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Abstract:
Introduction: Deficiency of thyroid hormones at any time from the first weeks of life to two
years after birth can impair the growth and activity of brain cells and affect brain function and
intelligence. Numerous pieces of evidence show the benefits of breastfeeding in the
prevention of many medical conditions for the child. While congenital hypothyroidism is
linked to prenatal circumstances, mostly related to maternal factors, later hypothyroid
diseases in infants might be associated with the nutritional status of the newborn. In this
study, we reviewed different aspects of breastfeeding or formula feeding concerning
hypothyroidism in early childhood. 
Methods: This was a narrative review study.
Results: our review abstracted the link between breastfeeding with hypothyroidism in three
main topics of (i) iodine concentrations of the maternal milk and hypothyroidism in the infant;
(ii) comparison of breastfeeding and bottle feeding for incidence of hypothyroidism or thyroid
autoimmunity; and (iii) role of breastfeeding in treatment of the congenital hypothyroidism. 
Conclusion: our study discussed the gain-a victory benefits of breastfeeding over the
formulas and disadvantages of the soy-based formulas. In case of indications of formula
nutrition in infants, iodine intake and supplementation should be considered. 
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Introduction
Breast milk is ideal nutrition for the infant and
contains a combination of vitamins, proteins,
and fats and actually contains all the compounds
needed for normal growth and development (1).
It is best to start breastfeeding immediately after
birth. This can guarantee successful
breastfeeding in the future. In the last weeks
before birth and a few days after birth, the
breasts produce the first ideal milk called
colostrum. This milk contains many antibodies,
sugars, proteins, and minerals (1). One of the
benefits of this milk is that it helps to improve
the infant’s digestive system and prepares it for
digesting breast milk (2). The decision to
breastfeed is a personal matter and the opinions
of others can be involved and reputable centers
recommend breastfeeding (4). But every mother
and neonate is a unique human being, so it is up
to the individual to decide based on the
condition. Breastfeeding reassures parents that
the baby is growing and developing properly. It
also affects the baby in terms of mental
development and increasing IQ (3). Numerous
studies from around the world have shown that
diarrhea, lower respiratory tract (lung)
problems, and ear infections are less common
and less severe in breastfed babies (5).
Researchers have found that immune factors in
colostrum or colostrum (the first milk produced
in the mother's body) protect the baby against
pathogens by creating a protective layer on the
lining of the intestines, nose, and throat (6). The
main immune factor here is secretory igA
(immunoglobulin A). This substance is present
in large amounts in colostrum (colostrum), but
it is also present in milk in smaller amounts in
the following days. Due to the importance of
colostrum in the health of the baby's mammary
system, breastfeeding should be started
immediately after the baby is born (7). Breast
milk also protects the baby against
inflammatory bowel disease at an older age.
Several studies have shown that there is a link
between not consuming breast milk in infancy

and developing inflammatory bowel diseases
such as Crohn's disease and ulcerative colitis in
adulthood (8). Another benefit of breastfeeding
is that it protects against diseases such as
eczema and asthma. Findings from several
studies show that breastfeeding for 6 months or
more reduces the risk of respiratory or food
allergies (9,10); while shreds of evidence about
the relationship between hypothyroidism and
breastfeeding are less discussed. 
Despite the importance of timely and ongoing
treatment of hypothyroidism, which necessitates
continuous follow-up of these patients, there are
reports even from developed countries that
confirm the lack of treatment and care for
infants and children with congenital
hypothyroidism (11). It might contribute to a
decrease in IQ and varying degrees of mental
retardation, especially during adolescence and
youth. In order to prevent any disorders and
shortcomings in the proper treatment of these
patients, it is necessary to educate parents on
how to care for and follow the treatment of their
children (12). Any change in maternal thyroid
activity in early pregnancy and fetal thyroid
activity in the second and third trimesters of
intrauterine life and the first two years of life
may be associated with adverse effects on
pediatric brain development (13,14). Even
babies who have a temporary increase in TSH
at birth, which normally decreases in the weeks
after birth, may have lower IQs than control
babies (15). 
Literature review:
Primary reports in the late 80s show pieces of
evidence that breastfeeding is associated with
considerably higher T4 and T3 levels than
formula-fed babies (16). Latest studies also
confirm that in comparison to human milk,
infant formulae lack thyroid hormones (17).
In comparison to mothers' milk from those
without hypothyroidism, the nutritional content
of mothers' milk from those with
hypothyroidism might be different (18). breast
milk is indeed an infant's primary supply of
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iodine, and the amount of iodine in breast milk
is highly influenced by the mothers' iodine
consumption during lactation time (19). Breast
milk iodine concentration (BMIC) in mothers
and urine iodine concentration (UIC) in
newborns and toddlers are the best ways to
determine iodine status (20). The BMIC and
iodine content of formula preparations used to
feed babies determines the infant’s iodine intake
(21). Studies propose that a BMIC ranging from
100–150 µg/dl would be optimal for infancy
neurodevelopmental growth (22). Higher levels
of Iodine exposure might cause hypothyroidism
(23). A preterm newborn whose first screening
thyroid function test findings were normal
developed hypothyroidism after getting exposed
to high levels of maternal iodine in breastmilk
(24). In a 2021 study in Japan, for most
newborns, iodine treatment for mothers who
were previously diagnosed with Grave’s disease
had no effect on thyroid function. About 10%
of newborns developed moderate subclinical
hypothyroidism, however plasma TSH levels
normalized after ceasing iodine treatment (25).
Lewis et al. evaluated animal model of Baboons
monkey for the difference between
breastfeeding and formula in thyroid hormones
concentrations in infants in the 90s. They found
that formula-fed infants had greater plasma T3
levels than breast-fed infants (26). A study in
premature infants showed that feeding with the
milk of the mother of the premature newborn
was linked to substantially greater thyroid
hormone levels than those fed with formula, at
around 4 weeks of age (27). Later, Conrad et al.
bring the finding that babies fed soy formula
exhibited longer spikes in TSH levels compared
to non-soy formula (28). This negative
consequence of soy-based formula was
attributed to the similarity of its isoflavones
with endogenous estrogens that might disrupt
hormonal regulation of the newborn (29).
Retrospective study of children with
autoimmune thyroid disease showed that soy-
based formula feeding was 31% in those

