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Abstract 
Background. Subclinical hypothyroidism is more frequent in newborns with DS (Down syndrome) than in the 
population of healthy children. The lack of appropriate treatment can deepen the children’s retardation as well as 
affecting the process of their growth.
Objectives. Evaluation of the impact of hypothyroidism substitution treatment on the process of growth and physi-
cal development in children with DS. 
Material and Methods. The study group included 61 children (25 girls, 36 boys) with DS aged 1–22 years, the aver-
age age was 5.13 ± 5.06 years. 49.18% of them were children with congenital cardiac defects (CD). Hypothyroidism 
was diagnosed on the basis of clinical symptoms and an elevated serum level of TSH (thyroid stimulation hormone) 
and incorrect levels of fT4 (free thyroxine) and fT3 (free triiodothyronine). In 42 children hypothyroidism sub-
stitution treatment was initiated in the first year of life, the rest of the children started the therapy at an older age. 
Height and body weight measurements were taken at every check-up visit in the Outpatient Clinic. Body weight, 
height and BMI were expressed as SDS (Standard Deviation Score). 
Results. In the whole study group, height SDS was –2.27 ± 1.82. The authors showed a significant correlation 
between increase in annual height velocity and TSH levels (r = –0.34; p < 0.05). Higher doses of L-thyroxine/kg of 
body weight had a positive impact on the weight reduction and height velocity and BMI SDS decrease. A significant 
difference between the annual growth velocity and age of the treatment initiation (up to the 3rd month and between 
3–6 months) was found (16.95 ± 4.1 cm vs. 12.19 ± 2.95 cm in the first year of treatment). In the whole group the 
authors observed a positive correlation between height velocity and weight velocity in the 1st year of the treatment 
(r = 0.5; p < 0.001), a negative correlation between height velocity in the 1st year of the treatment and time of the 
treatment initiation (r = –0.68; p < 0.001) and a positive correlation between the average annual height and weight 
velocity during whole time of the treatment (r = 0.26; p < 0.05). The birth weight positively correlated with height 
SDS (r = 0.27; p < 0.0001) and negatively with BMI SDS (r = –0.12; p < 0.01). The authors showed a statistically 
negative influence of cardiac defects on weight and height velocities. 
Conclusions. It is advisable to monitor thyroid function in patients with DS. Early administration of L-thyroxine 
results in significant improvement in the growth of these children. Optimizing the therapy affects the chil-
dren’s annual growth increases and makes it possible to improve the process of equalization of the growth defi-
ciency (Adv Clin Exp Med 2013, 22, 1, 85–92).
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Hypothyroidism belongs to the most common 
endocrinological disorders accompanying Down syn-
drome (DS). Congenital hypothyroidism is approxi-
mately 30 times more frequent in newborns with DS 
than in the population of healthy children [1]. 

Beyond that, about half of the children with 
DS have elevated thyroid stimulation hormone 
(TSH) but normal triiodothyronine (T3) and thy-
roxine (T4) levels. This is described as the subclin-
ical congenital type of hypothyroidism. The cause 
of it is probably a delay in the maturation of the 
hypothalamic-pituary-thyroid axis [2]. 

Patients with DS have an increased tendency 
toward autoimmune disorders that affects the en-
docrine organs. The most frequent autoimmune 
diseases are connected with the thyroid gland [1]. 
This is observed especially in older children and 
adults with DS [2]

The lack of appropriate treatment deepens 
the children’s retardation as well as affecting their 
growth process [1]. Short stature, tendency toward 
obesity, muscle hypotonia and dry skin are char-
acteristic of DS. Hypothalamus dysfunction is sus-
pected to be the reason for height deficiency and 
thyroid disturbances. On the other hand, insuf-
ficiency of thyroid function may diminish tissue 
sensitivity to growth hormones (gH) [7]. 

Newborns with DS have lower birth weight, 
however they become obese in the 3rd–4th year of 
life [1]. 

Material and Methods
The study group included 61 children (25 girls, 

36 boys) with DS, aged 1–22 years, the average age 
was 5.13 ± 5.06 years. The patients were admitted 
to the Department of Endocrinology and Diabe-
tology for Children and Adolescents between years 
2001 and 2010. Height and body weight measures 
were taken at every check-up visit in the Outpa-
tient Clinic of the Department.

