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ABSTRACT

Background: Thyroid hormones are essential for brain development. Transient
hypothyroxinemia early in life may increase the risk of neurodevelopment disabilities
in preterm infant.

Obijectives: Examine the characteristics of thyroid function of preterm infants, and to
determine the validity of a repeat thyroid function test for preterm infants.

Methods: This prospective comparative study was carried out during the period from
Septemper 2016, to March 2017, at Al-Hussein University Hospital and Sohag General
Hospital (neonatal care unit), done on 50 preterm neonates, their gestational age
ranged from 34 to 36 weeks, (group 1), and 20 prterm neonates their gestational age
less than 34 weeks,( group 2), on randomized base. Initial serum levels of free
thyroxine (FT4), free triiodothyronine (FT3), and thyrotropin (TSH) were measured
within the first 10 days of life and were repeated every 2 and 4 weeks after the first
test. The study was carried out on either gender, delivered vaginally or by cesarean
section, to apparently healthy mothers.This Study was carried out at Al-Hussein
University Hospital and Sohag General Hospital (neonatal care unit). Factors related
to the neonate as gestational age ,birth weight, sex and mode of delivary were studied
in relation with the results of thyroid function tests.

Results: This study shows that 42 (84%) of preterm neonates in groupl have normal
thyroid function test, and 3 (6%) have transient hypothyroxinemia, and 5 (10%) have
transient TSH elevation. In group 2, our study shows that 13 (65%) of preterm
neonates have normal thyroid function test and 3 (15%) have transient
hypothyroxinemia and 5 (20%) have transient TSH elevation, the study shows no cases
of congenital hypothyroidism in both (two) groups. Statistical analysis was done by
using IBM SPSS software package version 20.0.Comparison between different groups
regarding categorical variables was tested using Chi-squara test.

Conclusion: Although the study shows no statistical relation between gestational age
and the weight of neonates with thyroid function test results, but there was statistically
significant deference between the elevation in TSH and weight of neonates.
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INTRODUCTION

Thyroid hormones are important
for stimulation of growth and
development of various tissues at

critical periods including the
central nervous system and
skeleton . It is known to regulate

neurodevelopment, probably from
carly fetal life onwards (Chan , et
al., 2007).

Thyroid hormone deficiency
can cause long term morbidity in
terms of behavior, locomotor
ability, cognition and hearing
ability, if the onset is early in
development (Macfaul, et al.,
2004).

During fetal life, the thyroid
gland develops with production of
tetraiodothyronine  (T4) and
triiodothyronine (T3) and secre-
tion into the serum from about 12
weeks gestation, the levels of
which increase to term. Approxi-
mately one third of maternal T4
crosses the placenta to the fetus.
Maternal T4 may play a role in
fetal development, especially that
of the brain, before the synthesis
of fetal thyroid hormones begins.
The fetus of a hypothyroid mother
may be at risk for neurologic
damage, and a hypothyroid fetus
may be partially protected by
maternal T4  until  delivery
(Robert, et al., 2007).

Postnatal thyroid function of
preterm infants differs from that of
term infants. Blunted postnatal
thyrotropin (TSH) and low serum
T4 levels are frequently observed
in preterm neonates; this is
generally referred  to as

hypothyroxinemia of prematurity
(Van Wassenaer, et al., 2004).

In contrast to typical congenital
hypothyroidism, a normal TSH
level wupon initial screening
followed by delayed TSH
elevation is observed in some
preterm infants (Mandel, et al.,
2000).

The main factors that influence
thyroid function in preterm infants
are immaturity of the hypo-
thalamic - pituitary-thyroid axis,

immature thyroid hormone
synthesis,  immature  thyroid
hormone metabolism, and

systemic diseases. Insufficient or
excessive 1odine intakes also
influence preterm thyroid function
(Van Wassenaer, et al., 2004).

Postnatal thyroid function in
preterm babies is qualitatively
similar but quantitatively reduced
compared with that of term
infants. After preterm birth, FT4
and FT3 levels remain lower than
in term born infants during this
period during which total and free
T4 (and T3) levels are low is
generally referred to as transient
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hypothyroxinemia of the preterm
infant (Uhrmann, et al., 2009).

