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Results
Of all pregnant women, 5.0% had a premature 
delivery (<37 weeks of gestation), 4.4% had a sponta-
neous premature delivery, and 1.4% a very premature 
delivery (<34 weeks). High TSH levels and subclini-
cal hypothyroidism were associated with premature 
delivery but not with spontaneous (in contrast with 
iatrogenic) premature delivery. Maternal hypothyrox-
inemia was associated with a 2.5-fold increased risk of 
premature delivery, a 3.4-fold increased risk of spon-
taneous premature delivery, and a 3.6-fold increased 
risk of very premature delivery. TPOAb positivity was 
associated with a 1.7-fold increased risk of premature 
delivery, a 2.1-fold increased risk of spontaneous 
premature delivery, and a 2.5-fold increased risk 
of very premature delivery. These effects remained 
similar after correction for TSH and FT4 levels.

Conclusions
Hypothyroxinemia and TPOAb positivity are associ-
ated with an increased risk of premature delivery. The 
increased risk in TPOAb-positive women seems to be 
independent of thyroid function. 

SUMMARY

Background 
Premature delivery is an important risk factor for 
child mortality and for psychiatric, metabolic, and 
cardiovascular disease later in life. In the majority 
of cases, the cause of prematurity cannot be identi-
fied. Currently, whether abnormal maternal thyroid 
function during pregnancy increases the risk for 
premature delivery remains controversial. The 
authors investigated the relation between maternal 
serum thyroid parameters and the risk of premature 
delivery in a large prospective, population-based 
study.

Methods 
Serum TSH, FT4, T4, and TPO antibodies (TPOAb) were 
determined during early pregnancy in 5971 pregnant 
women from the Generation R Study, a population-
based prospective study from fetal life onward in 
Rotterdam, The Netherlands. Data were available on 
maternal age, parity, smoking, socioeconomic status, 
ethnicity, maternal anthropometrics, and urinary 
iodine levels.
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ANALYSIS AND COMMENTARY

Preterm delivery, defined as birth occurring at or 
before 37 weeks of gestation, is the leading cause of 
perinatal morbidity and mortality in the world and 

of serious diseases later in life (1). The Generation R 
Study (Rotterdam, The Netherlands) is a population-
based prospective cohort study of subjects from fetal 
life until young adulthood (2). The study is designed 
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to identify early environmental and genetic causes of 
normal and abnormal growth and development and 
health during fetal life, childhood, and adulthood. 
Past publications from the Generation R Study have 
described specific pregnancy and child neuropsy-
chological outcomes. The present publication differs 
from previous studies in the literature by selecting 
patients according to the etiology of prematurity 
(spontaneous versus iatrogenic deliveries), excluding 
pregnancy comorbidities as cofactors in prematu-
rity, and adjusting for other covariates, among them 
smoking, socioeconomic status, and ethnicity. The 
authors studied the independent effect on prematu-
rity of thyroid dysfunction, autoimmunity (presence 
of TPOAb), and hypothyroxinemia. It is important 
that they measured iodine status, measuring urinary 
iodine concentration in a random subset of 1099 
women at a mean gestational age of 12.9 weeks and 
finding that the population was iodine-sufficient. The 
prevalence of thyroid dysfunction in their population 
was similar to those reported in the literature, with 
a prevalence of TPOAb positivity of 5.6%. They also 
compared outcomes between TSH reference ranges 
according to their own population-based trimester-
specific ranges and the reference range of <2.5 mU/L 
for the first trimester and <3.0 mU/L in the second 
and third trimesters of gestation as recommended by 
recent ATA and Endocrine Society Pregnancy Guide-
lines. Hypothyroxinemia was defined as a low serum 
FT4 and normal serum TSH. Normal FT4 levels are 
defined as levels within 2.5th to 97.5th percentiles.

The literature is not consistent with regard to 
pregnancy outcomes in women affected by thyroid 
dysfunction in the presence or absence of autoimmu-
nity. Among the several reasons for this discrepancy 
is the variation in gestational age at the time of the 
study, the definition of maternal and obstetrical com-
plications, ethnicity, maternal comorbidities (among 
them diabetes, chronic hypertension, and obesity), 
thyroid test reference ranges, and the presence of 
thyroid autoimmunity. Serum TSH, FT4, and TPOAb 

were not evaluated in all publications. A recent meta-
analysis showed that TPOAb-positive euthyroid 
women have an increased risk of a delivery before 
37 weeks of gestation, although the mechanism by 
which TPOAbs may cause premature births is poorly 
understood (3). An extensive analysis of 13 studies 
concluded that there is a compelling argument in 
support of a relationship between preterm delivery 
and thyroid abnormalities (4). In the present study, 
although iatrogenic spontaneous deliveries were 
associated with clinical and subclinical hypothy-
roidism, mild thyroid dysfunction in the absence of 
autoimmunity and maternal comorbidities was not 
associated with spontaneous prematurity. This is, 
to my knowledge, an original observation. Hypothy-
roxinemia (normal TSH with low FT4) as a risk for 
premature delivery has been investigated by only 
three groups (5-7), with negative results. Hypothy-
roxinemia is reported in studies from countries with 
iodine deficiency. The cause and physiologic mecha-
nisms of “hypothyroxinemia” in countries with suffi-
cient iodine supply is not clear. Even the authors of 
the present study stated that low levels of FT4 due 
to iodine deficiency may be transient and/or have 
different consequences than other causes of hypo-
thyroxinemia, but they did not elaborate on the other 
causes of hypothyroxinemia. The authors concluded 
that hypothyroxinemia by itself, in the absence of 
autoimmunity and comorbidities among women, is 
a significant risk for both iatrogenic and spontane-
ous premature and very premature delivery. This is 
indeed an intriguing finding. As stated by Negro et 
al. (8), the critical questions about the diagnosis of 
hypothyroxinemia in pregnancy are: 1) the defini-
tion of what constitutes an FT4 level below the 2.5th 
percentile is unclear because regional and iodine 
status reference ranges have not been established; 2) 
perhaps equally problematic is that the accuracy of 
commonly used FT4 measurements during pregnancy 
is questionable ; and 3) research to date evaluating 
the effect of isolated hypothyroxinemia on maternal 
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and fetal outcomes has yielded conflicting data. In 
the discussion, the authors suggested that “screening 
for TPOAb positivity and hypothyroxinemia could be 
considered, especially among women with other risk 
factors for premature delivery.” Although I agree with 
the first suggestion for TPOAb determination along 

with serum TSH in pregnancy, I am cautious about 
the interpretation of serum TF4 because of the lack of 
population-based trimester-specific reference ranges 
and the lack of accuracy of commonly used commer-
cial FT4 kits (9). 
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