
July- September, 2015/ Vol 2/ Issue 3                                                                                               ISSN 2349-5499 

                                                                                                                                                   Research Article 

Pediatric Review: International Journal of Pediatric Research          Available online at: www.pediatricreview.in       30 | P a g e  

 

Determinants of thyroid function in neonates at birth 

 
Dr Pikala Tarakeswara Rao1, Dr Sai Sunil Kishore2, Dr Y V Siva Sankara Murty3, Dr Pundarikaksha Varanasi4, Dr 

Madhusudhan K
5
, Dr Prudhvi Krishna K

6 

 

 
1,4, 5 

Professor, Department of Pediatrics, Maharajah Institute of Medical Sciences, Vizianagaram, 
2
Assistant Professor, 

Department of Pediatrics, Maharajah Institute of Medical Sciences, Vizianagaram, 
3
Additional Professor, Department of 

Pediatrics, Maharajah Institute of Medical Sciences, Vizianagaram,  6postgraduate, Department of Pediatrics, Maharajah 

Institute of Medical Sciences, Vizianagaram, India. 

 

Address for correspondence: Dr Pikala Tarakeswara Rao, Email: p_tarakeswara@rediffmail.com 

…………………………………………………………………………………………………………………………….. 

Abstract 

Introduction: Thyroid function test is commonly done in neonatal period to evaluate thyroid status.  Interpretation of T4 

and Thyroid stimulating hormone (TSH) values in the immediate post natal period is difficult due to wide physiological 

variation in their levels and potential influence of multiple factors. There is paucity of regarding thyroid function tests 

and the determinants. Aims: To assess the average level of T4 and TSH and to identify the impact of gestational age, 

birth weight, gender and mode of delivery on thyroid function in newborn. This is a prospective study conducted in 

neonatal care unit of tertiary hospital. Total of 108 neonates are enrolled in the study. Studied population were divided 

into groups based on sex, gestational age, birth weight and mode of delivery. Methods and Material: Venous sample is 

obtained at the age of 72-120 hours of life from a peripheral vein. The sample is sent for T4 and TSH levels estimation. 

Results:  Mean T4 of 7.0±4 in Preterm is significantly lower than 10.1±5.6 in term neonates (p<.o1). Positive significant 

correlation of T4 with gestational age was observed ((r=0·68 and P<0·01). TSH negatively correlated significantly with 

gestational age (r=−0·34 and P<0·01). Significant difference in mean T4 and TSH was noted in low birth weight (LBW) 

and in neonates weighing >2.5kg. Low birth weight (VLBW) also showed low levels of T4 which was significantly 

lower compared to low birth weight babies. TSH levels showed no difference between LBW and VLBW neonates. 

Gender and mode of delivery had no significant impact on T4 and TSH levels. Conclusions: Interpretation of T4 and 

TSH levels should be done with caution. In the postnatal period normative gestational age and birth weight specific data 

should be available before interpretation of thyroid levels. This will avoid unnecessary reinvestigations and follow-up. 
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Introduction 

Congenital hypothyroidism reported to occur in India at 

about 1:2640 which is much higher than the world wide 

average of 1:3800 [1].
 
Clinical features are often subtle 

and many newborn remain undiagnosed at birth. The 

slow development of recognizable clinical features 

coupled with the importance of early treatment led to 

implementation of newborn screening programme 

worldwide. Unfortunately in our country there is no 

nationwide screening programme to detect congenital 

hypothyroidism, despite the fact that the incidence is 

higher than the world wide average. T4 and TSH are 

commonly assayed to evaluate thyroid status. T4 and 

TSH are dynamic and influenced by many perinatal  
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factors making interpretation of results difficult in the 

immediate postnatal period. Aim of this study is to 

document level of T4 and TSH in newborn period and 

to determine the impact of perinatal factors on thyroid 

status. Implementation of screening programme in our 

country is constrained due to socio-economic reasons 

and due to non availability of medical care to majority 

of newborns. 

