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Abstract:  

Background: Birth asphyxia remains a leading cause of neonatal morbidity and mortality, significantly 

impacting organ function, including the liver. Hypoxic hepatitis, resulting from perinatal asphyxia, leads to 

liver enzyme elevation, which may serve as a biomarker for assessing hypoxic-ischemic injury severity. 

This study aimed to evaluate the role of liver enzyme levels in neonates with birth asphyxia and determine 

their correlation with the severity of hypoxic-ischemic encephalopathy. Methods: A hospital-based 

observational study was conducted over 18 months at Adichunchanagiri Hospital and Research Centre. A 

total of 130 term neonates were included, with 65 asphyxiated and 65 non-asphyxiated newborns as 

controls. Cord blood samples were collected at birth, and serum alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), and lactate dehydrogenase (LDH) levels were measured and re-evaluated at 24 

hours. Neonatal outcomes, including HIE staging, seizures, and meconium-stained liquor, were also 

recorded. Data analysis was performed using SPSS version 26, with statistical significance set at p < 0.05. 

Results: Liver enzyme levels were significantly elevated in asphyxiated neonates compared to non-

asphyxiated controls at birth and at 24 hours (p < 0.05). ALT levels increased from 47.15 U/L at birth to 

101.62 U/L at 24 hours in the asphyxiated group, whereas the control group had values of 16.54 U/L and 

25.85 U/L, respectively. AST levels in the asphyxiated group rose from 166.68 U/L at birth to 331.49 U/L 

at 24 hours, while the control group had lower values of 53.74 U/L and 85.23 U/L. LDH levels followed a 

similar trend, with the asphyxiated group showing significantly higher levels (1331.37 U/L at birth and 

2163.23 U/L at 24 hours) compared to the control group (317.52 U/L and 413.32 U/L). The incidence of 

meconium-stained liquor (32.3% vs. 16.9%, p = 0.042) and neonatal seizures (32.3% vs. 0%, p < 0.05) was 

significantly higher in asphyxiated neonates. Additionally, 67.7% of asphyxiated neonates had stage 1 HIE, 

24.6% had stage 2, and 7.7% had stage 3, whereas all control neonates had no HIE (p < 0.05). Conclusion: 

The study confirms a significant correlation between birth asphyxia and elevated liver enzymes, indicating 

that ALT, AST, and LDH can serve as reliable biomarkers for assessing neonatal asphyxia severity. These 

findings suggest that liver enzyme estimation may aid in early diagnosis and prognosis, facilitating timely 

intervention in neonates at risk of hypoxic-ischemic injury. 

 

Keywords: Birth asphyxia, Hypoxic hepatitis, Liver enzymes, Neonatal morbidity, Hypoxic-ischemic 

encephalopathy, Cord blood biomarkers, ALT, AST, LDH, 
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Introduction: 

Birth asphyxia is a leading cause of neonatal mortality, particularly in term newborns 1. Over the 

past two decades, there has been little improvement in reducing neonatal deaths in developing countries. 

The World Health Organization (WHO) defines birth asphyxia as the failure to initiate and sustain breathing 

at birth 2. This condition leads to ineffective respiration, resulting in hypoxemia (oxygen deficiency) and 

hypercapnia (carbon dioxide accumulation) 3, which can impair cardiac function. In affected newborns, 

severe hypoxic damage occurs in multiple organs, including the brain, heart, kidneys, liver, lungs, and 

gastrointestinal tract, with brain injury being the most concerning due to its limited capacity for recovery 4. 

Birth asphyxia is a significant global health issue, particularly in developing regions, and is a major 

contributor to neonatal morbidity and mortality3.  

 

The risk factors for birth asphyxia are categorized into antepartum and intrapartum factors. 

