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Abstract

Background: Liver cell injury commonly occurs after perinatal asphyxia. This study aimed to identify the neonatal and
maternal factors related to hepatic dysfunction associated with birth asphyxia.

Methods: A case control study was carried out in Basra comprising 43 asphyxiated newborns, and 57 healthy full terms
enrolled as control. Serum levels of liver enzymes [alanine transferase (ALT), aspartate transferase (AST), alkaline
phosphatase (ALP)] were measured and compared between the study and control groups. Levels beyond +2SD above
the mean of control considered high. Statistical analysis was done using SPSS program version 20. Chi-Square test and
ANOVA were used where appropriate, P-value <0.05 was considered as significant. Elevated levels of enzymes were
studied in relation to selected neonatal and maternal variables.

Results: Higher levels of liver enzymes were found related to gestational age > 40 weeks, newborn’s body weight > 4
Kg, mother’s age>35 years, parity > 4 children and maternal medical disease. The results were statistically significant
(P<0.05). However, no statistical differences were detected regarding newborn’s gender and growth status, maternal
education and mode of delivery.

Conclusion: The study highlights the relationship between maternal and neonatal risk factors and perinatal asphyxia
associated with hepatic dysfunction.

Keywords: Aspartate; Control; Gender; Parity

1. Introduction

Perinatal asphyxia is defined as the failure to establish spontaneous breathing at birth [1, 2], leads to a transient
interruption of oxygen availability that implies a risky metabolic challenge [3, 4]. In developing countries neonatal
mortality rate constitutes 42% of under-5 deaths [5, 6, 7]. According to a World Health Organization report, perinatal
asphyxia is the third leading cause of under-5 child deaths (11%) following preterm birth (17%) and pneumonia (15%)
[4, 7, 8]. A correct definition of birth asphyxia requires assessment of cord blood pH, Apgar score, neurological status,
and markers of birth multi-organ function [9, 10]. Hypoxia can cause damage to every tissue in the body. As a defense,
the cardiac output is centralized to organs such as brain, heart and adrenals at the expense of less important organs
such as liver, lungs, skin, kidney, muscles [11]. Liver cell injury commonly occurs after perinatal asphyxia, and it is
represented as an early, abrupt, and transient increase in aminotransferases [aspartate transferase (AST) and alanine
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transferase (ALT)], alkaline phosphatase (ALP), and lactate dehydrogenase (LDH) plasma activity-[12]. various factors
are associated with the development of perinatal asphyxia with multi- organ involvement. This study aimed to identify
neonatal and maternal risk factors for the occurrence of hepatic dysfunction in newborns with birth asphyxia.

2. Methods

Study design and subjects: A case- control study was conducted in the Intensive Neonatal Care Unit (NICU) in Basra
Maternal and Children Hospital in 2016 for a period of 6 months (October- April) comprising 43 full-term newborns, 28
males (65%) and 15 females (35%) aged 1-10 days delivered with Apgar score <7 at 1 minute of life, acidemia ( PH<7)
with no cry or delayed 5 minutes after birth [ the guidelines laid down by National- Neonatal perinatal data base
network of India] [13] and neurological manifestations.

Excluded criteria: patients with major congenital anomaly, prematurity, sepsis, congenital infection, hemolytic
condition and primary hepatobiliary disease. A total of 57 healthy full-term newborns, 31 males (54%) and 26 females
(46%) enrolled as control group. Complete physical and neurologic examination performed for all subjects. Neonatal
data included age, sex, gestational age, body weight and growth status, Apgar score at 1land 5 minutes and outcome.
According to fetal growth, patients were categorized in to: large for gestational age LGA (birth weight > 90th centile for
gestational age), appropriate for gestational age AGA (birth weight > 10th < 90th centile for gestational age) and small
for gestational age SGA (birth weight <10th centile for gestational age). Detailed history was taken regarding maternal
age, parity, educational level, antenatal care, and any history of medical problems. Regular antenatal care indicated by
10 appointments for nulliparous and 7 for multipara. Labor data included mode of delivery, history of prolonged labor
(>24 hours) or ruptured membrane (>18 hours), meconium-stained liquor, cord prolapse and others.