Subjects and Methods 

This is a prospective study conducted in a neonatal care 

unit of a tertiary hospital. All neonates with gestational 

age > 28 wks and birth weight > 1000 gms who were 

admitted during one year period were enrolled in the 

study. Detailed history and admitting complaints of the 
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newborns were recorded. Gestational age was assigned 

by expanded New Ballard Scoring system. The 

neonates were weighed with electronic weighing 

machine with an accuracy of +/-5gms. Babies with 

critical illness, complex heart disease, gross 

malformations, and maternal history of thyroid diseases 

or intake of antithyroid drugs were excluded from the 

study. Babies less than 1000 gms or less than 28 wks 

were excluded from the study. Written informed 

consent was obtained from parents. Institutional ethical 

committee approval was also taken before starting the 

study.  

 

Venous blood sample of 1 ml from the peripheral vein 

was drawn between 3-5 days of postnatal age for all 

newborns. T4 and TSH estimated by Enzyme linked 

inmmunosorbant assay (ELISA) method using antigen 

coated tube from Monobind USA. Principle of assay is 

combination of an enzyme immunoassay sandwich 

method with a final fluorescent detection. The results 

are automatically calculated by the instrument in 

relation to calibration curve stored in the memory. For 

estimation of T4 and TSH, mean absorbance for each 

standard, control and sample were determined. The 

concentrations of each standard against its absorbance 

were plotted on graph paper.  

 

Categorical outcome variables were analyzed by Chi 

square test with continuity correction or Fisher’s exact 

test, wherever one or more expected cell size was less 

than 5. Numerical variables were first tested for 

normality. Variables whose skewness statistic was more 

than 1.96 times the standard error of skewness were 

considered to have skewed distributions; normally 

distributed variables were compared by Student’s t test 

after evaluating equality of variance by Levene’s test. 

Variables with skewed distribution were compared by 

Mann Whitney U test. P value of less than 0.05 was 

taken as significant. Statistical analysis was done by 

Spss15.0 for windows.  

Results 

During the study period, 120 neonates of 3-5 days 

postnatal age were enrolled in the study. Twelve 

samples were inadequate/ haemolysed and could not be 

analysed. Hence data was available for 108 neonates. 

Table1 shows baseline characteristics of the study 

population. The mean gestation was 35.7 ± 3 wks and 

birth weight was 2358 ± 690 gms respectively. There 

were 60 (55.6%) males and 65 (60.2%) were born by 

caesarean section. There were 53 (49.1%) preterm 

neonates, 50 (46.3%) were LBW, 11 (10.2%) were 

VLBW neonates. Twenty five neonates had initial 

abnormal values during the neonatal period and they 

were followed up till 8 weeks of postnatal age. The T4 

and TSH values were 8.1 (6.3, 10) (median, IQR) and 

7.5 (4.8, 10.7) (median, IQR) respectively in the entire 

study group (Table 2). Table 2 shows comparison of T4 

and TSH values according to the gender and route of 

delivery. T4 and TSH were similar between males and 

females. T4 values were 9.1 ± 3.1 µg/dl and 8 ± 2.5 

µg/dl among males and females respectively (p=0.05). 

TSH values were 8.1 ± 4.3 and 7.9 ± 3.8 µIU/ml among 

males and females respectively (p=0.9). T4 and TSH 

values were similar in neonates born by vaginal route 

and caesarean section. T4 values were 8.5 ± 3 µg/dl and 

8.2 ± 2 µg/dl among babies born by caesarian and 

vaginal route respectively (p=0.7). TSH values were 8.1 

± 4 and 7.3 ± 4 µIU/ml among babies born by caesarian 

and vaginal route respectively (p=0.4). 

 

Table 3 shows comparison of T4 and TSH values 

according to the gestation and birth weight categories. 

There were 61 neonates weighing <2.5 kg and 47 were 

>2.5 kg of birth weight. Relationship between birth 

weight and mean T4 and TSH values in venous blood at 

3 -5day postnatal age showed that babies with low birth 

weight had low mean T4 values (7.0±3.6) compared to 

neonates >2.5kgs (10.8±5.4). Mean TSH levels in low 

birth weight neonates are higher (9.0±8.2) compared to 

neonates weighing >2.5 kgs (6.8±7.4). MeanT4 

concentration is found to be significantly lower 

compared to normal weight neonates (p <0.01). Serum 

TSH concentration is significantly higher compared to 

neonates weighing >2.5 kgs (p <0.01).  

