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ABSTRACT

The iodine intake in a pregnant woman has been closely correlated with development of
transient congenital hypothyroidism which leads to decline in neurocognitive abilities of the
child later in life as the effects are very subtle at birth. Both low and excess ingestion of iodine
has been found to contribute to this cause, although iodine deficiency is more commonly
observed in women of underdeveloped nations. It poses risks not only to the foetus but also to
the mother leading to obstetric complications such as still birth and spontaneous abortions. It
can be prevented using WHO recommended daily iodine supplementation in deficient regions
or decreasing the excess load in groups exposed to high iodine. Programmes designed to screen
the new-born at birth can also help in improving the quality of life of the child. The deficient
iodine condition is managed by administration of levothyroxine in dosage range of 10- 15
mcg/kg/day. Generally, the prognosis of infants starting treatment early in life have a better
neurocognitive outcome as compared to the treated infants late age at a later age. Avoidance of

agents causing iodine exposure has resulted in decrease in the abnormal thyroid function levels.
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INTRODUCTION

CONGENITAL HYPOTHYROIDISM
Congenital hypothyroidism is an endocrine
disorder which interferes with the proper
growth, metabolism and brain development
due to the deficiency of thyroid hormone at
the time of birth [1]. The ratio of its
incidence is 1:2,000 to 1:4,000 births
approximately [2]. The clinical findings of
congenital hypothyroidism are often covert
in nature and develop gradually over time.
However, some of the classical findings are
facial puffiness, large tongue, lethargy,
hypotonia, umbilical hernia [3]. The NBS
programme for the early detection and
prevention of complications from congenital
hypothyroidism started in 1974 was
successful in lowering the disease burden
worldwide but the implementation of such
programs still remains complex in
developing countries like India due the large

portion of home births and lack of patient

follow up after discharge from the hospital
[4, 5].

CLASSIFICATION OF CONGENITAL
HYPOTHYROIDISM AND ITS
AETIOLOGY

Congenital  hypothyroidism can  be
permanent or transient in nature. Permanent
congenital hypothyroidism is deficiency of
thyroid hormone permanently and requires
lifelong management whereas; Transient
congenital hypothyroidism is the temporary
deficiency of thyroid hormone observed at
birth which resolves within few months of
birth with proper medical management [6].
Permanent Congenital hypothyroidism is
further classified into primary, secondary
and peripheral congenital hypothyroidism.
Some forms of congenital hypothyroidism
affect other organs in the body is called

syndromic hypothyroidism [2].

Table 1: Aetiology of congenital hypothyroidism

Classification |

Actiology

Permanent Congenital Hypothyroidism

Primary

Thyroid dysgenesis (ectopy, athyreosis and hypoplasia), Thyroid dyshormonogenesis,
Resistance to TSH binding or signalling [7].

Secondary

Isolated TSH deficiency and Congenital hypopituitarism.

Peripheral

Resistance to thyroid hormone and Abnormalities of thyroid hormone transport [2].

Syndromic hypothyroidism

| Kocher - Deber - Semilange syndrome, Pendred syndrome, Choreoathetosis etc [2].

Transient Congenital Hypothyroidism

Primary

Endemic iodine deficiency, Prenatal and postnatal iodine excess, Maternal TSHR blocking
antibodies, Maternal antithyroid medications, DUOX 2 mutation, Isolated
hyperthyrotropinemia.

Secondary

Maternal hyperthyroidism, Prematurity, very low birth weight, Drugs (Dopamine,
steroids), Transient Hypothyroxinemia [8].
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PHYSIOLOGY OF
PREGNANCY

IODINE IN

Iodine is an essential nutrient needed for the
synthesis of thyroid hormones in our human
body. It is absorbed in the stomach and the
duodenum (97%) from the food, water and
other supplements ingested. The iodine
which is not taken by the thyroid gland is
excreted predominantly through the urine
(90%) and only 1% is excreted through
faeces [9]. The physiological requirement of
iodine is increased by 50% during
pregnancy and it is generally met by the 15-
20mg iodine stored in the thyroid gland of
women residing in the iodine sufficient
regions [10-12]. The pregnant women
residing in the iodine deficient regions
possess high maternal and foetal health risks
as there is increased decline in the maternal
iodine levels due to the increased renal
clearance and placental metabolism of
iodine which brings about higher demand of
iodine in  pregnancy  [13].  The
vascularisation of thyroid gland during
pregnancy, stimulation of thyroid by the
Beta-Human chorionic gonadotropin (a-
HCG) which is a structural analogue of TSH
and increased circulating thyroid binding
globulin (TBG) due to oestrogen stimulation
are responsible for an increased production
of thyroid hormone which is essential for the
foetal brain development and growth during
early pregnancy [14-16], and the

insufficiency of iodine in the maternal

during this stage contributes towards risk of
congenital hypothyroidism in the child at the
time of birth.
EPIDEMIOLOGY OF
DEFICIENCY

