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ABSTRACT

Background: To evaluate how perinatal asphyxia alters the thyroid function in term newborn by comparing cord
blood and 18-24 hours venous blood in between newborns with and without asphyxia.

Methods: A prospective case-control study was carried out at Tertiary care pediatric center in central India. 60 Full
term newborn with perinatal asphyxia requiring bag and mask ventilation for >1 minute or APGAR at 1 and 5 minute
<7 or required intubation for resuscitation as cases and control -60 normal term newborn with APGAR >7 at 1 and 5
minute were selected. Cord blood and 18 to 24 hour after birth venous blood were collected in both groups and
compared for level of thyroid hormones (T3, T4, TSH) via radioimmunoassay.

Results: There was no significant difference observed in cord blood thyroid hormones (P>0.05). But a significant
lower level of thyroid hormones observed in asphyxiated group as compared to control group in venous sample 18-24
hours after birth [meanz standard deviation; T3 case=68.87 + 21.08, T3 control=79.93 £ 20.52, P=0.004; T4 case 6.48
+ 2.41, T4 control=8.89 + 1.46, P<0.001; TSH case=4.33 + 4.36; TSH control=8.45 + 1.70, P<0.001].

Conclusions: Perinatal asphyxia depresses the TSH level which further leads to decrease in T3 and T4 suggestive of
central hypothyroidism.
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INTRODUCTION Cell death can be either immediate or delayed, and either

necrotic or apoptotic.
Perinatal asphyxia is the one of major public health

problem in the world. It is the major cause of morbidity
and mortality. It accompanies one of the three most
common causes of death along with prematurity and
bacterial infections. It causes decreased perfusion to the
tissues causes diving seal reflex which causes shunting of
blood away from lung, kidney, GIT, skin to brain,
adrenals and heart.? Cellular dysfunction occurs as a
result of diminished oxidative phosphorylation and ATP
production. Impaired oxidative phosphorylation can
occur during the primary hypoxic ischemic insults as well
as during a secondary energy failure that usually occurs
approximately 6 to 24 hours after the initiating insult.

In hypoxic adults and older children effect of hypoxia on
thyroid metabolism has been studied.*®? Effect of
hypoxia on thyroid indices in term new-born have also
been evaluated with conflicting results.>*° For the
development of central nervous system thyroid hormone
plays a pivotal role. In non-thyroidal illnesses low level
of thyroid hormones are associated with poor prognosis.
The present study was conducted to evaluate the effect of
perinatal asphyxia on level of thyroid hormones by
comparing thyroid profile in cord blood and venous blood
at 18-24 hour after birth in new-borns with and without
asphyxia.
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METHODS

It was a prospective case control study conducted on
randomly selected 60 asphyxiated neonates (cases) and
60 full term healthy non-asphyxiated neonates (controls)
born in NSCB MCH, Jabalpur, Madhya Pradesh, India
from November 2014 to October 2015 after getting
approval from the Institutional ethical committee. Sample
size was calculated considering a significance of 0.05 and
a statistical power of 90% based on data presented by
Pareira et al." Continuous variables were described
through means, median, and standard deviations and the
categorical variables were described through the
proportion of data obtained during the study from sample.

Cases selected were full term asphyxiated new-born who
required bag and mask ventilation for at least 1 minute
immediately after birth or required intubation for
resuscitation or 1 and 5 minute APGAR score <7 and
controls were every 5th full term normal new-born who
cried immediately after birth and 1 and 5 minute APGAR
score >7. Cases and controls were matched in terms of
gestational age, type of delivery, ethnic group, birth
weight and sex. New-borns with any congenital
malformation or diseases or born to a mother with
abnormal thyroid profile or if mother taking any drugs
like antihypertensive, diuretics, corticosteroids and
antithyroid drugs or parents not giving consent were
excluded from the study.

Gestational age was determined according to obstetrical
formula and confirmed by physical examination (new
Ballard scoring system). When the difference between
obstetric gestational age and clinical parameters were
higher than 2 weeks, clinical evaluation was considered.

Immediately after birth, umbilical cord was clamped at
two different sites and blood was collected for analysis
and determination of T3, T, and TSH. After 18 to 24
hours of birth, venous blood sample was collected for
levels of thyroid hormones of each new-born in both
groups (cases and controls). The levels of hormones in
both the groups were compared in cord blood and 18-24
hour sample respectively. Severity of hypoxic ischemic
encephalopathy assessed by Sarnat and Sarnat Staging
and asphyxiated baby were graded as HIE I, HIE Il and
HIE IIl. T4, T3, and TSH were measured by
radioimmunoassay method. The values of T3 were
expressed in ng/dl, TSH in mlU/dl, and those of total T4
in pg/dl.

