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Abstract: The signs and symptoms of congenital hypothyroidism are often not easily recognizable and
newborns should be screened soon after birth for early detection. India accounts more than 40% of the global
burden of low birth weight babies. Small-for-gestational-age are more prone for development of thyroid
disorders which may affect neonatal adaptation and future health in infancy and adulthood. Preterm babies
have immature hypothalamic-pituitary-thyroidal axis , synthesis and metabolism with systemic disease and
exposure to drugs which make them more susceptible to have abnormal thyroid profile. The study is aimed to
estimate and compare thyroid profile between preterm / term SGA babies and normal birth weight babies. 90
newborns comprising of three groups including preterm AGA, term SGA, term AGA were screened for thyroid
hormones (T3,T4, TSH) between day 3 and day 7 of life with venous blood sample. Both Preterm AGA and term
SGA babies have significant thyroid profile abnormality compared to term AGA newborns with lower T3, T, and
higher TSH levels than term AGA ( p value < 0.05)

I.  Introduction
Thyroid hormones are required for growth and neurocognitive development. As the signs and
symptoms of congenital hypothyroidism are often scarce and not easily recognizable, newborns should be
screened soon after birth for early detection. Congenital hypothyroidism (CH) is one of the most common
preventable causes of mental retardation. Excellent outcome is seen in infants with congenital hypothyroidism
those who are diagnosed and treated early, in terms of normal mental and neurologic performance. It is seen
physical recovery is good and stature is normal, when replacement therapy is begun within the first 2 months of
life. If treated early the babies have 1Q > 85 and if left untreated babies develop impairment in visuospatial
processing, arithmetic ability, speech, or fine motor coordination, selective memory and sensorimotor defects."
India accounts more than 40% of the global burden of low birth weight babies with 7.5 million babies
(or 30% of the country’s total annual live births) being born with a birth weight less than 2500 grams. Of these
7.5 million babies, 60% are born at term after fetal growth restriction, while the remaining 40% are born
preterm, constituting a quarter of the global burden of preterm births (INAP). Babies with a birth weight and/or
length below the 10th percentile of a population of the same gestational age are defined small-for-gestational-
age (SGA).? IUGR results due to complex factors of fetal, placental and maternal origin.** and it leads to a state
of chronic fetal stress. Due to these alterations SGA neonates are more prone for development of thyroid
disorders which may affect neonatal adaptation and future health in infancy and adulthood: indeed, higher
incidences of pathologies such as cardiovascular events, metabolic syndrome, hypertension and obesity have
been demonstrated.”
Preterm infants have immaturity of the hypothalamic-pituitary-thyroid axis, immature thyroid hormone
synthesis, immature thyroid hormone metabolism, and systemic diseases in addition to insufficient or excessive
iodine intakes and other drugs which influence preterm thyroid function.

Il.  Materials And Methods

This study was conducted in Bankura Sammilani Medical College at the Neonatal care unit of Pediatric
Department and Postnatal care ward of Gynecology and Obstetric Department. It was conducted for a period of
1 year from 2015 to 2016, on 90 newborns which comprised three groups including preterm AGA, term SGA,
term AGA of 30 newborns in each group. They were screened for thyroid hormones (T, T4, TSH) between day 3
and day 7 of life. Venous blood sample was collected and analysed with Mindray microplate ELISA reader.
Thyroid hormone profile of all the three groups was studied and that of preterm AGA and term SGA was
compared with term AGA. Abnormal thyroid profile is considered when either T, is less than 6.5 ug/dl and TSH
is more than 20 ulU/ml or both T, is less than 6.5 ug/dl and TSH more than 20 ulU/ml.°
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Statistical Analysis:

SAMPLE SIZE was calculated as per the formula N(for each group)=[(z, +zs)°(s1°+s,%)]/d2, where the
z,=1.96 at 5% precision considering two tail test & z5=0.84 with 80% power of the test; s; & s, are the standard
deviations of serum TSH level among the preterm and term babies (as stated in the earlier studies)’®, d=
difference between the mean serum TSH level of the two groups i.e. preterm & term newborn. Statistical
methods (mean, standard deviation) and IBM SPSS 20.0 software was used to analyse the data. Study of
significance was analysed by Chi square test for qualitative data and ANOVA test for quantitative data. P value
<0.05 is considered significant.

