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early universal screening for congenital hypothyroidism 
has dramatically decreased the incidence of consequent 
catastrophic mental retardation.  Skin punctures readily 

provide dried blood spot samples for simple screening tests.  Most 
newborn screening tests in the United States, Canada, Mexico, 
Europe, and Japan use TSH to screen for primary hypothyroidism, 
which occurs in 1:3000-1:4000 births.  Ideally, this screen should 
occur at 48-72 hours of life, as collections performed at less than 
24 hours of life may fail to capture the transient neonatal TSH 
surge that normally occurs to increase brown adipose tissue 
thermogenesis in a physiologic response to neonatal cooling (1).  
Conversely, screens performed at 24-48 hours of life may result in 
false positive screens, with a ratio of 2-3 falsely abnormal values 
for every true positive.  Such limitations in newborn screening have 
become more prevalent with increasing economic pressures for 
early neonatal discharge. 
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Typically screening programs will report a 
significantly abnormal TSH at a threshold of 20-
25 mU/L.  An anomalous newborn screen should 
trigger a repeat venous draw for a TSH and Free 
T4.  If the newborn screening TSH is over 40 
mU/L, treatment with Levothyroxine should be 
initiated without awaiting the results, as the 
likelihood of severe congenital hypothyroidism 
and an inadequately compensated thyroxine 
level is high (Figure 1) (2).   

 

 

If the TSH screen is < 40 mU/L, then treatment may be withheld pending the results of the 
confirmatory tests, initiating therapy if the repeat TSH is > 20 mU/L even in the context of a normal 
Free T4.  For more mild TSH elevations between 6-20 mU/L and a normal Free T4, treatment initiation 
is more open to question, though given the potential for neurocognitive impairment consequent of a 
suboptimal thyroid axis during the critical developmental window in the first 3 years of life, treatment 
would be reasonable even with these less severe results. 
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The diagnosis of congenital hypothyroidism should prompt a through physical exam for 
potential syndromic comorbidities that may implicate other congenital anomalies, especially cardiac 
defects such as great vessel malformations or a patent ductus arteriosus (3).  Conditions such as 
Williams syndrome and CHARGE syndrome elicit immediate concerns for cardiac repercussions, and 
Pendred syndrome eventually manifests with sensorineural hearing defects that require timely 
attention.  No specific initial additional screening tests are indicated other than a complete 
examination, but early identification will help direct a prompt appropriate intervention.  

Even normal newborn thyroid screens may not be reassuring, as potential false negatives in 
the suggestive clinical context of the child are important to recognize.  As described, normal term 
infants demonstrate an expected neonatal surge of TSH.  Increasing degrees of prematurity (4), 
especially in infants less than 37 weeks of gestational age or of low birth-weight, may blunt this 
normal TRH-TSH surge, given the correlate immaturity of the hypothalamic-pituitary-thyroid axis.  A 
screening specimen collection within 24 hours of life may thus miss the normal TSH surge that would 
be expected to exaggerate with a primary hypothyroid state.  Ill and preterm infants may receive 
medications, such as corticosteroids or dopamine, which directly suppress TSH.  Same-sex twins 
suggest the potential for crossing of fetal blood and consequent early masking of an endogenous 
hypothyroid state in one twin by the normal twin.  In all such cases, repeat thyroid function tests are 
reasonable after 2 weeks to minimize the risk of a false negative initial screen. 

In California, the newborn thyroid screen consists of a TSH, a sensitive screen for primary 
hypothyroidism, which has an incidence of 1:4000 births.  This initial TSH screen is used by most 
newborn programs in the United States, Canada, Mexico, Europe, and Japan.  However, this 
screening approach is limited in the diagnosis of hypothyroidism secondary to hypothalamic or 
pituitary pathology, a much more rare cause with an incidence of 1:50,000 births.  Clinical clues such 
as the presence of a cleft lip or palate, nystagmus suggestive of septo-optic dysplasia, or a traumatic 
birth especially with asphyxia all portend a risk of pituitary insufficiency and potential secondary 
central hypothyroidism.  In such clinical scenarios, more comprehensive testing inclusive of a Free T4 
and a TSH, using age-appropriate reference ranges, is diagnostic. 

