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A case of autoimmune hypothyroidism causing growth and
neurodevelopment delay in early childhood
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Apreviously healthy 4 and a half year old boy presented to primary health care consultation. Due to red flags in the neurodevelopment
: evaluation, autism spectrum disorder is suspected and the child was oriented to child psychiatry. Seven months later, he is evaluated
Autoimmune, once again and, in addition to worsening neurodevelopmental delay and poor school performance, growth retardation is noted, as
Hashimoto Disease. well as exponential weight gain. Prader Willi syndrome is suspected and the patient was referred to the pediatricians consultation.
An analytical study was performed showing an exponentially elevated TSH (>750 mUI/L) associated with a decreased free T4 (0.24
ng/dL). A radiograph of the hand and fist revealed mineral bone age around two years and eight months. The autoimmune study
revealed positive antithyroid peroxidase antibodies and antithyroglobulin antibodies and the diagnosis of autoimmune hypothyroidism
was established. Levothyroxine was initiated with clinical improvement and return to linear growth. However, cognitive impairment
was still present. Autoimmune thyroiditis is the most common cause of acquired hypothyroidism in pediatric age, although it is rare
under the age of three. This condition, if not treated in a timely manner, can cause adult height loss and delayed neurodevelopment.
The presented case illustrates the importance of including thyroid function in the study of children with growth retardation and
unexplained weight gain. Changes in behavior and school performance should also alert to this diagnosis.
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INTRODUCTION

Autoimmune hypothyroidism is the most common
cause of acquired hypothyroidism in pediatric age, with
an estimated prevalence of 1 to 2% with a 4:1 female
predominancel. In developed countries, is the most common
cause of goiter and acquired hypothyroidism in children
and adolescents in iodine-sufficient areas of the world. In
approximately 50% of cases, there is a positive family history of
autoimmune thyroid disease®3. The incidence of this disorder
increases with age. However, it is rare before the age of three?.
The diagnosis of autoimmune hypothyroidism is based on
clinical history, physical examination, radiologic data, and
evaluation of thyroid function*>.

CASE REPORT

A previously healthy 4-and-a-half-year-old boy,
son of a mother with type 1 diabetes and autoimmune
hypothyroidism, presented to primary care consultation
with complaints of otalgia. When evaluated, poor eye
contact and absence of speech were noted. When was

asked about the child’s usual behavior, the mother
reported a normal neurodevelopment until the age
of three, when the child began to show progressive
behavioral changes, adding that his kindergarten
teacher had expressed concerns about the child’s
behavior eight months ago. The mother described that
an extremely shy and calm child, who interacted poorly
with other children and family members, and had very
few communication skills, spending most of his time
in the sofa. She also mentioned difficulty climbing
stairs and running, loss of appetite, and snoring. Given
the child’s behavior and neurodevelopment red flags,
autism spectrum disorder was suspected, and the boy
was referred to child psychiatry specialist.

Seven months later, the boy presented again to his
primary care physician for routine consultation. Besides
the worsening of previous complaints, the child’s growth
charts revealed a weight gain of approximately 15 kg in
the last year with percentile crossover and a velocity of
growth of 2.5 cm/year, also with percentile crossover

(Fig. 1).

Figure 1. A and B: Child stature-for-age curve. Linear growth curve reveals a crossing of percentiles from upper 97t percentile to the
3t percentile prior to levothyroxine initiation; C and D. Weight curve shows excessive weight gain and subsequent weight loss after

levothyroxine.
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On physical examination (Fig. 2), the child was lethargic,
apathetic, and with easy fatigue. He had an endomorphic
biotype, with a winged neck, almond-shaped eyes, thin upper
lip, and small hands and feet. The hair was scarce and thin.
No other relevant findings were registered, including goiter.
Given the apparent neurodevelopment delay and compatible
physical changes, the suspicion of Prader Willi syndrome was
raised and the child was referred to pediatrics consultation.
Additional testing revealed an extremely elevated Thyroid-
Stimulating Hormone (TSH) (>750 mUI/L, N 0,56-5,41 mIU/L)
associated with a decreased free thyroxine (free T4) (0,24
ng/dL, N 1,08-1,93 ng/dL). There was also elevated total
cholesterol (TC) (300 mg/dL) and high low-density lipoprotein
cholesterol (LDL-C) (217 mg/dL).

Figure 2. A and B: Endomorphic biotype prior to the initiation of levothyroxine
therapy.

Celiac disease screening was negative, and Insulin
Growth Factor 1 was normal for his age (74 ng/mL). Further
analytical study was unremarkable. A radiograph of the hand
and fist revealed mineral bone age around two years and eight
months (chronological age of 5 years and 1 month).

The child was started on levothyroxine 1,4 ug/kg/day, with
gradual dose increasing until 3,1 ug/kg/dia. The auto-immune
study revealed positive antithyroid peroxidase antibodies (TPOAb)
(>4000 IU/mL) and antithyroglobulin antibodies (TgAb) (>600 U/
mL), establishing the diagnosis of autoimmune thyroiditis. Thyroid
ultrasound showed a thyroid gland with irregular contour and
parenchymal changes consistent with thyroiditis. Five months after
starting therapy, there was a significant clinical improvement, with
better performance in motor and social skills and reduced snoring.
In addition, the child lost 12 kg and resumed linear growth (9 cm/
year), with increased capillary density (Fig. 3). TSH and FT4 values
were corrected to normal values (TSH0,980 mU/L, FT4 1,08 ng/dL).

