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ABSTRACT

Background: Perinatal asphyxia is a common neonatal problem and contributes significantly to neonatal
morbidity and mortality. Globally, hypoxia of the newborn (birth asphyxia) or the fetus ("fresh stillbirth™)
is estimated to account for 23% of the 4 million neonatal deaths and 26% of the 3.2 million stillbirths
each year.

Material and Methods: Prospective observational study. A study was conducted on 50 neonates comprising
the cases and 50 neonates comprising the controls meeting the inclusion and exclusion criteria. The blood
samples for CK-MB and LDH was drawn at 8+2 and 72+2 hours of age respectively and sent for analysis. A
serum CK-MB value >92.6 U/L at 8 hours and LDH value >580 U/L at 72 hours was taken as the cut-off level.
Results: The cut-off CK-MB value of >92.6 U/L has 28% sensitivity with a specificity of 100%. CK-MB has a
positive predictive value of 100% with a negative predictive value of 58.14%. The cut-off LDH value of >580
U/L has 59.18% sensitivity with a specificity of 92%. LDH has a positive predictive value of 87.88% with a
negative predictive value of 69.70%.

Conclusion: Estimation of CK-MB at 8 hours of life and LDH at 72 hours of life can help distinguish an
asphyxiated from a no nasphyxiated term neonate in correlation with history and clinical features in the
neonate.

Keywords: Perinatal asphyxia, Creatine kinase muscle-brain fraction (CK-MB), Lactate dehydrogenase
(LDH), hypoxic ischemic encephalopathy (HIE).

Introduction Data from National Neonatal Perinatal database
Globally, hypoxia of the newborn (birth asphyxia) (NNPD) suggests that perinatal asphyxia
or the fetus ("fresh stillbirth™) is estimated to contributes to almost 20% of neonatal deaths in
account for 23% of the 4 million neonatal deaths India 2. In India, 8.4% of inborn babies have a one
and 26% of the 3.2 million stillbirths each year *. minute Apgar score less than 7 and 1.4% suffer
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from hypoxic ischemic encephalopathy (HIE) %
Many different assessments attempt to predict
fetal well-being during labour and following
delivery. These include observing for the passage
of meconium, electronic fetal heart rate
monitoring via a cardiotocograph, Apgar score
and the assessment of fetal acid-base balance. The
signs of asphyxial injury are nonspecific and
overlap with other illnesses. It is difficult to
retrospectively diagnose perinatal asphyxia in the
absence of perinatal records.

Transient myocardial ischemia (TMI) with
myocardial dysfunction may occur in any neonate
with a history of perinatal asphyxia. An elevated
serum creatine kinase muscle-brain fraction (CK-
MB) fraction or cardiac troponin T (cTnT) level
may be helpful in determining the presence of
myocardial damage. An elevation of serum CK-
MB fraction of >5% to 10% may indicate
myocardial injury ®. Leakage of intracellular
enzymes such as alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and lactate
dehydrogenase (LDH) signaling multi organ
dysfunction is seen together with HIE after
perinatal asphyxia”.

Materials and Methods
Study design: Hospital based prospective study.
Study duration: 12 months
Study place: Neonatal Intensive Care Unit
(NICU) and Post natal wards of PBM Hospital,
Bikaner.
Study population: asphyxiated and non-
asphyxiated term neonates recruited from
Neonatal Intensive Care Unit (NICU) and Post
natal wards of PBM Hospital, Bikaner.
Sample size: 50 Cases and Controls comprised of
asphyxiated and non-asphyxiated neonates,
respectively.
The case group: It included 50 neonates fulfill
the inclusive criteria
Inclusion Criteria:

1. Gestational age > 37 weeks.

2. Appropriate for gestational age.

3. The neonates will be identified to have
experienced perinatal asphyxia when at
least 3 of the following are present:

a) Intrapartum signs of fetal distress, as
indicated by non reassuring NST on
continuous electronic fetal monitoring and/
or by thick meconium staining of the
amniotic fluid.

b) Apgar score of <7 at one minute of life.

c) Resuscitation with >1 minute of positive
pressure  ventilation  before  stable
spontaneous respiration.

d) Profound metabolic or mixed acidemia
(pH<7.00) in an umbilical artery blood
sample, if obtained.

e) Mild, moderate or severe hypoxic ischemic
encephalopathy (HIE), as defined by sarnat
and sarnat 1976.

Exclusion Criteria

1) Congenital malformations.

2) Maternal drug addiction.

3) Neonates born to mothers who would have
received magnesium sulphate within 4
hours prior to delivery or opiods
(pharmacological depression).

4) Hemolytic disease of the newborn.

