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Fig. 3. Anti-thyroid peroxidase antibody (anti-TPO-ab) titers in TPO-ab positive mothers and their newborns at beginning of gestation and
postpartum in the control group (circles) compared to the iedine group (triangles). Antibody titers decreased during pregnancy. Three newborns
in the control group and one in the iodine group were TPO-ab positive at delivery. Numbers of TPO-ab negative mothers and newborns are given

inside the circles and triangles. Normal range is the shaded area.

Considering a neonatal thyroid volume of >1.5ml as
goiter, according to the findings of other authors in
Germany and Belgium (23-25), only one newborn in
the supplementation group compared to 14 newborns
of the controls had an enlarged thyroid gland.
Although there was no correlation between individual
maternal and neonatal thyroid volumes, a positive
correlation was present between an increase of
maternal thyroid volume of more than 2ml and the
thyroid size in the newborns of these mothers
(r=0.73, p < 0.05).

At the beginning of pregnancy seven mothers had
positive TPO-ab measurements (370-2600U/ml),
without any other sign of ATD. Six of them belonged
to the control group. During gestation, no additional
mother became positive for TPO-ab. Antibody titers
decreased in five mothers in the controls to 100—
1750U/ml and only in the already positive mother in
the iodine group did the titer remain unchanged at
1600 U/ml

Four of the newborns of these mothers were positive
as well, including the one in the iodine group, but no
other newborn had detectable TPO-ab (Fig. 3). There-
fore, no enhancement of placental transfer or induction
of autoimmunity was observed as a consequence of
iodine supplementation.

Discussion

Severe maternal iodine deficiency during pregnancy
creates a risk for abnormal development of the fetal
central nervous system. Furthermore, when accompa-
nied by maternal hypothyroxinemia there is a signifi-
cant risk for mental retardation and neurological
problems (2-4). In areas with a moderate degree of
iodine deficiency, maternal and fetal goiter formation,
maternal hypothyroxinemia and an increased fre-
quency of neonatal hypothyroidism and hyperthyro-
tropinemia have been reported (7, 8). Because every
second goiter develops already during the first two

Table 1. Thyroid function in 38 mothers receiving iodine during pregnancy and in 70 mothers (control group) without iodine supplementation.?

Iodine group

Control group

{(mean =+ sp) (mean + so)

10-12 weeks Postpartum 10-12 weeks Postpartum Normal
TSH (mU/1) 0.84+11 0.57+£0.8 0.7+£0.9 09+1.2 0.3-4.0
T3 {(nmol/l) 21+1.1 14+11 21+11 1.5+14 1.1-3.1
T, 113 £55 88 + 60 113+ 62 68+ 61 50-160
TGB (mg/dl) 405 £+ 190 342 + 252 399 + 228 313+277 220-510
T4/TBG 40+0.1 31102 3.8+0.1 23+0.7 2.6-7
TG (ug/l) 16.5+18.5 8.3+10.9 16.6 £19.2 13.5+19.3 <50

“ No statistically significant differences were observed. TBG = thyroxine-binding globulin.



EUR | ENDOCRINOL 1996. 134

decades of life (28), earliest prevention of goiter
formation is a pediatric task of high medical and
socioeconomic priority. Therefore, iodine supplementa-
tion has to start already during gestation and it has
been shown that this will result in the disappearance of
visible goiter in newborns in areas of severe iodine
deficiency (29-31). In areas of moderate iodine
deficiency a few studies have addressed the influence
of maternal iodine intake during pregnancy on neona-
tal thyroid volume by measuring the neonatal thyroid
volume by ultrasound (32), and only one study
investigated the development of thyroid antibodies
during iodine supplementation in pregnancy (33).
This is, to our knowledge, the first randomized trial
investigating both the effect on the neonatal thyroid size
and the theoretical risk of antibody formation.

In this trial, iodine supplementation reduced the size
of the thyroid gland of the newborns to the same extent
as has been published recently by Glinoer et al. (32), but
in contrast to their findings and to other studies (34)
iodine supplementation could not prevent the increase
of the maternal thyroid volumes. Several reasons for the
failure to normalize maternal thyroid volume during
pregnancy in the present study can be considered,
including the relatively high age of the mothers (32
years) with therefore already fixed goiter formation or a
still insufficient iodine dose, because iodine excretion
was only borderline in seven mothers of the iodine
group and the urinary iodine excretion rose only by
about 50 pug/g creatinine. The small increase may
also be due to the loss of maternal iodine to the
fetal-placental unit and to an increased renal clearance
during pregnancy (35). More general explanations for
the difficulty in normalizing maternal thyroid volumes
during pregnancy are the influences of other factors
stimulating thyroid growth, such as human chorionic
gonadotropin (hCG), epidermal growth factor (EGF) and
insulin-like growth factor I (IGF-I), which also have to
be taken into account (36-—38).

Although no significant changes of thyroid function
have been observed, it is interesting that maternal TT,
levels have decreased rapidly after birth to low—normal
levels, most likely reflecting the significant degree of
iodine deficiency in the studied area.

The data on serum thyroglobulin levels in pregnancy
are in contrast to the findings of other authors (33, 39,
40). In this study a more pronounced decrease of
thyroglobulin serum levels, though statistically not
significant, was present in the group of mothers
receiving iodine supplementation, but overall there
was no correlation to the thyroid volumes. This again
may be explained by other factors influencing the
thyroid size during pregnancy, such as increased water
content and vascularization of the gland.

There are several epidemiological studies that
describe an increase of thyroid autoimmune disease
after the introduction of iodine supplementation (14—
16). For iodine supplementation during pregnancy
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there are only scarce data on antibody formation
during gestation, but a recent study (41) described an
increase in postpartum thyroiditis after iodine supple-
mentation during pregnancy. Furthermore, ATD
during pregnancy carries the risk of transplacental
passage of maternal antithyroid immunoglobulins,
resulting in hypothyroidisim (42-45) or hyperthyroid-
ism (46) of the newborn. In this study no mother
developed autoantibodies during pregnancy and those
mothers having already positive TPO-ab at the begin-
ning of gestation showed no increase of the antibody
titers.

Therefore, it may be concluded from this study that
the administration of 300 g KI/day during pregnancy
in an area of moderate iodine deficiency prevents the
development of fetal thyroid enlargement without
increasing the risk of maternal autoimmunity.
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