Although the survival rate of
very low birth weight infants has
increased in  recent  years,
guidelines for thyroid function
monitoring have not been
established for preterm infants.

AIM OF THE WORK

The aims of this study were to
examine the characteristics of
thyroid function of preterm
infants, and to determine the
validity of a repeat thyroid
function test for preterm infants,
gather more information for
analyzing the thyroid profile in
preterm infants and compare the
findings with other reports, and to
determine the magnitude of
transient- hybothyroxinemia among
the preterm neonates.

PATIENTS AND METHODS
Ethical Consideration:

1. Patients parent consent.

2. Approval of ethical committee
in pediatrics department faculty
of medicine, Al Azhar Univer-
sity.

3. No conflict of interest in this
study.

Patients

A prospective
carried out on 70 preterm
neonates; 50 preterm neonates
with gestational age ranges from

study were

34 to 36 weeks (group 1); and 20
preterm neonates with gestational
age from 28 to 33 weeks (group
2). Gestational age were assessed
with last menstrual period (LMP),
U/S and New  Ballard score
(Ballard, et al., 1991). This Study
was carried out during the period
from Septemper 2016, to March
2017, at Al-Hussein University
Hospital and Sohag General
Hospital (neonatal care unit).The
obtained data was tabulated and
analyzed.

Inclusion Criteria:

- Gestational age ranges from 34
to 36 weeks for group 1
candidates and from 28 to 33
weeks for group 2 candidates.

Exclusion Criteria:

- Neonates with proved or suspect
sepsis.

- Neonates with maternal thyroid
diseases.

- Neonates with suspicion of
inborn errors of metabolism.

- Neonates with apparent signifi-
cant congenital malformations.

- Neonates with perinatal asphyxia.

All  neonates were be
subjected to the following after
taking the informed consent of
their parents.

1. Complete history taking.

2. Complete clinical examination.

3. Laboratory and radiological
investigations  according to
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clinical indication.

4. Thyroid function assay (Free
T3, Free T4, TSH) (Atlas
Medical Kkits for FT4,
FT3and TSH. William James
House, Cowley Rd.,
Cambridge, CB4 OWX, UK).

Biochemical Estimation
Laboratory Investigations:

The blood samples were taken
from peripheral blood. Initial
serum levels of free thyroxine
(FT4), free triitodothyronine (FT3),
and thyrotropin (TSH) were
measured within the first 10 days
of life using radioimmunoassays
and were repeated every 2 and 4
weeks after the first test. TSH
level is considered normal if (0.25
— 5.1 pU/ml). FT3 normal value is
(3.3-7.5 pmol/dl), and for FT4 is
(11.5-27 pmol/dl) (Robert , et al.,
2007).

Specimen
Preparation:

The method used for estimation
of FT4, FT3 and TSH was
Enzyme Linked Immunosorbent
Assay (ELISA) technique using
Atlas Medical Kkits for FT4, FT3
and TSH. William James House,
Cowley Rd., Cambridge, CB4
OWX, UK.

The serum was separated imme-
diately after collection of 3cc
venous blood from the neonates

Collection and

then collected in a plain red top
venipuncture tube without additives
or anticoagulants. Specimens were
be stored at 2-8 degree C for 5
days. If storage time exceeds 5
days, they can be frozen at -20
degree C for up to one month.

Statistical analysis of the data

Data were fed to the computer
using IBM  SPSS software
package version 20.0.Qualitative
data were described using number
and percent. Comparison between
different groups regarding -cate-
gorical variables was tested using
Chi-square test. Quantitative data
were described using mean and
standard deviation for normally
distributed data. For normally
distributed  data, = comparison
between two independent popula-
tions were done using independent
t-test, while more than two
populations were analyzed F-test
(ANOVA).

RESULTS

This study 1is prospective
comparative study carried out on
50 late-well preterm neonates their
gestational age ranged from 34-36
weeks (group 1), and 20 preterm
neonates their gestational age less
than 34 weeks (group 2). The
study were carried out on either
gender, delivered vaginally or by
cesarean section, to apparently
healthy mothers. General criteria
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of both groups are shown in table

Table (1): General Criteria of the Studied Groups.