I11.  Result And Analysis

The mean gestational of population we studied was 33.4 weeks in preterm, 38.6 weeks in term SGA
and 38.86 weeks in term AGA and the mean birth weight of preterm babies is 1.76kg, term SGA babies is
2.04kg and term AGA babies is 2.723kg. In our present study total of 18 newborns had abnormal thyroid profile
out of which 6 (33.33%) had normal T,4, high TSH; 9 (50.00%) had low T4, normal TSH and 3 (16.66% ) had
low T, high TSH. Ten out of 45 boys (24.44%) and seven out of 45 girls (15.55%) found to have thyroid
dysfunction in neonates. So frequency was higher among boys.Thyroid dysfunction was higher in tribal
population 37.5% (6 out of 16) than the non tribal population 16.21% (12 out of 74).

In our study also abnormal thyroid profile present in 30% preterm AGA with 23.33% (7 out of 30) had
only low T4 and 6.67% (2 out of 30) had both elevated TSH and low T,. In term SGA abnormal thyroid profile
is seen in 26.67 newborns with 3.33% (1 out of 30) had both elevated TSH and low T4, 6.67% (2 out Of 30) had
only low T,, 16.67 (5 out of 30) had only elevated TSH. In case of term AGA only 3.33% (1 out of 30) had
normal T, and raised TSH.

Neonates Low T4 High | Low T, Normal T, | Normal T, | Total
TSH Normal TSH High TSH Normal TSH
Preterm 2(6.67%) 7(23.33%) 0 21 30
AGA
Term SGA 1(3.33%) 2(6.67%) 5 (16.67%) 22 30
Term AGA 0 0 1 (3.33%) 29 30
Total 3 9 72 90
Table-1: Abnormal thyroid profile in term SGA as compared to term AGA
Thyroid Abnormal Normal T4, Total P value Fisher’s | OR (95% ClI)
Profile Thyroid Normal TSH exact test
Profile
Term SGA 8 22 30 0.026
Term AGA 0.095(0.011-
1 29 30 0.815)
Total 9 51 60

Abnormal thyroid profile in Term SGA is significantly more than Term AGA with a p value less than 0.05

Table- 2: Abnormal thyroid profile in preterm AGA as compared to term AGA

Thyroid Profile Abnormal Normal Total [12, df, P value | OR (95% CI)
Thyroid Profile T4, Pearson Chi-
Normal Square
TSH
Preterm AGA
9 21 30 7.68, 1, 0.006 0.08(0.009-
Term AGA 0.685)
1 29 30
Total 10 50 60 | e | e
Abnormal thyroid profile in Preterm AGA is significantly more than Term AGA with a p value of less than
0.05.

Mean T3, mean T, of preterm AGA are significantly less than that of Term AGA with p value less than 0.05 and
mean TSH of Preterm AGA is significantly more than that of Term AGA with p value is less than 0.05 for TSH

Preterm AGA Term AGA Pvalue (ANOVA)
Mean T, 90.27 134.9 <0.001
Mean T, 7.20 9.50 <0.001
Mean TSH 10.83 6.93 0.032
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Mean T3 and mean T, of Term SGA is significantly less than that of Term AGA and mean TSH of Term SGA is
significantly more than Term AGA with p value less than 0.05.

Term SGA Term AGA Pvalue (ANOVA)
Mean T3 1217 134.9 0.002
Mean T, 8.43 9.50 0.009
Mean TSH 13.73 6.93 0.000

IV.  Discussion

In SGA newborns the role of hormones such as insulin, glucagon, cortisol, ACTH and GH have been
studied in depth extensively upto infancy.”*? However in the neonatal period secretion of thyroid hormones in
SGA subjects has been less investigated. Only eight published studies have examined differences in secretion of
thyroid hormones in AGA and SGA babies in the fetal period or the first week of life. One analyzed these
hormones by cordocentesis in the fetal period, four in cord blood at birth and two in the first week of life and
subsequent days.** 18

Our results conform with those of Setia et al.or Padwal et al™ who studied cord blood and those of
Thorpe-Beeston et al.™* who used cordocentesis, all finding higher concentrations of TSH and lower
concentrations of T, in SGA newborns. It is also consistent with works of Bagnoli et al, where samples were
taken from newborns on third day of life depicting increased TSH with decreased T, in SGA newborns.® Our
results are in contrast with those of Nieto-Diaz et al.'” and Brock Jacobsen et al.*® so far as TSH concentrations
are concerned. However, Rashimi et al.’® and Mahajan et al.™ estimated cord blood plasma concentrations of
thyroid hormones and did not find any significant difference between SGA and AGA newborns.

