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Background: Maternal hypothyroxinemia due to gestational iodine deficiency causes neurological 
dysfunctions in the progeny. The aim was to determine the effects of delayed iodine supplementation 
(200 μg KI/ day) to mildly hypothyroxinemic pregnant women at the beginning of gestation (i.e., 
having circulating free T4 (FT4) within the 0th-10th percentile interval and normal TSH) on the 
neurobehavioral development of their children. 
 
Methods: Using the Brunet-Lézine scale, the authors evaluated the neurocognitive performance in 3 
groups of children at 18 months. Group 1 included children of women with FT4 above the 20th 

percentile at 4-6 weeks of gestation and term. Group 2 included children of mildly hypothyroxinemic 
women diagnosed during the first 12-14 weeks of gestation, with FT4 above the 20th percentile at 
term. Group 3 included children born to mildly hypothyroxinemic women at term, without iodine 
supplementation during gestation. Women in all 3 groups were supplemented with iodine from the day 
of enrollment till end of lactation. 
 
Results: Before iodine supplementation, 33% of the women were hypothyroxinemic, with FT4 below 
normal in 8.1% of them. None were found to be hypothyroxinemic at term after iodine 
supplementation. The mean developmental quotient of children was 102 ± 10 in group 1 (n=13) vs. 88 
± 9 in group 3 (n=19; p <0.001) and 92 ± 5 in group 2 (n=12; p <0.05). Differences between groups 2 
& 3 were not statistically significant. Delayed neurobehavioral performance was observed in 37% and 
25% of children in groups 3 and 2, respectively, compared with no children in group 1. Differences (p 
< 0.001) were found on gross and fine motor coordination and socialization quotients. No statistically 
significant difference was found for language quotients. 
 

Conclusions: A delay of 6-10 weeks in iodine supplementation of hypothyroxinemic mothers at the 
beginning of gestation increases the risk of neuro-developmental delay in the progeny. Public health 
programs should address the growing problem of iodine deficiency among women of gestational age 
in developing and industrialized nations. 

   
 
COMMENT
The authors examined the consequences of 
a period of isolated hypothyroxinemia 
(hypo-T4) in pregnant women with mild-
moderate iodine deficiency (ID). The 
hypothesis was that a delay in 
implementing dietary iodine supplemen-
tation may affect the future neuro-
behavioral development of the children. 
The original cohort comprised 345 
pregnant women, subdivided into 3 groups 
based on serum free T4 levels and timing 

of introduction of iodine supplements (200 
µg KI/day). Women in groups 1 & 2 were 
enrolled at 1st pregnancy visit, while 
women in group 3 were enrolled at term. 
The neuro-cognitive evaluation was carried 
out at 18 months of age in a restricted 
group of selected infants. Group 1 
encompassed 92 women enrolled at 4-6 
weeks gestation, and selected because they 
did not have hypo-T4 at booking or at 
term. Their infants represent therefore a 
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subpopulation born to mothers whose 
pregnancy took place in the most adequate 
possible thyroid conditions, namely with 
normal free T4 levels and iodine 
supplementation started early. Group 2 
encompassed 102 women enrolled at the 
beginning of 2nd trimester, and selected 
because they had isolated hypo-T4 at 
booking but not at term. Their infants 
represent therefore a subpopulation born to 
mothers with a less favourable pregnancy 
in terms of the adequacy of maternal 
thyroid function, namely with transient 
hypo-T4 in early gestation and iodine 
supplementation started 6-10 weeks later. 
Group 3 encompassed 151 women enrolled 
at term. Among them, 57 women were 
selected because they had isolated hypo-T4 
at term. Their infants represent therefore a 
subpopulation born to mothers whose 
pregnancy took place in the least 
favourable thyroid conditions, with hypo-
T4 at term (and supposedly also before) 
and iodine supplementation started only 
after delivery. 
With regard to serum free T4 values, the 
overall prevalence of women with hypo-T4 
was surprisingly elevated, ranging between 
28% and 38%. This prevalence of isolated 
maternal hypo-T4 is unusual and raises 
several questions. Why was the prevalence 
so much higher than in other similar 
studies? Since the authors assumed that 
hypo-T4 was essentially related to ID, why 
did serum TSH not increase since changes 
in serum TSH constitute the hallmark of ID 
during pregnancy? With regard to iodine 
status, only one spot measurement was 
sampled at delivery. Urinary iodine 
excretion (UIE) was logically lower in 
group 3, with a mean value of 75 µg/L and 
a range between 10-285 µg/L. In groups 1 
& 2, mean UIE values were significantly 
higher (121 & 97 µg/L, respectively) due 
to the iodine supplementation, but it is 
puzzling that the UIE ranges did not differ 
in groups 1 and 2, compared with group 3. 
One concern is that the authors could not 
assess objectively that the iodine 
supplements were taken regularly by all 

