peripheral metabolism of T4 may be the cause of these differences, since

they found low levels of T3 in association with normal levels of of rT3.

The pattern of alterations found in the arterial blood of asphyxiated group

suggests the occurance of central hypothyroidism, in which low level of

thyroid hormones are secondary to low concentrations of TSH.

Saleh™ found highly statistically significant decrease (P< 0.001) of
T3, FT4& TSH after 18 to 24 hrs in HIE patients than control suggesting
the occurance of central hypothyroidism, in which low level of thyroid
hormones were secondary to low concentrations of TSH.

Pirrone et.al®” found T3 concentration was significantly lower at day
4, day 5, day 6, and day 7 compared with dayl (P< 0.05), and T4
concentration was significantly higher at birth than at all other time points
(P<0.01).

It is evident that in this study, TSH, T3, T4 and FT3 levels in the
newborns with HIE, were normal at birth but it decreases significantly
after (18 to 24) hours suggesting the occurrence of central hypothyroidism,
in which low levels of thyroid hormones are secondary to low
concentrations of TSH. The results of this study showed abnormal thyroid
function tests in the absence of clinical signs of thyroid disease similar to
that found in patients with non thyroidal illness syndrome in the previous
studies Pereira and Procianoy(lg)& Saleh?

Conclusion:

Serum concentrations of TSH, T4, T3, FT3 and FT4 are lower in
asphyxiated newborns than in normal newborns between 18 and 24 hours
of life; this suggests central hypothyroidism secondary to asphyxia.
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Table (2) Thyroid hormonal study in group A& B in cord blood sample

Group A Group B Significance
Cord Samples
(No= 30)(MeantSD)| (No= 20)(MeanSD) P Value
C- TSH (pu/ml) 18.4+9.8 15.7£ 6.9 t=12 |P>0.05
C- T3 (ng/ml) 1.5£0.4 1.3£0.7 t=13 |P>0.05
C- T4 (pg/dl) 114+ 1.9 10.4% 3.9 t=1.1 |P>0.05
C-FT3 (Pmol/L) 4.67+ 1.7 4.6+2.8 t=0.15 |P>0.05
C-FT4 (Pmol/L) 19.9+2.1 17.4+7 t=1.6 |P>0.05

<0.05* significant
Table (3) shows highly statistically significant decrease of (18- 24)

hours TSH, T3, T4, FT3& FT4 in group A than group B.
Table (3) Thyroid hormonal study in group A& B in 18- 24 hours blood sample:

Group A Group B Significance
18- 24 Hours Samples
(No= 30)(MeantSD)| (No= 20)(MeanSD) P Value
TSH (uu/ml) 8.1+ 4.6 183+ 6.4 t=-6.1 | P<0.001*
T3 (ng/ml) 0.8610.1 3.1£0.96 t=10.4 | P<0.001*
T4 (ug/dl) 94+15 14.8+4.3 t=5.4 |P<0.001%
FT3 (Pmol/L) 33+13 7.3+3.05 t==5.6 | P<0.001%
FT4 (Pmol/L) 21+ 3.7 27.6+5.9 t= -4.4 | P<0.001*

<0.05* significant
Table (4) Shows Highly Statistically Significant Decrease In TSH, T3,
T4 and FT3 in (18- 24) hrs Samples Than Cord Samples In Group A.

Table (4) Changes Occurred In Thyroid Hormones Of 18- 24 Hrs Samples Than Cord
Samples In Studied Group A:

. Significance
Thyroid Hormones Mean+SD
P Value
Cord TSH (uu/ml) 18.4+9.8 t=
[P<0.001*
18- 24hrs TSH (pu/ml) 8.1+ 4.6 v-.99
Cord T3 (ng/ml) 1.5+ 04
t=9.3  [P<0.001%
18- 24hrs T3 (ng/ml) 0.9+ 0.1
Cord T4 (ug/dl 114+ 1.9
(e/d) t=7.5 [P<0.001%
18- 24hrs T4 (pg/dl) 94+ 1.5
Cord FT3 (Pmol/L) 47+ 1.7
t=-3.1 |P<0.01*
18- 24hrs FT3 (Pmol/L) 33+13
Cord FT4 (Pmol/L) 19.9+2.1
t=-14 |P>0.05
18- 24hrs FT4 (Pmol/L) 20.96x 3.7

