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 The aim of this study is to use urine uric acide/creatinine ratio as simple 

predictor test for perinatal asphyxia. In this cross sectional study, The study 

will include (80 neonate: 40 with low apgar and 40 control) to assess the 

urinary uric acid/creatinine ratio (UA/Cr) in relation to Apgar score and 

arterial blood gases in first 72 hours. Out of 40 cases there were17 male 

(42.5%) and 23 female (57.5%), 7 cases were delivered by normal vaginal 

delivery (17.5%) and 33cases were delivered by cesarean delivery (82.5%). 

In the control group out of 40 neonates there were 17 male (42%) and 23 

female (57%) ,10 cases were delivered by normal vaginal delivery (25%) 

and 30 cases were delivered by cesarean delivery (75%). The mean weight 

of the cases group was 2.9 kg with standard deviation 0.2, on the other hand 

the mean weight of the control group was 3.04 kg with standard deviation 

0.23 and P value of 0.005. 30 out of 40 asphyxiated neonates showed 

increase uric acid creatinine ratio in urine which show accuracy of 98% and 

specificity of 96%. The ratio of UA/Cr enables early and rapid recognition 

of asphyxial injury and also the assessment of its severity and the potential 

for short term morbidity or death. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Perinatal asphyxia is a condition where there is an impaired gas exchange leading to hypoxemia, hypercapnea, 

and acidosis in neonate [1]. Perinatal asphyxia results from a lack of oxygen supply to the fetus or newborn, 

frequently caused by compression of the umbilical cord, abruption of the placenta, abnormal uterine 

contractions, or failure to begin breathing [2]. The incidence of perinatal asphyxia is 1-1.5% live birth. most 

commonly used diagnostic and prognostic indicator to assess asphyxia in neonate is apgar score [3]. Neonatal 

mortality as well as neurologic and psychiatric sequelae are highly associated to the duration of the insult [4]. 

Several subcellular modifications such as decrease of dopamine receptors and cortical ATP, loss of 

mitochondrial complex I activity, and mitochondrial membrane collapse have been described after 

experimental asphyxia [5]. 
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The initial compensatory adjustment to an asphyxial event is an increase in cerebral blood flow due to hypoxia 

and hypercapnia [6]. This is accompanied by a redistribution of cardiac output to essential organs, including 

the brain, heart, and adrenal glands [7]. A blood pressure (BP) increase due to increased release of epinephrine 

further enhances this compensatory response, in adults, cerebral blood flow is maintained at a constant level 

despite a wide range in systemic blood pressure [8]. Limited data in the human fetus and the newborn infant 

suggest that CBF is stable over much narrower range of BPs [9]. The 1-minute Apgar score reflects the need 

for immediate resuscitation., the change in score between 1 and 5 minutes is a useful index for the 

effectiveness of resuscitative efforts [10]. Due to some limitations, the Apgar score cannot be used as a useful 

tool for the evaluation of newborns. Different factors, as prematurity can have an effect on it, so of which it 

cannot anticipate mortality and morbidity definitively [11]. In perinatal asphyxia blood and tissue pH and 

partial oxygen pressure fall, but the tissue oxygen consumption persists leading to a further decrease in PO2 

[12]. 

 

Anaerobic metabolism occures with the production of large quantities of metabolic degradation products such 

as lactic acid and acceleration of ATP degradation [13]. The high purine metabolism in asphyxiated neonates 

results in elevated levels of xanthine, hypoxanthine and uric acid [14]. Uric acid formation hence can be used 

as a marker of tissue hypoxia as increasing excretion of uric acid caused by metabolic changes, reflecting the 

cellular hypoxia [15]. 

 

2. Patients and Methods 

This study is cross sectional analytical study conducted at Cairo University specialized pediatric hospital 

faculty of medicine from a period of January 2017 to February 2018. 

The study will include (80 neonate: 40 with low apgar score and 40 control) to assess the urinary uric 

acid/creatinine ratio (UA/Cr) in relation to Apgar score and arterial blood gases in first 72 hours at Cairo 

University Pediatric Hospital during the study period 

Spot urine samples were collected within 24-72 hours of life. Urinary uric acid and urinary creatinine were 

measured. 

