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Iodine supplementation in mildly
iodine-deficient pregnant women
does not benefit infant or child
neurodevelopment
Excerpted from: Gowachirapant S, et al. Effect of iodine supplementation in pregnant women on child neurodevelopment: a randomised, double-blind, placebo-controlled trial. Lancet Diabetes Endocrinol 2017, October 10. http://dx.doi.org/10.1016/S2213-8587(17)30332-7

This is the first randomized placebo-controlled trial investigating the impact of iodine
supplementation of mildly iodine-deficient pregnant women on child neurodevelopment. It was done in areas where other population groups have sufficient iodine intakes.
An essential component of thyroid hormones, iodine is needed for normal fetal
health and development. At week 4 of
pregnancy, maternal thyroid hormone promotes neuronal proliferation and migration
in the developing brain (1). Fetal thyroid
hormone synthesis begins at about week
20 (1); thereafter, both maternal and fetal
thyroid hormones support fetal neurodevelopment (1, 2). To maintain maternal
and fetal euthyroidism, iodine requirements
during pregnancy increase by about 65%. In
randomized controlled trials in regions of
severe endemic goiter, iodine supplementation during pregnancy improved maternal
thyroid status and child neurodevelopment
(2). Although severe iodine deficiency now
only rarely occurs in most countries, mild
iodine deficiency during pregnancy remains
common (3).
In this randomized, placebo-controlled trial, 832 healthy pregnant women
aged 18–40 years in Bangalore, India, and
Bangkok, Thailand, were randomly assigned
(1:1) to receive 200 μg iodine orally once
a day or placebo until delivery. Primary
outcomes were verbal and performance
I.Q. scores on the Wechsler Preschool and
Primary Scale of Intelligence Third Edition
(WPPSI-III) and the global executive
composite score from the Behavior Rating
Inventory of Executive Function-Preschool
Version (BRIEF-P) in children aged between 5 and 6 years.
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Prenatal iodine supplementation has a beneficial effect on child neurodevelopment in areas
affected by severe iodine deficiency, or where salt iodization is not implemented effectively.

Results
Maternal urinary iodine concentration
(median UIC) at baseline was 131 μg/L
(IQR 81–213), indicating mild iodine
deficiency. Mean compliance with supplementation was 87%. The median UIC
was significantly higher in the iodine group
than in the placebo group during pregnancy
(p<0.0001) but not at 6 weeks post-partum
(p=0.61). Iodine supplementation had minimal effects on maternal thyroid function;
there were no differences in thyroid disorders between the iodine and placebo groups,
and nearly all women were euthyroid.

There was no detrimental effect of iodine
supplementation, consistent with previous
supplementation studies in pregnant women
(4).
At age 5.4 years, 313 children were
analyzed for verbal and performance I.Q.
with WPPSI-III, and 315 for overall executive function with BRIEF-P (see Figure 1).
Investigation at this age allows assessment
of a wider array of cognitive functions, and
I.Q. scores are a better predictor of adult
intelligence than tests given during infancy
(5). No significant differences were evident
between groups in the children’s mean
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WPPSI-III scores for verbal and performance I.Q. or the BRIEF-P executive
function scores, overall or by site. No significant differences were evident between
groups in sex, age, anthropometric variables,
TSH, total T4, or urinary iodine concentration in children at birth, 1 year, 2 years, or
5.4 years post partum. At 5.4 years, children
in both groups were iodine sufficient.
Interpretation
These findings show that daily supplementation with 200 μg iodine in mildly iodinedeficient pregnant women was safe and
increased iodine intakes into the sufficient
range. However, iodine supplementation
had no clear benefits on maternal thyroid function or child neurodevelopment at
age 5–6 years. In cohort studies in the UK
and Australia, more severe maternal iodine
deficiency (median UIC of 91 μg/L and
81 μg/L, respectively) was associated with
lower I.Q. (6) and reduced educational
outcomes (7) at school age. However, findings from other cohort studies showed no
difference in neurodevelopment in infants
of mothers who had mild iodine deficiency
or iodine sufficiency (8). It is likely that any
potential benefits of maternal iodine supplementation on offspring development would
be caused by correction of mild maternal or
fetal hypothyroidism; however, two controlled trials (9, 10) have reported that correction of subclinical hypothyroidism or isolated hypothyroxinaemia with levothyroxine
did not improve offspring development;
one of these trials was in an iodine-deficient
population (10).
The women began iodine supplementation at a mean gestational age of 10.7
weeks. Beginning supplementation earlier
might have resulted in different findings,
because the fetal brain rapidly develops in
the first trimester (1, 2). However, the study
did not find an effect of gestational age at
entry on any of the developmental outcomes.
These findings are similar to previous
studies of iodine supplementation in mildto-moderately iodine-deficient pregnant
women (4), in which iodine did not improve concentrations of maternal or newborn
thyroid hormones, which are likely to be
the best biomarker for healthy fetal development. The study suggests that pregnant
women might be able to physiologically
adapt to mildly low iodine intakes during
pregnancy, draw from intrathyroidal iodine

stores, and maintain fetal euthyroidism
allowing for normal in utero development
(4). This conclusion is consistent with
current WHO recommendations (11) that
iodine supplementation is unlikely to be of
harm, but might not be justified in mildly
iodine-deficient pregnant women residing
in countries with effective iodized salt programs where other population groups have
sufficient iodine intakes. Future intervention
trials in pregnant women with more severe
iodine deficiency (e.g., with a median UIC
<100 μg/L) and in settings where women of
reproductive age are clearly iodine deficient
would be valuable.
“Iodine supplementation is unlikely
to be of harm, but might not
be justified in mildly iodine-deficient
pregnant women in countries with
effective iodized salt programs
where other population groups have
sufficient iodine intakes.”
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Developmental outcomes at mean age 5.4 years
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The solid line indicates the median; the dashed line indicates the mean. Data were analyzed
using linear mixed effect models testing treatment effect (iodine vs. placebo) and controlling for
household average monthly income, maternal education, child’s birth-weight, child’s age, and
child’s sex. There were no significant differences between groups. *Data points that lay outside
1.5 times the IQR.
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