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IntRoductIon

Normal thyroid gland function is important in children. It helps 
in ensuring optimal growth and neurocognitive development 
in childhood.[1] Thyroid disorder is the second most common 
cause of pediatric endocrine diseases.[2] It is a spectrum of 
disorders characterized by hypo- or hyperfunctioning of the 
thyroid gland resulting in derangement of the circulating 
levels of tri-iodothyronine (T3), thyroxine (T4), and 
thyroid‑stimulating	 hormone	 (TSH).[1] Thyroid disorder 
may be due to a primary thyroid problem or indirectly to 
a central disorder of the hypothalamic–pituitary function. 
Hypothyroidism	is	particularly	deleterious	if	it	is	not	detected	
and treated in the early infancy period leading to permanent 
derangement in the intellectual ability of a child; with time, 
skeletal maturation and growth are also affected.[3]	Hence,	
the reason newborn screening for hypothyroidism is being 
advocated to ensure early diagnosis and treatment and avoid 
the complications associated with it.

We	present	the	review	of	thyroid	disorders	seen	in	the	Pediatric	
Endocrinology Units of two state teaching hospitals (Ekiti State 
University	Teaching	Hospital	 [EKSUTH]	 and	LAUTECH	
Teaching	Hospital,	[LTH]	Osun	State)	in	South‑West	Nigeria	
over a 10-year period.

The objective of this study was to describe and compare the 
pattern of childhood thyroid disorders as seen at the pediatric 
endocrinology	clinics	of	EKSUTH	and	LTH	over	a	10‑year	
period. All children aged <18 years with goiter and/or deranged 
thyroid function test were included in the study.

Background: Normal thyroid function is essential for optimal physical growth and neurocognitive development in children. Thyroid 
disorder is the second most common cause of paediatric endocrine diseases. Undetected hypothyroidism in children is a major 
preventable	cause	of	neurocognitive	disability.	Down	syndrome	patients	constitute	a	significant	proportion	of	congenital	hypothyroidism.	
Aims and Objectives: The	aim	of	this	study	was	to	describe	and	compare	the	pattern	of	pediatric	thyroid	disorders	seen	at	EKSUTH	and	LTH.	
Materials and Methods: The	index	study	is	a	descriptive	study	of	all	children	managed	for	Pediatric	thyroid	disorders	at	EKSUTH	and	LTH	
over a 10 year period from March 2010 to March 2020. Results: Twenty four children presented with thyroid disorder accounting for 12.7% 
of	the	total	189	endocrine	patients	managed	in	both	health	facilities.	The	mean	age	at	presentation	was	4.9	years	(age	range:	3	months	to	14	
years).	Majority,	13	(54.2%),	were	aged	less	than	5	years	at	presentation.	M:F	=1:1.	Hypothyroidism	was	the	most	common	thyroid	disorder,	
accounting	for	91.7%	of	all	thyroid	disorders,	seen	at	the	two	Teaching	Hospitals.	Congenital	hypothyroidism	(58.3%)	was	the	most	common	
type of hypothyroidism and Down syndrome accounted for 57.1% of all the children with congenital hypothyroidism. Majority, 87.5%, of the 
patients were managed successfully with Levothyroxine while one patient with suspected malignant thyroid mass had thyroidectomy and was 
also given Levothyroxine.  Conclusion: Congenital	hypothyroidism	is	the	most	common	pediatric	thyroid	disorder	at	EKSUTH	and	LTH.
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Methods