Figure 3. A and B: Appearance of the child after initiation of therapy, with
weight loss, thickening and increased capillary density.

The absence of developmental delay up to the age of
3 years, the significant clinical improvement after the start of
treatment, as well as the return to linear growth associated
with significant weight loss, allowed the hypothesis of Prader-
Willi syndrome to be ruled out.

Although there was a significant clinical and analytical
improvement, the boy continues follow up in child psychiatry
consultation for developmental delay, with special focus in
language skills (scores 68 - extremely low - in the Wechsler
Preschool and Primary Scale of Intelligence).

DISCUSSION

The authors describe the case of a preschool child with
a 2-year history of growth retardation, exponential weight gain,
and neurobehavioral changes caused by a hypothyroidism.

Goiter is the most frequent physical finding of
autoimmune hypothyroidism. Clinical manifestations are
variable and include neurodevelopmental and physical
anomalies. However, children are often asymptomatic®®.
Neurodevelopmental anomalies include lethargy, impaired
memory, inability to concentrate, poor school performance,
and slow speech. Symptoms include fatigability, somnolence,
cold intolerance, constipation, and decreased appetite.
Physical examination can reveal slight weight gain, delayed
puberty, pallor, puffy face, dry skin, coarse hair, hair loss,
brittle nails, bradycardia, decreased systolic blood pressure,
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increased diastolic blood pressure, delayed relaxation of deep
tendon reflexes, ataxia, non-pitting oedema, muscle weakness,
and pseudohypertrophy of muscles*®. Our patient’s clinical
presentation was somewhat similar to that what is described
in the literature (lethargy, easy fatigue, behavioral changes,
brittle hair). However, weight gain was more marked than
would be expected for the disorder®’, probably caused by the
myxedema and the prolonged time of symptomatology. The
absence of goiter, so frequent in this condition?, may have been
a factor in delaying the diagnosis. The absence of goiter may
happen in cases of severe and rapid autoimmune-mediated
destruction of the thyroid*.

On initial assessment in primary health care,
the hypothesis of a Prader-Willi Syndrome was raised.
The significant weight gain in pre-school age, impaired
growth and neurodevelopment delay corroborated this
hypothesis. Besides that, Prader-Willi Syndrome can also be
associated with hypothyroidism and other endocrinological
comorbidities. However, this syndrome usually is associated
with intrauterine-growth restriction, hypotonia in early age
and difficulty feeding with or without failure thriving in the
first year of life, which was not described in the personal
history of the presented child. In addition to that, in the
reported case a significant clinical improvement was noted
after initiating levothyroxine, which is highly against the
diagnosis of Prader-Willi syndrome, allowing this diagnosis
to be excluded?.

Thyroid hormones have a crucial role in the growth
and development of the skeleton. Therefore, some patients
may present with declining growth velocity, which often
results in short stature. The onset of hypothyroidism in
childhood is insidious. Often, the diagnosis is made because
of the detection of a goiter on a routine exam or because oge
growth delay that it may be present for several years before
other symptoms occur'®”®, This is more frequent in severe
and prolonged hypothyroidism (TSH typically >100 mUl/L)
and there is usually concomitant bone age (BA) delay and,
for the majority of patients, decreased final adult height.* In
the described case, the analytical findings associated to BA
evaluation are suggestive of prolonged disease evolution, with
onset prior to 3 years old. The late diagnosis may have severe
consequences for the development of the patient, not only in
growth, but also neurocognitive. Thyroid hormones also play
an essential role in neurological development, particularly
through the first 3 years of life. An onset after this age is less
expected to cause neurodevelopment delay**’. The early onset
present in our case can justify the child’s poor neurocognitive
performance.

Early diagnosis and treatment are crucial in pediatric
age, especially in early age, to preserve final height and ensure
normal cognitive and neurologic development®®.
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Analytical diagnosis of hypothyroidism is made by an
elevated TSH. The diagnosis of autoimmune thyroiditis relies
on the demonstration of circulating TPOAb (present in 85 to
90% of children) and TgAb (present in 30 to 50% of children),
however about 5% of the patients have no measurable thyroid
antibodies. In cases where no antibodies are identified,
thyroid ultrasound is essential to make the diagnosis®>!%!,
Levothyroxine is the standard treatment and necessary doses
tend to decrease with age®.

This case illustrates the importance of including
thyroid function in the initial evaluation of a child with
growth deceleration and weight gain. This diagnosis must be
considered even in the absence of other classic symptoms
of hypothyroidism?. In our patient, percentile crossing, and
weight gain were important clues to the diagnosis. In children,
in addition to classic signs and symptoms of hypothyroidism,
changes in academic performance and behavior are a
complementary sign of thyroid dysfunction, although rare at
diagnosis. As so, adequate treatment is expected to improve
social skills®.

Timely diagnosis and subsequent treatment are also
crucial to improving quality of life and intellectual development,
as the absence of treatment can cause permanent changes
in the central nervous system’. Therefore, clinicians, from
pediatricians to primary care providers, must be aware of the
signs and symptoms of hypothyroidism in children to achieve
an early diagnosis, especially in younger ages.
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