We assessed babies between the third and seventh day of life. It is expected that our results would not be
affected by confounding factors such as type of delivery, fetal distress and maternal diseases, all of which may
affect TSH secretion at birth. Our finding of higher TSH and lower T4 in SGA newborns indicates reduced fetal
secretion of T4 persisting in the first days after delivery. This reduced secretion could be due to retarded
development of the gland, caused by the malnutrition typical of intrauterine growth retardation, and by
associated placental hypoxia.

Of the available studies evaluating thyroid hormone profile, sampling of blood from newborn in the first
week of life was done only by Bagnoli et al and our results were comparable with them. Other researchers
drew blood sample from cord either in intrauterine period or soon after birth. Our data cannot be compared with
that of Brock Jacobsen et al*®, who examined babies after the first week of life. Also, it is not comparable with
works sampling cord blood, where stress factors operate. Since differences in TSH between AGA and SGA
babies are relatively small and can only emerge in a large population, the population examined by Nieto-Diaz et
al'” was presumably too small to detect statistically significant differences. Our finding of higher TSH and lower
T4 in SGA newborns indicates reduced fetal secretion of T4 persisting in the first days after delivery. This
reduced secretion could be due to retarded development of the gland, caused by the malnutrition typical of
intrauterine growth retardation, and by any placental hypoxia.

The incidence of abnormal thyroid profile in preterm infants was high in this study. Thyroid hormone is

associated with the neurodevelopment of preterm infants.”># Despite many studies on thyroid function in
preterm infants, its significance is still debated. Moreover, there has been much debate about the need for
routine repeat thyroid function tests for preterm infants®®*® and thyroid hormone replacement in
hypothyroxinemia of prematurity.
In term neonates, blood specimens are used to measure TSH levels and screen for congenital hypothyroidism
during the first 2 to 5 days of postnatal life. However, the TSH surge and pituitary feedback for thyroid hormone
are limited and TSH may not be increased even though serum thyroid hormone is low in preterm infants.* In
addition, very low birth weight infants usually have various systemic diseases and are given various drugs such
as dopamine, dobutamine and morphine that affect the hypothalamic-pituitary-thyroidal axis. Thus, TSH levels
are not representative of overall thyroid function in preterm infants. This study was conducted in stable
newborns between third and seventh day of life to eliminate stress and/or drug induced alteration thyroid
hormone level.

Fisher et al® Ares et al® stated that in the preterm infant, there is a similar TSH, T4, and T3 surge, but
the magnitude is attenuated. In babies born at more than 30 weeks gestation, T4 and free T4 levels increase over
the next six to eight weeks to levels comparable to those of babies born at term. Ares et al®, Rooman et al**,
Frank et al**, Van Wassenaer et al®® mentioned that however, in the preterm baby born at less than 30 weeks
gestation and with very low birth weight (< 1500 g), the TSH and T4 surges are limited and there is often a fall
in T4 in the first one to two weeks after birth, and transient hypothyroxinemia is common. Our study is also in
line with the above mentioned studies and shows that T, Ty, are less in preterm AGA as compared to term AGA
babies. However TSH was significantly elevated in preterm AGA compared to term AGA.

|.13 |19
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Chung et al” stated that there is higher incidence of thyroid dysfunction in preterm infants with 30%
having having only low T, and 12% having both elevated TSH and low T,. In our study also abnormal thyroid
profile present in 30% preterm AGA with 23.33% (7 out of 30) had only low T, and 6.67% (2 out of 30) had
both elevated TSH and low T,.