Antepartum factors include extremes of maternal age, primigravida or grand multipara status, and 

conditions such as eclampsia. Intrapartum factors involve complications like meconium-stained amniotic 

fluid, fetal distress, and prolonged labor5,6 

 

Birth hypoxia is diagnosed when a neonate exhibits the following clinical criteria: (a) severe 

metabolic or mixed acidemia (pH < 7.00) in an umbilical arterial blood sample, if available; (b) an Apgar 

score of 0–3 persisting for more than five minutes; (c) neurological symptoms such as seizures, coma, or 

hypotonia; and (d) evidence of multi-organ dysfunction 7. Additional criteria used to define asphyxia 

and hypoxic-ischemic encephalopathy (HIE) include prolonged antenatal acidosis (>1 hour), fetal 

heart rate below 60 bpm, Apgar score ≤3 at ≥10 minutes, need for prolonged positive pressure 

ventilation (>1 minute) or delayed first cry (>5 minutes), onset of seizures within 12–24 hours of 

birth, and abnormal electroencephalography (EEG) patterns, such as burst suppression or a 

suppressed background on amplitude-integrated EEG (aEEG) 8. 

 

Hypoxia can lead to tissue and organ damage throughout the body. In response to hypoxic-ischemic 

events, the fetus activates a series of protective mechanisms known as diving reflexes. These reflexes 

prioritize blood flow to critical organs like the brain, heart, and adrenal glands, while reducing circulation 

to less vital organs such as the kidneys, lungs, gastrointestinal tract, liver, and spleen 9. 

 

The liver plays a crucial role in metabolism, detoxification, and biochemical homeostasis, and its 

dysfunction in neonates, particularly those suffering from birth asphyxia, may manifest through altered 

enzyme levels in the bloodstream. The liver, being a highly vascular organ, is particularly susceptible to 

hypoxic damage due to its dual blood supply from the hepatic artery and portal vein. During episodes of 

perinatal asphyxia, oxygen deprivation and subsequent reperfusion injury can trigger hepatocellular 

damage, leading to the release of intracellular enzymes into the bloodstream.10 

 

Liver cell injury is represented as an early, abrupt, and transient (within 24–72 hours after) insult 

increase in aminotransferases [aspartate transferase (AST) and alanine transferase (ALT)], alkaline 

phosphatase (ALP), and lactate dehydrogenase (LDH) plasma activity. Later on, the peak aminotransferase 

level returns to near normal within 10 days. The degree of elevation of these enzymes in asphyxiated 
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newborns is thought to correlate with the severity of hypoxic-ischemic injury, making them potential 

prognostic indicators.11 

 

Cord blood provides a valuable source of biochemical markers that can be used for assessing 

neonatal health. The liver enzyme profile of neonates, including markers such as aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), and gamma-glutamyl transferase 

(GGT), can offer critical insights into liver function and potential damage. These enzymes serve as 

indicators of hepatocellular integrity and biliary function, and their abnormal levels in cord blood may 

reflect hepatic injury secondary to hypoxic-ischemic events.12 

By analyzing the cord blood liver enzyme profile of term asphyxiated and non-asphyxiated 

newborns, this study aims to bridge the knowledge gap in understanding the hepatic response to perinatal 

asphyxia. A comparative assessment of these enzyme levels could provide insights into the pathophysiology 

of liver injury in neonatal asphyxia and aid in establishing biochemical markers for early diagnosis. This 

information could be particularly useful in low-resource settings, where access to advanced imaging and 

laboratory investigations is limited. 

 

Need for the study 

Aim and Objectives 

To estimate the knowledge and practice regarding FC before and after educational intervention among 

parents.  The main objectives of the study are:  

● To asses hypoxic hepatitis among full-term neonates after birth asphyxia by using the cord blood levels 

of liver enzymes 

● To assess whether elevated enzyme levels can be used as a prognostic indicator for assessment of degree 

of hypoxic ischemic encephalopathy during first few hours of life. 

 

Materials and Method  

STUDY DESIGN: Hospital based observational study 

DURATION OF STUDY: 18 Months (JUNE 2023-DECEMBER 2024) 

STUDY POPULATION: Newborn babies in Adichunchanagiri Hospital and Research centre, B.G. 

Nagara, Nagamangala Taluk, Mandya District. 

STUDY AREA: Adichunchanagiri Hospital and Research centre, B.G. Nagara, Nagamangala Taluk, 

Mandya District. 

