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Abstract
Objectives: To predict the occurrence of myocardial
ischaemia in the first 72 hours of life in perinatal
asphyxiated newborns by estimating cord blood
cardiac troponin T.

Introduction
In India, between 250,000 to 350,000 infants die
each year due to perinatal asphyxia (PA), mostly
within the first three days of life1. PA affects all
systems of the neonate, but the most vulnerable are
the central nervous system (CNS), gastrointestinal
tract (GIT) and cardiac2. Myocardial ischaemia
secondary to PA can be assessed clinically and by
electrocardiogram (ECG), echocardiogram (ECHO)
and cardiac enzyme estimation in the serum3.
Several studies have been done on serum cardiac
troponin-t levels in relation to PA, but in this study
we have focused on umbilical cord blood cardiac
troponin T levels in relation to PA for which limited
studies are available.

Method: Fifty newborns with Apgar scores ≤ 6 at 5
minutes of birth from October 2012 to October 2014
were included in the study. Cord blood samples of
those babies were taken for estimation of cardiac
troponin T (cTnT) by the Immunoassay Elecsys
Troponin T STAT (Roche) method. Umbilical cord
blood cTnT level above 0.097ng/ml was considered
as positive. Further, those newborns were managed
in the neonatal intensive care unit (NICU) according
to severity and monitored for hypotension with
requirement of inotropes. In the next 72 hours those
who required inotropes were screened for
myocardial ischaemia by electrocardiogram (ECG)
and echocardiogram (ECHO).

Method
A hospital based prospective study was designed to
include 50 neonates with Apgar scores of ≤ 6 at 5
minutes of birth from October 2012 to October
2014. Neonates with congenital cardiac/CNS
anomalies, born to mothers with suspected
infection/sepsis were excluded. After neonatal
resuscitation, cord blood samples were taken and
further management continued in the neonatal
intensive care unit (NICU) as per protocol. It was
ensured that cord blood samples reached the
biochemical laboratory within 30 minutes. Cord
blood samples were estimated for cardiac troponin T
levels by the Immunoassay Elecsys Troponin T
STAT (Roche) method. Umbilical cord blood
cardiac troponin T (cTnT) level >0.097ng/ml was
considered as positive. All 50 newborns treated in
NICU were followed up for 72 hours. Those having
circulatory shock with requirement of inotropes
(clinical myocardial ischaemia) were screened for
myocardial ischaemia by ECG and ECHO.
Newborns showing changes either in ECG or ECHO
were considered to be having myocardial ischaemic
damage secondary to PA.

Results: Out of the 50 cases, 45 developed
myocardial ischaemia and cord blood was positive
for cTnT in 40 cases which was statistically very
significant (p = 0.0001). Further, when comparison
was done between Group A (moderate asphyxia)
and Group B (severe asphyxia), there was no
statistical significance (p = 0.57).
Conclusions: Irrespective of the severity of
perinatal asphyxia, cord blood cTnT >0.09ng/ml
will help to predict occurrence of myocardial
ischaemia in the first 72 hours of life in perinatal
asphyxiated newborns.
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Results
Of the 50 newborns with APGAR scores of ≤6 at 5
minutes of birth, 45 had moderate PA (APGAR >3
& ≤6) and 5 had severe PA (APGAR ≤3)4 as shown
in Table 1.
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In the next 72 hours of NICU admission, 40 with
moderate PA (group A) and all 5 with severe PA
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(group B) newborns developed myocardial
ischaemic features both clinically and by
ECG/ECHO. All 45 myocardial ischaemic neonates
had cardiac and respiratory failure with ECG

changes but only 35 developed ECHO changes, with
right ventricular hypokinesia being the commonest
finding (Table 2).