The youngest child that started the therapy 
was 3 weeks old. 49.18% (30) of the children had 
cardiac diseases, some of them (22%) had under-
gone an open-heart correction procedure. 

Hypothyroidism was diagnosed on the basis 
of elevated serum concentration of TSH, incorrect 
levels of fT4 and fT3 and clinical symptoms: short 
stature, dry skin, muscle hypotonia and deep voice. 
The therapy of L-thyroxine was started at the mo-
ment of clinical diagnosis of hypothyroidism. In 
42 children, hypothyroidism substitution treat-
ment was initiated in the first year of life, the rest 

Streszczenie
Wprowadzenie. Subkliniczną niedoczynność tarczycy rozpoznaje się znacznie częściej u noworodków z zespołem 
Downa niż w populacji dzieci zdrowych. Brak odpowiedniego leczenia może pogłębiać niedorozwój tych dzieci oraz 
wpływać na proces ich wzrastania.
Cel pracy. Ocena wpływu leczenia substytucyjnego niedoczynności tarczycy na proces wzrastania i fizyczny rozwój 
dzieci z zespołem Downa.
Materiał i metody. Badaną grupę stanowiło 61 dzieci (25 dziewczynek, 36 chłopców) z zespołem Downa w wieku 
1–22 lat, średni wiek 5,13 ± 5,06 lat. U 49,18% dzieci występowały wrodzone wady serca. Niedoczynność tarczycy 
została rozpoznana na podstawie zwiększonego stężenia TSH (tyreotropiny) i nieprawidłowych stężeń fT4 (wolnej 
tyroksyny) i fT3 (wolnej trójjodotyroniny) w surowicy krwi oraz objawów klinicznych. U 42 dzieci włączono sub-
stytucyjne leczenie niedoczynności tarczycy w 1. r.ż., u pozostałych dzieci powyżej 1. r.ż. Pomiary wysokości oraz 
masy ciała dzieci przeprowadzano podczas każdej wizyty w poradni endokrynologicznej. Masę, wysokość i BMI 
ciała wyrażono w SDS.
Wyniki. W całej grupie badanych dzieci wysokość SDS wynosiła –2,27 ± 1,82. Stwierdzono istotną zależność mię-
dzy rocznymi przyrostami wzrostu a stężeniem TSH w surowicy (r = –0,34; p < 0,05). Większe dawki L-tyroksyny/ 
/kg m.c. miały pozytywny wpływ na redukcję masy ciała i poprawę wzrastania oraz obniżenie BMI SDS. Wykazano 
istotną statystycznie różnicę między rocznymi przyrostami wysokości ciała a wiekiem włączenia leczenia (do 3. m.ż. 
i 3.–6. m.ż.). Dzieci, u których leczenie włączono wcześniej rosły istotnie lepiej: 16,95 ± 4,1 cm vs. 12,19 ± 2,95 cm 
w pierwszym roku leczenia. W całej grupie badanych dzieci zaobserwowano dodatnią korelację między przyrostami 
wysokości i masy ciała w pierwszym roku leczenia (r = 0,5; p < 0,001), ujemną korelację między przyrostami wyso-
kości ciała w pierwszym roku leczenia i czasem włączenia leczenia (r = –0,68; p < 0,001) oraz dodatnią korelację 
między średnimi rocznymi przyrostami wysokości i masy ciała podczas całego okresu leczenia (r = 0,26; p < 0,05). 
Wykazano pozytywną korelację między masą urodzeniową a wysokością SDS (r = 0,27; p < 0,0001) oraz ujemną 
korelację między masą urodzeniową a BMI SDS (r = –0,12; p < 0,01). Wykazano statystycznie negatywny wpływ 
obecności wady serca u dzieci zespołu Downa na przyrosty wysokości i masy ciała.
Wnioski. Konieczne jest monitorowanie czynności tarczycy u pacjentów z zespołem Downa. Wczesne włączenie 
leczenia L-tyroksyną istotnie wpływa na poprawę procesu wzrastania u tych dzieci. Zoptymalizowanie terapii przy-
czynia się do zwiększenia rocznych przyrostów wysokości ciała i poprawę wyrównywania tych niedoborów (Adv 
Clin Exp Med 2013, 22, 1, 85–92).

