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Embryogenesis

 The thyroid gland is the first endocrine organ to develop in the fetus.

 By 12 weeks of gestation, the thyroid gland is capable of synthesis and 
secretion of thyroxine (T4) and tri-iodothyronine (T3), but the activity of 
the hypothalamic-pituitary-thyroid axis remains low till 18 to 20 weeks of 
gestation.

 The placenta regulates the passage of maternal thyroid hormones to the 
fetus. This transfer of T4 is essential, especially in the first trimester, when 
the fetal thyroid axis has yet to mature.
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 Thus a hypothyroid fetus in a euthyroid mother has some neuroprotection 
and near normal cognitive outcomes.

 But a hypothyroid fetus in a hypothyroid mother has the most substantial 
deficits.
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Congenital Hypothyroidism

 Congenital hypothyroidism is a common cause of preventable mental 
retardation.

 Its worldwide incidence is 1:3000-4000 live births, while the incidence is 
higher in India, 1:1000 live births. (as per ISPAE 2018)

 The prevalence differs with sex, ethnicity and birthweight.

 There is increased risk in infants who are low birth weight infants, those 
with congenital heart disease, other congenital malformations, and Down’s 
syndrome.
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Causes 
➢ Transient hypothyroidism

• Maternal antithyroid medication 

• TSH receptor blocking antibodies

• Hypothyroxinemia of prematurity

• Iodine deficiency

• Iodine excess

• TBG excess

• Liver haemangioma
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Causes 

➢ Permanent hypothyroidism

• Thyroid dysgenesis (aplasia, hypoplasia or ectopia)- Most common (85%)

• Dyshormonogenesis (10-15%)

• TSH resistance (less common)

• Central hypothyroidism

➢ Hypothyroxinemia with delayed TSH elevation (atypical CH)
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Clinical manifestations
 Hypothyroidism should be considered in any infant with prolonged 

jaundice, transient hypothermia, enlarged posterior fontanel, failure to 
feed properly or respiratory distress during feeding.

 The classic signs evolve during the first few weeks after birth.

 There is delay in bone maturation with rapid reduction in growth rate after 
birth, with progressively worsening myxedema.

 Additional signs include muscular hypotonia, hyporeflexia, anaemia, 
constipation, umbilical hernia, hoarseness of voice.

 Generally these babies are quiet and well-behaved.
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 However, it is notable that over 95% newborns with CH are asymptomatic 
at birth.

 10% present with diagnostic features in 1st month;

 35% in first 3 months;

 70% by 1st year

 This emphasizes on the need of universal newborn screening for early 
diagnosis and treatment.
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 The typical facies are characterised 
by a depressed nasal bridge, narrow 
forehead, puffy eyelids, protruding 
tongue 
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Screening 

 Either cord blood or postnatal sample at 48-72 hours is collected for 
screening.

 Approaches to screen:

1. Primary TSH, backup T4- it is the most effective method to diagnose  
primary CH, but likely to miss central hypothyroidism, TBG deficiency and 
hypothyroxinemia with delayed elevation of TSH.

2. Primary T4, backup TSH- likely to miss milder/subclinical cases in which 
T4 is initially normal.

3. Concomitant T4 and TSH- ideal approach, but incurs higher costs.
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 A second screening may be required in: preterm neonates, LBW and VLBW 
neonates, ill neonates admitted in NICU, specimen collection done in the 
first 24 hours of life, multiple births especially same sex twins.

 The repeat specimen is collected at 2 weeks of age or 2 weeks after the 
first screening test.
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Imaging 

 Imaging (ultrasound and scintigraphy) should be done once CH is 
biochemically confirmed.

 Both modalities complement each other and hence wherever feasible, 
both should be perfomed.

 However, treatment should not be delayed in waiting for nuclear scan.

 If nuclear scan is unavailable, an ultrasound can be performed, which will 
differentiate thyroid aplasia and hypoplasia from other causes of CH.

 But, an ultrasound may miss ectopic thyroid gland.
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 If scintigraphy could not be performed within 7 days of starting thyroxine 
therapy, it should be deferred until child is 3 years old, when thyroid 
replacement can be discontinued for a period of 6 weeks, and scan 
performed thereafter.
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Other Investigations

 Radiograph of knee for skeletal 
maturation may be helpful in 
assessing the severity and 
duration of intrauterine 
hypothyroidism.
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 Investigations may be needed to rule out other congenital malformations, 
especially congenital heart diseases, and renal disorders.

 Universal hearing screening and regular hearing assessment should also be 
done.
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Treatment 

*from ISPAE, 2018
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Treatment 

 Treatment with L-thyroxine should be started as soon as possible, no later 
than first 2 weeks of life.

 The initial dose is 10-15µg/kg/day.

 The tablets should be crushed and fed directly or mixed in small amount of 
water or breast milk.

 Ferrous sulphate, calcium supplements, soya and fibre interfere with its 
absorption and should be administered at least 2 hours apart. 
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 The goal of treatment is to normalize T4 level at the earliest.

 T4 should be kept in upper half of normal range (10-16µg/dl) or free T4 
1.4-2.3 ng/dl, with the TSH suppressed in normal range.



www.nnfgujarat.com                              email :  nnfgujaratsecretary@gmail.com

Monitoring and follow-up

 T4 and TSH levels are monitored as per the following schedule -

 0-6 months: 

• FT4 testing is done at first follow-up at 2 weeks after the initiation of 
treatment, at which time we expect normalization of T4. 

• 4 weeks after that, T4 and TSH are tested, at which time normalization of 
TSH is expected.

• After that, TSH and T4 testing is done every 2 monthly till 6 months of age.
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• 6 months to 3 years: every 3 months

• Beyond 3 years: every 3-6 months, till growth and pubertal development is 
completed.

 Any dose change needs to be followed up by a biochemical evaluation after 
4 to 6 weeks.

 Regular growth and development monitoring should be done by plotting 
on appropriate growth charts.
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 After 3 years of treatment, a repeat TFT should be done after stopping 
medication for 6 weeks in babies who were started treatment without 
complete evaluation, in preterm sick neonates, with USG showing normal 
thyroid gland or mild dyshormonogenesis. 
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Outcome 
 Neurodevelopmental outcome can be excellent in infants who had prompt 

diagnosis and treatment, especially when treatment is started by 2 weeks 
of life.

 Subtle defects in visuospatial processing, selective memory, sensorimotor 
functions may be noted in infants having severe CH.

 In those whose diagnosis was delayed, severe cognitive and behavioral 
defects are noted, depending on the severity of CH.
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 More than 80% of infants given replacement therapy before 3 months of 
age have an IQ of >85 but may show signs of minimal brain damage, 
including impairment of arithmetic ability, speech, or fine motor 
coordination in later life. When treatment is started between 3-6 months, 
the mean IQ is 71 and when delayed to beyond 6 months, the mean IQ 
drops to 54.

(*Congenital Hypothyroidism Consensus Conference Group. European Society for Paediatric 
Endocrinology consensus guidelines on screening, diagnosis, and management of congenital 
hypothyroidism-2014)
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THANK YOU