 

Table 3 show comparison of T4 and TSH levels 

between LBW newborns and VLBW newborns. There 

is significant difference in meanT4 levels (p=.004). No 

significant difference is observed in TSH levels. There 

was significant positive correlation between T4 values 

and birth weight (Spearman correlation coefficient= , 

p<0.01). The mean TSH levels showed significant 

decreasing trend with increase in birth weight 

(Spearman correlation coefficient= , p<0.01).  

 

Mean T4 and TSH values in 54 premature infants 

were7.0±4, 9.2±8 respectively. The mean T4 and TSH 

in term neonates were 10.2±5.6, 6.8±7.2 respectively. 

The difference was found to be statistically significant 

in premature and term neonates. There was progressive 

increase in mean T4 values with increase in gestational 

age. (Statistically significant: r=+0.63, P<0.001). High 

mean TSH levels were seen in premature babies. There 
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was progressive decrease in mean TSH values with 

increasing gestational age which was statistically 

significant (r=-0.39, P<0.001). Among the study group 

there were 56 (%) sick neonates. Premature sick 

neonates had low T4 levels compared to healthy 

neonates. Among term neonates no difference in mean 

T4 and TSH values observed between sick and healthy 

neonates. 

Follow up T4 and TSH values were obtained at 8 wks 

of age for those who had initial abnormal thyroid 

function tests. mean T4 and TSH values at 8 wks were 

7.465 and 12.185 respectively. Intial T4 and TSH levels 

were 5.2 and 9.8 respectively. Significant increase was 

observed in both T4 and TSH in followed up neonates. 

 

Table 1 .Baseline characteristics of study population: 

Characteristic Number (n=108) 

Birth weight, gms, m ± SD 2358 ± 692 

Gestation, Wks, m ± SD 35.7 ± 3 

Male (%) 60 (55.6) 

LBW (%) 50 (46.3) 

VLBW (%) 11 (10.2) 

Preterm (%) 53 (49.1) 

Caesarian delivery (%) 65 (60.2%) 

 

Table 2: Comparison of thyroid function according to gender and type of delivery 

 n T4 µg /dl 

Median (IQR) 

 

p value 
TSH µIU/ml 

(Mean ± SD) 

p value 

Total Study sample 108 8.6 ± 2.9  8.1 ± 4  

Gender 

Male 

Female 

 

60 

48 

 

9.1 ± 3.1 

8 ± 2.5 

 

0.05 

 

8.1 ± 4.3 

7.9 ± 3.8 

 

0.9 

Type of Delivery 

LSCS 

Normal 

 

65 

35 

 

8.5 ± 3 

8.2 ± 2 

 

0.7 

 

 

8.1 ± 4 

7.3 ± 4 

 

0.4 

 

Table 3: Comparison of thyroid function according to gestation, birth weight and sickness 

  

n 
T4 µg /dl 

(Mean ± SD) 

 

p value 
TSH µIU/ml 

(Mean ± SD) 

p value 

Gestation 

Term 

Preterm 

 

55 

53 

 

10.2 ± 3 

7.1 ± 2 

 

 

 

 

6.8 ± 4 

9.2 ± 4 

 

Birth Weight 

Normal birth weight 

LBW 

VLBW 

 

47 

50 

11 

 

10.8 ± 3 

7.2 ± 2 

5.8 ± 1 

 

<0.01* 

0.004** 

 

 

6.8 ± 4 

8.9 ± 4 

9.2 ± 5 

 

0.8 

0.8 

Sickness 

Normal Neonates 

Sick neonates 

 

52 

56 

 

8.7 ± 1.7 

6.4 ± 1.5 

 

0.03 

 

10.1 ± 3.4 

9 ± 4.3 

 

0.7 

(*= comparison of p value between LBW and normal birth weight neonates 

**= comparison of p value between VLBW and LBW neonates) 
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Figure 1: Scatter plot showing correlation between gestation & T4 

 

 
 

 

Figure 2: Scatter plot showing correlation between gestation & TSH 
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Figure 3: Scatter plot showing correlation between birth weight & thyroid function 

 

 

  
 

Discussion 

Congenital hypothyroidism is the most common cause 

of preventable mental retardation. Early diagnosis and 

treatment will prevent mental retardation. Early 

diagnosis is hindered by paucity of clinical signs and 

symptoms. Diagnosis is largely based on biochemical 

tests. Screening for hypothyroidism is done on cord 

blood in many countries. No screening programme exits 

in India for detection of congenital hypothyroidism. 

