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Abstract 
Background: Neonatal encephalopathy is a heterogeneous, clinically defined 

syndrome characterized by disturbed neurologic function in the earliest days of life. 

pH is useful in measuring the degree of fetal metabolic acidosis that may arise during 

labor but it is not the best parameter for estimating the cumulative exposure to 

perinatal hypoxia, as its logarithmic scale does not provide a linear measurement of 

acid accumulation. Aim of the Work: Aim of the Work: To assess the sensitivity, 

specificity, positive and negative predictive value of measuring CPK as a biochemical 

marker of intrapartum hypoxia after delivery. Subjects and Methods: This controlled 

clinical trial was conducted on full term infants delivered at Ain Shams University 

Maternity Hospital. They were divided into two groups: Group 1: 20 Full term 

infants after normal CTG. Group 2: 20 Full term delivered After diagnosis of 

pathological CTG category III that require urgent delivery whether by urgent CS or 

those in advanced labor ―fully dilated cervix‖ delivered vaginally. Results: The 

current study showed that sensitivity of CPK was 85%, specificity was 85% and 

accuracy was 88%  Conclusion: Elevated total CK level in umbilical artery help in 

retrospective diagnosis of intrapartum hypoxia as it has high sensitivity and 

specificity. Recommendations: Based on the results obtained by this study the 

following are recommended: Using CK as a marker of intrapartum fetal hypoxia as it 

has high sensitivity and specificity besides it is widely available in laboratories with 

reasonable price making it a good screening and diagnostic test. 

Key words: neonatal creatine phosphokinase, foetal hypxia, intrapartum 

pathological cardiotocgraphy 
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Introduction  

irth asphyxia is the cause of 23% of all neonatal deaths 

worldwide. It is one of the top 20 leading causes of burden 

of disease in all age groups (in terms of disability life 

adjusted years) by the World Health Organization and is the 

fifth largest cause of death of children younger than 5 years 

(8%). Although data are limited, birth asphyxia is estimated to 

account for 920,000 neonatal deaths every year and is 

associated with another 1.1 million intrapartum stillbirths. 

More than a million children who survive birth asphyxia 

develop problems such as cerebral palsy, mental retardation, 

learning difficulties, and other disabilities (Zanellil, 2009). 

In the United States, intrauterine hypoxia and birth 

asphyxia were listed together as the tenth leading cause of 

neonatal death (Miniño et al., 2006). 

Of the 164 infants with moderate-to-severe neonatal 

encephalopathy, preconceptual and antepartum risk factors 

were identified in 69% of cases; 24% of infants had a 

combination of antepartum and intrapartum risk factors, 

whereas only 5% of infants had only intrapartum risk factors. 

In a review of the literature, Graham et al., found that 

cerebral palsy is associated with intrapartum hypoxia-

ischemia in only 14.5% of cases (Graham et al., 2008). 

B 
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The ultimate fear of every obstetrician, midwife and 

parent is a poor neonatal outcome. Fetal distress is a widely 

used but poorly defined term. Its use commonly indicates 

anxiety about the fetal condition which then leads to a 

caesarean section or instrumental delivery. The aim of 

intrapartum fetal surveillance is to more accurately diagnose 

fetal distress to reduce the incidence of birth asphyxia 

(Arulkumaran, 2016). 

Nonetheless, despite three decades of immense 

changes in obstetric management, including the widespread 

use of fetal surveillance tests and increased caesarean 

deliveries for fetal indications, the incidence of cerebral palsy 

has remained constant (Alfirevic et al., 2017).  

The principal biochemical marker of perinatal 

asphyxia is assessment of umbilical cord acid-base status at 

delivery. This technique has a sound physiologic basis and 

umbilical cord acid-base assessment at delivery provides the 

most sensitive reflection of birth asphyxia based on outcome. 

Unfortunately the use of these traditional markers of fetal 

acid-base status is limited because they reflect fetal 

metabolic adjustments that are not directly related to fetal 

damage unless the values are extreme. Even a pH of less than 

7.0 is poorly predictive of neurological deficit because a 

severely acidotic infant will usually have a normal outcome 

(Yeh et al., 2012). 
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In the United States the National Practitioner Data 

Bank 2006 Annual Report obstetrics-related cases accounted 

for 8.7 percent of all 2006 physician Malpractice Payment 

Reports and had the highest median payment amounts 

($333,334) (National Practitioners Data Bank 2006). 

Hence present study has been carried out to get a 

biochemical blood marker of perinatal asphyxia. 

 



 Aim of the Work  

 
4 

Aim of the Work 

o assess the sensitivity, specificity, positive and negative 

predictive value of measuring CPK as a biochemical 

marker of intrapartum hypoxia after delivery. 

T 
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Exploration of Definitions 

here are a number of important definitions that should be 

established at this point as they have specific meanings 

and should not be interchanged.  

Fetal distress  

There is no agreed definition of ―fetal distress‖ 

because the term has various meaning for different people.As 

recommended by ACOG committee on obstetric practice in 

2005, the nonspecific term ―fetal distress‖ should be replaced 

by ―non reassuring fetal status‖ which is to say all the data 

available for assessing the fetus do not reassure the clinician 

(ACOG, 2005). 

Hypoxia 

Hypoxia is a relative or absolute deficiency of oxygen 

(O2). Hypoxemia is a subset of hypoxia, referring 

specifically to low O2 levels in the blood. 

Cases of total oxygen deprivation are termed "anoxia", 

which can be hypoxic in origin (reduced oxygen availability) or 

ischemic in origin (oxygen deprivation due to a disruption in 

blood flow). Brain injury as a result of oxygen deprivation 

either due to hypoxic or anoxic mechanisms are generally 

termed hypoxic/anoxic injuries (HAI) (Geraghty et al., 2006). 

T 
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Birth asphyxia and fetal asphyxia 

The term ―asphyxia‖ is derived from the Greek and 

means ―stopping of the pulse‖. Perinatal asphyxia is a 

condition characterized by an impairment of exchange of the 

respiratory gases (oxygen and carbon dioxide) resulting in 

hypoxemia and hypercapnia, accompanied by metabolic 

acidosis (Bax et al., 2007). 

This is a good definition of asphyxia, however, in 

labour asphyxia may occur intermittently. Therefore, for fetal 

asphyxia during labour, a more appropriate definition is ―a 

condition of impaired blood gas exchange leading to 

progressive fetal hypoxaemia and hypercapnia with a 

significant metabolic acidosis‖ (Kurjak and Frank, 2015).  

In the clinical context, birth asphyxia should be 

defined to include not only acidaemia (pH less than two 

standard deviations below the mean; <7.10) but also neonatal 

depression and evidence of hypoxic end-organ damage such 

as early neonatal seizures and renal or cardiac dysfunction 

(Antonucci et al., 2014). 

However, it is noteworthy that fetal asphyxia not 

necessarily is synonymous with severe metabolic acidosis 

and the possible development of HIE (Carmen et al., 2014). 
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Neonatal encephalopathy 

Neonatal encephalopathy is a heterogeneous, clinically 

defined syndrome characterized by disturbed neurologic 

function in the earliest days of life in an infant born at or 

beyond 35 weeks of gestation, manifested by a reduced level 

of consciousness or seizures, often accompanied by difficulty 

with initiating and maintaining respiration, and by depression 

of tone and reflexes (ACOG, 2014). 

Hypoxic-ischaemic encephalopathy 

Hypoxic-ischaemic encephalopathy (HIE) is a subtype 

of neonatal encephalopathy where the origin of the condition 

is thought to be hypoxia and ischaemia (Volpe, 2012). 

  