children compared to the 12-13% in healthy
controls (30). 
Congenital hypothyroidism and breastfeeding: 
Congenital hypothyroidism is a relatively
common disease. The disorder may be detected
shortly after birth by neonatal screening tests or
other diagnostic tests. In order to prevent the
spread of complications such as mental
retardation, learning disabilities and growth
retardation, treatment should be started in the
first week after the baby is born (11,12). The
disease can be treated with oral thyroid hormone
medications, including congenital heart disease,
neonatal, premature infant death syndrome (13),
and an increased risk of congenital
malformations (11-13). Most babies with
hypothyroidism have a normal appearance at
birth and have no specific clinical symptoms, so
if the diagnosis is based solely on clinical signs,
the baby will suffer irreversible complications
such as deafness and mental retardation. This
disease can be prevented only when the disease
is diagnosed in infancy (11-13). As a result,
screening measures are necessary for early and
timely diagnosis of the disease. Congenital
hypothyroidism is the most common endocrine
disorder of infants and the most common
Preventable causes of mental retardation in
infants are: Deficiency of thyroid hormone in
the fetus leads to disorders in important organs
such as the central nervous system and skeletal
system. Although most of these infants appear
normal at birth, but New scientific information
has shown that the delay in treatment, leads to
severe developmental disorders and irreversible
mental retardation. Loss of IQ due to this
disease can be prevented only when the disease
is diagnosed very early and ideally in the first
days of life (11-13). Congenital hypothyroidism
in infants and rapid initiation of pre-
levothyroxine treatment significantly increase
the mental development and linear growth of
these children and is considered one of the
preventive medicine programs in which the
profit-to-cost ratio is positive (34). Genetic
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factors in the transient type and environmental
factors in the permanent type are more
prevalent. The identification of these factors is
very helpful in controlling the disease and its
complications. In some countries of the world,
screening tests for newborns are mandatory at
birth (31).
Congenital hypothyroidism can be divided into
permanent and transient groups. Congenital
hypothyroidism refers to the time when TSH is
greater than 5 L / mu of the foot sample in a 3-
to 7-day-old infant and is confirmed by
intravenous TSH was 5.6 g / dl. Less T4 and 10
mu / L and transient hypothyroidism,
normalization of TSH (less than 5 L / mu)
intravenously in neonatal congenital
hypothyroidism before the age of three (32).
Congenital hypothyroidism screening began for
the first time in 1972 in North America and
gradually spread to other countries. Today, in
most developed countries of the world, this test
is performed routinely. Reduce the socio-
economic burden of the disease (33) The results
of psychometric psychiatric tests showed that
the IQ of children with congenital
hypothyroidism treated at the time was similar
to the normal population.
Comparison of hypothyroid newborns who
were breastfed or formula-fed revealed that the
negative consequences of congenital
hypothyroidism are not lessened by
breastfeeding (34). 
Conclusion:
Our review summarized the relationship
between breastfeeding and hypothyroidism in
three main areas: (I) maternal milk iodine
concentrations and infant hypothyroidism; (ii)
comparison of breastfeeding and bottle feeding
for hypothyroidism or thyroid autoimmunity;
and (iii) role of breastfeeding in the treatment
of congenital hypothyroidism. Our research
looked at the advantages of nursing over
formulas as well as the drawbacks of soy-based
formulas. When newborns show signs of

formula feeding, iodine consumption and
supplements should be evaluated.
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