Group (1) Group (2) X? P
n= 50 n =20
Sex No. % No. %
Male 23 46.0 9 45.0 | 0.103 | 0.685
Female 27 54.0 11 55.0
GA (weeks)
Range 34 -36 28-33
Mean £S.D. 354+ 1.10 30.5+1.76
Mode of delivery
NVD 25 50.0 12 60.0 | 0.698 | 0.411
C.S. 25 50.0 8 40.0

No significant statistical difference between both groups regarding sex
distribution (P= 0.685) where the mean of the gestational age in group 1
1s 35.4 weeks and in group 2 is 30.5 wks.

Table (2): Comparison Between the Two Studied Groups Regarding the
Mean Level of Free T3 at Different Stages of Follow up

FT3 Pmol/dl Group (1) | Group (2) t P
1%t 10 days after

birth

Range 3.8-8.1 5.2-7.4 0.898 0.225
Mean£S.D. 6.5+0.82 6.3+0.65

After 15 days

Range 4.3-7.5 4.3-7.6 1.12 0.143
Mean£S.D. 6.4+0.83 6.1+1.00

After 30 days

Range 4.34-7.6 1.2-7.4 1.59 0.082
MeanS.D. 6.6+£0.62 6.2+1.36

F 0.68 0.77

P 0.58 0.485

No statistical significant difference between the two studied groups
regarding the mean level of free T3 at birth, during the different periods of

follow up (P > 0.05).
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Table (3): Comparison Between the Two Studied Groups Regarding the
Level of Free T4 at Different Periods of Follow up

FT4(pmol/dL) Group (1) Group (2) T P
1s 10 days after birth 0.89
Range 8.46-25.1 7.6-26.4 ' 0.253
Mean£S.D. 18.4+4.19 17.5+6.31
After 15 days 0.522
Range 11.5-24.5 9.3-23.87 0.485
Mean+S.D. 18.0+£3.41 18.0+4.22
After 30 days 107
Range 10.7-25.3 12.3-26.5 ' 0.110
Mean+S.D. 20.8+£3.39 19.6+3.96
F 2.03 2.45
P 0.331 0.104

No statistical significant difference between the two studied groups
regarding the mean level of free T4 at birth, and during the different
periods of follow up (P >0.05). The mean values of FT4 is elevated with
follow ups in group 2 but without significant statistical difference (P

value 0.104).

Table (4): Comparison Between the Two Studied Groups Regarding the
Level of TSH at Different Periods of Follow up

TSH (uU/ml) Group (1) Group (2) t ]
15¢ 10 days after birth
Range 0.88-84 1.8-20.1 0.988 0.329
MeanS.D. 5.8¢12.29 7.2+£5.59
After 15 days
Range 1-14.8 1.5-14.7 5.22
Mean=£S.D. 3.3+£2.75 5.3+3.41 0.0087%
After 30 days
Range 0.7-5.1 0.87-6.3 6.11 0.0003*
Mean+S.D. 2.1£1.13 3.4£1.56
F 9.25 8.01
P 0.001* 0.003*
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No statistical significant difference between the two studied groups
regarding TSH level at 1% 10 days (P < 0.05), while there is significant
statistical difference between the two studied groups regarding TSH level
after 15, 30 days (P < 0.05) . There is decrease in mean values of TSH
level with follow ups (P value for group 1 and group 2 respectively are
(0.0001 and 0.003).

Table (5): Comparison Between the Two Studied Groups Regarding the
Abnormality in Thyroid Hormones.