Diagnosis is solely done on T4 and TSH level obtained 

in immediate postnatal period. There is physiological 

surge of TSH level in immediate post natal period 

which leads to change in levels of T4 and T3. Levels 

stabilises during 1-2 days of life
 
[2].  

 

Magnitude of physiological surge is less in preterm 

neonates. Ideal time for estimating T4 and TSH levels is 

3-5 days of life [3,4]. In this study samples were drawn 

between 3 to 5 days of life to avoid physiological 

influences on the serum levels of T4 and TSH. The 

study was undertaken to evaluate T4 and TSH values in 

relation to birth weight, gestational age, sex and mode 

of delivery. 

 

Reference values of T4 and TSH depend on postnatal 

age of neonate, gender and method of estimation [5,6]. 

Out of 108 neonates admitted 55.56% are males 

compared to 44.44% females. No statistically 

significant difference in levels of T4 and TSH values is 

noted in males and females neonates. Chinyanga et 

al.[7] in their study on 500 term neonates in immediate  

 

 

postnatal period found no significant sex related 

difference in mean T4 and TSH levels. Matlu et al., 

found no significant gender difference in T4and TSH in 

neonates from day 1 to 28 day old neonates [8]. 

Observation of this study is in accordance with previous 

studies.
 

 

Out of 108 newborns admitted only 30 babies delivered 

normally. The percentage of newborns delivered by 

ceaserean section enrolled in the study is high. No 

significant difference in TSH and T4 concentration 

observed in vaginal and ceaserean delivered groups. 

Eltom A et al., in their study stated that mode of 

delivery had no significant effect TSH and T4 levels on 

cord blood samples [9]. Mikelsaar et al., study noted a 

high TSH levels in caesarean born babies which do not 

match with the observation of this present study [10]. 

 

Most cases were of low birth weight. 61(56.48%) out of 

108 babies were < 2.5 kgs compared to 47(43.52%) 

who were >2.5 kg. Literature review showed conflicting 

impact of birth weight on T4 and TSH levels. Studies 

comparing the effect of birth weight on thyroid status 

were mostly done on cord blood samples. Romagnoli C 

et al noted no significant influence of birth weight on 

T4 and TSH[11]. Frank JE et al observed median T4 

concentrations for each weight group (in 250 gm 

increments) increased progressively and significantly 

up to 2500 gm.[12] Thyrotropin concentration 
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correlated inversely with birth weight. Korada M 

etal[13]., study showed negative correlation of TSH and 

birth weight. In the present study low mean T4 levels 

and high TSH levels were observed in low birth 

neonates. Comparison between LBW and VLBW 

showed significant difference in T4 concentration. 

Significant progressive increasing trend of mean T4 

levels with increase in birth weight is observed. Mean 

TSH levels inversely correlated with birth weight. 

Magnitude of physiological changes of thyroid 

hormones in preterm is less compared to term babies. 

Immaturity of pituitary hypothalamic axis is one reason 

for altered thyroid status in premature neonates. 

Moreover critical illness is common in preterm 

neonates which can further derange thyroid hormones 

levels[14]. Effect of gestational age on T4 and TSH 

concentrations were extensively studied. Results are 

varied because of multiple factors involved in the 

alteration of serum levels. Desai et al in their study on 

cord blood observed significant lower mean T4 in 

preterm neonates compared to term neonates [15]. 

 

 Levels significantly correlated positively with increase 

in gestational age. High TSH levels in preterm 

newborns negatively correlated with gestational age. 

Low meanT4 and high TSH serum concentration are 

observed in preterm neonates in our study. T4 levels 

showed significant positive correlation with gestational 

age and TSH showed significant negative correlation 

with gestational age. Observation of this study is in 

agreement with the findings of Desai et al. Korada M et 

al also noted negative correlation of TSH concentration 

with gestational age[13]. Romagnoli et al found no 

correlation of TSH with gestational age [11]. As several 

factors can influence the T4 and TSH levels, 

interpretation of the measured values should be made 

by keeping these factors in mind. This will help to 

avoid unnecessary repetition of evaluations, thereby 

saving on cost as well as the need to subject the 

newborn to invasive tests. Normative data should be 

made available to help evaluation and follow up. 
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