All the new-borns with birth asphyxia were admitted in
neonatal intensive care unit under strict observation for
vitals, urine output and kept nil by mouth. Hydration was
maintained and given intravenous fluid. All healthy term
new-born were given to mother and received feeding on
demand. Both the groups were kept under observation till
discharge or death.

Descriptive statistical analysis was done and continuous
variables were described as mean and standard deviation
and categorical variables in number (%). Student's t test
has been used to assess continuous variables for pair-
matched samples with a confidence limit of 95%.
Significance is assessed at a level of 5%. For categorical
variables chi square test was used.

RESULTS

There was no significant difference between asphyxiated
and non-asphyxiated babies in terms of mother age,
mother's thyroid status, mode of delivery, parity of
mother, sex of baby, and birth weight of babies (Table 1).
All the babies (in both the groups) were term babies with
no significant difference in gestational age.

Table 1: Profile of cases and control in our study.

Case Control p
mean + SD mean * SD value
glglagther Case Control p
(years) (mean + SD) (mean + SD) value
Parity No. % No. %
1 36 60.0 38 63.3%
2 18 30.0 14 23.3%  0.788
3 3 5.0 5 8.3%
4 3 5.0 3 5.0%
Modeof o o4 No. %
delivery 0.346
Vaginal 35 58.3% 40 66.7% ’
LSCS 25 41.7% 20 33.3%
ﬁex of No. % No. %
aby

Female 24 40.0% 29 48.3% 0.358
Male 36 60.0% 31 51.7%
Thyroid
hormone (mean + SD) (mean £ SD)
levels
T; 129.15+21.12 131.97 £20.49 0.46
T, 8.10 + 1.47 7.70 £ 0.82 0.07
TSH 4.08 +0.89 4.23+0.99 0.39

Table 2: Mean level of thyroid hormones in cord

blood.
Control
(meanzsd)
80.86+ 80.42+
Ts 1880 1410 by s
8.70 +
T, 147 8.71+1.25 0.04 0.97
8.92 +
TSH 304 8.54+1.74 0.69 0.49

All the asphyxiated babies had APGAR score <7 at 1 and
5 minute after birth. Most of the new-borns had APGAR
<3 (81.7%, 49/60) at 1 minute after birth out of them 3/60
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persisted to have APGAR <3 at 5 minutes after birth. All
asphyxiated babies admitted in neonatal intensive care
unit and supportive care were given. According to Sarnat
and Sarnat criteria for HIE staging 5% (3/60) were in HIE
stage I, 50% (30/60) in HIE stage Il, and 45% (27/60) in
HIE stage IlI.

Table 3: Mean level of thyroid hormones at 18-24
hours after birth.

e Control
(meanzx tod T p value
sd) (meanzsd)
68.87+ ' '
Ts 21.08 79.93+20.52 2.91 0.004
6.48 +
T, 241 8.89 +1.46 6.60 <0.001
TSH jgg + 8.45+1.70 6.82 <0.001

Table 4: Comparison of thyroid hormones in cord
blood and 18-24 hrs sample in cases.

18-24 hours
sample
(mean = SD)
80.86 + 68.87 +
T3 18.82 21.08 421 0.0001
T, 8.70% 6.48 +2.41 491 <0.0001
2.38 o ' '
8.92+
TSH 394 4.33 +4.36 6.99 <0.0001

Table 5: Comparison of thyroid hormones in cord
blood and 18-24 hrs sample in controls.

Cord

blood 18-24 hours

sample T
(mean £ SD)

(mean

Ts 1410 2052 015 088
871+

T, oI 889+146 074 046
854+

TSH oo 845+170 030 077

In cord blood of asphyxiated and non-asphyxiated babies
mean level of T;, T, and TSH were 80.86, 8.7, 8.92 and
80.42, 8.71, 854 with p value 0.88, 0.97, 0.49
respectively, which was statistically not significant
(Table 2). Again at 18-24 hours after birth venous blood
collected and in this sample it was observed that mean
level of T; T4 and TSH in asphyxiated and non-
asphyxiated neonates were 68.87, 6.48, 4.33 and 79.93,
8.89, 8.45 with p value of 0.004, <0.0001, <0.0001
respectively which showed statistically significant

difference (Table 3). Among asphyxiated new-borns
when we compared mean level of T;, T4 and TSH in cord
blood and 18-24 hour sample after birth it was 80.86,
8.70, 8.92 and 68.87, 6.48, 4.33 with p value 0.0001,
<0.0001, <0.0001 respectively (Table 4) and in non-
asphyxiated neonates mean level of T3, T, and TSH in
cord blood and 18-24 hour sample after birth were 80.42,
8.71, 8.54 and 79.93, 8.89, 8.45 with p value 0.88, 0.46,
0.77 respectively (Table 5).