SAMPLING METHODS: Purposive sampling technique 

INCLUSION CRITERIA: 

● Gestational age ≥ 37 weeks with appropriate for gestational age 

●  The essential criteria for diagnosis perinatal asphyxia as outlined by ACOG & AAP 

o Prolonged metabolic or mixed academia (pH <7in cord arterial blood sample) 

o Persistence of an apgar score of <3 at 5min are more 

o Clinical neurological manifestation as seizure, hypotonia,coma or HIE in the immediate neonatal 

period. 

o Evidence of multi organ system dysfunction in the immediate neonatal period  
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EXCLUSION CRITERIA: 

● Major Congenital malformations. 

● Maternal drug addiction. 

● Neonates born to mothers who would have received magnesium sulphate within 4 hours prior to 

delivery or opiods (pharmacological depression) 

● Preterm neonates 

 

METHOD OF DATA COLLECTION 

The study will be conducted among newborn babies under the department of paediatrics in 

Adichunchanagiri Hospital and Research centre, B.G. Nagara, Nagamangala Taluk, Mandya District. Prior 

consent will be taken from parents for participation in our study.  

Data will be collected through pre-designed structured questionnaire which includes the 

demographic details, Detailed maternal history were taken by face-to-face interview analysis. Assessment 

of intrauterine fetal wellbeing by, birth events, Apgar score, sex of the baby and weight of the baby. 

Gestational age will be assessed by New Ballard scoring system. Thorough clinical and neurological 

examination will be done. Assessment of severity of HIE, as defined by Sarnat&Sarnat, 1976. Cord Blood 

sample will be collected from the neonates and will be sent for: alanine transaminase, aspartate 

transaminase levels & Lactate Dehydrogenase (LDH) levels and analysed by enzymatic method at the 

laboratory, Dept of Biochemistry, Adichunchnagiri Institute of medical sciences B.G.NAGARA. Peripheral 

venous samples repeated after 24 hours of admission are compared for the elevation in the enzymes in 

asphyxiated vs non asphyxiated neonates. 

 

STATISTICAL METHODS 

 Data was collected and compiled in MS Excel. Statistical analysis was performed using SPSS for 

windows version 26.0. The description of data will be in the form of mean (±) SD for quantitative data and 

frequency and proportion for qualitative data. Student t test used to compare continuous variables and χ2 

test used to compare categorical variables. P value <0.05 was considered statistically significant.  

 

ESTIMATION OF SAMPLE SIZE: 

The confidence level is estimated at 95% with a z value of 1.96 The confidence interval or margin 

of error is estimated at +/-9 Assuming P % =42.85 and q%=57.15 

n = p% x q% x [z/e%] ²n= 42.85 x 57.15 x [1.96/9]² n= 116.14 

 (rounded to 116) 

With Attrition 10% = 116+12=128 (rounded to 130) Therefore 130 is the minimum sample 

size required for the study assuming 80% as the power of study. In my study I plan to recruit a 

minimum of 130 subjects. 65 Cases and 65 Controls.
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RESULTS: 

TABLE 1: Sex 

Sex  

GROUP 
P 

VALUE CASE CONTROL 

Female 

Count 25 26 

0.857 

% 38.5% 40% 

Male 

Count 40 39 

% 61.5% 60% 

Total 

Count 65 65 

% 100% 100% 

 

 The distribution of sex between the case (asphyxiated) and control (non-asphyxiated) groups was 

similar, with males comprising 61.5% of the case group and 60% of the control group (p = 0.857). 

 

TABLE 2. Mode of delivery 

Mode of delivery 

GROUP P 

VALUE CASE CONTROL 

Normal vaginal 

Count 40 50 

0.023 

% 61.5% 76.9% 

INSTRUMENTA

L 

Count 6 0 

% 9.2% 0% 

LSCS 

Count 19 15 

% 29.2% 23.1% 

Total 

Count 65 65 

% 100% 100% 
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 Normal vaginal delivery was more common in the control group (76.9%) compared to the case 

group (61.5%). Instrumental delivery occurred only in the case group (9.2%), while lower segment cesarean 

section (LSCS) was slightly higher in the case group (29.2%) compared to the control group (23.1%). The 

difference in mode of delivery between the groups was statistically significant (p = 0.023). 