The index study was a retrospective study of all children 
managed	for	pediatric	thyroid	disorders	at	EKSUTH	and	LTH	
over	a	10‑year	period	from	March	2010	to	March	2020.	Bio	
data and essential clinical information about patients seen 
at the endocrinology clinics of both health facilities were 
entered into an Excel spreadsheet at presentation for effective 
follow-up of the patients. Relevant data were extracted, 
entered	into,	and	analyzed	using	the	IBM	SPSS	Statistics	for	
Windows,	version	22	(IBM	Corporation,	Armonk,	New	York,	
USA).	Patients’	ages	were	categorized	into	three	groups	(under	
5 years, 5–10 years, and above 10 years), and the frequency 
of thyroid disorders in each age group was determined and 
charted. Diagnosis of thyroid disorders was made from 
history, clinical examination (goiter and other related signs), 
and	laboratory	and	radiological	findings.	The	main	laboratory	
investigation at both health facilities, during the study period, 
was	serum	thyroid	function	test	(TSH	[reference	range:	0.5–3.7	
µIU/ml]),	free	T4	(fT4)	(reference	range:	0.8–2.0	ng/dl),	and	
free	T3	(reference	range:	1.4–4.2	pg/ml).	Hypothyroidism	is	
defined	as	high	TSH	with	low	fT4,	while	hyperthyroidism	is	
defined	as	low	TSH	with	high	freeT4.	Patients	who	presented	
with goiter were further assessed with ultrasound machines by 
radiologists. Thyroid disorders were categorized as congenital 
hypothyroidism, acquired hypothyroidism, hyperthyroidism, 
malignant thyroid mass, and transient hypothyroidism in infants 
of thyrotoxic mothers; their frequencies were determined and 
charted. Thyroid disorders were also compared for both 
EKSUTH	and	LTH	centers.	The	treatment	of	the	patients	was	
classified	as	levothyroxine	(for	hypothyroidism)	and	surgery	
with levothyroxine or antithyroid drugs (for hyperthyroidism). 
The	outcome	of	thyroid	disorders	was	classified	as	alive,	dead,	
and lost to follow-up.

Ethical consideration
Ethical approval for the study was obtained from the Ethics 
and	Research	Committee	of	the	EKSUTH,	Ado	Ekiti,	Nigeria.

Results

There were 189 patients with endocrine problems seen in 
the two centers during the study period; 40 of these patients 
were	seen	at	LTH,	while	149	patients	were	seen	at	EKSUTH.	
Twenty-four children presented with a thyroid disorder 
accounting for 12.7% of the total endocrine patients from both 
centers.	Of	the	40	endocrine	patients	seen	at	LTH,	7	(18.9%)	
of them had thyroid disorders, while 17 (11.4%) of the 149 
endocrine	patients	seen	at	EKSUTH	had	thyroid	disorders.

The	 total	 number	 of	 children	 seen	 at	 the	 Pediatric	Clinic	
of	 EKSUTH	 during	 the	 study	 period	was	 12,236,	 with	
149 (1.22%) of these having various types of endocrine 
disorders and 17 (0.14%) having thyroid disorders, whereas, 
9,520	new	patients	were	 seen	at	Pediatrics	Clinic	of	LTH	
during the study period and 7 (0.074%) of these had thyroid 
disorders out of the total 40 (0.42%) children with endocrine 
disorders.

The mean age at presentation was 4.9 years with an age range 
of 3 months–14 years. A majority, 13 (54.2%) patients, were 
aged <5 years at presentation, while 7 (29.2%) were within 
5–10 years age group, and the remaining 4 (16.7%) were older 
than 10 years. There were 12 males and 12 females giving a 
ratio	of	1:1.

Overall, hypothyroidism was the most common thyroid 
disorder, accounting for 91.7% of all thyroid disorders 
seen among children at the two teaching hospitals in 
South-West Nigeria. Congenital hypothyroidism (58.3%) 
was the most common type of hypothyroidism, followed by 
acquired hypothyroidism (20.8%), as displayed in Table 1. 
Down syndrome patients accounted for 57.1% of all the 
children with congenital hypothyroidism. One (7.1%) of 
them had thyroid aplasia, while another one (7.1%) had 
panhypopituitarism. Children with acquired hypothyroidism 
predominantly presented within 5–10 years of age [Figure 1]. 
A greater proportion of acquired hypothyroidism was seen 
at	 EKSUTH,	 while	 the	 greater	 proportion	 of	 transient	
hypothyroidism (infants of thyrotoxic mothers on antithyroid 
drugs)	was	seen	at	LTH	[Figure 2].

A majority, 21 (87.5%), of the patients were managed 
successfully with levothyroxine, while one (4.2%) with 
suspected malignant thyroid mass had thyroidectomy and was 
placed on levothyroxine. Most, 21 (87.5%), of the patients were 
alive and doing well on treatment, while 3 (12.5%) were lost to 
follow-up and none was reported dead during the study period.

