TSH and FT4 values below the

2�5th percentile or above the 97�5th percentile according local

laboratory reference values were regarded as abnormal. Women

with a history of thyroid disease were evaluated separately.

Main outcome measures Thyroid function abnormalities in

women with stillbirth.

Results Of 1025 included women, 21 had a history of thyroid

disease (2%). In the 875 with TSH and FT4 results and no his-

tory of thyroid disease, 10% had hypothyroxinemia, 4�6% sub-

clinical hypothyroidism, 1�6% overt hypothyroidism and 1�5%
subclinical hyperthyroidism. Women with a subclinical hyper-

thyroidism more often had a foetal death caused by foetal

hydrops: 23% vs 2�9% (adjusted OR 10�3, 95% CI 2�5–42).
Conclusions Women with a stillbirth had a slightly higher

prevalence of overt hypothyroidism, subclinical hypothyroidism

and hypothyroxinaemia compared to previous studies on thy-

roid dysfunction in pregnant women. Given the absence of a

strong associations with the cause of stillbirth, and no demon-

strated beneficial effects of treating thyroid dysfunction in these

women, routine screening after stillbirth is not justified.

(Received 24 August 2015; returned for revision 4 October 2015;

finally revised 4 December 2015; accepted 10 December 2015)

Introduction

Women of reproductive age often have thyroid disease. In the

last decade, several studies have evaluated the influence of mater-

nal thyroid function on reproductive health and pregnancy out-

come. The incidence of overt hypothyroidism in pregnancy,

defined as an elevated level of thyroid-stimulating hormone

(THS) with a decreased free T4 (FT4), is estimated between 0�2%
and 1�0%.1 The estimated incidence of subclinical hypothy-

roidism in pregnancy (raised levels of TSH and normal FT4) var-

ies widely among studies, with most reported estimates between

1�5% and 4�0%.1–4 Studies performed in iodine-sufficient areas

showed an incidence of isolated hypothyroxinaemia in pregnancy

(normal levels of TSH combined with low level of FT4) ranging

from 1�3% to 2�3%, where in iodine-deficient areas the incidence

can be as high as 25%.5,6 Subclinical hyperthyroidism (low or

undetectable THS and normal FT4) is present in approximately

0�6–1�7% of all pregnant women,1, 6 while overt hyperthyroidism

(a suppressed level of TSH with an elevated FT4) is less common,

with an estimated prevalence between 0�1% and 0�4%.1,7

Thyroid dysfunction is associated with several adverse obstet-

ric and perinatal outcomes.1,8 Earlier studies on the effect of thy-

roid dysfunction and risk of stillbirth and perinatal death give

mixed results.1 Allan et al. tested thyroid function in 9194 preg-

nant women and found a fourfold higher risk (OR 4�4, 95% CI

1�9–9�5) of stillbirth (all foetal losses from 15 to 18 weeks of

gestation until term gestation) when TSH levels were elevated.2

An analysis of the prospective population-based Northern Fin-

land Birth Cohort, including 9�247 singleton pregnancies,

showed increased risk for perinatal mortality of 3�2 (95% CI

1�4–7�1) for thyroid peroxidase antibody-positive mothers. Thy-

roid hormone status at the end of the first trimester was not

associated with increased perinatal mortality.9 Benhadi et al.

found in a cohort of 2�497 Dutch pregnant women without
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overt thyroid dysfunction, that the risk of child loss increases

with higher levels of maternal TSH, were levels of FT4 is not

associated with child loss. Unfortunately, the actual cause of foe-

tal death was not well described in all these studies. Some other

studies observed no increased risk of perinatal death associated

with thyroid dysfunction.5,10 As thyroid dysfunction may be

associated with cause of foetal death, routine testing for thyroid

function is often recommended in the diagnostic investigations

of a stillbirth. Yet it is unclear to what extent routine thyroid

function testing in women with a stillbirth leads to proportions

of women with thyroid dysfunction that are higher than found

in comparable populations without stillbirth. We here report the

results on thyroid function in an unselected series of women

with a stillbirth. We calculated the proportion of women with

thyroid dysfunction and evaluated potential associations between

thyroid dysfunction and cause of foetal death.