5) Neonates born to mothers consuming
alcohol

6) Neonates born to mothers who are smokers

7) Neonates born to mothers on anti
epileptics

The control group: It will include term
apparently healthy neonates appropriate for
gestational age without signs of peinatal asphyxia
as evidenced by normal fetal heart rate patterns,
clear liquor and one minute Apgar score >7.

Method of Data Collection

All neonates included in the study had the
following done:

-Detailed maternal history, assessment of intrau-
terine fetal well being by continuous electronic
fetal monitoring, meconium staining of amniotic
fluid, birth events, Apgar score, sex of the baby
and weight of the baby were recorded. Gestational
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age was assessed by New Ballard scoring system.
Arterial blood gas analysis (ABG) was done if
umbilical arterial blood was obtained.

-Thorough clinical and neurological examination
was done for all the neonates included in the
study.

-Blood samples were collected from the neonates
and sent for:

A- Creatine Kinase Muscle-Brain fraction (CK-
MB) levels.

B- blood sugar.

C- Lactate Dehydrogenase (LDH) levels.

Blood for CK-MB was drawn at 8+2 hours".
Blood for LDH was drawn at 72+2 hours of age .
The upper limit of the normal range of CK-MB at
5-8 hours of life is 7.9% of 1,175 U/L which is —
92.6 U/L taken as the cut-off level °.

The normal reference value of LDH in neonates
and infants <1 year is 170-580 U/L °. A value
>580 U/L at 72 hours was taken as the cut-off
level.

Sample Collection

Blood was collected each time from the periph-
eral venous site at 8+2 hours for CK-MB and
72+2 hours of age for LDH respectively under
aseptic precautions. Serum CK-MB was analyzed
by immunoassay on ImL clotted blood. Serum
LDH was analyzed by the liqui UV test on | mL
clotted blood.

Data analysis

Data will be recorded on a Performa. The data
analysis will be computer based; SPSS-22 will be
used for analysis. For categoric variables chi-
square test will be used. For continuous variables

independent samples’s t-test will be used. p-value
<0.05 will be considered as significant.

Results

This prospective study was conducted in NICU of
Pediatrics PBM hospital Bikaner attached with
S.P.M. college Bikaner. Cases and Controls
comprised of asphyxiated and non-asphyxiated
neonates, respectively. The blood samples from 50
neonates comprising the cases and 50 neonates
comprising the controls constituted the material
for the study. Among the 50 neonates in case
group, there were 33 (66%) males and 17 (34%)
females. Among the control group of 50 neonates,
there were 28 (56%) males and 22 (44%) females.
Gender distribution of neonates is statistically
similar between two groups with P=0.591. Among
the 50 neonates in case group, 33 (66%) neonates
weighed between2.5-3.0 kg, 15 (30%) weighed
between 3.0-3.5 kg and 2 (4%) weighed > 3.5 kg.
Among the control group of 50 neonates, 33
(66%) neonates weighed between 2.5-3.0 kg, 15
(30%) weighed between 3.0-3.5 kg and 1 (2%)
weighed > 3.5 kg. The mean weight in case group
was 2.97+0.29 kg and in control group was
2.93+0.29 kg. Birth weight distribution is
statistically similar with P=0.485. Among the 50
neonates in case group, 26 (52%) were born to
primi mothers and 24 (48%) were born to multi
gravida mothers. Among the control group of 50
neonates, 29 (58%) were born to primi mothers
and 21 (42%) were born to multi gravida mothers.
Proportion of primi and multi gravida mothers
are statistically similar with P=0.130.

Table: 1 Shows comparison of cut-off levels of CK-MB and LDH in cases and controls

Case Control P-Value
CK-MB
(cut—off 92.6 U/L) 50 50
. <92.6U/L 30(60.0%) 50(100.0%)
. >92.6U/L 20(40.0%) 0 <0.0001
LDH
(cut-off 580U/L) 50 50
. <580U/L 22(44%) 49(98.0%) <0.0001
. >580U/L 28(56%) 1(2%)
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Among the 50 neonates in the case group, 30
(60%) had CK-MB levels <92.6U/L and 20 (40%)
had CK-MB levels >92.6 U/L. None of the
neonate in control group had CK-MB levels >92.6
U/L. All the 50 (100%) neonates in the control
group had CK-MB levels <92.6 U/L. The number
of neonates with CK-MB levels >92.6 U/L is
significantly (P<0.001).Among the 50 neonates in

the case group, 22 (44%) had LDH levels
<580U/L and 28 (56%) had LDH levels >580
U/L. Of the 50 neonates in control group 49 (98%)
had LDH levels <580 U/L and 1 (2%) had LDH
level >580 U/L. The number of neonates with
LDH levels >580 U/L is significantly more in
cases when compared to controls with P<0.001.