DISCUSSION

Several studies evaluated the effect of hypoxia in
alteration of thyroid function with conflicting results. It
may be due to methodological differences among the
studies. Several factors studied to influence the thyroid
function. Various perinatal factors such as gestational
age, weight, sex, mode of delivery, Eclampsia, APH,
Birth Asphyxia, PROM, HIV status, maternal age and
thyroid status etc. have been studied for influence on cord
blood T3, T, and TSH.*™

Moshang et al compared alteration of thyroid function in
acute versus chronic hypoxia in children around 2-16
years and found elevated serum rT; and decreased serum
T, concentrations (indicating extra thyroid metabolism).’
Warner S et al, they observed that hypoxia leads to
activation of deiodinase type 3 in turn inactivates the
peripheral conversion of T, to T5."°

Borges et al reported that in spite of the maximal TSH
surge, in asphyxiated new-borns serum fTzand fT, levels
failed to increase and concluded that the alterations in the
thyroid function observed in asphyxiated new-borns may
be caused by the low consumption of oxygen with low
metabolic rate, suggesting that asphyxia plays an
important role in thyroid metabolism."’

Procianoy RS et al suggested that decreased levels of T,
and T3 18-24 hours after birth in asphyxiated new-borns
is due to a diminished TSH level.'® Pareira DN and
Procianoy RS found that serum concentration of TSH, T,
Ts, and fT, are lower in asphyxiated new-borns than in
the normal new-borns between 18 and 24 hour of life."
Frank et al observed that prenatal treatment with
thyroxine and thyroid releasing hormone (TRH)
accelerate surfactant system maturation and has opposite
effect on the antioxidant enzyme in the lung.** Gupta et al
observed that neonates with low APGAR at 1 minute
resulted in significantly raised cord blood TSH
(p<0.01)."

Tahivoric HF et al studied the serum concentration of
thyroid hormone levels (T4 fT4, T3, T3, TSH and TBG)
in cord blood at birth and serum on 5th day of life he
concluded that neither hypoxia nor the method of
delivery had any influence on the peripheral metabolism
of thyroid hormones.?
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In this study we matched both the groups with respect to
gestational age, mother's age and thyroid status, baby's
sex, birth weight, type of delivery, ethnic group and
parity of mother so that the maximum difference was in
exposure to birth asphyxia and probability of
confounding bias could be minimized. There was also
difference in receiving enteral nutrition, although this
variable has no significant effect on hormonal levels
unless malnutrition is present.

In the resource limited setting we had to rely on APGAR
score. Those with APGAR <7 at 1 and 5 minute of life or
required intubation or required bag and mask ventilation
for >1 minute after birth, according to Sarnat and Sarnat
criteria HIE staging was done. Such asphyxiated new-
borns compared with the normal new-borns for mean
level of thyroid hormone in the cord blood at birth and
venous blood 18-24 hours after birth. There was no
significant difference observed for the level of thyroid
hormones between the groups in the cord blood while at
18-24 hours after birth there was significant decrease in
all T3, T4 and TSH was observed in asphyxiated new-
borns. Which suggest low level of T; and T, are
secondary to low TSH concentration. It may be due to
central hypothyroidism which is most commonly
observed in first 24 hours. Further evaluation of these
alterations could not be done due to some practical issues
which required multiple blood samples at different
durations, both in asphyxiated and non-asphyxiated new-
borns.

Non thyroid illness syndrome (NTIS) is a form of
combined central and peripheral hypothyroidism often
associated with other crucially important hormone
deficiencies. In this T; and T, are deficient without an
elevation of TSH.?” The level of involvement of thyroid
function correlates with the severity of the disease. This
sickness may also be called as euthyroid sick syndrome.
It can also occur in protein energy malnutrition,
postoperative period of large surgeries, sepsis, meconium
aspiration, and asphyxia. This syndrome is also
associated with use of certain drugs, such as
corticosteroids, dopamine, and ionized contrasts.?®

Joshi et al also studied influence of perinatal factors on
thyroid profile.?® They collected umbilical cord blood
sample for assessment of TSH and T, in 830 new-borns.
They found that birth asphyxia had significant influence
on cord blood TSH as compared to normal new-born.

Durga et al measured cord blood TSH in 100 live new-
born infants.?® They observed that requirement of
resuscitation in initial steps and low APGAR scores at 1
minute result in significantly raised cord blood TSH
(P<0.05).

To substantiate our findings, studies with larger sample
size and multiple numbers of blood samples at different
duration after birth are needed to establish whether these
effects are transient or permanent. Further studies to

supplement thyroid hormone may be considered since it’s
a curable cause via thyroid replacement.
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