Materials and methods

Design

We used data collected in a national study on foetal death

(ZOBAS study), which ran from 2002 till 2008 in 50 participat-

ing hospitals throughout the Netherlands, with the University

Medical Centre in Groningen as the co-ordinating centre. The

study is reported in detail elsewhere.11 In short, women with a

singleton stillbirth diagnosed antepartum after 20 weeks of ges-

tation were eligible. Eligible women were informed of the study

and invited to participate. Participants signed informed consent.

Women who had a pregnancy termination or an intrapartum

death were excluded. Each case of stillbirth was evaluated

according to an intensive standardized diagnostic work-up pro-

tocol. Patient information included maternal baseline character-

istics, medical and obstetric history. Several medical tests were

performed, including multiple blood tests, coagulation tests,

viral serology, microbiologic cultures from mother and foetus,

cytogenetic analysis, placental examination and autopsy.

Clinical characteristics

Gestational age was calculated from the last menstrual period and

confirmed by early ultrasonography. Maternal height and weight

were recorded at the first visit for antenatal care and Body Mass

Index was calculated (kg/m2). Pregnancy gestation was categorized

as (i) 20 + 0 to 23 + 6 weeks, (ii) 24 + 0 to 27 + 6 weeks, (iii)

28 + 0 to 31 + 6 weeks, (iv) 32 + 0 to 36 + 6 weeks and (v)

>37 weeks. Definitions of hypertensive disorders (pre-existing

hypertension, gestational hypertension, pre-eclampsia and HELLP

(haemolysis, elevated liver enzymes, low platelets) syndrome) were

based on recommendations by the International Society for the

Study of Hypertension in pregnancy.12

Thyroid function

Maternal blood samples for testing on thyroid-stimulating hor-

mone (TSH) and free thyroxine (FT4) was standardized: for

each women a blood sample was taken prior to delivery after

detecting the stillbirth in the local treating hospital. Tests results

were compared to local laboratory reference values and

expressed as percentiles. In each local hospital, according to local

laboratory reference values, TSH and FT4 values between the

2�5th and 97�5th percentile were considered as normal, while

values below the 2�5th percentile were defined as decreased or

above the 97�5th percentile were defined as increased.

Women with a TSH and FT4 level between the 2�5th and

97�5th percentile were classified as euthyroid. The others were

assigned to one of the five following disjoint groups:

(1) Hypothyroxinaemia (TSH level normal, FT4 level

decreased);

(2) Subclinical hypothyroidism (TSH level increased, FT4 level

normal);

(3) Overt hypothyroidism (TSH level increased, FT4 level

decreased);

(4) Subclinical hyperthyroidism (TSH level decreased, FT4 level

normal);

(5) Overt hyperthyroidism (TSH level decreased, FT4 level

increased).

Adjudication of cause of death

Cause of death was assigned by a multidisciplinary team

according to the Tulip classification. The Tulip classification

aims at an unambiguous and exhaustive classification of the

underlying cause and mechanism of perinatal mortality.13 With

the Tulip classification, only one underlying cause of death can

be allocated. The classification consists of six main categories:

congenital anomalies, placenta related causes, prematurity,

infection, other causes and unknown. Every category is then

divided in more specific subclassifications. Placental causes of

foetal death consist of placental bed pathology (placental

abruption, infarction), developmental placental pathology (villus

immaturity, hypoplasia), parenchyma pathology (foetal throm-

botic vasculopathy, massive perivillous fibrin deposition, villitis

of unknown origin, intervillositis), umbilical cord complications

(strangulation, knot) or a combination of several placental

causes.14 Causes of foetal death classified as ‘other’ include foe-

tal hydrops of unknown origin, maternal diseases and maternal

trauma.

Statistics

We calculated the proportion of women with thyroid dysfunc-

tion, as an estimate of the prevalence of thyroid dysfunction

prior to delivery after determination of a stillbirth. We then

evaluated the distributions of causes of foetal death within the

respective thyroid dysfunction groups and in euthyroid women.

If thyroid dysfunction is related to one or more specific causes

of foetal death, the distribution of causes of death will be differ-

ent in patients with thyroid dysfunction than in euthyroid

women.

In additional analyses, we compared specific causes in thyroid

function groups by logistic regression modelling, using euthyroid
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women as the reference category and expressing associations as

odds ratios with 95% confidence intervals. We did this with and

without adjustment for gestational age.

