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Abstract 

Background: Plasma lactate dehydrogenase (LDH) is found in all human cells and could be 

used as a biomarker to indicate poor neurodevelopment after prenatal asphyxia. 

Objectives: To provide a general picture of the role of LDH in serious conditions in newborn 

infants admitted to the Neonatal Intensive Care Unit (NICU). 

Patients and methods: A case-control study was conducted on 100 neonates (50 patients and 50 

controls) at the  NICU , Qena University Hospital, South Valley University, from April 2022 to 

December 2022. The study examined the relationship between LDH levels measured at 

admission and the clinical conditions of admitted newborns. LDH was measured after 12 hours 

of birth, allowing for analysis of its correlation with early neonatal health. 

Results: The  patients' group had significantly higher LDH levels (P<0.001) compared to the 

control group, with a median of 532.5 IU/L, and an IQR of 453.7–786.1.. The ROC curve 

showed that LDH has an AUC of 0.870, 80% sensitivity, 86% specificity, 85.1% PPV, and 

81.1% NPV at a threshold level of > 450 IU/L, significantly distinguishing patients from controls 

(P < 0.001).  

Conclusion: The study revealed elevated LDH levels in critically ill neonates, suggesting LDH 

potential as a reliable marker with good discriminatory power for identifying these patients. 
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Introduction 

According to estimates from the WHO, around 

15, 000 children die every day before their fifth 

birthday, with 46 percent of them dying during 

the first 28 days of life (Oza et al., 2014; 

Srivastava et al., 2021). The largest impediment 

to reaching the Millennium Development Goal 4 

set by the United Nations in 2000 has been 

neonatal mortality (Lawn et al., 2023). The 

problem of newborn mortality is particularly 

acute in low-income nations, where 98 percent of 

all neonatal fatalities are documented (Mangeret 

et al., 2022). Preterm delivery problems, birth 

asphyxia, and/or infections have been identified 

as the leading causes of neonatal mortality 

(Saha, 2023). 

The first few moments of life are crucial 

for a newborn's health and development. 

Unfortunately, for many infants, this period is 

fraught with challenges, with severe conditions 

like prematurity, birth asphyxia, and infections 

posing significant threats (Lawn, 2018). 

Because the clinical signs of infant 

disorders are usually nonspecific and varied, it is 

more difficult to detect them early. In severe 

disorders, oxygen levels are low, glucose is 

metabolized by the anaerobic pathway, and 

pyruvate is then deoxidized into lactate by lactate 

dehydrogenase (Anh et al., 2020). 

Thus, lactate dehydrogenase (LDH) has 

emerged as a potential biomarker for identifying 

and understanding severe conditions in neonates 

(Aydin et al., 2023). This ubiquitous enzyme, 

present nearly in all human tissues, plays a vital 

role in cellular energy metabolism (Sun et al., 

2022). Under normal conditions, LDH levels 

remain within a narrow range. However, in 

situations of cellular stress, such as hypoxia or 

tissue damage, LDH is released into the 

bloodstream, leading to elevated plasma 

concentrations (Volpe, 2020).  

This phenomenon has sparked interest in 

LDH's potential as a diagnostic and prognostic 

tool in neonatology. Previous studies have 

demonstrated its association with various 

neonatal disorders, including hypoxia-ischemic 

encephalopathy, sepsis, and respiratory distress 

syndrome (Jobe and Bancalari, 2023). 

However, the precise role of LDH in identifying 

and predicting the severity of these conditions 

remains unclear. 

This study aims to demonstrate the role 

of plasma LDH in identifying and understanding 

severe conditions in newborn infants admitted to 

the Intensive Care Unit (NICU). We will explore 

the relationship between LDH levels and specific 

neonatal pathologies, assess its discriminatory 

power in differentiating critically ill newborns 

from healthy controls, and investigate potential 

correlations with clinical outcomes. By 

clarifying the clinical utility of LDH, we hope to 

contribute to improved diagnosis, and 

management of severe conditions in neonates, 

ultimately leading to better health outcomes.   

Patients and methods 

Study type: Case-control study. 

