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Abstract
Introduction: 
with Down’s syndrome (DS). The aim of this study was to analyse the natural evolution of 
this disease and to identify the factors that predict its spontaneous remission. 
Material and methods: A retrospective, observational study conducted on patients 
with DS and hypothyroidism diagnosed before 5 years of age, who were seen in a DS 
reference medical centre. 
Results: A total of 53 patients, 28 boys and 25 girls, with a mean age 2.4 ± 1.1 years, 

-
neously in 39 cases (73.6%), in a mean time of 13.2 ± 11.1 months, this resolution rate 

-
p < .05, and with negative anti-

p < .05). 
Fifteen patients (28.3%) were treated with levothyroxine. 
Conclusions: The subclinical hypothyroidism that appears in early infancy in DS is usu-
ally transient. The absence of goitre and antibodies is associated with a higher spon-
taneous resolution rate. 
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Introduction

The prevalence of medical disorders in individuals with 
Down’s syndrome (DS) is higher than in the general popula-
tion, and has a negative impact on their quality of life and 
life expectancy. Thyroid disease features prominently 

-
dism, mainly of autoimmune origin, occur more often in 
DS1-3, the latter being 6 times more common than the for-
mer4,5.

As well as the increased risk of developing hypothyroid-
ism with age2,6, children with DS have a higher probability of 
presenting with two other thyroid problems in their first 

7, which can be 
easily detected by neonatal screening, and, more frequent-
ly, an isolated mild increase in thyrotropin (TSH) or sub-
clinical hypothyroidism8,9). This latter disorder is usually 
transient and rarely progresses to clinical stages, and nor-
mally self-resolves without the need for treatment10,11. But 
there are few systematic studies on this disorder, and the 
factors associated with this self-resolution are not clear. 
There are also doubts on the possible benefits of hormonal 
treatment on the development of these patients, despite it 
being a subclinical, and even transient, disorder. In this 
sense, the results of a double-blind randomised clinical trial 
with 196 children with DS were innovative compared to pre-
vious studies. Based on the theory that all subjects with DS 
are slightly hypothyroid at birth12,13, this study evaluated 
the effect of systematic treatment with levothyroxine 
started in the neonatal period and during the first two years 
of life, compared with placebo. The treatment with levo-
thyroxine showed a slight improvement in psychomotor de-
velopment and somatic growth at 24 months, and thus con-
cluded that hormonal treatment should be considered in 
neonates with DS to obtain optimal development and 
growth14.

The primary aim of the current study is to characterise 
and analyse the progression of the hypothyroidism diag-
nosed in a population of children under 5 years-old with DS, 
and to determine the main factors that predict the sponta-
neous resolution of the disorder. 

Material and methods

Patients

A retrospective study was conducted on a clinical series of 
patients with DS and hypothyroidism. The data were collec-
ted by reviewing the clinical histories of patients with DS 
from the Fundació Catalana Síndrome de Down (FCSD), re-
gistered between 1993 and 2008. The FCSD, established in 

-
mote the full development of subjects with DS in Catalonia. 
It provides support to patients from prenatal diagnosis to 
adulthood, but does not have a complete populational re-
cord of all patients with DS. The medical program of the 
Foundation includes the annual systematic screening for 
thyroid diseases, including the annual determination of 
TSH. The FCSD data base was analysed, and all patients 

-
cal (elevated TSH with decreased levels of total triio-
dothyronine (TT3) and/or free thyroxine (FT4), or subclini-
cal (elevated TSH with normal TT3 and FT4 levels). All 
patients were less than 5 years-old at the time of diagnosis, 
and had been assessed by the same endocrinologist. 