Table 1: Frequency of thyroid disorders at Ekiti State 
University Teaching Hospital and LAUTECH Teaching 
Hospital

Description of thyroid disorder Frequency (%)
Congenital hypothyroidism 14 (58.3)
Acquired hypothyroidism 5 (20.8)
Transient hypothyroidism 
(infants of thyrotoxic mothers on antithyroid drugs)

3 (12.5)

Hyperthyroidism 1 (4.2)
Malignant thyroid mass 1 (4.2)
Total 24 (100.0)
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Figure 1: Pattern of thyroid disorders according to the age groups
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dIscussIon

The proportion of thyroid disorders among all endocrine 
disorders	 recorded	at	both	EKSUTH	and	LTH	in	 the	 index	
study was 12.7% which is similar to 12.1% reported by 
Onyiriuka	 and	Kouyate[4]	 in	Benin,	 South–South	Nigeria,	
and 13.4% reported by Oyenusi et al.[5] in Lagos, South-West 
Nigeria, but it was lower than 29.3% reported by Jaja and 
Yarhere[6]	at	Port	Harcourt,	South–South	Nigeria.	Moreover,	
the incidence of thyroid disorders among children seen at 
EKSUTH	was	0.14%	which	is	similar	to	0.12%	documented	
by Onyiruika et al.[8]	at	Benin	(South–South	Nigeria),	0.1%	by	
Jaja and Yarhere[6]	from	Port	Harcourt	(South–South	Nigeria),	
and Oyenusi et al.[5] from Lagos (South-West Nigeria). This 
incidence is however higher than 0.07% reported over 40 years 
ago by Laditan and Johnson[7] in Ibadan (South-West Nigeria). 
The higher incidence reported in recent studies from Nigeria 
compared to older studies could be explained by a greater 
number of pediatric endocrinologists maintaining the 
ever-increasing pediatric endocrinology clinics all over the 
nation	through	the	effort	of	Paediatric	Endocrinology	Training	
Center for West Africa in collaboration with the European 
Society	for	Pediatric	Endocrinology	and	International	Society	
for	Pediatric	and	Adolescent	Diabetes	which	has	been	training	
pediatric endocrinologists for the West Africa subregion over 
the past 10 years. This in no doubt has increased the awareness 
about pediatric endocrinology disorders, thereby enhancing 
early presentation, diagnosis, and management.

The mean age for the presentation of pediatric thyroid disorders 
in the index study was 4.9 years; which is slightly lower 
than 5.4 years reported by Laditan and Johnson[7] in Ibadan; 
6.1 years reported by Jaja and Yarhere[6]	in	Port	Harcourt	and	
11.2 years reported by Onyiriuka et al.[8]	in	Benin.	This	can	
also be explained by greater awareness and increased screening 
for hypothyroidism in infants presenting with clinical features 
reminiscent of hypothyroidism such as poor weight gain, 
prolonged	jaundice,	floppiness,	constipation,	and	poor	suck,	
making them to be diagnosed and treated earlier.

Congenital hypothyroidism is the predominant form (58.3%) of 
thyroid disorder seen in the index study and affected children 

often	 present	within	 the	first	 5	 years	 of	 life.	Many	 studies	
from Nigeria and other parts of the world also reported the 
predominance of hypothyroidism in children.[4-9]	However,	
it has been documented that thyroid disorder in children can 
present at any age, and some authors have reported presentation 
during adolescence.[8,10,11]

The age at presentation in the index study ranged from 3 months 
to 14 years. Implementation of newborn screening at the study 
centers may improve the early detection. The youngest age at 
presentation in the study by Oyenusi et al.[5] was 7 hours, while 
other studies have reported age at presentation ranging from 
5 days to 4 months.[6-8] These variations in the earliest age at 
presentation depends on the awareness of childhood thyroid 
disorders among health workers and the general population and 
availability of newborn screening program. It is very essential 
to reduce the earliest age at diagnosis of thyroid disorder in 
children to prevent the debilitating consequence of intellectual 
impairment, often accompanying late presentation. One of 
our patients presented at the age of 14 years with features 
of cretinism which cannot be reversed with levothyroxine 
therapy.	This	finding	calls	for	increased	sensitization	of	the	
health workers and the general populace about the presence 
of endocrine disorders in our environment and the need for 
a high index of suspicion to improve the age at diagnosis of 
these disorders.

The proportion of acquired hypothyroidism reported in the 
index	 study	 is	 higher	 at	EKSUTH	 than	 at	LTH;	 a	 possible	
explanation	for	this	could	be	because	EKSUTH	is	located	in	
Ekiti State, a mountainous area with greater propensity for 
reduced iodine needed for thyroid hormone biosynthesis in the 
soil and food. Most affected patients also had a positive history 
of indiscriminate consumption of cough syrups given by their 
parents	whenever	 they	 have	 a	 cough.	High	 iodine/iodide	
content of certain cough expectorants has been documented 
to interfere with thyroid function.[12] Excess iodine inhibits 
essential steps in thyroid hormone biosynthesis from oxidation 
and organization of iodide to the secretion of T4 and T3 into 
the circulation resulting in clinical hypothyroidism.[13] The 
use of cough syrup should be discouraged in children, and 
mothers should be encouraged to see pediatricians for proper 
management of the health challenges of their children.