Mean values of abnormal Mean values of abnormal
cases in group (1) cases in group (2)
FT3 Pmol/dl n=0 n=0
FT4(pmol/dL) n=3 n=3
Ist ond 3rd I8t ond 3rd
reading | reading | reading | reading | reading | reading
11.28 14.4 20.3 8.6 9.3 13.45
8.46 11.5 15.3 7.6 10.3 17.1
10.9 14.8 17.5 8.53 10.9 14.25
TSH (uU/ml) n=>5 n=4
I8t ond 3rd I8t ond 3rd
reading | reading | reading | reading | reading | reading
14.5 7.8 4.5 13.5 6.9 4.8
21.5 12.3 4.4 20.1 14.7 6.3
84 1.2 0.9 17.8 1.1 4.99
20.8 11.3 4.0 15.87 9.3 4.8
22.1 14.8 5.1

No abnormality detected regarding FT3 between the candidates of
group 1 and group 2. Regarding FT4 there 1s 3 neonates in group 1 and 3
neonates in group 2 with abnormal lower level of FT4. All 6 neonates
were improved “transient abnormality” on follow up. Regarding TSH,
there is 5 neonates in group 1 and 4 neonetes in group 2 with abnormal
higher level of TSH. All 9 neonates were improved to the normal level
“transient abnormality” on follow up.

1864



THYROID PROFILE AMONG LATE WELL PRETERM NEONATES

Dr. Mohammed Kamal Fayez El Tohami, Dr. Mohammed Abd EIl Maleek Hasan, Dr. Mohammed Mohammed Abo El Fotouh
and Bassem Ahmed Mohammed Ahmed

Table (6): Correlation Between Hormones of Thyroid Profile at Different
Periods of Follow up and both G.A and weight

G.A Wt
R p-value r p-value
FT3 1s 10 day after birth 0.07 0.566 0.123 0.312
FT3 After 15 day 0.177 0.142 0.148 0.22
FT3 After 30 day 0.211 0.08 0.224 0.062
FT4 1s 10 day after birth 0.184 0.127 0.184 0.128
FT4 After 15 day 0.108 0.372 0.14 0.247
FT4 After 30 day 0.223 0.064 0.231 0.055
TSH 1s 10 day after birth -0.003 0.984 0.028 0.821
TSH After 15 day -0.326"™ 0.007 -0.290" 0.016
TSH After 30 day -0.470" 0.001 -0.408™ 0.001

There is significant —ve correlation between TSH at 15 and 30 days
with the GA and Weight.

Table (7): Relation Between Results of Thyroid Profile Regarding Sex
Distribution and Mode of Delivery of the Candidates

Normal FT4 Abnormal FT4 X2 P
Sex no % No %
Male 27 422 5 83.3
Female 37 57.8 1 16.7 3.74 0.06
Mode of delivery
NVD 33 51.6 4 66.7 0.502 0.393
CS 31 48.4 2 333

Normal TSH Elevated TSH
Sex no % No %
Male 29 47.5 3 333
Female 32 52.5 6 66.7 0.638 0.33
Mode of delivery
NVD 35 57.4 2 22.2 3.89 0.05*
CS 26 42.6 7 77.8
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No significant statistical difference between candidates with normal

and abnormal FTy4 regarding

sex distribution and mode of delivery.

There was significant statistical difference between candidates with
normal and abnormal TSH reading regarding mode of delivery.

DISCUSSION

The present study was carried
out to gather more information for
analyzing the thyroid profile in
preterm infants in first 8 weeks of
life, by repeated follow ups . This
Study was carried out during the
period from Septemper 2016, to
March 2017, at Al-Hussein
University Hospital and Sohag
General Hospital (neonatal care
units).The obtained data were
tabulated and analyzed.

The neonates were divided into
two groups, group 1 with 50 well
late  preterm neonates their
gestational age ranged from 34 to
36 weeks, and group 2 with 20
preterm neonates their gestational
age less than 34 weeks. In group
1: their weight ranged from 1970-
2970 (gram) with mean + S.D.
(2486.4+£265.07 ) gram, while in
group 2: their weight ranged from
1300-2200 (gram) with mean *
S.D. (1789.3+£256.27) gram.

The present study shows that
84(%), 42 of preterm neonates in
group 1 have normal thyroid
function tests, and 6(%), 3 have
transient hypothyroxinemia, while
10(%), S have transient TSH

elevation. In group 2, our study
shows that 65(%), 13 of preterm
neonates have normal thyroid
function tests and 3, 15(%) have
transient hypothyroxinemia while
20(%), S have transient TSH
elevation, the study shows no
permenant hypothyroidism
among the neonates of both
groups.