Clinical data

Among the variables collected from the clinical histories 

the presence of thyroid disease in the family history, the 
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Resumen
Introducción: el hipotiroidismo subclínico es frecuente en los primeros años de vida de 
los niños con síndrome de Down (SD). El objetivo del estudio fue analizar la evolución 

espontánea.
Material y métodos: estudio observacional retrospectivo sobre pacientes con SD e 
hipotiroidismo diagnosticado antes de los 5 años de edad, atendidos en un centro 
médico de referencia para SD. 
Resultados:  
25 niñas, con una media de edad de 2,4 ± 1,1 años. El hipotiroidismo se resolvió 
espontáneamente en 39 casos (73,6%), en un tiempo medio de 13,2 ± 11,1 meses, y la 

p 
p < 0,05. Un total de 15 pacientes (28,3%) fueron 

tratados con levotiroxina. 
Conclusiones: el hipotiroidismo subclínico que aparece en la primera infancia en el SD 
suele ser transitorio. La ausencia de bocio y anticuerpos se asocia a una mayor tasa de 
resolución espontánea.
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genetic variation associated with the DS, and associated 
medical disorders. The signs and symptoms of the 
hypothyroidism on diagnosis, and in the follow-up were re-
corded, using the score on a scale validated by Billewicz15. 
This scale adds or subtracts points depending on the pre-
sence or absence of various signs and symptoms. Individuals 
with hypothyroidism usually score over +29 and the 

-
sidered indeterminate. We determined the presence and 
grade of goitre at diagnosis and during follow-up. The re-
cord of signs and symptoms was made by looking at the la-
boratory results, with their interpretation not being blind. 

Anthropometric measurements 

Weight and length/height at diagnosis was obtained by di-
rect measurement in light clothes and without footwear, 
along with the percentiles corresponding to the Spanish po-
pulation with DS16, and the evolution of these parameters in 
the two years following the diagnosis. The body mass index 
(BMI) was calculated for the patients over 2 years-old.

Laboratory data

The laboratory data included the determination of TSH, FT4 
and TT3, as well as anti-peroxidase (anti-TPO) and anti-
thyroglobulin (anti-Tg) antibodies. The reference interval 

5.5 μU/mL (6 months-4 years), and 0.57-4.13 μ/mL 
(4-7 years). We recorded whether the TT3 and FT4 were 
normal, elevated or decreased according to the normal in-
tervals related to the age. The reference interval for FT4 

dL (4-7 years). The reference interval for TT3 was 0.75-
2.05 ng/dL (6 months-4 years) and 1-1.78 ng/dL (4-7 years). 

Similarly, whether the antibodies were positive or nega-
tive was also determined as a categorical variable. 

Resolution and treatment dose

of the TSH levels to normal without the need to start hor-
mone treatment, or at least after having stopped it for 
12 months. The time passed until the resolution and the 
associated factors were determined. 

The criteria that the endocrinologist had used to start 

10 μ/mL, a decrease in peripheral hormones T3 and/or T4, 
or due to the indication of cardiac surgery, given the impor-
tance of achieving a strictly normal thyroid function in this 
situation.

For the cases on treatment with levothyroxine, the mean 
initial dose and that during follow-up according to age and 
sex (total and per kg weight) were recorded, as well as the 
annual changes in these doses. 

Statistical analysis

The differences between groups were analysed using the χ2 
test for the categorical variables, the independent samples 
t test for continuous variables with a normal distribution, 

and the Mann-Whitney U test for the variables that did not 
follow a normal distribution (TSH, FT4 and TT3). The results 
are presented as means ± SD and percentages with CI. We 

p < .05. The analyses 
were performed using the Statistical Package for Social 
Sciences version 17.0 (SPSS Inc., Chicago, IL).

The study was approved by the FCSD Clinical Research 
Ethics Committee. 

Results

Baseline characteristics

Out of a total of 1903 clinical histories from the FCSD, 

12 of them with hyperthyroidism3, and 137 with hypothyroi-
 Of the 137 patients with hypothyroidism, 54 

(28 boys and 25 girls) were diagnosed before 5 years of age; 
1 of them had clinical hypothyroidism with a low FT4, while 

hypothyroidism, and were included in the study. The follow-
up time was 54 ± 19 months. The mean age was 2.4 ± 
1.1 years. Table 1 shows the baseline characteristics at the 
time of diagnosis. 