The postnatal thyroid function of preterm infants differs from that of term infants. Blunted postnatal
thyrotropin (TSH) surges and low serum T4 levels are frequently observed in preterm neonates; which is
generally referred to as hypothyroxinemia of prematurity.The main factors that influence thyroid function in
preterm infants are immaturity of the hypothalamic-pituitary-thyroid axis, immature thyroid hormone synthesis,
immature thyroid hormone metabolism, and systemic diseases. Insufficient or excessive iodine intakes also
influence preterm thyroid function. However, the TSH surge and pituitary feedback for thyroid hormone are
limited and TSH may not be increased even though serum thyroid hormone is low in preterm infants. Hence
there is a need for repeat thyroid screening for preterm neonates.

V.  Conclusion

The incidence of abnormal thyroid profile was higher in boy baby compared to girl baby. Tribal
population in our study had higher incidence abnormal thyroid profile compared to non tribal population. We
observe that the findings T3, T4, TSH values in preterm and term SGA significantly varies than term AGA.
Preterm babies have more incidence of low T4 and normal TSH indicating hypothyroxinemia. Term SGA
babies have predominantly normal T4 with high TSH indicating thyroid hypofunction. No clinical features of
overt hypothyroidism were found in the newborns with abnormal thyroid profile. Hypothyroxinemia in preterm
babies require proper follow up and may be given therapeutic support for neurocognitive development. Thyroid
hypofunction in SGA babies also need proper follow up of growth, development and thyroid profile assessment.
Preterm and SGA babies are at risk for thyroid dysfunction in 1% week. Timely institution of treatment for
thyroid hypofunction in early infancy is needed.

Contribution:

Dr. Pal actually planned and conducted the study under the guidance and supervision of Prof. Basu. Dr. Pal also
performed the statistical analysis.

Prof. Basu drafted the final manuscript and added important intellectual contents.

Dr. Pal and Prof. Basu express their gratitude to all personnel in neonatal as well as post natal care unit for their
active co-operation without which this work would not have been possible.

Funding: None

Competing interest: None

Referrences

[1]. American Academy of Pediatrics. Newborn Screening for Congenital Hypothyroidism: Recommended Guidelines. AAP Section
on Endocrinology and Committee on Genetics, and American Thyroid Association Committee on Public Health. Available
URL:http://www.medicalhomeinfo.org/downloads/pdfs/congenitalguide.pdf. Accessed on 17/6/16.

[2]. Lapillonne A, Peretti N, Ho PS, Claris O, Salle BL Aetiology, morphology and body composition of infants born small for
gestational age. Acta Paediatr. 1997; 423: 173-176

[3]. Franco Bagnoli, Laura Farmeschi, Luana Peruzzi, Antonietta Musaro, “Altered thyroid function in small for gestational age
newborns: study based on screening test for congenital hypothyroidism”, Journal of Pediatric Sciences 2010;4:e55.

[4]. Arun Kumar Manglik, Nandita Chatterjee and Gautam Ghosh,“Umbilical Cord Blood TSH Levels in Term Neonates: A
Screening Toolfor Congenital Hypothyroidism”, Indian J. of Pediatrics, Vol .42, Oct 2005.

[5] Stefano cianfarani, arianna maiorana, caterina geremia, giuseppe scire,et.al. “ Blood Glucose Concentrations are Reduced in
ChildrenBorn Small for Gestational Age (SGA), andThyroid—Stimulating Hormone Levels are Increased inSGA with Blunted
Postnatal Catch-up Growth”, The Journal of Clinical Endocrinology & Metabolism 88(6);June 2003:2699—2705.

[6]. Fisher D A,Grueters A. Disorders of thyroid in newborn and infant. Ed Sperling M A. Pediatric Endocrinology. Philadelphia.
Elsevier. 3" edition,2008. Pages 198 to 221.

[71. Hye R C, Choong H S, SeiwW Y, Chang W C , Beyong Il Kim, Ee K K, Han S KJung H C. High Incidence of Thyroid
Dysfunction in Preterm Infants. J Korean Med Sci. 2009; 24: 627-31.

[8]. Fisher DA. Thyroid system immaturities in very low birth weight premature infants. Semin Perinatol. 2008: 32:387-97.

[9]. Yoon JJ, Wu RH, Esquea AE Insulin, glucagon and growth hormone in premature infants. NY State J of Med. 1983; 83(2): 178-
183.