Słowa kluczowe: zespół Downa, niedoczynność tarczycy, wysokość ciała, L-tyroksyna.
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of the children started the therapy at an older age. 
The effects of the treatment were analyzed using 
the results of laboratory tests, L-thyroxine (LT4) 
dosage and anthropometric parameters (height, 
weight, BMI). Patients were divided into groups 
according to: 1) average TSH level during the 
whole treatment process: 0–2, 2–4, above 4 mIU/l; 
2) age at examination: 0–1, 2–4, 5–9, 10–12, above 
12 years.

Body mass index (BMI) was evaluated as fol-
lows: BMI = weight (kg) : (height (m))2

Height, weight and BMI were expressed as 
SDS (Standard Deviation Score) according to the 
Polish National Standards [2] as follows:

  

Weight SDS =
 actual weight – 50 c

                            (50 c – 3 c)/2

Weight SDS =
 actual weight – 50 c

                            (50 c – 3 c)/2

Height SDS =
 actual height – 50 c

                            (50 c – 3 c)/2

BMI SDS =
 actual weight – 50 c

                            (50 c – 3 c)/2

c-percentiles

The normal range for height SDS and weight 
SDS, so BMI SDS, are ± 1.5. Height and weight 

velocities were compared with the Polish children 
standards [2].

Serum levels of TSH, fT4 and fT3 were mea-
sured with an Immunolite DPC analyzer. Venous 
blood samples had been collected during regular 
check-up visits in the Outpatient Clinic of the De-
partment.

Statistical analysis was done using STATIS-
TICA 9. 

Tests used to make statistical procedures: non-
parametric Kolmogorov–Smirnov and Lilliefors 
tests, Mann-Whitney U tests for two samples of 
independent observations and r-Spearman corre-
lations. Statistical significance was p < 0.05. 

Results
The term “annual” connected with different 

parameters always had the meaning of lasting 
exactly 12 months (one year) of observation, not 
necessarily one calendar year.

The chosen parameters of the examined chil-
dren are shown in Table 1. 

The largest height deficiency (height SDS 
–2.58 ± 1.4) appeared to be in the group of chil-
dren between 2–4 years old. However the smallest 
annual height velocity was in the group of children 
older than 12 years. 

There were significant statistical differences in 

Table 1. Distribution of examined parameters according to age group

Tabela 1. Wartości badanych parametrów w poszczególnych grupach wiekowych

Age – years (Wiek – lata) 0–1 2–4 5–9 10–12  > 12

Height SDS (Wysokość ciała SDS) –1.49 ± 1.31 –2.58 ± 1.4 –2.40 ± 1.38 –1.57 ± 1.37 –2.45 ± 1.28

BMI SDS –1.08 ± 1.29  0.75 ± 1.35  1.79 ± 1.57  2.72 ± 2.24  2.12 ± 1.64

Annual weight velocity (kg) in the study 
group (roczne przyrosty masy ciała (kg) 
w badanej grupie)

 3.84 ± 1.47  2.27 ± 1.06  2.16 ± 2.11  7.96 ± 6.46  3.85 ± 4.28

Annual average weight velocity (kg) 
according to Polish children standards 
(50 percentile) (Średnie roczne przyrosty 
masy ciała (kg) w odniesieniu do stan-
dardów polskich dzieci (50. centyl))

 5.3  2.38  2.55  4.25  3.38

Annual height velocity (cm) in the study 
group (roczne przyrosty wysokości ciała 
(cm) w badanej grupie)

14.45 ± 5.34  7.03 ± 3.09  5.42 ± 1.95  6.17 ± 3.37  1.62 ± 2.06

Annual average height velocity (cm) 
according to Polish children standards 
(50 percentile) (Średnie roczne przyrosty 
wysokości ciała (cm) w odniesieniu do 
standardów polskich dzieci (50. centyl))

21  9.5  6.2  5.83  3.25

LT4 dosage (µg/kg)
(Dawka L-tyroksyny (µg/kg))

 1.92 ± 0.94  2.35 ± 0.95  1.64 ± 0.80  0.66 ± 0.48  0.59 ± 0.23
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height SDS between age groups 0–1 and 2–4 years 
(p < 0.0001), 2–4 and 5–9 years (p < 0.001) and 
10–12 and older than 12 years (p < 0.01). The au-
thors also stated significant statistical differences 
in BMI SDS between age groups 0–1 and 2–4 years 
(p < 0.0001) and 2–4 and 5–9 years (p < 0.0001).