There was a family history of thyroid disease in 13 pa-

hypothyroidism in the majority of the cases, with a predom-
inance of the maternal line. Karyotype analysis was available 
in all cases, which confirmed trisomy 21 as the most common 
genetic abnormality (n 
followed by mosaicism (n 
14/21 translocation (n
was a high prevalence of concomitant medical disease, par-
ticularly congenital heart diseases, which affected 23 cases 

Signs and symptoms

symptom or sign of hypothyroidism on diagnosis. The most 
frequent symptoms described were, constipation (23.6%), 
rough, dry or cold skin (22.1%), and weight increase (11.1%). 

decrease in sweating, asthenia, hearing loss, or drowsiness. 

-
lues of TSH between the patients with and without symp-
toms (mean 8.2 ± 2.9 μU/ml vs 8 ± 2.8 μU/ml, respectively, 
p = .5). The neck examination showed the presence of goi-

majority of cases (91.7%), was of low grade (Grade I).

Anthropometric data

The mean weight percentile compared to the Spanish popu-
lation with DS was 55 ± 24.2 at the time of diagnosis, and a 
mean length/height percentile of 45.7 ± 26.6. The BMI at 
diagnosis, excluding patients less than 2 years-old, was 16.5 
± 1.3, with a mean percentile BMI compared to the general 
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Spanish population of 59.3 ± 31.2. The percentage of 
overweight patients at the time of the diagnosis was 22.9% 

0.6-21.4%). 
There were no significant differences between the  

2 groups in the initial weight and length/height percentiles, 
nor at one year or two years of onset. 

Laboratory data and rate of resolution

The mean TSH at diagnosis was 8 ± 2.8 μU/ml. The subclini-
cal hypothyroidism was resolved in 39 of the 53 cases (73.6% 

after withdrawing the levothyroxine medication in 4 cases. 
The mean time required for the resolution was 13.2 ± 
11.1 months from the diagnosis. The majority of these ca-

progressed to clinical hypothyroidism during the observa-
tion period. In the group in which the hypothyroidism resol-
ved, the mean TSH in the last recorded visit was 3.6 ± 
1.9 μU/ml, and the age was 6.8 ± 1.4 years.

anti-TPO and/or anti-Tg antibodies at diagnosis or during 
the follow-up. 

The factors significantly associated to the resolution of 
the hypothyroidism were the absence of goitre and antithy-
roid antibodies at diagnosis and during follow-up. Other 
factors analysed, but had no significant association were, 

Figure 1 Flow diagram of all the patients with Down’s syndrome and hypothyroidism from the Fundació Catalana Síndrome de 
Down data base.

 

Table 1 Baseline characteristics of the patients with 
Down’s syndrome and subclinical hypothyroidism diagnose 
before 5 years of age

n 53

Age (years) 2,4 ± 1,1

Sex (M/F) n 28/25

Family history of thyroid disease  
n (%)

13 (24,5%)

n (%) 48 (90,5%)

Congenital heart disease n (%) 23 (43,4%)

Hypothyroidism symptoms/signs n (%) 19 (35,8%)

Weight (percentile according to the Spanish 
Population with DS)

55 ± 24,2

Length/height (percentile according to the 
Spanish Population with DS)

45,7 ± 26,6

TSH (μU/mL) 8 ± 2,8

Positive TPO and Tg antibodies n (%) 12 (22,6%)

 
peroxidase.

Treatment continued
 during follow-up

n = 10

Treatment stopped 
during follow-up

n = 4

Subclinical hypothyroidism resolved 
n = 39

Subclinical 
hypothyroidism resolved 

during follow-up 
n = 35

Subclinical 
hypothyroidism persisted 

during follow-up
n = 4

Treated
n = 14

Untreated
n = 39

Subclinical Hypothyroidism
n = 53

Clinical Hypothyroidism
n = 1

Total subjects with DS 
n = 1.903

Thyroid dysfunction
n = 149

Diagnosed at < 5 years 
n = 54

Hyperthyroidism
n = 12

Hypothyroidism
n = 137
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age, sex, family history, absence of symptoms, and the 
mean TSH at diagnosis (table 2). When goitre was absent, 

it was present, the hypothyroidism resolved in 28.6% of the 
p < .05). The resolution rate 

56%) (p < .05), in the group with positive antithyroid anti-
bodies.

