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Abstract  

Background and Objective: Thyroid function problems are often present with prematurity disorders. Thy-
roid hormones regulate growth and distinguish body organs; especially they affect central nervous system and 
metabolism of carbohydrates, lipids, and vitamins. Thus, these hormones should be evaluated. The present study 
aims to determine the mean level of thyroid hormones among premature infants referred to NICUs of Aliasghar 
and Akbarabadi hospitals in 5th day, 2nd and 4th weeks.  

Methods: In this cross-sectional study 140 infants who referred to Aliasghar and Akbarabadi hospitals NICU 
since May 2012 were examined after obtaining written consent from their proxies. At the 5th day 1cc blood sam-
ple was taken; and the procedure was repeated at the 2nd and 4th weeks. TSH and T4 were measured and the 
mean was calculated for the 3 stages. 

Findings: A total of 140 patients (80 boys) were evaluated. Gestational mean age was 31.91 weeks. At the 
5th day the means of TSH and T4 were 4.16 and 8.71, at the 2nd week 4.47 and 8.12, and for the 4th week 4.08 
and 8.76, respectively.  

Conclusion: In current study TSH level at the 5th day was 4.16±3.3 and T3 serum level 8.71±3.4. TSH in 2nd 
week measuring was 4.47±2.5 and T4 was 5.12±2.9. At the 4th week the TSH level was 4.08±1.9 and T4 was 
8.76±2.8. TSH level was independent from gestational age, but T4 serum level had direct association with gesta-
tional age. There was no relationship between thyroid hormones’ level with birth weight, thyroid disorders his-
tory in infants’ family, and consuming thyroid medications during pregnancy. 
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Introduction 
Thyroid problems are always associated with 

prematurity disorders. Undeveloped hypothala-
mus- hypophysis-thyroid axis, depleted thyroid 
hormones after birth, non-thyroid diseases and 
drugs such as dopamine and steroids may cause 
thyroid dysfunction in preterm or premature in-
fants. Furthermore, iodine deficiency or overdose 
can cause thyroid dysfunction (1). Despite preven-
tive programs for iodine deficiency treatment, in 
some regions low iodine insufficiency is prevalent 
(2).   

Thyroid hormones have an effect on develop-
ment and distinguishing body organs especially 
central nervous system (CNS) and influence me-

tabolism of carbohydrates, lipids, and vitamins (3). 
These hormones also play role in regulating neu-
ropsychological functions in children and adults. 
Thyroid hormones have role in neural develop-
ment, neurogenesis, myelination, dendritic growth 
and synapse formation. Besides, they play pivotal 
role in regulation of metabolism, reproduction sys-
tem function, cardiovascular system and lung de-
velopment (4). 

Thyroid gland’s production of thyroid hor-
mones occurs during the third trimester of preg-
nancy, thus premature infants more probably suf-
fer from hypothyroidism. Moreover, non-thyroid 
diseases can change metabolism and cause thyroid 
hormones disorder (5). Fetal serum T4 gradually 
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increases during mid-pregnancy period and while 
reaches to 11.5 µg/dl, and up to delivery time thy-
roid simulating-hormone (TSH) serum gradually 
increases to 10 mu/l (6). Thyroid function in 
premature newborns decreases quantitatively so 
that serum thyroxine (T4) level is lower than that 
of term infants but TSH and triiodothyronine (T3) 
is normal or lower than normal and free thyroxine 
(fT4) level is also low (7). Therefore, preterm in-
fants often experience low T4 level during the first 
week of life and afterwards T4 level gradually in-
creases up to six weeks of age which equals to that 
of term infants (7). This transient hypothyrox-
inemia is because of immature hypothalamus-
hypophysis-thyroid axis and nonparticipation of 
maternal thyroid hormones (7). 

Congenital hypothyroidism is one of the most 
important preventable maternal endocrine disor-
ders which may cause main mental disability in 
future. Blood-TSH (b-TSH) evaluation for screen-
ing of thyroid disorders has been under considera-
tion during current decades, though that screening 
has undergone some changes for racial and iodine 
resource differences in various people. Other per-
missive factors for changes in screening programs 
are increasing birth rate of preterm infants and 
20% increase of survived infants with very low 
birth weight (VLBW) during recent 20 years (8). 

Thyroid function disorder in VLBW infants, 
who are defined as those with birth weight of 
1000-1499gr, is identified with sudden and de-
layed rise of TSH in time of delivery, low level of 
circulating T3 and T4 and fT4, and low serum-
TSH (s-TSH) level (9). 

In preterm infants (less than 37 weeks) coinci-
dent prevalence of atypical and primary congenital 
hypothyroidism is higher. Furthermore, congenital 
hypothyroidism in LBW infants (birthweight 
1500-2499gr) and VLBW infants is more preva-
lent (10).  

Transient rise of TSH in premature infants is 
seen frequently. Some studies assumed prematuri-
ty as an independent risk factor for hypothyroid-
ism (11). Some other studies reported transient 
hypothyroidism more prevalent in preterm than 
term infants, while other studies reported the same 
prevalence rate for both groups (12). 