Apart from this, thyroid function in women with a history of

thyroid disease was analysed separately, to evaluate whether

these women had been treated adequately during pregnancy, and

whether the cause of death was potentially related to their thy-

roid function. Two-tailed P < 0�05 were considered to indicate

statistically significant differences or effects. Data were analysed

using the Statistical Package for Social Science version 22.0.0.01,

IBM, the Netherlands.

Ethical approval

The study was approved by the institutional review board of the

UMCG (METc2002/096). The boards of all participating hospi-

tals provided local approval.

Results

We were able to include 1025 women in our national study on

stillbirth. For 129 women, TSH and/or FT4 levels were missing;

these women were excluded from further analyses, leaving data

of 896 women for analysis. The baseline characteristics of the

women with missing values were comparable to those with thy-

roid function measured (data not shown). In total, 21 women

had a history of thyroid disease (2%). In the remaining 875

women without a history of thyroid disease, a type of thyroid

dysfunction (TSH and/or FT4 level abnormal) was identified in

158 women (18%, 95% CI 16–21%). Of these, 91 had hypothy-

roxinaemia (10%), 40 subclinical hypothyroidism (4�6%), 14

overt hypothyroidism (1�6%) and 13 subclinical hyperthyroidism

(1�5%). There were no women with hyperthyroidism (Fig. 1).

In hypothyroxinaemic women, the distribution of stillbirth

categorized by gestational age was different compared to euthy-

Fig. 1 Flowchart of the study population.
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roid women: stillbirth occurred less often between 20 + 0 and

23 + 6 weeks of gestation (7�7% vs 17�9%, OR 0�38, 95% CI

0�17–0�85, P = 0�018) and more often >37 weeks of gestation

(46�2% vs 25�7%, OR 2�48, 95% CI 1�59–3�87, P = <0�001).
Women diagnosed with a subclinical hypothyroidism were

more often Caucasian (92�5% vs 77�0%, OR 3�69, 95% CI

1�12–12�1, P = 0�031), had a higher incidence of pre-eclampsia

(20�0% vs 6�1%, OR 3�82, 95% CI 1�66–8�78, P = 0�002), and
stillbirth happened more often after 37 weeks of gestation

(42�5% vs 25�7%, OR 2�14, 95% CI 1�12–4�10, P = 0�021)
(Table 1).

We compared the distribution of causes of foetal death across

thyroid dysfunction subgroups and women with a normal thy-

roid function (Table 2). The distribution of causes of death was

not significantly different across all thyroid dysfunction sub-

groups and women with a normal thyroid function (P = 0�08).
We then separately compared every thyroid dysfunction group

with the group of women with a normal thyroid function by

logistic regression modelling. In women with hypothyroxi-

naemia, there were more cases of placental pathology (37�4% vs

21�2% adjusted OR 1�6, 95% CI 0�98–2�7, P = 0�058).
In hypothyroid women, more cases were assigned to com-

bined placental abnormalities (classified as ‘not otherwise speci-

fied’), a difference that remained statistically significant after

adjustment for gestational age (21�4% vs 5�9%, adjusted OR 3�9,
95% CI 1�01–15�0, P = 0�049). When we looked in more detail

Table 1. Maternal characteristics of euthyroid women compared to women with a thyroid dysfunction

Euthyroid

History of

thyroid disease Hypothyroxinaemia

Subclinical

hypothyroidism Hypothyroidism

Subclinical

hyperthyroidism

N = 717 N = 21 N = 91 N = 40 N = 14 N = 13

N (%) N (%) N (%) N (%) N (%) N (%)

Age

<25 years 109 (15�2) 3 (14�3) 12 (13�2) 7 (17�5) 1 (7�1) 1 (7�7)
25–29 years 210 (29�3) 6 (28�6) 22 (24�2) 14 (35�0) 3 (21�4) 1 (7�7)
30–34 years 252 (35�1) 6 (28�6) 37 (40�7) 13 (32�5) 5 (35�7) 6 (46�2)
>35 years 146 (20�4) 6 (28�6) 20 (22�0) 6 (15�0) 5 (35�7) 5 (38�5)