Study setting:  NICU of Qena University 

Hospital, South Valley University. 

Study duration: 8 months from April 2022 till 

December 2022. 

Study participants: All neonates admitted to the 

NICU, regardless of gestational age or gender. 

Sample size: A total of 100 participants were 

recruited and incorporates two groups:  

• Group I (Patients, n = 50): neonates admitted 

to the NICU with medical conditions 

necessitating intensive care. 

• Group II (Controls, n = 50): healthy neonates 

with no known medical conditions, admitted for 

routine newborn screening or observation. 

Inclusion criteria: 

• All neonates (either term or preterm) of either 

gender with severe respiratory distress or a 

picture of sepsis who  were  admitted to the NICU 

at Qena University Hospital, South Valley 

University, in the study. 

Exclusion criteria: Neonates with congenital 

anomalies or malformations, neonates who have 

been suspected of an inborn error of metabolism, 

or neonates with hyperbilirubinemia need  
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exchange. 

Methods: all neonates in this study were 

subjected to the following: 

• Complete history taking: 

- Gestational age (weeks) and sex of the neonate. 

- Birth weight (g) and vital signs at birth. 

- Age of the neonate (days) and body weight (g) at 

the time of the study. 

- Cause of admission. 

- Duration of NICU stay.  

- Complete maternal and obstetric history. 

- Complete neonatal history. 

• APGAR score: The components evaluated in the 

APGAR score (heart rate, respiratory effort, 

muscle tone, Moro reflex, and skin color). 

• Complete a physical and clinical examination 

(Vital signs, assess general neonatal appearance 

and physicality).  

•  Laboratory investigations: 

- Sampling: Blood samples were drawn from the 

vein between 08.00 and 10.00 AM after fasting 

for 12 hours. Blood samples were collected in 

K2 EDTA tubes for a complete blood picture 

(CBC), sodium fluoride tube for blood glucose 

measurements, heparin tube for ABG, and serum 

separator tube for other tests. 

- Investigations: 

▪ CBC. 

▪ Serum glucose. 

▪ Serum creatinine. 

▪ Liver enzymes: ALT, AST. 

▪ Lipid profiles. 

▪ Arterial blood gases. 

▪ Serum  LDH  was measured after 12 hours of 

admission or delivery using Biosystem kits (Cat 

no. EKC34361-96T) (Ginper Group S.L, Spain). 

Normal range for total LDH in neonates is (160 

to 450 IU/L). 

▪ Test principle: This kit depends on a sandwich 

ELISA assay. The plate had been pre-coated 

with human LDH antibodies. LDH presented in 

the sample was added and bound  to antibodies 

coated on the wells. And then biotinylated  

human  LDH Antibodies were added and bound  

to LDH in the sample. After incubation and 

washing of the wells, substrate solution was 

added and color develops in proportion to the 

amount of human LDH in the sample.  

Ethical consideration: This study was approved 

by the Qena Faculty of Medicine ethical 

committee at South Valley University. Written 

and informed consent from all patients’ parents 

was obtained and agreed upon for their 

participation in the present study. Ethical 

approval code: SVU-MED PED025-1-22-2-348. 

Statistical analysis 

The statistical analysis of the data was 

conducted utilizing the Statistics Package for 

Social Sciences (SPSS) version 24 using the 

Mann-Whitney U test, the chi-square test, and 

Pearson's correlation coefficient (r) test. Data 

were expressed as numbers and percentages for 

qualitative variables and median and interquartile 

range (median (IQ) for quantitative ones. A P-

value < 0.05 was statistically significant. The 

receiver operating characteristic curve (ROC 

curve) was constructed to determine the 

discrimination poor of plasma LDH to 

distinguish critically ill neonates from normal. 

Results 

The study found a significant difference (P 

<0.001) in admission  cause between the two 

groups. The median RR and SpO2 were also 

significantly higher in the patient group (P= 

0.024) (P = 0.0001), respectively, (Table.1). 