IODINE

WHO estimates that around 2 billion people
fall under the iodine deficient population.
The highest percentage of iodine deficiency
in the general population has been reported
in Europe with about 52% followed by
Eastern Mediterranean with 47.2%, Africa
with 41.5%, Southeast Asia with 30.0% and
Western Pacific with 21.2%. The lowest
iodine deficiency was reported in Americas
with 11.0% [17].

IODINE DEFICIENCY AND ITS
EFFECTS ON MATERNAL AND
CHILD HEALTH

In the initial weeks of development, the
mother is the only source of thyroid
hormones for the fetus. Although the
placenta performs the function of a barrier to
avoid the markedly increased T4 (fT4) and
T3 levels to reach the fetus, subsequent to ~4
weeks of conceiving, hormones are found in
the cavities of embryo [18, 19]. It is from
~8-9 weeks of gestation that the fetal brain
develops thyroid hormones receptors and
begin functioning only from 15-17 weeks of
gestation. At this time, it depends on the
supply of maternal iodine to sustain the
production of thyroid hormone during the

rest of gravidity [19, 20].
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Thyroid hormones perform essential
function in fetal brain growth and
development and this is a reflection of the
maternal iodine status [21, 22]. Deficiency
or excess of iodine has consequences on the
health of both mother and child.

EFFECTS ON OBSTETRIC HEALTH
Iodine deficiency exhibits itself most
prominently as subclinical or overt
hypothyroidism in women however several
other consequences on reproduction are also
observed [23]. Stimulation of TSH in iodine
deficient pregnant women can also cause
goiter [24, 25]. Studies from Europe have
found that during the gestational period, the
thyroid volume in iodine deficient women
increases by 25% as compared to that of 10
- 15% in iodine sufficient women [26-29].
Animal models have suggested a negative
effect on fertility. Ewes, deficient in iodine,
had shown reproductive failure in 21 % of
cases as compared to 4.3% of the controls
[30]. Epidemiological data from various
geographical regions demonstrate that there
is an amplified risk in iodine deficient
women to have undesirable obstetric effects
such as spontaneous abortions, stillbirth,
premature birth and neonatal deaths [31-33].
EFFECTS ON CHILD HEALTH AND
DEVELOPMENT

Due to iodine deficiency, thyroid hormone
production is hampered. This inadequacy
results in various growth and development
called as iodine

diseases, together

deficiency disorders (IDD) [34]. Moderate
to severe iodine deficiency causes maternal
hypothyroxinemia which harms the fetal
brain development in form of disruption of
neuronal migration in early pregnancy and
later intensified due to fetal hypothyroidism
[35, 36]. Major neonatal abnormalities
include congenital hypothyroidism,
decreased intelligence, and neurological
cretinism [37, 38].

Severe iodine deficiency has been
associated with the cognition ability of the
child. Results from a meta-analysis of data
showed that, on an average, intelligence
quotient (IQ) score of 12.5 points were
lesser in iodine deficient children than the
iodine sufficient children [39].

Although mild to moderate iodine
deficiency effects on child is uncertain, but
results from a study that evaluated children
aged 7- 9 years of euthyroid women have IQ
of 7 points higher than the children of
women who had mild TSH elevation in their
second trimester [40]. Another study
showed the difference in psychomotor
scores of 10- month-old infants of women
with hypothyroxinemia when compared to
infants of euthyroid women with the former
having lower scores [41].

Another serious disease is cretinism which
are of mainly two types, i.e., neurological
and myxedematous, both diverse in their

manifestation of features.
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NEUROLOGICAL CRETINISM

* Severe mental retardation
* Squint & deaf mutism
» Motor spasicity

CRETINISM

MYXEDEMATOUS CRETINISM

» Severe growth retardation & incomplete
maturation of facial skeleton

» Puffy features, dry skin and hair

» Mental retardation and delayed sexual
maturation.