<0.05* significant
Table (5) Shows Highly Statistically Significant Increase in TSH, T3,

T4, FT3& FT4 in (18-24) hrs Samples Than Cord Samples in Group B.
Table (5) Changes Occurred In Thyroid Hormones Of 18- 24 Hrs Samples Than Cord
Samples In Studied Group B:

. Significance
Thyroid Hormones Mean+SD
P Value
Cord TSH (uu/ml) 15.7£6.9
t=-7.2 |P<0.001*
18- 24hrs TSH (pu/ml) 18.33+6.4
Cord T3 (ng/ml) 1.3£0.7
t=-15.5 |P<0.001*
18- 24hrs T3 (ng/ml) 3.1%1
Cord T4 (ug/dl 10.4£3.9
(e/d) t=-14.5 |P<0.001*
18- 24hrs T4 (pg/dl) 14.8+4.3
Cord FT3 (Pmol/L) 4.6+2.8
t=-17.6 |P<0.001*
18- 24hrs FT3 (Pmol/L) 7.3+3.1

Dscussion:

In the current study, there was highly statistically significant increase
(P<0.001) in RR and decrease in BP in HIE patients than control group.
Increase in RR in HIE patients was explained by that hypoxaemic or
hypovolaemic lung insults can result in delayed pulmonary adaptation to
extrauterine life. Delayed clearance of lung fluid, secondary inactivation

of surfactant, delayed fall in pulmonary vascular resistance leading to

17

persistence of pulmonary hypertension, and hemorrhagic pulmonary
oedema."” Decrease in BP in HIE patients was explained by that
myocardial hypoperfusion, acidosis and responses from sympathetic
nervous system and peripheral vascular receptors lead to hypotension.(lé)

In the current study, we assessed thyroid hormones and TSH levels in
the cord blood (immediately after birth) and in the arterial blood (between
(18- 24) hrs after birth) of asphyxiated and control newborns in order to
investigate the effect of asphyxia on those hormone concentrations.
Comparing TSH, T3, T4, FT3 and FT4 of HIE patients and control
groups at birth from cord blood, we found no significant difference
between both groups.

Borges et.al." did not find differences in the concentration of TSH,
FT3 and FT4 in the cord blood between HIE cases and control groups.
Pereira and Procianoy<18) carried out their study to assess thyroid
hormones and TSH levels in the cord blood immediately after birth. They
assessed the concentrations of T4, T3, FT4, TSH and 1T3 by
radioimmunoassay. They found that the mean levels of thyroid hormones
and TSH in the umbilical cord blood were similar in both asphyxiated and
control groups. Saleh™ carried out their study to assess thyroid hormones
and TSH levels in the cord blood immediately after birth They assessed
the concentrations of T3, FT4& TSH. They did not find statistical
differences in the concentration of cord blood T3, FT4& TSH between
normal and asphyxiated newborns in their study. Rashmi et.al.?” found
that infants with birth asphyxia had significantly higher cord blood TSH
levels as compared to control.

The current study revealed that, in the samples collected (18- 24) hours
after birth, highly statistically significant (P< 0.001) decreased levels of
TSH, T4, T3& FT3 in asphyxiated newborns in whom hormone
concentrations failed to increase when compared to cord blood levels and
non statistically significant increase (P>0.05) of FT4 in the samples
collected (18- 24) hours after birth in asphyxiated newborns when
compared to cord blood levels. On the other hand, in the control group
highly statistically significant (P< 0.001) increased levels of TSH, T4, T3,
FT3 and FT4 were observed, in whom hormone concentrations increase
in the samples collected (18- 24) hours after birth when compared to cord
blood levels. FT4 increased in case and control groups in the samples
collected (18- 24) hours after birth when compared to cord blood levels but
was highly statistically significant (P< 0.001) lower in the asphyxiated
group. The mean time elapsed until the second collection was similar in
both groups, which rules out the possibility of interference of this factor on
the hormone levels studied. Low level of thyroid hormones at (18- 24)
hours after birth in asphyxiated group were explained by the occurrence of
central hypothyroidism secondary to low concentrations of TSH (Pereira
and Prociano."®