Table 1 . Baseline characters in the studied groups 

Variable  
Patients 

(No. = 50) 

Control 

(No. = 50) 
MW/ X2 P-value 

Sex No (%) 
Male 23 (46%) 25 (50%) 

0.162 0.689 
Female 27 (54%) 25 (50%) 

Age (days) Median (IQR) 6 (2 – 15) 6.5 (4 – 20.25) 10.811 0.242 
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*: significant;  MW1: Mann Whitney U test; X22: Chi-square test; HR: Heart rate; SBP: Systolic blood pressure; 

DBP: Diastolic blood pressure; RR: Respiratory rate, SpO2: oxygen saturation. 

 

The patients group had significantly higher 

LDH levels (P<0.001) compared to the control 

group, with a median of 532.5 and an IQR of 

453.7–786.1 (Table.2). 

Table 2: laboratory investigations: 

Laboratory test 

Median (IQR) 

Patients 

(No. = 50) 

Control 

(No. = 50) 
MW P-value 

pH 7.32 (7.1 – 7.35) 7.33 (7.2 – 7.35) 1126 0.386   

PCO2 (mmHg) 55 (38.75 – 60) 50 (38.75 -60) 1208 0.760   

HCO3 (mmol/L) 19 (18 – 25) 19 (18.75 – 20.25) 1179.5 0.606   

WBCs (x10³/ul) 9(7 – 23.4) 7.65(6.5 – 10) 985 0.091   

Hb (g/dl) 14.6(13.85 – 15.5) 14.5(14 – 17) 1229 0.884   

PLTs (x10³/ul) 340(233 – 573) 336(233 – 373) 1085 0.253   

Creatinine (mg/dl) 0.68 (0.49 – 0.9) 0.64(0.45 – 0.84) 1132 0.415   

Urea (mg/dl) 25.5(19 – 43.5) 24.5(19 – 40) 1146.5 0.474   

LDH (IU/L) 532.5(453.7 – 786.1) 357(244.75 – 425) 314.5 <0.001* 
*: significant; MW: Mann Whitney U test; WBCs: white blood cells; HB: hemoglobin; PLTs: platelets. CRP:C-

reactive protein. LDH: lactate dehydrogenase.  

 

The study found a significant difference in 

admission causes between the two groups, with 

72% of patients admitted due to RDS and 28% 

due to sepsis, compared to 100% in the control 

group who required admission because of 

neonatal jaunduce. The patient group required 

more MV and CPAP for rehabilitation. The 

patient group saw a significant difference in 

outcomes (P = 0.003), with 34 (69.4%) patients 

discharged and 15 (30.6%) dying, compared to 

100% dischareging of the control group 

(Table.3).  

Table 3. Admission causes, respiratory support and outcome in the studied groups: 

Variables    n (%) 
Patients 

(No. = 50) 

Control 

(No. = 50) 
X2 P-value 

Admission causes Respiratory distress syndrome 36 (72%) 0 (0%)   

Variable  
Patients 

(No. = 50) 

Control 

(No. = 50) 
MW/ X2 P-value 

Gestational Age (weeks) Median (IQR) 36 (34 – 36.25) 36 (34 – 37) 1004.51 0.079 

Weight (kg) Median (IQR) 2.1 (1.97 –2.5) 2.2 (2 – 2.5) 1072.51 0.218 

Height (cm) Median (IQR) 47 (46 – 48) 47 (46 – 48) 1217.51 0.819 

Consanguinity 
No 27 (54%) 30 (60%) 

0.3622 0.545 
Yes 23 (46%) 20 (40%) 

Maturity 
Pre-term 33 (66%) 31 (62%) 

0.172 0.677 
Full-term 17 (34%) 19 (38%) 

Admission 
No 0 (0%) 28 (56%) 

35.42 < 0.001* 
Yes 50 (100%) 22 (44%) 

HR (beat/min) Median (IQR) 140 (127.5–150) 130 (120–140) 1050.51 0.159  

SBP (mmHg) Median (IQR) 70 (60 – 80) 70 (60 – 80) 11811 0.619  

DBP (mmHg) Median (IQR) 50 (40 – 50) 50 (40 – 50) 11701 0.539  

RR (cycle/min) Median (IQR) 60 (50 - 65.25) 53 (46 – 60) 924.51 0.024* 

SpO2 (%) Median (IQR) 90 (88 – 92) 92 (90 – 94) 7581 0.001* 
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Variables    n (%) 
Patients 