In the whole study group height SDS was –2.27 
± 1.82, below the normal range, but BMI SDS (0.89 
± 1.9) was normal. There was a significant positive 
correlation observed between age and BMI SDS 
(r = 0.53; p < 0.001).

Present results display a prominent relation-
ship between the increase in annual height velocity 
and decrease of patients’ TSH levels (r = –0.34; p < 
0.05) (Fig. 1).

Furthermore, it was stated in the whole group 
of DS children that there was a positive correlation 

(r = 0.2; p < 0.05) between annual TSH change and 
BMI SDS.

The examined parameters are presented in Ta-
ble 2 according to the age of treatment initiation in 
the 1st year of life (in months).

Children that were administered L-thyroxine 
in the first quarter of life appeared to have the 
greatest height and weight velocity during the first 
year of treatment. The differences between the age 
groups according to height and weight velocity in 
the first year of treatment were statistically signifi-
cant, (p < 0.0001) and (p < 0.05) respectively.

In the whole group the authors observed a posi-
tive correlation between height velocity and weight 
velocity in the 1st year of the treatment (r = 0.5; p < 
0.001), a negative correlation between height ve-
locity in the 1st year of the treatment and time of 

Fig. 1. The impact of TSH 
level (mIU/l) on annual height 
velocity (cm)

Ryc. 1. Wpływ wartości TSH 
(mIU/l) na roczne przyrosty 
wzrostu (cm)

Table 2. Distribution of examined parameters according to age of treatment initiation in children who started therapy of 
L-thyroxin in first year of life (n = 42)

Tabela 2. Wartości badanych parametrów w zależności od momentu rozpoczęcia leczenia u dzieci, które rozpoczęły terapię 
w 1. roku życia (n = 42)

Age of treatment initiation – months
(Wiek rozpoczęcia leczenia – miesiące)

Number of patients 
(Liczba pacjentów) (n)

0–3
(n = 25)

4–6
(n = 14)

7–9
(n = 3)

Height SDS (cm) 
(Wysokość ciała SDS (cm))

–2.4 ± 1.5 –1.53 ± 1.31 –2.63 ± 0.31

BMI SDS  0.38 ± 1.48  0.28 ± 1.66  0.83 ± 1.05

Annual weight velocity  
(roczne przyrosty masy ciała (kg))

 2.97 ± 1.57  2.59 ± 1.16  2.87 ± 1.21

Annual height velocity (cm)  
(roczne przyrosty wysokości ciała (cm))

10.4 ± 5.97  8.08 ± 4.54 10 ± 0.00

LT4 dosage (µg/kg)
(Dawka L-tyroksyny (µg/kg))

 2.31 ± 0.96  2.12 ± 0.89  1.51 ± 0.56

Height velocity in 1st year of treatment (cm)
(Przyrosty wysokości ciała (cm) w 1. roku leczenia)

16.95 ± 4.1 12.19 ± 2.95 10

Weight velocity in 1st year of treatment (kg)
(Przyrosty masy ciała (kg) w 1. roku leczenia)

 4.46 ± 1.47  3.51 ± 0.97  2.78 ± 0.73
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the treatment initiation (r = –0.68; p < 0.001) and 
a positive correlation between the average annual 
height and weight velocity during whole time of the 
treatment (r = 0.26; p < 0.05). The annual height ve-
locity was in a strong negative correlation with BMI 
SDS (r = –0.43; p < 0.05) and a positive correlation 
with height SDS (r = 0.16; p = 0.055). TSH value at 
the moment of treatment initiation positively cor-
related with height velocity (r = 0.48; p < 0.001) and 
weight velocity (r = 0.19; p < 0.0001) in the 1st year 
of treatment (after the introduction of treatment, 
better results in height velocity amongst the tested 
group of children were reached).

