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ABSTRACT

Background: Down syndrome or trisomy 21 is one of the most common chromosomal disorders with moderate

intellectual disability. In addition to mental retardation, this syndrome is associated with different congenital

anomalies and characteristic dysmorphic features. Affected individuals are more susceptible to congenital heart

disease and digestive anomalies, pulmonary complications, immune and endocrine system disorders. While

several international studies have shown association of co-morbidities with trisomy 21, there is insufficient data

available in Bangladesh.The present study aimed to evaluate the associated co-morbidities in children with

Down syndrome.

Methods: A cross-sectional study was conducted among pediatric cases with Down syndrome who attended

the endocrine outpatient department (OPD) of BIRDEM General Hospital from June 2006 to December 2016.

The cases were diagnosed either by Karyotyping or by characteristic phenotypes.The clinical and laboratory

data of the patients were collected from outpatient history records for analysis.

Results: There were total 42 children with Down syndrome, with mean age 4.2 years at assessment and female

predominance (1.47:1). Thyroid dysfunction was the most common (69%) followed by congenital heart disease

(57%). Among the thyroid disorders, acquired hypothyroidism was found in 55% cases, congenital

hypothyroidism in 41% cases and only one had hyperthyroidism. Isolated patent ductus arteriosus (PDA) and

atrial septal defect (ASD) comprised the commonest single congenital heart disease found in 53% and combined

atrioventricular septal defect was the commonest among complex congenital cardiac defect observed in our

study. Both thyroid dysfunction and congenital heart disease were found more in female children with Down

syndrome than their male counterpart and it was found statistically significant. Fifty percent of our Down

syndrome cases were referred from other healthcare centers to address developmental delay.

Conclusion: Hypothyroidism and congenital heart disease are frequently associated in Down syndrome

children in Bangladesh. This calls for developing awareness among health professionals to diagnose co-

morbidities at an early stage and to form recommendations for long term follow up.
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INTRODUCTION

Down syndrome or trisomy 21 is the most frequent live
born chromosomal aneuploidy in humans and is the
most common genetic cause of mild to moderate
intellectual disability.1-3 The frequency is about 1 in 800
live births each year.4  Aside from mental retardation,
individuals with Down syndrome usually have physical
growth delays and encounter numerous additional
health complications including congenital heart disease
and gastrointestinal defects, hypothyroidism,
respiratory infections and celiac disease.5-9

The most common endocrine abnormality in patients
with Down syndrome is thyroid dysfunction occurring
in 20-50% cases of various categories like subclinical
hypothyroidism (SCH), congenital hypothyroidism (CH)



and thyroid autoimmunity such as Hashimoto’s disease
(HD) or Grave’s disease (GD).7,10,11 Hypothyroidism in
patients with Down syndrome can be either congenital
or acquired at any age after birth.12,13 Type 1 diabetes
mellitus is also more common in individual with Down
syndrome.7 Down syndrome is also frequently
associated with congenital heart disease that is observed
in up to 50% of the patients,  which are highly relevant
to their morbidity and infant mortality.14 Trisomy 21
cases are also associated with gastrointestinal
anomalies, weak neuromuscular tone, characteristic
dysmorphic facial and physical features of the head,
neck and airways, audio-vestibular and visual impairment
and a higher incidence of other medical disorders.4,15 In
addition, there is a significant risk of hearing loss,
obstructive sleep apnea and otitis media in Down
syndrome cases.10 Children with Down syndrome also
have lower birth weights and their growth rate is slower
than cases without Down syndrome.15  Regular
systematic screening for health problems in trisomy 21
is recommended throughout their life.16 The purpose of
this study was to evaluate the associated comorbidities
with Down syndrome.