In comparison with a study
done by M. Mercado, et al.,
2005, showed that the incidence
of transient hypothyroxinemia was
58(%) While in study done by
Hye Rim Chung, et al., 2009,
transient hypothyroxinemia was
observed in 28(%) of preterm
infants and 12(%) were diagnosed
with hypothyroidism.

In another study conducted by
M. Turkaman, et al., 2013
showed that the prevalence of
transient  hypothyroidism  was
observed in 13% in preterm
infants and 2% had permanent
hypothyroidism. In agreement
with our study, Rajaa Jabbar, et
al., 2015 that included 50 preterm
neonates, their gestational age
ranged from (27-36 weeks)
showed that 74(%), 37 of preterm
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neonates have normal thyroid
function tests, 4(%), 2 have
transient hypothyroxinemia,

20(%), 10 have Transient 1TSH
(moderate elevation in TSH with
normal T4) and only one preterm
neonate have permenant hypo-
thyroidism .

In these studies, the incidence
was higher than our study and this
variation could be attributed to the
difference in sample size.

In the present study there was no
statistically significant deference
between the thyroid function tests
in the two studied groups and the
mode of delivary.

Similarly, Renee, et al., in 2014,
showed that the mode of delivary
was not associated with significant
difference in thyroid hormone
status among late preterm infants.

In the present study there was no
statistically ~ significant relation
between the gestational age and
the thyroid function test results.
While the study done by V.
Wassenaer, et al., 1997, who
stated that the gestational age is
the only factor which could affect
the thyroid function during the
first 8 weeks of life .

In the present study there was no
statistically significant deference
between the result of FT4 and
FT3 in relation to the weight of
neonates.  But  there  was

statistically significant deference
between the elevation in TSH
regarding the weight of neonates.

This is not in agreement with the

previous study done by
M.Turkaman et al., 2013 that
showed statistically significant

deference between theresult of
FT4 and FT3 regarding the
weight of neonates.

Our study show no statistically
significant deference between the
result of thyroid function test in
tow studied groups regarding the
sex of neonates. This is in
agreement with the results of the
study done by Rajaa Jabbar, et
al., 2015, which found that no
statistically significant deference
between the thyroid function test
regarding the sex of neonates

According to our results,
Postnatal thyroid function in
preterm babies is qualitatively
similar to normal reference range
of term infants. After preterm
birth, some of them show transient
thyroid  profile  irregularities
during the 1% few weeks of life.
This period during which free T4
(and FT3) levels are low and level
of TSH is high 1is generally
referred to as transient hypo-
thyroxinemia of the preterm infant
and transient TSH elevation of the
preterm infants, respectively.
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The benefits of thyroid hormone
treatment for transient hypothyro-
xinemia in preterm infants remain
unknown and the optimal follow-
up duration has not been deter-
mined. Therefore, it is unclear
whether the administration of
thyroid hormone in preterm
infants reduces neonatal morbidity
and mortality or improves
neurodevelopmental outcome
(Seth, et al., 2012 ;Macfaul, et
al., 2004).

CONCLUSION

Although the study shows no
statistical relation between gesta-
tional age and the weight of
neonates with thyroid function test
results, but there was statistically
significant deference between the
elevation in TSH and weight of
neonates. Since there is improve-
ment in the care of preterm and
low birth weight infants lead to
improvement of their survival rate
and in order to decrease their
disabilities as a results of
complications of prematurity we
have to take into consideration the
state of thyroid function since
thyroid hormone is important in
brain development and prema-
turity and its complication affect
thyroid function.

RECOMMENDATION
1. We recommend a routine
second screening test in preterm
infants. This second test should

1868

be performed between two and
four weeks of age, then a third
routine test is recommended
between two and four weeks
after the second screening test.
This protocol reduces the risk of
false negative screening results.

. The threshold birth weight or

gestational age for which this
second (or third) screening test
1s performed varies among
screening programs.

. Effort should be concentrated

on the health of pregnant
women to  decrease the
incidence of preterm delivery
&it's complications.

. Further studies to be done on a

larger sample of neonates with
follow up of their outcome is
recommended.
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