Transient hypothyroxinemia is also a prevalent 
disorder among preterm infants which is identified 
with temporary low serum T4 and fT4 levels a 
normal TSH level is present. This disorder affects 
a wider range of infants with less than 30 weeks 
age and not only accompanies with neural side 
effects such as decrease of IQ but also can in-
crease cerebral palsy (CP) risk (13).  

Undeveloped hypothalamus-hypophysis-thyroid 
axis, immature production of thyroid hormones, 
immature hormones metabolism, and systemic 
diseases are among the most important factors af-
fecting thyroid function in preterm infants (14).  

Due to the high rate of premature infants with 
thyroid hormones disorders in Iran and giving a 
more precise thyroid function in these infants, we 
designed this study to determine mean thyroid 
hormones level in 5th day, 2nd and 4th weeks in 
premature infants hospitalized in NICUs of Ali-
asghar and Akbarabady hospitals in Tehran, Iran. 

  
Methods 
 In this descriptive-cross sectional study we in-

vestigated all records of infants referred to    NI-
CUs of Akbarabady and Aliasghar hospitals since 
May 2012. Written consent was obtained from the 
patients’ proxies. All patients gave a full history 
including gestational age, current age, sex, birth 
weight, kind of delivery, underlying diseases, 
pregnancy problems and reasons for hospitaliza-
tion. Patients whose proxies were unsatisfactory to 
participate in this study were excluded. Also, pa-
tients whose mothers had active and uncontrolled 
thyroid diseases were excluded due to possibility 
of passing placental hormones between maternal 
blood and fetus. On the 5th day, 1 cc blood sample 
was taken and the procedure repeated on 2nd and 
4th weeks. TSH and T4 levels were measured and 
mean level of hormones calculated in three steps.  

Inclusion criteria were prematurity, and hospi-
talization in NICU. Exclusion criteria were proxies 
dissatisfactory to participate, maternal history of 
active and uncontrolled thyroid diseases, and ma-
jor anomalies. In the performed analysis, p=0.05 
was considered significant. 

 
Results 
Data for 140 infants (male=80 (57%)) were col-

lected. Sonography-based gestational mean age 
was 31.91 weeks. Based on the sonography data, 
most people’s gestational age (85%) has been be-
tween 29-34 weeks. Hypothyroidism was seen in 
only 5% of infants’ families. About 95% (n=133) 
of mothers received no medications during preg-
nancy.  

Only 2% (n=3) of infants had no diseases while 
birth and 98% (n=122) suffered from infant respir-
atory distress syndrome (IRDS). 

A comparison among means of 3 times measur-
ing TSH revealed a significant relationship 
(p=0.019). The relation between birth weight and 
TSH level was not significant (p=0.98). 

The relationships between family history of thy-
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roid diseases and means for TSH (p=0.071) and 
T4 (p=0628) were not significant.  

 
Conclusion 
In current TSH and T4 levels in 140 premature 

infants hospitalized in NICU were measured of 
whom 57% (n=80) were male and the rest were 
female. Mean gestational age was 31.91 weeks 
and most infants were born during 29-31 weeks. 
About 47% were low birth weight. 

Based on the Chan et al (15) study fT4 level in 
VLBW infants has been 16.8±3.2 µmol/L and 
TSH 4.56±2.5 µmol/L. FT4 level had reverse rela-
tionship with gestational age as to the fT4 level 
decreased with increase of gestational age. TSH 
level had a very weak relationship with gestational 
age.  

In our study, TSH level in 5th day was 4.16±3.3 
µmol/L and serum T4 8.71±3.4 µmol/L. Second 
time (2nd week) TSH and T4 levels were 4.47±2.5 
and 8.12±2.9 µmol/L, respectively. The last time 
(4th week) measuring yielded 4.08±1.9 and 
8.76±2.8 µmol/L for TSH and T4 levels, respec-
tively. Therefore, TSH level shows an increase in 
week 2 but in week 4 it decreases and reaches to 
5th day level. However, T4 level is at the minimum 
in the 2nd week but again increases in week 4 to 
reach to the level 5th day after birth. Thus, it could 
be concluded that the TSH and T4 levels after 4 
weeks after birth are similar to the 5th day levels, 
though they had some changes intermittently.  

There was no significant relationship between 
serum TSH level and gestational age. However, 
decreasing gestational age was associated with 
increasing T4 levels for all three times measuring. 
Therefore, we can assume TSH level independent 
of gestational age but T4 has a direct relationship 
with gestational age.  

In Sun et al study (16), TSH level was associat-
ed with birth weight but uncorrelated with weight 
of premature infants. Also, TSH levels were inde-
pendent of sex.  

In present study not only birth weight had no 
statistical relationship with TSH level, but also 
was independent of serum level. Similar to Sun et 
al study, we found no relationship between in-
fants’ sex and levels of thyroid hormones.  

History of thyroid problems was seen in only in 
5% of studied infants’ mother or families. None-
theless, we found no relationship between history 
of thyroid hormones problems in infants’ families 
with hormones’ levels. These two variables were 
independent.  

In addition, only 2% (n=3) of mothers had con-
sumed Levothyroxine during pregnancy which 
was found to be independent of TSH and T4 lev-
els. 

 
Conflicts of interest: None declared. 
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