Race

Caucasian 552 (77�0) 14 (66�7) 62 (68�1) 37 (92�5)* 12 (85�7) 10 (76�9)
Negroid 24 (3�3) 1 (4�8) 6 (6�6) 1 (2�5) 1 (7�1) 1 (7�7)
Mediterranean 74 (10�3) 4 (19�0) 10 (11�0) 2 (5�0) 0 (0�0) 1 (7�7)
Asian 16 (2�2) 0 (0�0) 3 (3�3) 0 (0�0) 0 (0�0) 1 (7�7)
Other 51 (7�1) 2 (9�5) 10 (11�0) 0 (0�0) 1 (7�1) 0 (0�0)

BMI

<18�5 16 (2�2) 0 (0�0) 3 (3�3) 2 (5�0) 0 (0�0) 0 (0�0)
18�5–24�9 279 (38�9) 8 (38�1) 33 (36�3) 14 (35�0) 3 (21�4) 6 (46�2)
25�0–29�9 175 (24�4) 3 (14�3) 17 (18�7) 8 (20�0) 4 (28�6) 3 (23�1)
>30 104 (14�5) 1 (4�8) 11 (12�1) 6 (15�0) 2 (14�3) 2 (15�4)
Unknown 143 (19�9) 9 (42�9) 27 (29�7)* 10 (25�0) 5 (35�7) 2 (15�4)

Smoking 166 (23�2) 4 (19�0) 19 (20�9) 8 (20�0) 2 (14�3) 3 (23�1)
Alcohol 26 (3�6) 0 (0�0) 6 (6�6) 0 (0�0) 1 (7�1) 0 (0�0)
Drugs 11 (1�5) 9 (0�0) 1 (1�1) 0 (0�0) 0 (0�0) 0 (0�0)
Pre-existing diabetes 6 (0�8) 1 (4�8) 2 (2�2) 0 (0�0) 0 (0�0) 0 (0�0)
Pre-existing hypertension 40 (5�6) 2 (9�5) 3 (3�3) 2 (5�0) 0 (0�0) 2 (15�4)
Parity

Primiparous 377 (52�6) 7 (33�3) 46 (50�5) 25 (62�5) 8 (57�1) 7 (53�8)
Multiparous 340 (47�4) 14 (66�7) 45 (49�5) 15 (37�5) 6 (42�9) 6 (46�2)

Gestational age

20–24 weeks 128 (17�9) 3 (14�3) 7 (7�7)* 3 (7�5) 1 (7�1) 2 (15�4)
24–28 weeks 125 (17�4) 1 (4�8) 11 (12�1) 5 (12�5) 2 (14�3) 3 (23�1)
28–32 weeks 120 (16�7) 5 (23�8) 14 (15�4) 9 (22�5) 4 (28�6) 2 (15�4)
32–37 weeks 160 (22�3) 6 (28�6) 17 (18�7) 6 (15�0) 1 (7�1) 5 (38�5)
>37 weeks 184 (25�7) 6 (28�6) 42 (46�2)* 17 (42�5)* 6 (42�9) 1 (7�7)

Pegnant after ART 46 (6�4) 0 (0�0) 11 (12�1) 0 (0�0) 1 (7�1) 0 (0�0)
Gestational diaetes 16 (2�2) 0 (0�0) 1 (1�1) 1 (2�5) 1 (7�1) 0 (0�0)
Gestational hyertension 64 (8�9) 2 (9�5) 3 (3�3) 6 (15�0) 0 (0�0) 0 (0�0)
Pre-eclampsia 44 (6�1) 1 (4�8) 4 (4�4) 8 (20�0)* 1 (7�1) 1 (7�7)
HELLP syndrome 18 (2�5) 0 (0�0) 1 (1�1) 2 (5�0) 0 (0�0) 0 (0�0)

TSH, thyroid-stimulating hormone; FT4, free thyroxine; ART, assistant reproductive technology Women with thyroid dysfunction (history of thyroid

disease, hypothyroxinaemia, subclinical hypothyroidism, hypothyroidism or subclinical hyperthyroidism) are compared with euthyroid women.