(No. = 50) 

Control 

(No. = 50) 
X2 P-value 

Sepsis 14 (28%) 0 (0%) 71 < 0.001* 

Neonatal jaundice 0 (0%) 50 (100%) 

Respiratory 

support 

Mechanical ventilation 18 (36.7%) 0 (0%) 
 

71 

 

< 0.001* 
Continuous positive airway pressure 31 (63.3%) 0 (0%) 

Off O2 0 (0%) 50 (100%) 

Outcome 
Discharged 34 (69.4%) 50 (100%) 

8.5 0.003* 
Dead 15 (30.6%) 0 (0%) 

*: significant;  X2: Chi-square test. 

The study found that patients on MV had 

significantly elevated LDH levels (median = 

768.7, IQR = 494.02–1053.75) compared to 

those on CPAP (519.8, IQR = 452–598). Also 

dead patients (median = 833, IQR = 580–1257.3) 

compared to dischareged patients (median = 

496.85, IQR = 441.9–600.75) (Table. 4). 

 

Table 4. Relation  Between LDH Concentration and admission causes, blood culture, respiratory 

support, and outcome: 

Variables LDH in patients (No = 50) MW P-value 

Admission causes 
RDS (n =36) 525 (465.3 – 786.1)  

71 

 

< 0.001* Sepsis (n =14) 559 (439.5 – 1189.25) 

Blood culture 
Negative (n = 36) 525 (466 – 817.37)  

229 

 

0.619   Sepsis (n = 14) 586.5 (400.1 – 790) 

Respiratory support 
MV (n = 18) 768.7 (494.02 - 1053.75)  

179 

 

0.038 * CPAP (n = 31) 519.8 (452 – 598) 

Outcome 
Discharged (n = 35) 496.85 (441.9 – 600.75)  

99 

 

0.001 * Dead (n = 15) 833 (580 – 1257.3) 
*: significant;  MW: Mann Whitney U test, RDS: respiratory distress syndrome. MV: mechanical ventilation; CPAP: 

continuous positive airway pressure. 

 

LDH can be used in differentiation between 

the patients’ group and the control group at a 

cutoff level of > 450 IU/L, with 80% 

sensitivity, 86% specificity, 85.1% PPV, and 

81.1% NPV (AUC = 0.87, p-value < 0.001) 

(Table 5, Fig.1). 

 

 

Table 5. Diagnostic performance of serum LDH in studied newborn disorders: 

Variables Cut off AUC Sensitivity Specificity PPV NPV p-value 

LDH (IU/L) > 450 0.870 80% 86% 85.10% 81.10% < 0.001 
PPV: positive predictive value; AUC: Area under curve; NPV: negative predictive value. 
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Fig.1. ROC curve of serum LDH in the studied group. 

We found a statistically significant 

positive correlation between LDH, creatinine (r= 

0.39; P = 005), and urea (r= 0.41; P=0.003) and a 

statistically significant negative correlation 

between LDH and SpO2 (r= -0.43; P=0.002) 

(Table.6). 

 

Table 6: Relation between LDH and other  parameters in the studied groups 

 

LDH Patients group Control group 

r p-value r p-value 

Age 0.09 0.534 -0.24 0.089 

Gestational Age -0.02 0.898 -0.08 0.591 

Weight -0.03 0.832 0.11 0.452 

Height -0.02 0.903 -0.06 0.677 

Heart rate 0.06 0.662 0.36 0.01* 

Systolic Blood Pressure 0.06 0.705 -0.02 0.878 

Diastolic Blood Pressure 0.12 0.422 0.11 0.468 

Respiratory Rate 0.07 0.61 0.43 0.002* 

Oxygen Saturation (SpO2) -0.43 0.002* -0.16 0.264 

Serum Creatinine 0.39 0.005* 0.16 0.26 

Serum Urea 0.41 0.003* 0.28 0.051 

C-Reactive protein -0.07 0.627 -0.16 0.263 

pH -0.02 0.872 -0.08 0.562 

pCO2 -0.02 0.892 -0.02 0.877 

HCO3 -0.21 0.142 -0.06 0.698 

White Blood Cells count 0.03 0.815 0.26 0.074 

Hemoglobin  -0.07 0.65 -0.22 0.127 

Platelet count 0.01 0.949 0.19 0.179 
*: significant; r: Pearson correlation coefficient.  