Treatment 

A total of 15 (28.3%) patients received treatment with le-
vothyroxine. In the majority of cases, the reason that indi-
cated treatment was a TSH higher than 10 μU/mL (in 1 case 

there was a decrease in peripheral hormones, and 1 case 
required cardiac surgery due to a congenital heart defect. 
The mean age at the start of treatment was 4.4 ± 3 years, 
and the mean TSH was 10.9 ± 1.3 μU/ml. The mean initial 
dose of levothyroxine per kilogram was 1 ± 0.4 μg/kg/day 
(1.1 ± 0.3 μg/kg in boys and 0.9 ± 0.5 μg/kg in girls). 

Discussion

In the present study it has been observed that the 
hypothyroidism characteristic of early infancy in DS usually 
presents as a subclinical disorder. The distribution of the 
disorder in this initial stage is similar between sexes, which 
contrasts with that which occurs in the population without 
DS, where the hypothyroidism is clearly predominant in the 
female sex17-20. The majority of cases are resolved without 
treatment, and the persistence or progression to clinical 
stages appears to be linked to the presence of autoimmune 
factors.

The cause of subclinical hypothyroidism in the first years 
of life of DS patients is not clear. Among the different hy-
potheses are that it is due to, a local peripheral defect in 
the production or action of T39, thyroid insensitivity to 
TSH10,11, or an inadequate secretion, or less active TSH at 
central level, although in some studies the bioactivity  
of the TSH molecule appears to be normal in these pa-
tients21,22. The findings by Karlsson indicated that autoim-
munity did not seem to play an essential role in this disor-
der, although this normally appears later on, at school 
age17. Van Trotsenburg suggested that virtually all individu-
als with DS had a congenital defect in the regulation at the 
level of the thyroid gland itself, which would be in a direct 
relationship with the trisomy state of chromosome 21. This 
approach is the result of a longitudinal study conducted on 
97 neonates with DS, who were followed-up until up to 26 
months of age. The results showed that the distribution of 
the TSH and FT4 values were normal or Gaussian, but dis-

Figure 2 Hypothyroid remission according to age interval.

Table 2 Factors associated with the remission of the subclinical hypothyroidism

Hypothyroidism 
remission

Hypothyroidism 
persistence

p

n (%) 39 (73,6%) 14 (26,4%)

Mean age at diagnosis (years) 2,5 ± 1,1 2,3 ± 1,2 0,95

Mean age at the last recorded visit (years) 6,8 ± 1,4 6,6 ± 1,4 0,67

Sex (% girls) 47,4% 50% 0,29

Family history of thyroid disease n (%) 8 (20,5%) 5 (35,7%) 0,33

Hypothyroidism symptoms/signs n (%) 11 (28,2%) 8 (28,6%) 0,72

Mean TSH at diagnosis (μU/ml) 3,6 ± 1,9 9,1 ± 3,5 0,13

Absence of goitre n (%) 37 (94,9%) 4 (28,6%) < 0,05

Negative TPO/Tg antibodies n (%) 35 (89,7%) 6 (42,9%) < 0,05
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placed to the right and to the left, respectively12. Along the 
same lines, another recently published study also showed 
that the TSH levels in neonates with DS were higher than 
those in the control group, particularly in the males23. 

In these cases of subclinical hypothyroidism detected in 
these initial stages, the most usual approach consisted of 
performing an analytical follow-up with no initial therapeu-
tic intervention, given its frequent remission24. The longitu-
dinal study by Gibson showed that only one of the 20 cases 
of children with DS and an isolated increase in TSH devel-
oped clinical hypothyroidism in a second hormone determi-
nation performed 4-6 years later. Furthermore, the TSH 
returned to normal in the majority of patients in a short 
period of time10. Similarly, in our study only 1 patient had 
decreased T3 and T4, and the disorder resolved spontane-
ously in the majority of cases. 

