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Abstract: 

Objective: To estimate the level of umbilical cord TSH in term Neonates in Manipur  

Study design and setting: Cross-sectional study conducted in the Dept. of Biochemistry in collaboration with 

Dept. of Pediatrics and Dept. of Obstetrics &Gynaecology, Regional Institute of Medical Sciences (RIMS), 

Imphal (Manipur). 

 Materials and Methods: Blood samples were collected from the umbilical cord of 500 term newborn infants 
at the time of birth of the baby. Thus a mixed cord blood sample including both from the umbilical artery and 

vein was obtained and Thyroid stimulating hormone level (TSH) was estimated within 24 hrs by enzyme 

immunoassay.  

Results: The birth weights ranged between 2.5 to 4.0 kg. The male: female ratio was 205:295. TSH values 

ranged from 2.8-52.3mlU/L. The mean value was 13.264mlU/L. A cut –off value of 20 mlU/L was used for recall 

testing of complete thyroid profile (T3, T4 and TSH). Forty seven infants were recalled for repeating complete 

thyroid profile 
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I. Introduction 
 Congenital hypothyroidism (CH) is by far the most common preventable cause of mental retardation in 

infants, accounting 90% of hypothyroidism cases in infants. CH occurs when any part of the fetus’s thyroid 

system fails to develop correctly1. It is a major preventable cause of mental retardation with an incidence of 1 in 

4000 births in various neonatal programme.2 Most newborns with CH show no clear symptoms of the disorder, 

and could potentially go for months with the disease undetected. Accompanying the overt clinical changes in the 

infants is the less obvious damage to the brain resulting in mental retardation. Although treatment at this 
juncture will reverse the clinical signs and symptoms, the damage to the baby’s brain is irreversible. The longer 

the disorder goes unrecognized (and thus untreated) the greater is the insult to the brain. It is thus essential to get 

the newborns tested for CH within three months of birth. If the initial screening shows a low level of T4 

hormone and elevated TSH, further test can be done to confirm a diagnosis of hypothyroidism. Few studies are 

reported regarding the screening for congenital hypothyroidism. Screening for congenital hypothyroidism (CH) 

is widespread for the last two decades. It has not been able to be implemented in developing countries like India 

because of several factors like cost, lack of reliable laboratories on a large scale, and non availability of base line 

data in our population. Use of cord blood TSH as a screening tool is an attractive preposition because of its 

simplicity and accessibility 3. Fuse, et al had shown that mixed cord blood is a good sampling technique for 

screening for CH 4. Walfish concluded that cord TSH had a better specificity and sensitivity as compared to cord 

or filter paper T4 at 3-5 days of age 5. The present study was designed to estimate the level of TSH in cord blood 

as a screening test of CH so that early intervention, follow up and counseling can be given. 

 

II. Materials and Methods 
 The study was carried out from April 2008 to Jun 2009 in the Department of Biochemistry, Regional 

institute of Medical sciences Imphal, in collaboration with the Department of Pediatrics and Obs.  and 

Gynecology. All the deliveries conducted during the study period form the study group.  
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       Blood samples were collected in a sterile container drawn from a 15-20 cm length of the Umbilical 

cord incised while severing it at the time of birth of the baby. Thus a mixed cord blood sample including both 

from the umbilical artery and vein was obtained.  Babies who were born preterm (< 37 wk) or weight < 2.5 Kg 

or whose mothers were on any thyroid medications were excluded from the study. Records of the mothers age, 

parity, thyroid status, race, residence, thyroid status, race residence, community, blood pressure, diabetes, use of 

iodine antiseptics on the mother prior to delivery etc. were kept. The type of medications or anesthesia given , 

anesthetic agents including doses used, duration of anesthesia given to the mother till birth of the baby, the type 
of antiseptics used on the mother were also noted. At birth, the baby was resuscitated and examined for weight, 

sex, time to first cry. APGAR scores were noted. TSH was estimated within 24 hrs by enzyme immunoassay 

(Micro Well TSH ELISA) using kit provided by HUMAN. Five hundred samples of umbilical cord blood 

neonates were examined. Forty seven infants were recalled for repeating complete thyroid profile. One baby was 

finally proved to be hypothyroid after repeat confirmation. There was no dropout among the babies approached 

for repeat testing. 

 

III. Results 
    Five hundred samples of cord blood were tested for TSH. 
  

Table I - Weight Wise Distribution of Samples for TSH Estimation 
Weight No. of Samples % 

2.5-2.99 Kg 170 34 

3-3.49 Kg 240 48 

3.5-3.99 Kg 85 17 

4Kg & above 5 1 

The birth weight of the infants ranged between 2.5 to 4.0 kg. 

 

Table II - Cord Blood TSH levels 
Cord TSH 

level (mIU/L) No. of samples % 

< 4 34 6.8 

4-7.99 134 26.8 

8-11.99 163 32.6 

12-15.99 84 16.8 

16-19.99 38 7.6 

20-24.99 25 5 

25-29.99 15 3 

30-34.99 1 0.2 

35-39.99 1 0.2 

40-44.99 1 0.2 

45-49.99 2 0.4 

50-99.99 2 0.4 

>100 0 0 

 

      TSH values ranged from 2.8-52.3mlU/L. Mean TSH value was 13.26mIU/L. Forty seven infants were 
recalled for repeating complete thyroid profile. There was no dropout amongst the babies approach for repeat 

testing. 