TABLE 3. PARITY 

PARITY 

GROUP P 

VALUE CASE CONTROL 

Primipara 

Count 54 49 

0.28 

% 83.1% 75.4% 

Multipara 

Count 11 16 

% 16.9% 24.6% 

Total 

Count 65 65 

% 100% 100% 

 

 Primipara mothers accounted for 83.1% of the case group and 75.4% of the control group, while 

multipara mothers represented 16.9% and 24.6%, respectively. This difference was not statistically 

significant (p = 0.28).  

FIGURE 4. PARI 

TABLE 7. MSL 

MSL 
GROUP 

P VALUE 

CASE CONTROL 

YES 

Count 21 11 

0.042 

% 32.3% 16.9% 

NO 

Count 44 54 

% 67.7% 83.1% 

Total 

Count 65 65 

% 100% 100% 
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 Meconium-stained liquor (MSL) was significantly more frequent in the case group (32.3%) 

compared to the control group (16.9%) with a p-value of 0.042. 

FIGURE 8. MSL 

 

TABLE 8. SEIZURE 

SEIZURE 

GROUP 

P VALUE 

CASE CONTROL 

YES 

Count 21 0 

<0.05 

% 32.3% 0% 

NO 

Count 44 65 

% 67.7% 100% 

Total 

Count 65 65 

% 100% 100% 

  

Seizures were observed exclusively in the asphyxiated group (32.3%), while no seizures occurred 

in the control group. This difference was highly significant (p < 0.05).  
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FIGURE 9. SEIZURE 

 

TABLE 9. HIE STAGE 

HIE STAGE 

GROUP 

P VALUE 

CASE CONTROL 

0 

Count 0 65 

<0.05 

% 0% 100% 

1 

Count 44 0 

% 67.7% 0% 

2 

Count 16 0 

% 24.6% 0% 

3 

Count 5 0 

% 7.7% 0% 

Total 

Count 65 65 

% 100% 100% 
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All newborns in the control group had no HIE (stage 0), while 67.7% of the case group had HIE 

stage 1, 24.6% had stage 2, and 7.7% had stage 3. This difference was statistically significant (p < 0.05). 

FIGURE 10. HIE STAGE 

 

TABLE 10. ALT 

ALT 

GROUP P 

VALUE CASE CONTROL 

At birth MEAN 47.15 16.54 

<0.05 

SD 18.204 5.709 

At 24hrs MEAN 101.62 25.85 

<0.05 

SD 32.614 8.443 

 

 At birth, the mean alanine aminotransferase (ALT) level in the case group was 47.15 U/L, 

significantly higher than 16.54 U/L in the control group (p < 0.05). At 24 hours, the case group's ALT 

increased to 101.62 U/L, while the control group's level remained at 25.85 U/L (p < 0.05).  
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FIGURE 11. ALT 

 

TABLE 11. ALT categorization 

ALT categorization 

GROUP 

P VALUE 

CASE CONTROL 

At birth 

High  38 (58.5%) 0 (0%) <0.05 

Normal 27 (41.5%) 65 (100%) 

At 24hrs 

High  65 (100%) 0 (0%) <0.05 

Normal 0 (0%) 65 (100%) 

 

ALT levels were categorized as high in 58.5% of cases at birth and 100% at 24 hours, whereas all 

controls remained within normal limits (p < 0.05). 
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FIGURE 12. ALT categorization 

 

TABLE 12. AST 

AST 

GROUP 

P VALUE 

CASE CONTROL 

AST_birth MEAN 166.68 53.74 

<0.05 

SD 67.307 14.616 

AST_24hrs MEAN 331.49 85.23 

<0.05 

SD 135.646 21.086 

 

 At birth, the mean AST level was significantly elevated in the case group (166.68 U/L) compared 

to the control group (53.74 U/L) (p < 0.05). At 24 hours, the case group's mean AST level rose to 331.49 

U/L, while the control group's level was 85.23 U/L (p < 0.05).  
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FIGURE 13. AST 