Pereira and Prociano™ found highly statistically significant decrease
(P< 0.001) of TSH, T3, T4 and FT4 in the arterial blood collected 18-24
hours after birth in asphyxiated newborns in comparison to the control

group suggesting that alterations in hormone production and in the
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Introduction:
Prenatal asphyxia remains a major cause of long- term sensor neural

OE)

impairments and disabilities; "®® with an incidence of 1 to 2 per 1000

births in developed countries and up to 5 per 1000 births in developing

countries. ¥

Y9 The definition of asphyxia implies two overlapping
mechanisms: hypoxia or reduced supply of oxygen in the blood; and
ischemia or reduced perfusion of blood flow.”) Thyroid hormones (TH)
stimulate growth and development of various tissues including the central
nervous system and skeleton.® Thyroid hormones may influence the
oxygen consumption of the brain in infants but not in adults. TH are
essential for CNS differentiation.”’ Thyroid hormone has been recognized
as a major regulator of the oxidative metabolism of energy producing
substrates by the mitochondria where food stuffs are turned into useful
energy in the form of ATP.1?

However, a study performed with seven asphyxiated newborns during
the first 48 hrs of life showed decreased levels of free T4 (FT4) in relation
to seven control newborns; suggesting central hypothyroidism secondary
to asphyxia.(u)

Low levels of thyroid hormones in non- thyroidal illness have been
associated with a poor prognosis and with high mortality rates.?

Hypoxic- ischemic encephalopathy was classified as mild if hyper
excitability or hypotonic persisted without seizures for at least 24 hours
after birth; as moderate if the infant was lethargic and had hypotonic,
weak primitive reflexes, and seizures; and as severe if the infant had
frequent seizures, apnea, flaccid weakness, or coma.™®

The aim of this study was is to compare serum concentration of
thyroid hormones and TSH of term newborns with and without asphyxia.
Also to investigate the association between the severity and mortality of
HIE and alterations in thyroid hormone levels. we measured Cord blood
samples and arterial blood samples (18- 24) hrs after birth) for Thyroid
function tests (TSH, T3, T4, FT3, FT4) in whom hypoxic- ischemic
encephalopathy is likely to develop.

Materials And Methods:

This study was a case- control study, carried out in El Galaa teaching
hospital Neonatal intensive care unit in the period from October 2019 to
May 2020.

X The case group group (A); It includes 30 term newborns exposed to
perinatal asphyxia. The age of the patients was the first day of life
while their gestational age ranged between (37- 42) weeks.

Inclusion Criteria: Profound metabolic or mixed acidemia (pH< 7.0)
in an umbilical artery blood sample. Persistence of an Apgar score of<
3 and< 5 at one and five minutes respectively. Requiring bag and mask
ventilation for at least one minute immediately after birth. Neonatal
neurological problems (eg. Seizures, Coma, Hypotonia).

The control group group (B): It includes 20 healthy full term neonates
with an Apgar score> 8 and> 9 at one and five minutes, umbilical cord

blood pH> 7.2 and similar to the case group in birth weight,

gestational age, mode of delivery and sex.
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After obtaining verbal consents from the parents of Newborns
included in the study, each of them was subjected to the following:
1. Clinical assessment:

a. Thorough medical history of the mother including perinatal
history (prenatal, natal and postnatal history), especially to
exclude mothers who had used antihypertensive,

corticosteroids, thyroid or antithyroid drugs during pregnancy.
Clinical examination of the neonate: For the case group
(group- A):

X Neurological evaluation following Sarnat and Sarnat's
classification. According to Sarnat and Sarnat's group A is
classified into 3 subgroups, group Al (HIE I), group A2
(HIE II) and group A3 (HIE III).