Fig I: Sex wise distribution of the cases 

Sex-wise Distribution

41%

59%

Male Female

 
       Male: female ratio was 205:295, 41 % males and 59% females 

 

IV. Discussion 
         In our study TSH values ranged from 2.8-52.3mlU/L. Forty seven infants were recalled for repeat 

complete thyroid profile. One baby was finally proved to be hypothyroid after repeat confirmation. The cord 

TSH value in that infant was 52.3mlU/L. TH concentrations are low in the fetus during the first half of 
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pregnancy. During this time, the fetus is entirely dependent on maternal TH; its supply to the fetus is controlled 

by the placenta and the thyroid status of the mother. The fetal hypothalamic –pituitary –thyroid axis begins to 

function by mid gestation and is mature in the term infant at delivery. Despite the critical importance of TH on 

multiple organ systems, especially the brain, most infants with CH appear normal at birth. The hypothyroid fetus 

appears to be protected at least in part by placental transfer of maternal TH. This  was best illustrated by the 

demonstration that cord blood thyroxine (T4) concentration at birth in those  infants unable to synthesize T4 was 

nonetheless one third to one half that of normal infants 6 .In addition, there is increased intracerebral conversion 
of to triiodothyronine (T3), resulting in increased local availability of T3 despite the low serum concentrations 7. 

 Indeed, normal or near-normal cognitive outcome is possible in even the most severely affected infants 

with CH. This is true as long as postnatal therapy is early and adequate and maternal thyroid function is normal. 

 In contrast, when both maternal and fetal hypothyroidism are present, whether attributable to severe 

iodine deficiency, potent thyrotropin receptor (TSH-R)-blocking antibodies (TRBAbs) (or TSH-blocking 

immunoglobulin), or maternal-fetal PITI deficiency, there is a significant impairment in neurointellectual 

development despite adequate therapy soon after birth 8,9 .Maternal hypothyroidism alone during early gestation 

can lead to mild but significant cognitive impairment of the offspring 9,10 .  

Pilot screening programs for CH were developed in Quebec, Canada, and Pittsburgh, Pennsylvania, in 

1974 and have now been established in Western Europe, North America, Japan, Australia, and parts of Eastern 

Europe, Asia, South America, and Central America 11-13 . In North America, more than 5 million newborns are 
screened and approximately 1400 infants with CH are detected annually. Certainly the main objective of 

screening is the eradication of mental retardation. In addition to the profound clinical benefit, it has been 

estimated that the cost of screening for CH is much lower than the cost of diagnosing CH at an older age. Iodine 

deficiency remains the most common treatable cause of mental retardation Worldwide. Associated nutritional 

deficiencies in selenium and iron may have an effect on neurologic development and thyroidal response to 

iodine therapy 14. Many countries have initiated salt iodination 14-17. Although North America is usually 

considered to be an iodine sufficient area, recent epidemiologic evidence suggest that a number of pregnant 

women may be iodine deficient 18 .  There is also some concern that maternal iodine deficiency may be 

reappearing in developed countries despite salt iodination because diet- conscious young women may avoid 

iodine-supplemented salt and bread 19,20. Iodine supplementation before or during pregnancy will normalized 

thyroid function in the mother and newborn 20,21 .  Although methodology influenced biases can still be present 

in a few cases (onlyT4 as a screening approach or a high cut-off of the TSH test), according to worldwide data 
on iodine supply provided by World Health Organization and the activities of the International Council for the 

Control of Iodine Deficiency Disorders working group, regional differences in CH incidence are suggesting to 

be more likely to be due to iodine deficiency thyroid disorders than to ethnic affiliation. In fact, the CH 

incidence is lower in countries where the iodine supply is sufficient (e.g. USA 1:4000, Japan 1:5000, Taiwan 

1:5700) than in those were iodine supply is deficient Italy, Turkey 1: 2400. Unfortunately, iodine deficiency is 

still prevalent in a large part of the world; including our country which is characterized by a moderate-mild 

iodine deficiency.  

           Our results show that 33.8%(169 cases) samples showed a cord blood TSH value of >10mlU/L. This is 

less to figures from a study in Ethiopia 22 . Our mean value was 13.264mlU/L, while Feleke,et al 23observed 

value of 9.6mIU/L in 4206 newborns. However, our TSH values were somewhat similar to that found  by 

Khadilkar et al 24 who, in a study of 203 neonates found a mean cord TSH of 12.3mlU/L. Arunkumar et.al 25 
who study in 1200 neonates found a mean TSH value 6.13mIU/L which is lower compared to our study.  

 Normal cord TSH values show a wide range of 1.0 - 28.9 mlU/l from birth till fourth day in term 

babies1 and we had used a cut of 20mlU/L and recall rate was 9.4%, but had we opted for a higher cut-off of 25, 

30 or 40 for recall purposes, our rates would have fallen to 4.4%, 1.4% or 1% respectively. A 5-year prospective 

study from Thailand 27 used cut-off value of 30 to begin with and had a recall rate of 1.1% in a large sample size 

of 35,390 neonates. They subsequently modified their recall policy and raised the cut-off value to 40 leading to 

a fall in recall rate to 0.43%.  Higher cut-off values of cord TSH for recall purposes and thus a lower recall rate 

will vastly improve the economic and practical logistics in any widely organized public health program 

particularly so in our country. Our figures have shown a comparable trend as with the normative data for cord 

blood TSH values as reported by various workers across the globe.  

 

V. Conclusion 
         Congenital hypothyroidism (CH) is the one of the most common preventable causes of mental 

retardation which can be detected by measuring the level of TSH in the cord blood. We can conclude that we 

may safely use the widely used cutoff cord blood TSH values of >20 mlU/ml for purposes of recall for retesting, 

through from logistic angles a cut off value of >30 or >40 may be used. Still population-based studies may be 

done to achieve more credible guidelines, more so to gauge the incidence and epidemiology of CH in our 

country. 
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