Table 1: Distribution of perinatally asphyxiated newborns
Severity of asphyxia
Number (%) of neonates
Moderate
45 (90%)
Severe
05 (10^)

Group
A
B

Table 2: Summary of clinical manifestations, ECG changes and ECHO changes of myocardial ischaemia in
perinatally asphyxiated neonates
Category
Group A (n=40)
Group B (n=5)
Total (n=45)
Clinical findings
Respiratory failure
40 (100%)
05 (100%)
45 (100%)
Cardiac failure
40 (100%)
05 (100%)
45 (100%)
ECG changes
Grade I
25 (62.5%)
00 (00%)
25 (55.5%)
Grade II
07 (17.5%)
01 (20%)
08 (17.8%)
Grade III
05 (12.5%)
03 (60%)
08 (17.8%)
Grade IV
03 (07.5%)
01 (20%)
04 (08.9%)
ECHO changes
RV hypokinesia
18
05
23 (51.1%)
LV hypokinesia
05
05
10 (22.2%)
Tricuspid regurgitation
10
04
14 (31.1%)
Pulmonary hypertension
03
04
07 (15.6%)
RA/RV dilatation
00
03
03 (06.7%)
RV: Right ventricular, LV: Left ventricular, RA: Right atrial
Out of 50 samples of cord blood for cardiac troponin
T, 40 were positive, with a median of 0.18ng/ml and
a highest of 0.4ng/ml. There was a significant
association, as per Fischer exact test calculator,
between cord blood cardiac troponin T being
positive and occurrence of myocardial ischaemia in
the first 72 hours in those neonates (p= 0.0001).
Further, in group A (45 neonates) 40 developed

myocardial ischaemia but cord blood cTnT was
positive in 35 only. In comparison, all group B
neonates developed myocardial ischaemia and were
also positive for cTnT. The correlation between cord
blood cTnT being positive and development of
myocardial ischaemia in the first 72 hours of life in
group A and group B is shown in Table 3.

Table 3: Correlation between cord blood cardiac troponin T (cTnT) level being positive and development of
myocardial ischaemia in the first 72 hours of life in group A and group B
Group
Cord blood cTnT
Myocardial ischaemia positive in
P value
first 72 hours of life
A (45)
35
40
0.57
B (05)
05
05

of cTnT in serum of PA neonates7. Rajkumar et al
proved that serum cTnT is better than CK-MB in
predicting myocardial ischaemia in PA neonates8.
Clark et al also showed positive correlation between
serum cTnT level and severity of PA9. Joseph et al
estimated the serum of PA neonates at 4 hours for
cTnT and concluded that it helps in predicting
myocardial ischaemia10. Tamilarasu N et al also
concluded that cTnT screening will help in
predicting myocardial ischaemia in PA neonates11.

Discussion
In the present study, we wanted to find out whether
cord blood cTnT estimation will help predict
myocardial ischaemia in PA newborns in the first 72
hours of life. In adults, elevation of cardiac enzymes
in the serum is a well-established fact during
myocardial ischaemia. However, in neonates it is
still a debatable topic with studies showing different
results. Trevidanuto D et al initially studied the role
of Troponin I and CK-MB in PA newborns5. Later,
Karnik et al compared troponin I and CK -MB in PA
newborns, which showed troponin I being more
predictive than CK-MB of myocardial ischaemia6.
Later, cTnT came under research trial. Costa et al
and Marta et al studies showed significant elevation

With the above background we tried to see whether
cord blood cTnT levels of PA neonates will help to
predict myocardial ischaemia in the first 72 hours of
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life. While all studies have taken serum of neonates
for estimating cTnT, we have taken cord blood
serum and we also tried to prove myocardial
ischaemia by ECG and ECHO. Our study showed
that elevated cord blood cTnT (>0.09ng/ml) will
predict the occurrence of myocardial ischaemia in
the next 72 hours of life in PA neonates. Further, our
study showed that the severity of PA will not
influence predictability of myocardial ischaemia in
the first 72 hours of life by cord blood cTnT
estimation (Table 3). One limitation of this study is
that matched controls were not used.
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Conclusions
Irrespective of severity of PA, cord blood cTnT
>0.09ng/ml will help to predict occurrence of
myocardial ischaemia in the first 72 hours of life in
perinatally asphyxiated newborns.
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