All the patients with acquired hypothyroidism in the index 
study presented with goiter and showed excellent response 
to	hormone	replacement	therapy	with	levothyroxine.	Goiter	
reduced	significantly	in	size	and	none	of	them	needed	surgery.

The index study did not show any sex predilection for thyroid 
disorders in children, unlike previous studies where some 
documented higher occurrence in males[6] and others female 
preponderance.[5,8] The reason for these differences is unknown 
and may need further evaluation in a larger population study.

Down syndrome patients accounted for 57.1% of all the 
children with congenital hypothyroidism. This is comparable 
to 45% reported in Lagos, South-West Nigeria, by Oyenusi 
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Figure 2: Comparison of the pattern of thyroid disorders seen at Ekiti State 
University Teaching Hospital and LAUTECH Teaching Hospital
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et al.[5] It has been documented that persistent primary 
congenital hypothyroidism is 28 times more common in infants 
with Down syndrome than in the general population.[14] The 
frequency of hypothyroidism diagnosed in Down syndrome 
patients ranged from 7% to 23.5% in previous studies.[15-17] It 
is	recommended	by	the	American	Academy	of	Pediatrics[18] 
that children with Down syndrome should have annual thyroid 
function evaluation. In line with evidence-based practices, 
infants with Down syndrome are routinely screened for 
thyroid	dysfunction	at	EKSUTH	and	LTH;	this	may	explain	
the higher incidence of congenital hypothyroidism in this 
study compared to some earlier studies from Nigeria which 
did not report hypothyroidism among Down syndrome 
patients.[6-8] All Down syndrome patients in all health facilities 
should be offered the added advantage of routine screening 
and management for hypothyroidism and prompt referral to 
pediatric endocrinologists. Furthermore, there is a need for 
more advocacies to the government and policymakers on health 
issues to ensure routine newborn screening for congenital 
hypothyroidism in all developing countries to stem the tide 
of preventable brain damage caused by missed/undiagnosed 
congenital hypothyroidism.

One patient had hyperthyroidism in the index study 
accounting for 4.2% of all thyroid disorders seen during the 
study period; this was slightly higher than 2% reported from 
India by Desai[19] but lower than a range of 12.7%–66.7% 
documented in previous Nigerian studies.[5-8] The affected 
patient	is	a	female	which	agrees	with	findings	from	previous	
studies that hyperthyroidism more commonly affects female 
adolescents.[3,5-8,11] Moreover, the small proportion (4.2%) 
of females in the adolescent age group in the index study 
population may also partly explain the low representation of 
hyperthyroidism in this study since hyperthyroidism is more 
common among female adolescents.

The patient who had thyroidectomy presented with 
nodular thyroid mass suspected to be malignant which was 
successfully operated, and the patient is doing very well on 
levothyroxine (histology report was not yet available at the 
time of this report).

Infants of thyrotoxic mothers accounted for 12.5% of all 
thyroid disorders managed in the index study. This is similar 
to 12.7% reported by Oyenusi et al.[5] Transient neonatal 
hypothyroidism may develop in neonates delivered to 
mothers	on	antithyroid	drugs	or	when	TSH	receptor‑blocking	
antibodies from the mother cross the placenta to the fetus.[11] 
Transient neonatal hypothyroidism usually resolves within 
3–4 months. All affected babies in the index study recovered 
fully and became euthyroid after few months on L-thyroxine 
replacement therapy.

conclusIon

Congenital hypothyroidism is the most common pediatric 
thyroid disorder and a major cause of preventable mental 
retardation. Children with Down syndrome contribute 

significantly	to	the	proportion	of	children	with	hypothyroidism.	
Down syndrome patients should be routinely screened and 
treated for thyroid dysfunction. Routine neonatal screening 
for congenital hypothyroidism should be made mandatory in 
developing countries.

Limitation of the study
Being	a	retrospective	study,	it	is	possible	some	data	were	lost	
for analysis and reporting during the study period.

The small sample size of patients with thyroid disorder at both 
heath facilities may also limit the broader application of the 
findings	of	the	study.
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