Figure 1: Types of cretinism and its features

IODINE SUPPLEMENTATION

Iodine excretion through renal pathway
increases with increase in glomerular
filtration rate by 30 % to 50 % during
pregnancy [42, 29]. Due to the physiological
changes during pregnancy such as elevated
iodide renal clearance, increased thyroid
hormone production and fetal iodine
requirements, dietary iodine consumption
also needs to be increased to meet the
demands [29]. It is known that both maternal
and fetal disorders secondary to IDD are

preventable diseases, and justifies the

consideration of iodine supplementation
during pregnancy and breast feeding.
World  Health (WHO)

recommends use of iodized salt is the

organization

mainstay therapy in treating iodine
deficiencies and supplementation only in
from

prone groups severely deficient

regions where salt iodization is not
achievable. Suggested dosages for daily
iodine intake indicates higher requirements
for pregnant and lactating women as
compared to non-pregnant women of child

bearing age [39].

Table 2: WHO recommended daily iodine supplementation dosage

Population Type
Pregnant women
Lactating women
‘Women of reproductive age (15-49 years)
Children < 2 years

Daily intake of iodine supplementation (ng/d)
250
250
150
90

IBPAS, June, 2024, 13(6)

2789



Gopika P And Sreelakshmi M

Research Article

Several studies have established the
effectiveness of iodine supplementation for
iodine deficient pregnant women in
reducing or eliminating the risks of
neurocognitive dysfunction in offspring [43-
47].

ROLE OF MATERNAL IODINE
INTAKE IN DEVELOPING
CONGENITAL HYPOTHYROIDISM
AND ITS MANAGEMENT

Iodine has a major role to play in the
development of transient congenital
hypothyroidism in new-born. Both iodine
deficiency and iodine excess are known to
contribute towards its cause.

(D) Endemic Iodine Deficiency:
Globally, iodine deficiency is the most
common cause of transient hypothyroidism
[48-50]. Europe and North America are
deficient in iodine stores and transient
congenital hypothyroidism due to iodine
deficiency is very commonly noted here.
Iodine makes up for 50-60% of the thyroid
hormones. The low in utero thyroidal stores,
immaturity of HPT axis and inability to
covert T4 to T3 put preterm babies at an
increased risk. India is now an iodine
sufficient country but proper data regarding
the burden of congenital hypothyroidism is
lacking [51-54]. Management is usually
done by administering levothyroxine in
dosage range of 10-15mcg/kg/day until
thyroid function parameters become normal

[55].

2) Iodine Excess: The exposure of
drugs such as amiodarone, iodine
antiseptics, contrasts media or supplements
in mothers during pregnancy or neonates
cause transient congenital hypothyroidism
[56-58]. Unlike adults, babies cannot escape
from the acute Wolff — Chaikoff effect in the
case of iodine load due to the inability of the
thyroid gland to regulate the iodine uptake,
increased absorption of iodine by the skin
and decreased renal clearance and thus
develop iodine induced hypothyroidism.
Preterm babies possess a higher risk in
developing the disease [59-61]. The new-
born, exposed to high iodine quantity, will
present low T4 and high TSH
concentrations, generally after 2 to 3 days of
age. Several studies have demonstrated that
excessive iodine transfer, either through
placenta or breast milk, can cause neonatal
hypothyroidism [62-66]. It can be managed
with avoidance of agents causing the iodine
exposure until the thyroid function levels
fall back within the normal range.
CONCLUSION

Undoubtedly, low levels of iodine are
common in pregnant women and this can
result in iodine deficiency disorders
hampering the neurocognitive abilities of
the child. The evidence for possible
functions of iodine in childhood, fetal neural
development and obstetric health need to be
acknowledged so that our knowledge and

understanding is increased.
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Supplementation, as recommended by
international organizations, with 250 pg
iodine daily during pregnancy and lactation
is justified. lIodine deficiency disorders are
preventable and thus early detection and
timely management will ensure lowering the
burden caused by these diseases. Feasible
approaches to ensure adequate
supplementation, compliance and screening
should be considered for implementation in
all countries including the developing
nations. However, several case reports have
also suggested that exceeding the safe upper
limit of daily supplementation dose, also
pose a risk to the fetus and thus creation of
personalized dosage regimen is emphasized.
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