The presence of goitre or antibodies suggests the devel-
opment of an autoimmune thyroiditis process, of such a dif-
ferent nature to the hypothyroidism observed in the major-
ity of these children17. Rubello demonstrated that, in 
patients with subclinical hypothyroidism and positive anti-
bodies, the possibilities of developing frank hypothyroidism 
in the follow-up are much higher than in those with nega-
tive antibodies6. The absence of goitre and antibodies are 
factors that predicted a higher probability of hypothyroid-
ism remission in our study.

It has been postulated that subclinical hypothyroidism 
can be an added factor that could contribute to the growth 
delay in these patients, or could have an effect on the intel-
lectual development, aggravating the mental retardation 
common to DS. The results of previous studies on this aspect 
are variable. Papendieck was unable to demonstrate that 
patients with DS and an elevated TSH had abnormal growth 
or improved with thyroid hormone treatment1. Another 
study could not find any differences either, when comparing 
the growth and intellectual development of children with 
compensated (subclinical) hypothyroidism with a control 
group with normal thyroid function11. On the other hand, in 
a longitudinal study by Karlsson, the children with hypothy-
roidism, in the year before starting treatment with FT4, had 
a lower growth rate compared to euthyroid children with DS 
of the same age and sex (controls), and this growth rate 
improved during the first year of treatment17. Also, the re-
sults of the trial by van Trotsenburg encouraged early treat-
ment in the neonatal stage, considering that all individuals 
with DS are slightly hypothyroid at birth14. But, although the 
treated group of neonates showed an improvement in de-
velopment at 2 years compared with the group treated with 
placebo, it has to be said that these differences were slight 
and probably of limited clinical relevance, particularly 
those referring to somatic growth. In our study, we did not 
observe any differences as regards the growth curves be-
tween treated and untreated children, although it has to be 
taken into account that the weight and height percentiles 
are not a good indicator of the possible effectiveness of the 
treatment on growth, and that the analysis of these varia-
bles are only limited to a period of 2 years. 

We attempted to apply a systematic signs and symptoms 
score scale to the patients15; this correlation method is of 
little practical use, given that the mean score on the scale 
was negative, which is to say, non-specific. It should be 

taken into account that almost all these cases are diag-
nosed in the early stages of thyroid hypofunction, in theory, 
before the symptoms appear. This means that the clinical 
signs may not be of much value for the diagnosis, even in 
cases of very high TSH, and a T4 below the normal limit25. 
Effectively, our only patient with a decrease in T3 and T4 
did not present with symptoms of hypothyroidism. Besides, 
the symptoms of hypothyroidism are very non-specific due 
to the overlap with those common to DS26.

The limitations of the present study are mainly due to its 
observational and retrospective design, and the absence of 
a control group. The number of cases is relatively small, 
and we have no data available on the psychomotor develop-
ment of the patients studied. 

In conclusion, hypothyroidism in the first years of life in 
patients with DS is shown as a subclinical and mainly tran-
sient disorder, with the principal predictive factors of spon-
taneous remission being the absence of goitre and anti-thy-
roid antibodies. 

Acknowledgements

To Reyes Alcoverro, Secretary of the FCSD, on helping us 
with the task of collecting data for the study. 

References

1. Gruñeiro de Papendieck L, Chiesa A, Bastida MG, Alonso G, Fin-
kielstain G, Heinrich JJ. Thyroid dysfunction and high thyroid 
stimulating hormone levels in children with Down’s syndrome. 

2. Pueschel SM, Jackson IM, Giesswein P, Dean MK, Pezzullo JC. 
Thyroid dysfunction in Down syndrome. Res Dev Disabil. 1991; 

3. Goday A, Cerdà M, Flores JA, Chillarón JJ, Corretger JM, Cano 
JF. Hyperthyroidism in a population with Down syndrome. Clin 
Endocrinol (Oxf).

4. Prasher V. Prevalence of thyroid dysfunction and autoimmunity 
in adults with Down syndrome. Down Syndr Res Pract. 1994; 
2(2);67-70.

5. Kinnell HG, Gibbs N, Teale JD, Smith J. Thyroid dysfunction in 
institutionalised Down´s syndrome adults. Psychol Med. 1987; 
17(2);387-92.