 

TABLE 13. AST Categorization 

AST Categorization 

GROUP P 

VALUE CASE CONTROL 

At birth 

High 61 (93.8%) 0 (0%) 

<0.05 

Normal 4 (6.2%) 65 (100%) 

At 24hrs 

High 65 (100%) 0 (0%) 

<0.05 

Normal 0 (0%) 65 (100%) 

 

 Elevated AST levels were observed in 93.8% of cases at birth and 100% at 24 hours, while no 

controls exhibited elevated AST (p < 0.05). 
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FIGURE 14. AST Categorization 

 

TABLE 14. LDH 

LDH 

GROUP P 

VALUE CASE CONTROL 

LDH_birth MEAN 1331.37 317.52 

<0.05 

SD 416.079 75.576 

LDH_24hrs MEAN 2163.23 413.32 

<0.05 

SD 697.88 100.102 

 

 LDH levels followed a similar trend, with the case group's mean LDH level at birth being 1331.37 

U/L, significantly higher than 317.52 U/L in the control group (p < 0.05). By 24 hours, the case group's 

mean LDH level rose to 2163.23 U/L, while the control group’s remained low at 413.32 U/L (p < 0.05).  
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FIGURE 15. LDH 

 

TABLE 15. LDH Categorization 

LDH Categorization 

GROUP P 

VALUE CASE CONTROL 

At birth 

High 65 (100%) 0 (0%) 

<0.05 

Normal 0 (0%) 65 (100%) 

At 24hrs 

High 65 (100%) 0 (0%) 

<0.05 

Normal 0 (0%) 65 (100%) 

 

All asphyxiated newborns had elevated LDH levels at both time points (100%), while all controls 

maintained normal levels (p < 0.05). 
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FIGURE 16. LDH Categorization 

 

DISCUSSION 

 A frequent cause of neonatal morbidity and mortality is birth asphyxia, which is defined as an Apgar 

score of less than 7 one minute after birth. According to recent estimates, birth trauma or birth asphyxia is 

responsible for 17.2% of neonatal fatalities globally. Numerous organ systems in the body are negatively 

impacted by birth asphyxia. The baby's gestational age (GA), the time of antepartum, intrapartum, or 

postpartum beginning of birth asphyxia, as well as the severity and length of birth asphyxia, all affect the 

extent of such organ damage 76,77,78,67. According to many institutes, the total prevalence of perinatal 

asphyxia ranges from 1.0 to 1.5% and is associated with both birth weight and gestational age79  

 The liver enzymes as alanine aminotransferase (ALT), aspartate aminotransferase (AST), and 

lactate dehydrogenase (LDH)—that are released from injured hepatocytes are often measured in serum to 

determine hepatic injury. There have been prior attempts to evaluate the liver damage in birth asphyxia 61  

 The present study included a study population of 130 term newborns and compared 65 term 

asphyxiated and 65 non-asphyxiated newborns across various clinical and biochemical parameters. 

Similarly, in a slightly larger study, Chhavi et al. 67screened 88 asphyxiated infants, of whom 62 were 

enrolled after preterm, sepsis, shock, and congenital defects were excluded. They also included a similar 

number of controls (60). Also, Elsadek et al.66  recruited 150 neonates, comprising 100 neonates with 

Perinatal asphyxia and 50 healthy controls. The distribution of sex was similar between the two groups in 

our study, with males accounting for 61.5% of the asphyxiated group and 60% of the non-asphyxiated 

group, showing no statistically significant difference (p = 0.857), which was similar to the Chhavi et al67. 

study, where they found a slightly higher proportion of boys among asphyxiated newborns (73%; p = 0.18).  

 However, there was a significant variation in the mode of delivery in our study. Normal vaginal 

delivery was more common in the control group (76.9%) than in the asphyxiated group (61.5%), while 

instrumental delivery was observed only in the asphyxiated group (9.2%). Lower segment cesarean section 

(LSCS) was slightly more frequent in the asphyxiated group (29.2%) compared to the control group 

(23.1%), with these differences being statistically significant (p = 0.023). Parity distribution did not show 
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a significant association with asphyxia, as the proportion of primipara mothers was slightly higher in the 

asphyxiated group (83.1%) compared to the control group (75.4%) (p = 0.28). 