Table: 2. Shows comparison of CK-MB and LDH levels in cases and controls

Case Controll P-value
CK-MB(UI/L)
(at 8 hours)
mean +SD 86.94+16.94 47.42+6.53 <0.001**
LDH(U/L)
(at 72 hours)
mean +SD 548+67.69 372.6+67.69 <0.001**

The mean CK-MB level at 8+2 hours was
86.98+16.94 U/L in case group and 47.42+6.53
U/L in the control group. The mean value is
significantly higher in cases compared to controls
with P<0.001.The mean LDH level at 72+2 hours

was 548+67.69 U/L in case group and
372.6+67.69 U/L in the control group. The mean
value is significantly higher in cases compared to
controls with P<0.001.

Table: 3 Shows correlation of Apgar score, CK-MB and LDH with severity of HIE.

HIE

Variables I T m P value
CK-MB(U/L)
<92.6 19(95%) 6(50%) 5(27.77%) 0.0001
>92.6 1(5%) 5(%) 13(72.22%)
LDH(U/L)
<580.0 18(90%) 3(25%) 1(5.66%) 0.0001
>580 2(10%) 9(75%) 17(94.44%)
Total 20(100.0%) 12(100.0%) 18(100.0%)

Among the 50 neonates in the case group, 30
(60%) had CK-MB levels <92.6 U/L and 20
(28%) had CK-MB levels >92.6 U/L. Out of the
50 neonates, 50 (100%) developed HIE. 19 (95%)
case of HIE I, 6 (50%) cases of HIE Il and 5
(27.77%) case of HIE Il had CK-MB levels
<92.6 U/L. 1 (5%) cases of HIE I, 6 (50%) cases
of HIE Il and 13 (72.22%) cases with HIE Il
had CK-MB levels >92.6 U/L. The correlation of
cut-off CK- MB level of 92.6 U/L with the
severity of HIE is significant (P=0.0001). Out of
the 50 neonates, 22 (44%) had LDH levels<580
U/L and 28 (56%) had LDH levels >580 U/L.
50(100%) cases developed HIE. 18 (90%) case of

HIE I, 3 (25%) cases of HIE Il and 1(5.55%) case
of HIE 1Il had LDH levels <580 U/L. 2 (10%)
cases of HIE I, 9 (75%) cases of HIE Il and 17
(94.44%) cases with HIE 11l had LDH levels
>580 U/L. The correlation of cut-off LDH level of
580U/L with the severity of HIE is significant
(P=0.0001).

Discussion

Several studies have been conducted to evaluate
better markers that help to differentiate asphyxial
and nonasphyxial etiology in neonates. Primhak et
al” observed that the CK-MB in both normal
(n=43) and asphyxiated (n=20) neonates, peaked
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at 8 hours and fell by 72 hours. Absolute and
percentage CK-MB levels were higher in
asphyxiated babies. Omokhodion Sl et al ® studied
the creatine kinase (CK) and CK-MB activities in
23 perinatally asphyxiated newborns and 12
healthy controls during the first 100 h of life. The
asphyxiated infants had significantly elevated
mean CK and absolute CK-MB but no fractional
CK-MB activities.

The healthy controls, on the other hand, showed a
steady decline in the activities of these enzymes
from birth. Fonseca E et al ° found that antepartum
fetal distress is associated with release of CK-BB,
and particularly CK-MB; therefore, these
biochemical markers may indicate either brain or
myocardial damage. Barberi et al '° reported that
CK, CK-MB, CK-MB/CK ratio and LDH were all
increased in an asphyxiated group, while in a
group with respiratory distress; only CK-MB and
the CK-MB/CK ratio were abnormal.

The study by Karunatilaka DH et al *also
concluded that both the CK and LDH values are
raised in birth asphyxia. LDH had 100%
sensitivity, while CK-MB had 100% specificity
for asphyxia in a study by Reddy S et al *2.
Rajakumar PS et al ** observed that the cardiac
enzymes, ¢cTnT and CK-MB, were significantly
elevated in cases when compared with controls. In
2010, Karlsson M et al'** in their clinical and
experimental study done in 2008 on evaluation of
organ damage in perinatal asphyxia concluded that
in asphyxiated infants with differing degree of
HIE and in infants where there had been signs of
fetal distress during birth a cut off level of 1049
U/L for LDH was the most suitable predictor of
mild, moderate, and severe HIE with a sensitivity
of 100% and specificity of 97%. This study shows
that estimation of CK-MB at 8 hours of life and
LDH at 72 hours of life can help distinguish an
asphyxiated from a non-asphyxiated term neonate
with reasonable degree of accuracy. LDH is
having more diagnostic value than CKMB.

Conclusion
Estimation of CK-MB at 8 hours of life and LDH
at 72 hours of life can help distinguish an
asphyxiated from a nonasphyxiated term neonate
in correlation with history and clinical features in
the neonate.
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