Higher doses of LT4/kg of body weight had 
a positive impact on weight reduction and height 
acceleration (BMI decrease). The authors stated 
a positive correlation between annual height ve-
locity and annual change of LT4/kg of body weight 
(µg/kg) (r = 0.22; p < 0.02) (Fig. 2). The authors 
also found a negative correlation between annual 
change of LT4 dosage/kg of body weight and BMI 
SDS (r = –0.31; p < 0.05). 

The authors compared the distribution of the 
examined parameters according to average TSH 
level (mIU/l) (Tab. 3). They observed the highest 
level of TSH in patients with the lowest mean age 
and these children received the highest dosage of 
L-thyroxin per kg.

The height SDS was significantly lower in the 
group of girls than boys (–2.68 ± 1.22 vs. –1.99 ± 
1.49). BMI SDS in the group of girls was also lower 
than in boys (0.78 ± 1.61 vs. 0.96 ± 2.05), how-
ever insignificantly. Nevertheless no differences in 
average annual height and weight velocity, annual 
TSH and LT4/kg changes concerning the sex of 
the patient were observed.

The study revealed a statistically positive cor-
relation (r = 0.27; p < 0.0001) in the whole group 
between birth weight and height SDS and simulta-
neously also a statistically significant negative cor-
relation (r = –0.12; p < 0.01) between birth weight 
and BMI SDS. No correlations between parents’ 
height and children’s height SDS were found.

The study revealed the occurrence of a statisti-

Fig. 2. The correlation between dose of 
the LT4/kg of body weight dose (µg/kg) 
and annual height velocity (cm)

Ryc. 2. Korelacja między dawką LT4/ 
kg m. c. (µg/kg) a rocznymi przyrostami 
wzrostu (cm)

Table 3. Distribution of examined parameters according to average TSH level (mIU/l)

Tabela 3. Wartości wybranych parametrów w zależności od średniego stężenia TSH (mIU/l)

Average TSH level – mIU/l 
(Średnie stężenie TSH – mIU/l)

0–2 2–4  > 4

Age – years 
(Wiek – lata)

 8.44 ± 5.28  4.9 ± 4.8  3.12 ± 2.1

Height SDS (cm) 
(Wysokość ciała SDS (cm))

–2.65 ± 1.49 –2.70 ± 1.14 –2.46 ± 1.14

BMI SDS  1.50 ± 1.77  1.02 ± 1.53  0.37 ± 1.53

LT4 dosage (µg/kg)
(Dawka L-tyroksyny (µg/kg))

 1.51 ± 1.03  1.86 ± 0.82  2.34 ± 0.82
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cally significant positive correlation in the whole 
examined group between parents’ height and chil-
dren’s height velocity in the 1st year of treatment 
(r = 0.16; p < 0.005). 

The authors compared the physical develop-
ment between DS children depending on the car-
diac defects (CD). In the whole tested group of 61 
children, 30 of them had been diagnosed with car-
diac defects.

The results of the examined parameters are pre-
sented in Table 4. These children were shorter, but 
they had significantly higher BMI SDS than children 
without CD. In children with CD the treatment was 
introduced later than in children without CD: (19.53 
± 30.5 months vs. 14.46 ± 40.35 months; p < 0.001). 
They received lower LT4 dosage per kg of body 
weight (1.79 ± 1.15 µg vs. 1.88 ± 0.81 µg; p < 0.05) in 
contrast to the children without CD (Table 4). 

Children with CD had smaller both birth weight 
and birth length. A negative influence of CD on weight 
and height velocity was also statistically proved. The 
study revealed important negative statistical correla-
tions between cardiac disease and birth weight (r = 
–0.33, p < 0.001), birth length (r = –0.34, p < 0.001), 
height velocity (r = –0.17, p < 0.001) and weight veloc-
ity (r = –0.23, p < 0.001) in the 1st year of treatment.