6. Rubello D, Pozzan GB, Casara D, Girelli ME, Boccato S, Rigon F, 
et al. Natural course of subclinical hypothyroidism in Down’s 

-
rations. J Endocrinol Invest.

7. Fort P, Lifshitz F, Bellisario R, Davis J, Lanes R, Pugliese M, et 
al. Abnormalities of thyroid function in infants with Down syn-

8. Cutler AT, Benezra-Obeiter R, Brink SJ. Thyroid function in 
young children with Down syndrome. Am J Dis Child. 1986; 

9. Sharav T, Collins RM Jr, Baab PJ. Growth studies in infants and 
children with Down’s syndrome and elevated levels of thyro-



24 C. Claret et al 

10. Gibson PA, Newton RW, Selby K, Price DA, Leyland K, Addison 
GM. Longitudinal study of thyroid function in Down’s syndrome 

11. Selikowitz M. A five-year longitudinal study of thyroid function 
in children with Down Syndrome. Dev Med Child Neurol. 

12. van Trotsenburg AS, Kempers MJ, Endert E, Tijssen JG, de Vijl-
der JJ, Vulsma T. Trisomy 21 causes persistent congenital hypo- 
thyroidism presumably of thyroidal origin. Thyroid. 2006; 

13. Van Trotsenburg AS, Vulsma T, van Santen HM, Cheung W, de 
Vijlder JJ. Lower neonatal screening thyroxine concentrations 
in Down syndrome newborns. J Clin Endocrinol Metab. 2003; 

14. Van Trotsenburg AS, Vulsma T, van Rozenburg-Marres SL, van 
Baar AL, Ridder JC, Heymans HS, et al. The effect of thyroxine 
treatment started in the neonatal period on development and 

clinical trial. J Clin Endocrinol Metab.
15. Billewicz WZ, Chapman RS, Crooks J, Day ME, Gossage J, Way-

ne E, et al. Statistical methods applied to the diagnosis of hypo- 
thyroidism. Q J Med.

16. Pastor X, Quintó L, Corretger JM, Gassió R, Hernández M, Serés 
A. Tablas de crecimiento actualizadas de los niños españoles 

 
34-46.

17. Karlsson B, Gustafsson J, Hedov G, Ivarsson S, Anneren G. 

18. Zori RT, Schatz DA, Ostrer H, Williams CA, Spillar R, Riley WJ. 
Relationship of autoimmunity to thyroid dysfunction in chil-

dren and adults with Down syndrome. Am J Med Genet. 

19. Popova G, Paterson WF, Brown A, Donaldson MD. Hashimoto’s 
-

20. Jiménez-López V, Arias A, Arata-Bellabarba G, Vivas E, Delgado 
MC, Paoli M. Concentraciones de hormona tirotropa y tiroxina libre 

21. Tonacchera M, Perri A, De Marco G, Agretti P, Montanelli L, 
Banco ME, et al. TSH receptor and Gs(alpha) genetic analysis in 
children with Down’s syndrome and subclinical hypothyroi-

22. Konings CH, van Trotsenburg AS, Ris-Stalpers C, Vulsma T, Wie-
dijk BM, de Vijlder JJ. Plasma thyrotropin bioactivity in Down’s 
syndrome children with subclinical hypothyroidism. Eur J En-
docrinol.

23. Myrelid A, Jonsson B, Guthenberg C, von Döbeln U, Annerén G, 
Gustafsson J. Increased neonatal thyrotropin in Down syndro-
me. Acta Paediatr.

24. Tüysüz B, Beker DB. Thyroid dysfunction in children with 
Down’s syndrome. Acta Paediatr.

25. Noble SE, Leyland K, Findlay CA, Clark CE, Redfern J, Macken-
zie JM, et al. School based screening for hypothyroidism in 
Down’s syndrome by dried blood spot TSH measurement. Arch 

26. Dinani S, Carpenter S. Down’s syndrome and thyroid disorder. J 

27. Claret C, Goday A, Benaiges D, Chillarón JJ, Flores JA, Hernan-
dez E, et al. Subclinical hypothyroidism in the first years of life 

674-8. Epub 2013 Feb 12.