 

• Background and Demographic Characteristics:  

Age: first 24 to 72 hours  

Gender: males and females 

 

2.1 Statistical methods 

statistical methods Data were analyzed using SPSS© Statistics version 17 (SPSS Statistics for Windows, 

Version 17.0. Chicago: SPSS Inc.). Normality of numerical data distribution was examined using the 

Shapiro–Wilk test. Normally distributed numerical variables were presented as mean ± SD and intergroup 

differences were compared using the unpaired t-test (for two-group comparison). Categorical variables were 

presented as number and percentage and intergroup differences were compared using Fisher’s exact test (for 

nominal data) or the Chi-squared test for linear-by-linear association (for ordinal data). Time to event analysis 

was done using the Kaplan–Meier method. All reported p-values are two tailed. p < 0.05 was considered 

statistically significant 

 

3. Results 

A cross sectional study that was carried out at NICU of Kasr al-Aani hospital, Cairo university, Egypt over a 

period from January r 2017 to febrary 2018. The study included 40 full term asphyxiated neonates from both 

sexes and 40 healthy newborns as control group. 
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Arterial blood samples are withdrawn from all participants for arterial blood gases. 

 

Spot urine samples were collected in sterile container within 6-72 hours of life and analyzed in the hospital 

laboratory immediately. 

 

40 neonates there were 17 male (42%) and 23 female (57%) ,10 cases were delivered by normal vaginal 

delivery (25%) and 30 cases were delivered by cesarean delivery (75%). 

 

  Group  

  Cases Control P value 

  Count Column N % Count Column N %  

sex 
m 17 42.5% 16 42.5% 

1 
f 23 57.5% 2 57.5% 

mode of delivery 
normal vaginal 7 17.5% 10 25.0% 

0.412 
cs 33 82.5% 30 75.0% 

 

The mean weight of the cases group was 2.9 kg with standard deviation 0.2, on the other hand the mean 

weight of the control group was 3.04 kg with standard deviation 0.23 and P value of 0.005. 

 

 Group  

 
Cases Control P value 

 

Mean 

Standard 

Deviation Mean 

Standard 

Deviation 

 

wieght kg 2.90 .20 3.04 .23 0.005 

 

:Confidence level of the mean for cases and control group 

 

 

Group 

Cases Control 

Mean 
95.0% Lower 

CL for Mean 

95.0% Upper 

CL for Mean 
Mean 

95.0% Lower 

CL for Mean 

95.0% Upper 

CL for Mean 

wieght kg 2.90 2.83 2.96 3.04 2.96 3.11 

 

Comparison between groups 
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 Cases Control  

 Mean 
Standard 

Deviation 
Mean 

Standard 

Deviation 
P value 

Apgar score at 1 min 4.12 1.02 8.25 .63 < 0.001 

Apgar score at 5 min 4.78 .89 9.00 .32 < 0.001 

Apgar score at 10 min 7.65 .66 9.50 .51 < 0.001 

PH 7.28 .07 7.39 .02 < 0.001 

PCO2 50.32 8.15 39.25 2.07 < 0.001 

HCO3 19.62 3.22 26.15 1.51 < 0.001 

Sat 86.15 6.52 96.75 1.92 < 0.001 

 

The cases group showed mean apgar at 1 minute 4.12 (SD1.02), at 5 minutes 4.78 (SD0.89) and at 10 minutes 

7.65 (SD0.66) And P value < 0.001 for all, while the control group showed mean apgar at 1 minute 8.25 

(SD.63), at 5 minutes 9.00 (SD0.32) and at 10 minutes 9.50 (SD0.51) And P value < 0.001 for 

 

 
:apgar score at 1 min, 5 min and 10 min in cases and control group 
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:PH in cases and control group 

 

The PH in the case group range between 7.1 to 7.3 with mean 7.28 and standard deviation 0.07 while in the 

control group the PH range between 7.32 to 7.42 with mean value of 7.39 and standard deviation of .02 an P 

value < 0.001 

 

 Cases Control 

 Mean Standard Deviation Mean Standard Deviation 

uric acid /Creatinie (102-595 mg/g 

cr) 
3630.29 1696.83 234.80 89.48 

 

In cases group the mean value for uric acid /creatinine ratio was 3630.29 with SD 1696.83 while in control 

group the mean was 234.80 with SD 89.48 

 

Uric acid creatinine ratio showed negative regression to saturation 
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Uric acid creatinine ratio showed negative regression to apgar score at 5 minute 

 

 

 

Statistic Value 95% CI 
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30 out of 40 asphyxiated neonates showed increase uric acid creatinine ratio in urine which show accuracy of 

98% and specificity of 96% 

 

4. Discussion 

Perinatal asphyxia is a common neonatal problem and contributes significantly to neonatal mortality and 

morbidity. There are various methods to diagnose perinatal asphyxia like cranial tomography, somatosensory 

evoked potentials and magnetic resonance tomography. But these modalities are not useful in first 24 h of life 

after birth. The APGAR score has a limited role in predicting the immediate outcome, such as that of HIE 

and the long-term sequelae.  pH, lactates and base deficits can also use to diagnose birth asphyxia. Usually, 

pH, lactates and base deficits subside with the establishment of respiration, and with other mode of 

resuscitation. Also, pH, lactate, base deficit estimations are invasive and require sophisticated instruments. 

