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SUMMARY 

Background: Thyroid function is dynamic during the perinatal period with many factors potentially 
influencing maternal, fetal and neonatal TSH and thyroid hormone levels. The authors sought to 
identify the impact of numerous maternal, fetal and delivery attributes on thyroid parameters in 
newborns. 
 

Methods: This was a cross sectional study of 300 newborns. Detailed information was obtained from 
medical records and multiple characteristics from the record were tested as predictors of cord blood 
serum total T4, free T4 and TSH and infant T4 levels from the Maryland newborn screening program. 
 

Main Outcome: Outcomes are levels of thyroid stimulating hormone (TSH), thyroxine (T4), and free 
T4 in newborn cord serum and total T4 in postnatal heelprick bloodspot samples. 
 

Results: Multivariate models identified a number of variables that are independently associated with 
thyroid hormone levels: higher birth order (lower cord TSH); older maternal age (lower cord total T4); 
pregnancy-induced hypertension and/or preeclampsia (lower cord total T4 and free T4); gestational 
diabetes (higher cord free T4); sexually transmitted disease during pregnancy (lower cord TSH); 
alcohol use during pregnancy (lower cord TSH); thyroid condition/medications (higher bloodspot total 
T4, both neonatal and subsequent); Asian ancestry (higher cord TSH); male sex (higher TSH and lower 
neonatal bloodspot total T4); and C-section (lower cord TSH). Gestational age was independently 
associated with lower cord TSH, higher cord total T4, and higher neonatal and subsequent bloodspot 
total T4. 
 
Conclusions: Fetal and newborn thyroid hormone levels during the perinatal period are dynamic and 
influenced by several biological and delivery related factors. Efforts to identify fetal thyroid disruptors 
in late gestation must carefully consider these factors. 
   
 
COMMENT
This article examines by multivariate 
analyses the relationship between neonatal 
thyroid hormone measures and a series of 
maternal, delivery, and infant factors that 
have been explored in previous studies, in 
order to identify potential environmental 
thyroid hormone disruptors. The study was 
designed as a cross-sectional investigation 
of 300 newborns for whom sufficient cord 
serum (> 5.2 ml) was available among 597 

singleton births (November 2004  March 
2005). 
Main results in cord blood were: median 
TSH of 6.5 µU/ml (range: 1.3-37.5 µU/ml, 
with log-normal distribution), median total 
T4 of 10.7 µg/dl and median free T4 of 
1.07 ng/dl. Concerning total T4, a second 
measurement was carried out in bloodspots 
obtained from the heel prick, at an average 
of 1.9 days (range between 0-3 days) post-
delivery, and showed an average increase 
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in total T4 of 8.7 µg/dl (median total T4 
post-delivery: 18.0 µg/dl). 
Scrutinizing (in multivariate analyses) the 
factors influencing the results, the authors 
found that maternal race was associated 
with cord TSH levels (higher in Asians, for 
unclear reasons) and that TSH was higher 
among first born children. They also found 
that gestational hypertension and/or 
preeclampsia was associated with lower 
cord total & free T4 levels. Conversely, 
gestational diabetes was associated with 
higher free T4 levels, but no change in 
cord TSH or total T4 (number of diabetic 
mothers was small; N=11).  Also, mothers 
who reported a diagnosis of sexually 
transmitted disease during pregnancy had 
infants with a lower cord TSH. Concerning 
nutritional factors, a major limitation of 
present study was that iodine measures 
were not available. With regard to delivery 
factors, the authors found that vaginal 
delivery resulted in higher average cord 
TSH levels. Finally concerning infant 
factors per se, the main result was to 
confirm the known association between 

prematurity and a lower total T4 in cord 
blood and in the later bloodspot. 
What can we learn from these laborious 
statistical analyses? The authors concluded 
that during the perinatal period, TSH and 
thyroid hormone levels are dynamic and 
that many factors contribute to this 
variation, and are biologically interrelated. 
They also suggested that some of these 
variables should be taken under careful 
consideration when interpreting neonatal 
thyroid measurements, for instance for 
congenital hypothyroidism screening. Even 
though theoretically correct, I have doubts 
(personal opinion) that such environmental 
variation (most of the items remain not 
understood) can be included in our 
decision trees, other than to reiterate the 
well-known notion that thyroid function 
tests vary during the first days of life, 
which was the main reason for François 
Delange and coworkers to propose, back in 
the late 1970s, that screening for 
congenital hypothyroidism should be 
performed after 3-5 days of life, in order to 
minimize potential artefacts. 
(Daniel Glinoer, M.D.; Ph.D.) 

 
See Figure below (analysis of infant factors on cord serum total T4 and TSH)  
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