METHODS

A cross-sectional study was conducted among all
children with Down syndrome who attended endocrine
outpatient department of BIRDEM General Hospital,
from June 2006 to December 2016. They were diagnosed
as having Down syndrome either by Karyotyping or by
characteristic phenotypes. All the clinical information
and laboratory data from outpatient history sheet were
collected for analysis and evaluation for accompanying
morbidities.Also the initial reason for referral,
anthropometric data of patients and maternal age during
conception were noted.

Statistical analysis

Data were analyzed using SPSS 22.0 and OpenEpi,
version 3.01. Descriptive analysis was done by
computing proportion of categorical variables and mean
with standard deviation (SD) for continuous variables.
Associations between variables were analyzed by
computing c2with p value. with 95% confidence interval
(CI).

RESULTS

Total patients were 42 with female predominance (25)
and female to male ratio was 1.47: 1; there were 33 referral
cases. Twenty three (55%) cases were diagnosed with

characteristic phenotype and 19 (45%) by Karyotyping,
of which 20 were trisomy 21 and one had translocation.

The mean age was 4.2 (range 15 days to 16 years) years
and median age was 2.4 years. Twenty (48%) children
belonged to 1 to 7 years age group, 14 (33%) were under
1 year age group and eight (19%) were between 7and 16
years of age (Figure 1).

Figure 1 Number of children with Down syndrome by
age and gender
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Developmental delay, either motor or speech or both
was the leading (50%) cause for referral, followed by
characteristic facial features consistent with Down
syndrome (23%). It was observed that weight for age
(at presentation) of 30% of female children with Down
syndrome fell under 5th percentile, with 16% (7) being
less than 3 SD, while 13% (5) male with Down syndrome
were below 3 SD as per growth charts for children with
Down syndrome.16 Three females were obese and 1 male
was overweight as per Centers for Disease Control and
Prevention  body mass index (BMI) growth charts. These
obese children also had dyslipidemia. Maternal age
during conception ranged from 20 to 40 years with mean
age 31.2 years.

Thyroid dysfunction (29, 69%) was the commonest
endocrine problem and congenital heart disease was
the second most common associated morbidity (15/26,
57%) (echocardiogram was done in 26). Other medical
conditions were type 1 diabetes mellitus (2), 4 children
had micropenis, of which one child received
testosterone and 2 had adrenal insufficiency (one was
iatrogenic). Two cases with trisomy 21 had chronic
suppurative otitis media with effusion and hearing
impairment and one each case of psoriasis, alopecia
areata, chronic kidney disease (CKD) and benign
sacrococcygeal teratoma (operated at 3 months age).
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Most patients had more than 1 system involvement.
Out of 42 children, 28 (57%) were referred to child
developmental center (CDC) and among them 11 (26%)
cases to physiotherapist.

Acquired hypothyroidism was more common (16/29,

55%) (10 had subclinical hypothyroidism and two had
autoimmune hypothyroidism) and twelve (12/29, 41%)
cases were diagnosed as congenital hypothyroidism
(Figure 2). Six cases with congenital hypothyroidism

were diagnosed and got treatment with levothyroxine
before 2 months age, five cases between 2 months to 8
months and one at the age of 3 years. This 3 years old
untreated congenital hypothyroid case presented with

precocious puberty with per vaginal bleeding (Van-Wyk-
Grumbach syndrome) and had very high TSH (>100 µIU/
ml, normal: 0.47-5) and low FT4 (5.15 pmol/L, normal :
9.14 - 23.4). One of the Down cases had transient neonatal

hypothyroidism. In our study, only one female patient
had hyperthyroidism (Grave’s disease), presented with
enlarged thyroid gland, increased appetite, hot feeling
and loose motion. She had very low TSH: <0.02 µIU/ml

(normal: 0.7-5.7), high FT4:5.44 ng/dl (normal: 0.77-2.08)
and markedly raised thyroid antibodies (anti TG 219.32
IU/ml, normal - up to 20 and anti TPO >1000 IU/ml, normal
up to 35).
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Figure 2 Distribution of thyroid status in Down
syndrome cases