Monitoring during the first 24 hrs of life for oxygen
saturation, CNS manifestations, urine output and any
vascular or cardiovascular manifestations.

Laboratory investigations:

X Complete blood picture (CBC), C- Reactive protein (CRP).
Serum glucose, Serum calcium (Ca+), Kidney function
tests& Liver function tests. Serum Na+ and K+ estimation
were done. Blood gas analysis of cord blood. Blood gas
analysis after (18- 24) hrs of life.

Thyroid function tests (TSH, T3, T4, FT3, FT4) were done
on cord blood& venous samples (18- 24) hrs after life.
Statistical Analysis:

Data collected were reviewed, coded, entered PC (personal computer),
where statistical analysis were carried out using SPSS version XI
(statistical package for social science version XI).

Results:

Table (1) Shows The Population Characteristics Of The Two Groups
Of Babies: Those Born Hypoxic Ischemic Encephalopathy (Group A) And
Normal Babies (Group B). There Is Highly Statistically Significant

Increase In RR In Group A (57.8% 10.9) Than Group B (40 6).
Table (1) Clinical Characteristics Of Studied Neonate
Group A (Case Group)& B (Control Group)

Clinical Characteristics Group A (No= | Group B (No= P Value
30) (Meant SD)| 20) (Meant SD)

Gestational Age (Wks) (Meant SD) 39+3.2 38.7£2.9 t=0.35|P >0.05

Sex (Male %) 21(70%) 14 (70%) 20,05
(Female %) 9 (30%) 6 (30%)

Weight (Kg) (Mean Sd) 2.75%0.6 2.84%0.55 t=0.6 |P>0.05
Length (Cm) (Meant Sd) 47+ 2.65 474+ 2.6 t=0.4 |P>0.05
Head (Cm) cicumference (Meant SD) 341+ 1.9 342+ 1.7 t=0.03 | P >0.05
Hr (Min) 129.8+12.9 1349t 6.6 | t=1.8 |P>0.05
Rr (Min) 57.8+10.9 400 t=8.9 | P<0.00*
Temp. °c 36.9+0.2 370 t=0.47 | P>0.05
Bp (mmhg) 38.6£7.3 42.9+3.6 t=2.7 |P=0.0 I*

<0.05* significant.

Table (2) shows no statistically significant difference in cord TSH
(18.4+ 9.8), T3 (1.5+ 0.4), T4 (11.4+ 1.9), FT3 (4.67% 1.7)& FT4 (19.9%
2.1) between group (A)& (B).
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A Study of Impact of Perinatal Asphyxia on Thyroid Hormone Levels

in Newborns admitted in NICU, Al Galaa Teaching Hospital

Reham S. Abd AlHameed (PhD)

Summary
Introduction: Perinatal asphyxia causes multiple alterations in the fetus and newborn due to failure in the gas exchange system. Perinatal
asphyxia also triggers rapid alterations in the concentration of several hormones. We compare serum concentration of thyroid hormones and TSH
of term newborns with and without asphyxia. Also investigate the association between the severity and mortality of HIE and alterations in thyroid
hormone levels. We measured Cord blood samples and arterial blood samples (18- 24) hrs after birth for Thyroid function tests (TSH, T3, T4,
FT3, FT4) in 20 normal infants and 30 infants who were delivered in El Galaa Teaching hospital and admitted in NICU with asphyxia and
developed hypoxic- ischemic encephalopathy.
Results: The study revealed that Serum concentrations of TSH, T4, T3, FT3 and FT4 are lower in asphyxiated newborns than in normal
newborns between 18 and 24 hours of life; this suggests central hypothyroidism secondary to asphyxia.
Conclusions: The asphyxiated term newborn infants present altered TSH and thyroid hormone levels.
Keywords: Neonate, Hypoxic- Ischemic encephalopathy, Asphyxia, thyroid hormone level.
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