Discussion 

The results of this study provide a 

valuable demonstration of the potential role of 

LDH as a diagnostic and prognostic biomarker 

for severe conditions in newborn infants. The 

elevated LDH levels observed in critically ill 

neonates compared to healthy controls suggest 

its potential utility in identifying and stratifying 
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neonatal health risks. The following discussion 

will investigate the implications of these 

findings, explore potential mechanisms 

underlying the observed correlations, and 

address the broader context of LDH as a 

biomarker in neonatology. 

The patient group had a higher RR (60 

cycles/min) and lower SpO2 (90%) compared to 

the control group RR (53 cycles/min) SpO2 

(92%). The patient group had a higher median 

LDH level (532.5), with a significant difference 

between the two groups (P<0.001). These 

findings are consistent with previous research by 

Ton et al.(2020).  

There were several studies on serum 

LDH levels in many infections. Francesco et al.( 

2009), demonstrated that serum LDH levels were 

significantly elevated in neonates with 

necrotizing enterocolitis (p < 0.005). The study 

by Zein et al.(2004), and Algebaly et al.(2021), 

detected increased plasma LDH levels in serious 

infections as a marker of tissue damage but did 

not improve LDH levels at 48 hours as a major 

predictor of mortality in patients with severe 

sepsis. 

In our study, the median LDH level was 

768.7 in the 18 (36.7%) patients who required 

MV and 519.8 in the 31 (63.3%) patients who 

required CPAP for respiratory support. These 

results align with Ton et al.(2020) findings. 

The observed correlation between LDH 

levels and admission causes, such as RDS and 

sepsis, aligns with previous research indicating a 

relationship between elevated LDH and adverse 

clinical conditions in neonates (Ton et al., 2020; 

Mohamed et al., 2021). 

ROC curve analysis showed LDH's high 

sensitivity and specificity in distinguishing 

patient and control groups, with a cutoff level of 

>450 IU/L, highlighting its potential in 

diagnosing critical pediatric patients. This was in 

line with (Algebaly et al., 2021). 

The positive correlations between LDH, 

HR, and RR, along with the negative correlation 

with SO2, further support the notion that LDH 

levels may reflect the physiological stress and 

severity of neonatal conditions. These 

correlations align with the results obtained by 

Servet et al.(2013), who demonstrated a positive 

relationship between LDH levels and the 

duration of oxygen therapy. 

The elevated mortality rate in the patient 

group, coupled with the findings of Ton et al.( 

2020), supports the notion that plasma LDH 

levels may be indicative of poor outcomes in 

neonates with serious conditions. 

Conclusion 

This study validates LDH's role in 

predicting severe conditions in newborns 

admitted to the NICU, and detecting elevated 

levels in critically ill neonates. Correlations with 

oxygen saturation and kidney function markers 

suggest respiratory and renal impairment. 

     List Of Abbreviation 

Abbreviations Full Term 

AUC Area Under the curve 

AUC Area Under The Curve 

CPAP Continuous Positive Airway 

Pressure 

IQR Interquartile Range 

LDH Lactate Dehydrogenase 

MV Mechanical Ventilation 

MW Mann Whitney U Test 

NICU Neonatal Intensive Care 

Unit 

NPV Negative Predictive Value 

PPV Positive Predictive Value 

r Pearson  Correlation 

Coefficient 

RDs Respiratory Distress 

Syndrome 

ROC Receiver Operative 

Characteristic Curve 

SPSS Statistic Package for Social 

Sciences 

X2 Chi-Square Test 
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