[10].  Strinic T, Roje D, Marusic J, Capkun V Cord lood cortisol level is lower in growth-restricted newborns. J Obstet Gynaecol.
2007; 33(2): 144 150

[11].  Setia S, Sridhar MG, Bhat V, Chaturvedula L Growth Hormone in intra-uterine growth retarded newborns. Indian J of Ped. 2007;
74:991-994

[12].  Wollmann HA Growth hormone and growth factors during perinatal life. Horm Res. 2000; 53(suppl 1): 50-54

[13].  Setia S, Sridhar MG, Koner BC, Bobby Z, Bhat V, Chaturvedula L Increased insulin sensitivity in intrauterine growth retarded
newborns- do thyroid hormones play a role? Cl Chim Acta. 2007; 376: 37-40

[14].  Thorpe-Bettston JG, Nicolaides KH, Snijders RJ, Felton CV, McGregor AM Thyroid function in small for gestational age
fetuses. Obste & Ginec. 1991; 77: 701-706

DOI: 10.9790/0853-1607085862 www.iosrjournals.org 61 | Page


http://www.medicalhomeinfo.org/downloads/pdfs/congenitalguide.pdf.%20Accessed%20on%2017/6/16

A Cross Sectional Study Of Thyroid Hormoneprofile In Low Birthweight As Compared ...

[15].
[16].
[17].
[18].
[19].
[20].
[21].

[22].
[23].

[24].

[25].

[26].

Mahajan SD, Aalinkeel R, Singh S, Shah P, Gupta N, Kochupillai N Endocrine regulation in asymmetric intrauterine fetal
growth retardation. J Maternal-Fetal and Neonatal Med. 2006; 19(10): 615- 623

Rashmi, Seth A, Sekhri T, Agarwal A Effct of perinatal factors on cord blood thyroid stimulating hormone levels. J Ped Endoc &
Met. 2007; 20(1): 59-64

Nieto-Diaz A, Villar J, Matorras-Weinig R, Valenzuela-Ruiz P Intrauterine growth retardation at term: association between
anthropometric and endocrine parameters. Acta Obstet Gynecol. 1996; 75: 127-131

Brock Jacobsten B, Hummer L Changes in serum concentrations of thyroid hormones and thyroid hormone binding proteins
during early infancy. Acta Paed Scand. 1979; 68: 411-418

Padwal MK, Kamble BD, Suryawanshi PB, Melikeri RR. Umbilical Cord TSH Levels in Term Small for Gestational Age
Neonates. Indian J Research.vol 2, March 2013, 294-5

Perlman JM. Neurobehavioral deficits in premature graduates of intensive care-potential medical and neonatal environmental risk
factors. Pediatrics. 2001;108:1339-1348.

Gressens P, Rogido M, Paindaveine B, Sola A. The impact of neonatal intensive care practices on the developing brain. J
Pediatr. 2002;140:646-653.

Rapaport R. Thyroid function in the very low birth weight newborn: rescreen or reevaluate? J Pediatr.2002;140:287-289.
Vincent MA, Rodd C, Dussault JH, Van Vliet G. Very low birth weight newborns do not need repeat screening for congenital
hypothyroidism. J Pediatr. 2002;140:311-314

Frank J E,Faix J E,Hermos R J,Mullaney D M,Rojan D A,Mitchel M L,Klein R J. Thyroid function in very low birth weight
infants: Effects on neonatal hypothyroidism screening. January 1, 1996; DOI: http://dx.doi.org/10.1016/S0022-3476(96)70368-2.
Accessed on 17/6/16.

Ares S, Quero J, Morreale de Escobar G. Neonatal iodine deficiency: Clinical aspects. Journal of Pediatric Endocrinology. 2005;
18 Suppl 1: 1257-64.

van Wassenaer AG, Kok JH, de Vijlder JJ, et al. Effects of thyroxine supplementation on neurologic development in infants born
at less than 30 weeks' gestation. New England Journal of Medicine. 1997;336:21-26.

*Dr. Partha Sarathi Pal. "A Cross Sectional Study of Thyroid Hormone Profile in Low Birth Weight
As Compared To Term Appropriate for Gestational Age Newborn In A Tertiary Care Rural Based
Hospital." IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 16.7 (2017): 58-62.

DOI: 10.9790/0853-1607085862 www.iosrjournals.org 62 | Page