Discussion 
The present study is focused on the improve-

ment of growth velocity in Down syndrome chil-
dren with hypothyroidism, including subclinical 
hypothyroidism (TSH > 4 mIU/l), which can be 
achieved with L-thyroxine treatment. The process 
of growth in individuals with Down syndrome is 
characterized by numerous disorders, starting al-

ready in the prenatal period, which finally result in 
short stature [4, 5, 22]. According to recent publi-
cations, growth hormone secretion in DS adults is 
normal [6], however insufficiency of thyroid func-
tion may diminish tissue sensitivity to gH [7]. In 
addition, it is strongly influenced by frequently 
coexisting diseases. The prevalence of thyroid dis-
orders in adult individuals with Down syndrome 
has been estimated at 3–54% [8–10]. 

In this study the greatest height deficiency oc-
curred in the group of children between the ages 
of 2–4 years and the smallest in the groups of chil-
dren aged 0–1 and 10–12 years. The reduction of 
difference in height may be connected with reach-
ing the period of puberty, when an acceleration of 
growth is observed as a physiological process. In 
the group of children aged 0–1 years, the treatment 
with L-thyroxine introduced in the first months of 
life resulted in a smaller height deficiency, which 
was confirmed by the results of the present study. 
The children whose treatment was started in the 
first 3 months of life reached the greatest height 
velocity in the first year of life. 

The issue whether thyroid supplementation is 
beneficial for DS patients with subclinical hypothy-
roidism has been discussed for over twenty years. 
However, there is still a lack of compromise up to 
now. Sharav et al. evidenced that in a group of 147 
DS patients (age range 4 months to 27 years), 60% 
had a TSH value > 5.7 mIU/l. The group described 
by a high TSH value consisted predominantly of 
children under the age of 4 years, whose growth 
(among other anthropometric parameters) was 
particularly retarded in comparison to the general 
population of children [10]. The first double-blind 
crossover drug placebo trial conducted by Tirosch 
et al. failed to evidence any benefits due to cognitive, 

Table 4. Distribution of examined parameters according to heart defects

Tabela 4. Wartości wybranych parametrów w zależności od obecności/braku wady serca

Cardiac disease 
(Wada serca)

Number of patients (n) 
(Liczba pacjentów) 

without
(n = 31)

with
(n = 30)

p-value

Height SDS (cm)
(Wysokość ciała SDS (cm))

–1.81 ± 1.42 –2.55 ± 1.30 p < 0.001

BMI SDS  0.24 ± 1.44  1.27 ± 2.07 p < 0.001

Age of treatment initiation (months)
(Wiek rozpoczęcia leczenia – miesiące)

14.46 ± 40.35 19.53 ± 30.5 p < 0.001

LT4 dosage (µg/kg)
(Dawka L-tyroksyny (µg/kg))

 1.91 ± 0.81  1.79 ± 1.15 p < 0.05

TSH (mIU/l) at treatment initiation moment
(Stężenie TSH (mIU/l) w chwili rozpoczęcia leczenia)

 5.92 ± 3.47  6.83 ± 4.13 p < 0.001
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social or physical changes connected with the 8- to 
14-week drug treatment. However, the cohort study 
consisted only of 7 subjects, whose ages ranged from 
2–51 years [11]. In a subsequent, five-year longitu-
dinal study, Selikowitz annually assessed the health 
condition of 101 children with DS. No significant 
differences in growth and development between 
those with compensated hypothyroidism and those 
with normal thyroid function were revealed [12]. 
These outcomes make it possible to state that the 
compensation of hypothyroidism normalizes the 
growth and development processes. Swedish re-
search evidenced a significant increase in average 
growth velocity in seven of eight DS children with 
hypothyroidism who were supplemented with the 
thyroid hormone (4.0 vs. 7.4 cm during the year 
before and after the treatment began, respectively). 
Meanwhile the control group of euthyroid DS chil-
dren gained 5.6 cm per year [8]. gruneiro de Pap-
endieck et al. did not notice a significant difference 
in height SDS between groups of children with TSH 
levels below and above 5 mIU/l [13]. 