Initiating Treatment 
Once the decision to initiate treatment is made, levothyroxine at a dose of 10-15 µg/kg/day should be 
initiated.  Brand levothyroxine has been demonstrated to be superior to generic levothyroxine in the 
treatment of congenital hypothyroidism (5).  Ideally levothyroxine should be provided as crushed 
tablets in a spoon, administered with a small amount of water or breast milk before feeding.  Liquid 
formulations of levothyroxine suspended locally by pharmacists may be prone to solubility concerns 
and risk unpredictable dosing, unless pharmaceutically produced in a licensed liquid form, and thus 
crushed tablets are preferred if tolerated. 
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Imaging 
Diagnosing the etiology of congenital hypothyroidism may be achieved by imaging.  

Scintigraphy with either technetium-99m 10-20 MBq or iodine-123 1-2 MBq can be useful to ascertain 
an ectopic thyroid gland, a eutopic but dysfunctional thyroid gland suggestive of dyshormogenesis, or 
potentially athyreosis, typified by the lack of uptake (Figure 2).   
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Scintigraphy should not delay the initiation of Levothyroxine, as it is imperative to optimize 
neurocognitive development with early and appropriately aggressive treatment.  If a complete lack of 
uptake is noted on scintigraphy, the differential diagnosis includes the aforementioned athyreosis, or 
alternatively a more transient primary hypothyroidism secondary to the transplacental passage of 
maternal TSH-receptor blocking antibodies.  The latter should be suspected as a potential pathology 
if there is an antecedent maternal history of autoimmune thyroid disease, especially Graves’ disease 
and more rarely Hashimoto’s thyroiditis (6).  Further investigations that may be helpful to differentiate 
the differential diagnoses include serum thyroglobulin and TSH-receptor antibody titers as well as a 
neck ultrasound (Figure 3). 
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Take Home Pointers! 
• Early and aggressive treatment eliminates mental retardation.  

• Be aware of the limitations of newborn screening. 

• Brand levothyroxine is superior to generic levothyroxine. 

• Congenital hypothyroidism may be a harbinger of other comorbid conditions. 

Congenital Hypothyroidism, (Continued) 

References 

1. De Zegher F, Vanhole C, Van den Berghe G, et al.  Properties of thyroid-stimulating hormone and 
cortisol secretion by the human newborn on the day of birth.  J Clin Endocrinol Metab 1994; 79:576-
581. 

2. Léger J, Olivieri A, Donaldson M, et al.  European society for paediatric endocrinology consensus 
guidelines on screening, diagnosis, and management of congenital hypothyroidism.  J Clin Endocrinol 
Metab 2014; 99:363-384. 

3. Oakley GA, Muir T, Ray M, Girdwood RW, Kennedy R, Donaldson MD.  Increased incidence of 
congenital malformations in children with transient thyroid-stimulating hormone elevation on neonatal 
screening.  J Pediatric 1998; 132:726-730. 

4. Mercado M, Yu VY, Francis I, Szymonowicz W, Gold H.  Thyroid function in very preterm infants.  Early 
Hum Dev 1988 Mar; 16(2-3):131-141. 

5. Carswell JM, Gordon JH, Popovsky E, Hale A, Brown RS.  Generic and brand-name levothyroxine are 
not bioequivalent for children with severe congenital hypothyroidism.  J Clin Endocrinol Metab 2013; 
98:610-617. 

6. McKenzie JM, Zakarija M.  Fetal and neonatal hyperthyroidism and hypothyroidism due to maternal 
TSH receptor antibodies.  Thyroid 1992; 2(2): 155-159. 

7. Fisher DA, Schoen EJ, LaFranchi S, et al.  The hypothalamic-pituitary-thyroid negative feedback control 
axis in children with treated congenital hypothyroidism.  J Clin Endocrinol Metab 2000; 85:2722-2727. 

8. Parazzini C, Baldoli C, Scotti G, Triulzi F.  Terminal zones of myelination: MR evaluation of children 
aged 20-40 months.  Am J Neuroradiol 2002; 23:1669-1673. 

9. Grosse SD, Van Vliet G.  Prevention of intellectual disability through screening for congenital 
hypothyroidism: how much and at what level? Arch Dis Chil 2011; 96: 374-379. 

 American Academy of Pediatrics, California Chapter 2 
P.O. Box 94127 Pasadena, CA 91109    Tel. (818) 422-9877 

www.aapca2.org 