Table I Thyroid disorders in Down syndrome
children by gender

Sex

Thyroid status Male  Female Total

Hypothyroidism

Congenital and acquired 8  20 28*

Euthyroidism 8 4 12

Grave’s disease 0 1 1

Transient Neonatal 0 1 1

hypothyroidism

Total 16 26 42

*c2 = 4.39   p= 0.036  Odds Ratio =4.2   95% CI = 1.054 – 16.74

Among the congenital heart disease, patent ductus

arteriosus (PDA) and secundum type atrial septal defect

(ASD) were common, each comprising 4 (27%) in number

followed by 2 cases each with common AV canal defect,

large VSD with severe pulmonary hypertension and ASD

with VSD and tricuspid regurgitation. One case of

congenital mitral regurgitationwas found in

echocardiogram finding (Table II).

Table II Types of congenital heart disease found
in Down syndrome cases

Congenital Heart Disease (n = 15) Number %

ASD Secundum 4 27%

Patent Ductus Arteriosus 4 27%

Common AV canal defect 2 13%

Large VSD with Severe Pulmonary 2 13%

Hypertension

ASD, VSD and Tricuspid Regurgitation 2 13%

Congenital Mitral Regurgitation 1 7%

Total 15 100%

Female Down syndrome children had 6.67 times more
chance of getting congenital heart disease than their
male counterpart (95% CI 1.24 – 35.7). The relation is
statistically significant (c2 =3.7, P =0.029) (Table III).

Occurrence of hypothyroidism in Down syndrome was
associated with female sex [Odds of getting hypo-
thyroidism is 4.2 times than male (95% CI 1.054 -16.74)].
The relationship was statistically significant (c2 =4.39,
p value=0.036) (Table I).
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Table III Congenital heart disease found in Down
syndrome children

             Sex

Echo findings Male  Female Total

Congenital heart disease present 5 10  15*

Normal Echo 8 3 11

Total 13 13 26

*c2 (Fisher exact) = corrected 3.7, p = 0.029    Odds Ratio
6.67 (95% CI = 1.24 – 35.7)

DISCUSSION

In this study of children with Down syndrome, we found
that, thyroid disorder was the most common and
congenital heart disease was the second common
associated morbidity. G Annerén et al. reported thyroid
dysfunction in 30 out of 85 children (hypothyroidism in
28 and Grave’s disease in two) in their observational
study among all children, adolescents and young adults
under 25 years with Down’s syndrome in the county of
Uppsala, Sweden.17 In a large retrospective study of
patients with Down’s syndrome, Pierce et al. found 24%
prevalence of thyroid dysfunction, among which
subclinical hypothyroidism was most common
diagnosis.18 Biswas R et al. also mentioned that 15%
had hypothyroidism and subclinical hypothyroidism
was the leading thyroid disorder seen in his study of
hospitalized Down children in a tertiary care hospital in
Bangladesh.19 In our study, we have also observed
majority (63%) of the hypothyroid Down children had
subclinical hypothyroidism.

Guaraldi F. et al. and Aversa T. et al. mentioned in their
studies that, among autoimmune thyroid dysfunction,
autoimmune hypothyroidism or Hashimoto’s thyroiditis
were more common than hyperthyroidism or Graves’
disease.20, 21 Graber, E. et al. reported in their  study
that, in 13-34% patients, thyroid auto antibodies were
detected and autoimmune hypothyroidism was usually
diagnosed at an earlier age but usually after the age of 8
years.22 We have seen 2 cases of autoimmune
hypothyroidism and one with Graves’ disease in our
current study with trisomy 21. Two of them were above
14 years age and one was 7 years old.