Most recently, a randomized double-blind 
24-month trial comprising 196 Down syndrome 
neonates displayed a statistically significant differ-
ence in length and weight gains between treated 
and placebo groups (1.1 cm and 378 g measured 
at the 24th month). Treatment was introduced in 
neonates with subclinical hypothyroidism as well 
[14]. The authors of the above-mentioned research 
noted that the treatment was not begun until 24 
days of age and they postulate that greater effects 
may be seen if treatment could begin as soon as the 
diagnosis of Down syndrome is made [14]. The 
same limitation regards the present therapy man-
agement. According to the congenital hypothy-
roidism screening, all DS newborns with subclini-
cal hypothyroidism are within normal limits, thus 
a referral to the pediatric endocrinologist is in the 
responsibility of the child’s general pediatrician. 
This situation delays further screening and even-
tual therapy. The introduction of the treatment 
also impedes the overlapping of hypothyroidism 
symptoms and the DS phenotype [15].

Commencement of thyroid replacement thera-
py already in a mild hypothyroid state may prevent 
the occurrence of more severe thyroid disorders. 
The prevalence of idiopathic mild TSH elevation 
(4–10 mIU/l) is estimated at 80–90% in early in-
fancy and 30–50% thereafter [2, 9, 10, 16]. More-
over, it has been pointed out that Down syndrome 
newborns have a lower thyroxine concentration 
compared to non-Down syndrome (accompanied 
by mildly elevated TSH levels) [17]. In view of these 
results, the present findings support the decision to 
introduce L-thyroxine treatment, particularly in the 
youngest group of children, being favorable to their 

growth and development in its most active stage. 
According to presented results, the highest average 
TSH levels occurred among the youngest children. 
The sooner supplementation is started the greater 
height velocity in DS can be achieved. In addition, 
a substantial improvement in the children’s clinical 
condition and rehabilitation progress can be ob-
served (personal observation).

However, other research advocates the con-
sideration of subclinical hypothyroidism in Down 
syndrome as a transient disorder due to TSH lev-
els, which tend to normalize spontaneously [9, 18]. 
Therefore, they recommend a ”wait and see policy” 
and support the therapy only in cases of overt thy-
roidism [2, 9, 18] or subclinical hypothyroidism 
accompanied by antithyroid antibodies [9].

Present observation proved that children 
with DS and subclinical hypothyroidism who 
didn’t start the L-thyroxine treatment, in a few 
months of observation developed hypothyroidism 
symptoms confirmed by evaluated TSH concen-
tration and lowered fT4 (unpublished data).

In addition, it was observed that mean yearly 
growth velocity corresponds with weight velocity 
(also during the first year of treatment), however the 
growth increase was also connected with a BMI de-
crease. For that reason, the additional weight seems 
to provide only the necessary body mass for the 
growth process. Besides, BMI decrease was related to 
yearly TSH modification and LT4 dose/kg of weight. 
The authors regard this relationship as another ad-
vantage of the therapy, especially when considering 
the prevalence of obesity in DS individuals. 

In fact, children with Down syndrome have 
a lower birth weight compared to non-DS new-
borns, but very soon their weight increase becomes 
disproportional to length, so that overweight and 
obesity are already observed in infancy [4, 5]. 
The overweight and obesity prevalence in Down 
syndrome adults is estimated (depending on the 
study) from 45% in males and 56% in females to 
79% and 69%, respectively [19, 20].

In the present study 49.18% of children had 
cardiac defects (CD). Congenital heart diseases 
occur in Down syndrome newborns in almost 
50% [21]. In children with Down syndrome and 
cardiac defects, the growth process is particularly 
impaired. The extent of this impairment is depen-
dent on the severity of the CD. In severe CD, the 
negative influence of this defect on the growth 
processes of DS children is greater than in mild 
CD [22]. Another favorable factor is early surgical 
correction [23]. The authors believe that L-thyrox-
ine supplementation in children with subclinical 
hypothyroidism and heart defects improves chil-
dren’s growth and height velocity.

The authors concluded that early administra-
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tion of L-thyroxine results in a significant improve-
ment in the growth process of children with Down 
syndrome. It is advisable to monitor thyroid func-
tion in these patients. Optimizing the therapy af-
fects children’s annual growth increases and makes 
it possible to improve the process of equalization 

of growth deficiency. However, even if the children 
respond well to the early treatment, they usually 
remain shorter than the average population. Chil-
dren with DS and congenital cardiac defects have 
reduced growth potential. The delay of L-thyroxine 
therapy deepens their growth deficiency.
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