*Significant difference with a P-value <0�05.
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to these individual cases classified as not otherwise specified,

each case is caused by placental hypoplasia combined with other

placental pathology. In the first case, foetal death was caused by

a combination of hypoplasia, foetal thrombotic vasculopathy

and massive perivillous fibrin deposition. In the second case, a

combination of hypoplasia and a villitis of unknown origin

caused foetal death. In the last case, foetal death was assigned to

hypoplasia, villus immaturity, foetal thrombotic vasculopathy

and villitis of unknown origin. As there are different combina-

tions of placental abnormalities, it is difficult to establish a

specific underlying pathophysiological mechanism to a hypothy-

roid state.

In women with subclinical hyperthyroidism, foetal death was

more often caused by a foetal hydrops of unknown origin

(23�1% vs 2�9%, adjusted OR 10�3, 95% CI 2�53–42�2,
P = 0�001). In these three specific cases, foetal autopsy con-

firmed in all cases signs of generalized oedema and foetal

hydrops including ascites, pleural fluid and pericardial fluid.

There were no congenital anomalies found, and all other

diagnostic tests were negative. In the group of women with a

subclinical hypothyroidism, we did not find a significant associa-

tion between thyroid function and cause of foetal death.

In our cohort, 21 women had a history of thyroid disease

diagnosed before pregnancy. In the first trimester of pregnancy,

as part of routine care, their thyroid function had been tested.

Five women (23�8%) were euthyroid, 15 women (71�4%) had a

primary hypothyroidism and one woman (4�7%) was diagnosed

with a primary hyperthyroidism caused by a toxic nodular goi-

tre. Depending on these results, they were treated with levothy-

roxine. Thyroid function was also tested at the time of

determination of foetal death: 10 women (47�6%) were diag-

nosed at this moment with a type of thyroid dysfunction

(Fig. 2). When we compared causes of foetal death between the

group of women with a normal thyroid function (N = 11) and

women with a type of thyroid dysfunction (N = 10), we did not

find any association with a specific cause of foetal death

(Table 2).

In one euthyroid woman, there were signs of foetal tachycar-

dia and hydrops resulting in a foetal death, whereby positive

antithyroid peroxidase antibodies were suspected and later

confirmed with a normal maternal thyroid function. Autopsy

showed a foetal hydrops and an enlarged foetal thyroid gland.

Other diagnostic investigations were all negative. Cause of foetal

death was assigned by our multidisciplinary team directly related

Table 2. Cause of foetal death in relation to maternal thyroid function

Cause of death

Euthyroid

History of

thyroid disease Hypothyroxinaemia

Subclinical

hypothyroidism Hypothyroidism

Subclinical

hyperthyroidism

N = 717 N = 21 N = 91 N = 40 N = 14 N = 13

N (%) N (%) N (%) N (%) N (%) N (%)

Congenital anomaly 35 (4�9) 2 (9�5) 4 (4�4) 2 (5�0) 0 (0�0) 1 (7�7)
Placenta

Placenta bed pathology 225 (31�4) 10 (47�6) 23 (25�3) 17 (42�5) 3 (21�4) 4 (30�8)
Placental pathology 152 (21�2) 5 (23�8) 34 (37�4)* 9 (22�5) 2 (14�3) 2 (15�4)
Umbilical cord complication 49 (6�8) 1 (4�8) 4 (4�4) 1 (2�5) 1 (7�1) 0 (0�0)
Not otherwise specified 42 (5�9) 0 (0�0) 6 (6�6) 1 (2�5) 3 (21�4)* 2 (7�7)

Infection 16 (2�2) 0 (0�0) 1 (1�1) 0 (0�0) 0 (0�0) 0 (0�0)
Other

Foetal hydrops of unknown origin 21 (2�9) 0 (0�0) 0 (0�0) 1 (2�5) 1 (7�1) 3 (23�1)*
Maternal disease 11 (1�5) 1 (4�8) 1 (1�1) 1 (2�5) 0 (0�0) 0 (0�0)
Out of the ordinary 0 (0�0) 0 (0�0) 0 (0�0) 0 (0�0) 1 (7�1) 0 (0�0)

Unknown 166 (23�2) 2 (9�5) 18 (19�8) 8 (20�0) 3 (21�4) 2 (15�4)

The distribution of causes of death is not significantly different across subgroups. (P = 0�08) Women with thyroid dysfunction (history of thyroid dis-

ease, hypothyroxinaemia, subclinical hypothyroidism, hypothyroidism or subclinical hyperthyroidism) are also compared with euthyroid women.