The APGAR score has a limited role inpredicting the immediate outcome, such as that of HIE and the long-

term sequelae. 

 

UUA/Cr appears as an early marker of hypoxic ischemic brain injury. Its concentration was significantly 

elevated in cases as compared with the healthy controls. We have studied the value of UUA/Cr in asphyxiated 

new-borns and healthy term neonates within first 73 h of life. The study proved positive correlation between 

the urinary UA/Cr ratio and asphyxiated infants when compared with the controls. In present study Urinary 

uric acid and creatinine ratios were significantly higher in cases (asphyxiated) than controls (normal 

newborn), (mean UUA/CR ratio in Cases was 3630.29 ±1696.83) and in controls was 234.80± 89.48; P 

<0.001. In study by [12] it was found that urinary UA/Cr ratio was significantly higher in cases than controls 

(3.1 ± 1.3 vs. 0.96 ± 0.54;p<0.001) which is similar to our study. 

 

Our results are also supported by (who suggested that urinary ratio of UA to creatinine was significantly 

higher in full term with perinatal asphyxia than in those without perinatal asphyxia. 

Sensitivity 100.00% 91.19% to 100.00% 

Specificity 96.00 % 91.19% to 100.00% 

Positive Likelihood Ratio --- ---- 

Negative Likelihood Ratio 0.00  

Positive Predictive Value 98.00%  

Negative Predictive Value 98.00 %  

Accuracy 98.00% 95.49% to 98.00% 
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In study by found that urinary UA/CR ratio was higher in the asphyxiated group compared to controls they 

also reported a significant. Negative correlation between this ratio and the APGAR score [9]. 

 

Similar results are given by studies done by [10], also support our results [14] 

 

Found a significant negative linear correlation between urinary UA/CR ratio and the APGAR score that goes 

with our study results. 

 

Conducted a study on 110 neonates comprising 55cases and 55 controls born in Rajendra Institute of Medical 

Sciences spot urine sample collected within first day of life. A cut-off urinary uric acid to creatinine 

(UA/UCR) ratio value of >1.14 was taken as the cut-off level. The urinary UA/UCR ratios were found to be 

higher in Asphyxiated infants (2.58 ± 1.09) when compared with those in the controls (0.86 ± 0.17 which also 

is in favour of our study. 

 

There were also significant differences of mean urinary UA/Cr ratio for Apgar score 4-6 vs Apgar score 0-3 

(p<0.001) which is also similar to our study where apgar at 1min, 5min and 10min were found to be useful 

in diagnosis of asphyxia and its severity. The study by also reported that urinary uric acid to creatinine ratio 

in term and preterm infants was significantly higher in the asphyxia group than in non-asphyxiated group. 

 

He also proved simultaneously that this ratio was 76.6% sensitive, 83% specific, 80% accurate; with positive 

predictive value of 82.1% and negative predictive value of 78.1% hence concluding that this test allows rapid 

recognition of neonatal asphyxia, its severity assessment and potential to predict the short-term morbidity or 

death as well as the long-term outcome. 

 

Dong Wen Bin et a l2002, in his study displayed that neonates who had been suffered from asphyxia have 

higher level of urinary uric acid to creatinine ratio as compared to the non-asphyxiated neonates. It may be 

used as an indicator for early assessment of aphyxial severity and also renal injury in post asphyxia neonates. 

Thus the UUA/Cr allows rapid recognition of asphyxia and assessment of its severity and the potential for 

short term morbidly of death 

 

5. Conclusion 

The ratio of UA/Cr enables early and rapid recognition of asphyxial injury and also the assessment of its 

severity and the potential for short term morbidity or death. Apgar scores had been used to define asphyxia 

and attempt outcome prognostication.  However, we found the UA/Cr ratio to be a good, simple screening 

test for the early assessment of perinatal asphyxia. 

 

6. Recommendation 

Since Apgar score is usually reduced in neonates with congenital anomalies and premature neonates. Hence, 

it is preferable that the clinical diagnosis of asphyxia by apgar scores be supported by other investigations 

urinary UA/Cr ratio should be used as it is easy, non-invasive, economical and equally efficient. 
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