 In the present study, Meconium-stained liquor (MSL) was significantly more frequent among 

asphyxiated newborns (32.3%) than in non-asphyxiated newborns (16.9%) (p = 0.042), indicating a strong 

correlation between MSL and birth asphyxia. Seizures were observed exclusively in the asphyxiated group 

(32.3%), while no seizures occurred in the control group, a statistically significant finding (p < 0.05). 

Regarding hypoxic-ischemic encephalopathy (HIE), all newborns in the control group had no signs of HIE 

(stage 0). In contrast, the asphyxiated group presented with varying degrees of HIE: 67.7% with stage 1, 

24.6% with stage 2, and 7.7% with stage 3, which was a highly significant difference (p < 0.05).  

 Hypoxia and injury to the liver parenchyma cause a rise in the serum levels of liver enzymes (ALT, 

AST). These liver enzymes' elevated activity serves as a sensitive indicator of the damaged liver membrane. 

Serum levels of ALT and AST in infants with asphyxia and hepatic dysfunction increased significantly on 

the first day of life, peaked on the third day, and then drastically decreased on the tenth day due to the 

babies' stabilization and the return of normal liver functions66 .  

 In our study, the biochemical analysis revealed substantial differences in liver enzyme levels 

between the two groups. Mean alanine aminotransferase (ALT) levels in the asphyxiated group were 

significantly higher at birth (47.15 U/L) than in the control group (16.54 U/L) (p < 0.05). This difference 

increased further at 24 hours, with the asphyxiated group showing a mean ALT of 101.62 U/L compared 

to 25.85 U/L in the control group (p < 0.05). Elevated ALT levels were found in 58.5% of asphyxiated 

newborns at birth and in 100% by 24 hours, while all control group values remained within the normal 

range (p < 0.05). A similar pattern was noted by Chhavi et al. 47, who found that the ALT levels were 

considerably higher at three different time points: 97 ± 67 IU/L within 24 hours, 266 ± 238 IU/L between 

24 and 72 hours, and 69 ± 37 IU/L after 6 to 12 days. According to both our investigations, ALT stays high 

in asphyxiated newborns for a long time, with the biggest increase taking place between 24 and 72 hours 

after birth. Notably, Chhavi et al. 67 extended their analysis to 6–12 days and found that ALT gradually 

normalized during time, whereas our study only evaluated ALT levels at delivery and 24 hours. 

 

LIMITATIONS 

 This study has certain limitations such as the sample size was relatively small, which may limit the 

generalizability of the findings to larger populations. Second, the study was conducted in a single hospital 

setting, which may not reflect the broader demographic and clinical variations present in other regions or 

healthcare facilities. Third, the study only measured liver enzyme levels at two time points (birth and 24 

hours), missing potential fluctuations or delayed changes that could provide further insight into the 

progression of asphyxia-related injury. Additionally, the study did not account for other maternal and 

neonatal factors, such as maternal health conditions, prenatal care, and genetic influences, which might 

affect liver enzyme levels. Finally, long-term neurodevelopmental outcomes of asphyxiated newborns were 

not assessed, leaving an important gap in understanding the full impact of elevated liver enzymes on future 

health. 

 

CONCLUSION 

 Our study highlights a clear and significant association between birth asphyxia and elevated liver 

enzymes, including ALT, AST, and LDH, in term newborns. Asphyxiated neonates exhibited markedly 

higher enzyme levels at birth and after 24 hours compared to non-asphyxiated counterparts. Additionally, 
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this study revealed that asphyxiated newborns were more likely to experience adverse outcomes such as 

seizures and higher stages of HIE. These findings suggest that monitoring liver enzyme levels can serve as 

a valuable tool for the early detection and assessment of neonatal asphyxia and its severity. Future research 

involving larger, multicenter cohorts and long-term follow-up is needed to further validate these 

biomarkers' clinical utility and to better understand their relationship with long-term outcomes in affected 

newborns. 
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