women during the study. Finally, serum 
free T4 levels were significantly lower at 
delivery in group 3, compared to both 
groups 1 & 2 (0.77 ng/dL versus 1.02 
ng/dL), and it remains surprising that 
serum TSH values were the same in the 3 
groups at delivery (2.10-2.23 mU/L). 
In summary for the maternal thyroid 
function aspect of the study, group 1 
women were above the 20th percentile of 
free T4 both at 4-6 weeks and term; group 
2 women were characterized by transient 
hypothyroxinemia at 12-14 weeks, with 
serum free T4 levels above the 20th 
percentile at term; group 3 women were 
characterized by hypothyroxinemia at 
term, with serum free T4 between the 0th–
10th percentile. All women had normal 
serum TSH levels, indicating that we are 
dealing with isolated hypo-T4. No 
information was available concerning 
maternal thyroid function before 12-14 
weeks (in group 2) or before delivery (in 
group 3), two inherent weaknesses of the 
study since the authors assume that hypo-
T4 had been present already before the first 
hormone measurement in these 2 groups.   
The neurobehavorial development of 
children was evaluated at 18 months of age 
using the revised Brunet-Lézine scale. 
Because of the strict exclusion criteria used 
in the successive selection processes, the 
final evaluation was carried out in less than 
15% of the children in the 3 groups of 
mothers. Despite the small number of 
children evaluated, developmental differ-
rences were clearly significant, with the 
highest development quotient (DQ) 
observed in group 1 (DQ=102), followed 
by group 2 (DQ=92), and finally lowest in 
group 3 (DQ=88). 
Despite inherent weaknesses as well as a 
sophisticated and complicated design, 
leading to the elimination of more than 
85% of the children born to the women 
initially included in this study, and in spite 
of the criticism and concern raised above, 
this study has the great merit of showing 
for the first time differences in infants’ 
outcomes associated with isolated hypo-
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T4, in the presence of normal serum TSH 
levels, in an area with mild ID. It is 
important to note that none of the women 
finally included for their children’s 
evaluation had serum free T4 levels below 
normality at any time (at least when 
measured). 
Whatever the cause of hypo-T4 (which 
remains somewhat of a mystery), the 
present results suggest that a delay of a few 
weeks during early gestation in initiating 
iodine fortification may increase the risk of 
neurodevelopmental delays in offspring. If 
confirmed by further studies on a larger 
scale and with a more detailed sequential 
follow-up of thyroid function tests during 
pregnancy, this work conveys the message 
that dietary iodine fortification is not only 
important throughout pregnancy, but it also 
supports the recommendation of an urgent 
supplement of iodine to all women when 

considering conception. In the randomized 
clinical trial carried out in Brussels in 
1994, with iodine supplementation given to 
mild-moderately ID pregnant women, it 
was shown that there was a lag period of 
one trimester before observing a clear 
improvement in maternal thyroid function, 
and this prompted us to insist on 
recommending to fortify dietary iodine as 
early as possible, ideally before the onset 
of pregnancy. The present study confirms 
that this recommendation was justified not 
only for maternal health, but also for the 
offspring. 
PS: Readers interested to read more 
complete comments on this study are 
referred to the guest Editorial (by Glinoer 
& Rovet) accompanying the publication of 
the article.  
(Daniel Glinoer, M.D.; Ph.D.) 

 
 
See Table below 
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