*Significant difference with a P-value <0�05.

Fig. 2 Overview of thyroid function in the first trimester of pregnancy and at the time of foetal death of women with a known thyroid disease.
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to the positive antithyroid peroxidase antibodies. This was the

only case in our entire cohort where cause of foetal death was

directly related to thyroid function.

Discussion

In this cohort study among women with a stillbirth, we investi-

gated the prevalence of thyroid dysfunction and possible associa-

tions with cause of foetal death, to appraise the value of thyroid

function testing. More than 1000 women participated, and a

standardized protocol was followed. Women with a stillbirth

more often had overt hypothyroidism (1�6% vs 0�2–1�0% in gen-

eral pregnant population),1 subclinical hypothyroidism (4�6% vs

1�5–4�0% in general pregnant population)1–4 and hypothyroxi-

naemia (10�0% vs 1�3–25% in general pregnant population) 5,6

compared to previous studies on thyroid dysfunction in preg-

nant women, while the prevalence of subclinical hyperthyroidism

in women with a stillbirth was comparable with the normal inci-

dence in pregnancy.10

We acknowledge some limitations and potential weaknesses

in our study. There is a growing debate about the most reliable

way to assess thyroid function. Recently, the American Thyroid

Association (ATA) and the Endocrine Society recommended to

use trimester-specific ranges in laboratory for TSH levels and

to measure total thyroxine instead of free thyroxine in preg-

nancy because of the wide variation in the results of different

FT4 assays.15,16 In the current study, it was not possible to use

reference values specified for pregnant women including gesta-

tional age-specific reference curves as those were not available

in each laboratory at the time of testing for thyroid function.

As local laboratory reference values could differed between hos-

pitals, depending on the type of machine used, it was also not

possible to give absolute values of TSH and FT4 levels. We

therefore identified thyroid dysfunction based on the lower

2�5th and upper 97�5th percentiles as defined in the local labo-

ratory.

We found that in the group of hypothyroxinaemic women,

stillbirth occurred less frequently in early gestation (20 + 0 to

23 + 6 weeks) and more often in late gestation (>37 weeks). It

is possible that these differences partly can be explained by our

used method, as other studies showed a decrease in maternal

free T4 levels in the second and third trimester of pregnancy.2,17

Gestational age-specific reference curves for TSH takes into

account the physiologic suppression of TSH levels in the second

trimester of pregnancy. It is possible that we missed some cases

of subclinical hypothyroidism in women with a stillbirth in their

second trimester.18,19

Unfortunately, we were not able to identify the prevalence of

antithyroid peroxidase antibodies in our cohort. Reported

estimates of the prevalence of antithyroid peroxidase antibodies

in pregnant women are between 10% and 15%.16 Testing

positive for antithyroid peroxidase antibodies is associated with

gestational diabetes, low birthweight neonates, preterm birth,20

placental abruption21 and perinatal death.9 However, in some

other studies this association is not found.21 The value of

antithyroid peroxidase antibodies testing in women with a

stillbirth related to cause of foetal death must be established in

further research.

Thyroid disorders are much more prevalent in women of

reproductive age compared to men. Common thyroid disorders

are relatively frequently observed in unselected pregnant women.