Among 85 patients with Down’s syndrome, it was
observed that hypothyroidism, compared to
hyperthyroidism, is very common where only 2

developed hyperthyroidism.17 In our Down syndrome
cases, we found only one case of Graves’ disease among
29 cases with thyroid disorders. One case of untreated
congenital hypothyroidism presented with precocious
puberty with per vaginal bleeding, the phenomenon with
van-Wyk-Grumbach syndrome. Moreover, patients with
Down’s syndrome also have a higher prevalence of
congenital hypothyroidism with some cases identified
on thyroid tests performed within the first 6 months of
life that were unidentified on newborn screening.17 In
Bangladesh, newborn screen is done in a limited health
care centers. So, there is even more possibility to miss
the cases of congenital hypothyroidism in these
children. In our congenital hypothyroid cases with
Down syndrome, 50% were diagnosed before 2 months
age and remaining afterwards as late as 3 years age, but
none by newborn screening.

A study by the Dutch Paediatric Surveillance Unit
(DPSU) of children with Down syndrome revealed that,
43% of 482 children had CHD. Among those CHD cases,
54% had atrioventricular septal defect followed by
ventricular septal defect (VSD) in 33.3% and patent
ductus arteriosus (PDA) in 5.8%.23 In our current study,
we have found congenital heart disease in 15 cases out
of 26, which contributed 57% in whom echocardiogram
was done. We have seen, atrio-ventricular septal defect
is one of leading CHD as well as atrial septal defect
(ASD) and PDA followed by VSD. In trisomy 21 with
congenital heart disease, about 80% have an
atrioventricular septal defect or VSD.7 In 40% cases, we
have observed those CHD in our cases with Down
syndrome. In another prospective study conducted by
Elmagrpy, Z., et al. among 1193 children with Down
syndrome at Tripoli, reported 45% (537) had CHD. It
was also found that, majority (65%) of those children
had a single cardiac lesion, whereas the remaining 35%
had multiple defects.24 In our Down cases, 73% had a
single cardiac lesion and the rest 27% had multiple
defects.

Nutritional status in the early years is of concern in
children with Down syndrome.16 Down babies usually
encounter feeding difficulties due to hypotonia, poor
oromotor and pharyngo-esophageal coordination
problem, difficulty initiating sucking, vomiting and
choking.25 In our study population, anthropometry
showed weight for age of 43% children falls under 5th

centile as per growth charts for Down syndrome children.
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On the other hand, children with Down syndrome have
an increased risk for obesity.26 Previous reports
evaluated a prevalence of obesity as high as 30% to
50%,27as well as increased adiposity compared with
unaffected peers.28 There were 3 cases of obesity with
dyslipidemia observed in our children with Down
syndrome.

Autoimmune disorders are more common in Down
syndrome patients compared to the general
population.20 Other than autoimmune thyroid disease
and celiac disease, type 1 diabetes mellitus is three times
higher22 and alopecia in 11.4 %.21 There are 2 cases of
type 1 diabetes mellitus and one with alopecia areata in
our reported cases. Other medical conditions that our
reported Down cases encountered are micropenis,
adrenal insufficiency, chronic suppurative otitis media,
psoriasis, chronic kidney disease and benign
sacrococcygeal teratoma. Children with Down syndrome
present with delays in motor development.29 Fifty
percent of our study children were referred cases to
address developmental delay in different domains. From
endocrine out-patient department (OPD), 28 (67%) cases
attended child developmental center and among those,
11 (26%) cases also required physiotherapy referral.

Conclusion

Hypothyroidism and congenital heart disease are two
most common associated comorbidities in children with
Down syndrome in Bangladesh. The clinical
resemblance between children with Down syndrome and
cases with hypothyroidism often makes it difficult for a
physician to detect developing thyroid disease in a child
with trisomy 21. Screening for thyroid hormone
deficiency at birth and periodically thereafter throughout
life is indicated in these children. We also demonstrated
other medical conditions contributing morbidies in these
children. As there is a different range of co-morbidities
observed in the Down syndrome patients, it is important
to follow closely for other associated problems. This
will help to optimize management plan of these children
to ensure best possible care.
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