Several hormonal changes and alteration in metabolic demands

occur during pregnancy, directly causing complex effects on thy-

roid function.1 We estimated that women with a stillbirth have

more often have overt hypothyroidism, subclinical hypothy-

roidism and hypothyroxinaemia compared to general population

of unselected pregnant women. Benhadi et al. studied thyroid

function in an unselected group of 2497 Dutch women and

found that the risk of child loss increased significantly with

increasing TSH levels.22 This is consistent with our estimated

higher incidence of overt hypothyroidism and subclinical

hypothyroidism. Casey et al. studied 17�298 women who under-

went TSH screening in the first half of pregnancy and found

that isolated maternal hypothyroxinaemia had no adverse effect

on perinatal outcome.6 We have not a good explanation why

incidence of hypothyroxinaemia is higher in women with a still-

birth. Almost half of the all women with a history of thyroid

disease in our cohort had some form of thyroid dysfunction at

the time evaluation of stillbirth. We hypothesize that this is the

result of inadequate monitoring and treatment of thyroid func-

tion during pregnancy. Adequate treatment of hypothyroidism

during gestation minimizes the risk of pregnancy complications

as miscarriage and preterm delivery.23

Thyroid dysfunction is associated with several pregnancy com-

plications, which may contribute to perinatal death. Most previ-

ous studies on thyroid dysfunction and perinatal death were

unable to assign causes of foetal death. We first looked for

potential contributing maternal risk factors and pregnancy com-

plications within the different thyroid dysfunction groups. Previ-

ous publications showed that women with a subclinical

hypothyroidism have an increased risk of pre-eclampsia24 and

gestational diabetes.25 In our cohort, we found that women with

a subclinical hypothyroidism more often have accompanying

pre-eclampsia compared to euthyroid women. Remarkably, this

does not result in a higher incidence of placental pathology.

Some studies on adverse obstetric outcomes associated with thy-

roid dysfunction showed a higher risk of placental abruption in

women with a subclinical hypothyroidism,26 overt hypothy-

roidism,27 hypothyroxinaemia5 or positive antithyroid peroxi-

dase antibodies,21 which may result in perinatal mortality. We

did not see any association between thyroid dysfunction and

placental abruption.

We found two possible associations between thyroid state and

cause of foetal death, which may indicate an underlying patho-

physiological mechanism. In hypothyroid women, foetal death

seems to be more often caused by placental hypoplasia com-

bined with different other placental abnormalities. However, the

combined placental abnormalities show in each individual case a

different pattern, making it difficult to confirm an association

between placental hypoplasia and a hypothyroid state. There

might also exist a potential association between subclinical

hyperthyroidism and foetal hydrops. However, because of the
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small numbers, this finding and the clinical relevance is uncer-

tain. Both associations should be further investigated, with a

focus on the potential underlying mechanism related to foetal

death. Thyroid dysfunction is not associated with a specific

cause of foetal death and is most likely not helpful for identify-

ing the cause of foetal death in the diagnostic investigations of a

stillbirth.

There is at this moment no evidence that screening and treat-

ment of either hypothyroxinaemia, subclinical hypothyroidism

or subclinical hyperthyroidism reduces the risk for perinatal

death.28–30 Before screening for thyroid function in women who

suffered stillbirth is applied, there should be convincing data

that subsequent treatment of (subclinical) abnormalities

improves outcome. There are, at this moment, three ongoing

randomized studies underway which will give more information

on thyroid function and pregnancy, however not specifically for

the group of women with previous stillbirth.28 In the United

States, the National Institute of Child Health and Human Devel-

opment (NICHD) is screening pregnant women for subclinical

hypothyroidism or hypothyroxinemia and randomizing for

treatment with levothyroxine or placebo until delivery

(http://clinicaltrials.gov/ct2/show/NCT00388297). In the United

Kingdom, the Thyroid Antibodies and LEvoThyroxine

(TABLET) trial includes euthyroid TPO-Ab-positive women

before conception and randomizes for levothyroxine vs placebo

(http://www.controlled-trials.com/ISRCTN15948785). At last, the

Subclinical Hypothyroid and Iodine Deficiency in Early Preg-

nancy and Women Planning for Pregnancy: Screening and Inter-

vention trial (the SHEP study) includes 4800 Chinese women to

study the impact of levothyroxine on foetal brain development.31

Based on our results, we can conclude that routine testing for

thyroid function has no value in the diagnostic investigations of

women with a stillbirth, as we did not observe convincing asso-

ciations with a specific underlying cause of death. We found

possible two underlying mechanisms causing foetal death related

to a thyroid dysfunction; in hypothyroid women there might be

an underlying mechanism causing placental hypoplasia with

combined other placental abnormalities leading to foetal death

and a subclinical hyperthyroid state may result in foetal hydrops

causing foetal death. However, we observed for each potential

underlying mechanism only three cases, and feel it is too early

to recommend a standard evaluation of thyroid function in

every case of placental hypoplasia with signs of placental insuffi-

ciency or in case of foetal hydrops of unknown origin. In sum-

mary, we only recommend thyroid function testing in women

with a stillbirth when they have a known history of thyroid dis-

ease. Otherwise, testing for thyroid function in women who suf-

fered stillbirth should be restricted to research settings.
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