Serum levels of ALT, AST and ALP were measured in both study and control groups, levels beyond +2SD above the mean
of control group were regarded as high. Statistical analysis was done using SPSS program version 20. Chi-Square test
and ANOVA were used where appropriate, P-value <0.05 was considered as significant.

3. Results

Mean serum level values (IU/L) for ALT (67.23%+4.61), AST ( 89.02+7.99) and ALP ( 294.26+22.80) in asphyxiated
neonates were significantly higher than those observed in controls (21.60+3.71), (40.91+2.44) and (201.49+11.63)
respectively (P <0.05).

High levels of ALT, AST and ALP were found in 38 (77.6%), 31(68.9%) and 24 (60%) of patients respectively. The
relation between high levels of liver enzymes and selected neonatal and maternal characteristics has been studied.

3.1. Selected neonatal variables in relation to high levels of ALT, AST and ALP:

High levels of enzymes were studied in relation to patient’s sex, gestational age, and body weight and growth status.
(Table 1,2.3).

Table 1 High ALT in relation to selected neonatal variables

ALT(IU/L)
Variable Mean *+ SD NO. %

P-value

Male 93.45+67.81 | 24 63.20
Sex *0.063
Female | 81.23+73.90 14 36.80

37-38 44.45+54.89 | 3284.20

Gestational
39-40 74.33+56.98 37.90

Age (wks) **0.001
>40 92.47+23.57 3790
LGA 93.79+56.78 12 31.10

G th

row AGA | 88.24+4591 | 1539.00 | *0.081
Status

SGA 84.58+58.98 | 1129.90
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<2.5 55.45+12.78 821.10
2.5-4 67.45+61.89 | 2873.70) | **0.001
>4 129.90+34.67 25.20

*t-test was used **ANOVA was used

Body weight
(kg)

Table 2 High AST in relation to selected neonatal variables

AST (IU/L)
Variable P-value
Mean * SD NO. %
Male 94.45 + 55.81 22 60.00
Sex *0.072
Female 81.23 £ 88.93 940.00
37-38 53.45 + 66.81 26 83.90
Gestational
39-40 74.88 + 56.90 39.70
Age (wks) **0.001
>40 123.47 £ 23.57 2 6.40
LGA 114.79 £ 23.30 9 29.00
Growth
AGA 94.24 + 4591 14 45.20
Status **0.063
SGA 98.52 + 58.78 8 25.80
<2.5 43.45+12.78 7 22.50
Body weight
2.5-4 58.40 £ 32.76 22 71.00
(ke) #0,001
>4 119.70 + 94.22 2 6.50

*t-test was used **ANOVA was used

Table 3 High ALT in relation to selected neonatal variables

ALP(IU/L)
Variable Mean * SD NO. % P-value
Sex Male 378.30+20.89 | 15 62.50
female | 356.23+87.83 | 93750 | 0090
37-38 213.90+5631 | 1875.00
Gestational | 39.49 209.88+8890 | 31250 | 0.001
Age (wks) >40 401 .47 +23.34 | 31250
Growth LGA 353.23+67.36 | 520.80
status AGA 399.24 +4598 | 1041.70 | ~0-172
SGA 310.33+5844 | 937.50
Body weight | <2.5 278.45+1211 | 83330
(ke) 2.5-4 290.40 + 4434 | 156250 | ~0-070
>4 310.30.70 £ 88.23 | 14.20

*t-test was used **ANOVA was used

3.2. Selected maternal variables in relation to high levels of ALT, AST and ALP

High levels of enzymes were studied in relation to maternal age, parity, educational level, antenatal care, and history of
medical problems. Table (4,5,6)
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Table 4 High ALT in relation to selected maternal variables

ALT (IU/L)
Variable P-
Meant SD NO. %
Value
Age <18 89.90+23.56 28 66.70
(years) 18- 35 56.23+45.02 | 1033.30 | **0.001
Parity 1 87.28+61.79 10 26.49
2-4 .23+34.7889 | 14 36.80 | **0.001
>4 92.45+33,67 14 36.71
Level of <10 88.90+£30.20 28 66.70
. *0.066
Education (years) >10 83.60+£34.89 1033.30
Medical Yes 91.88+23.89 3181.46
*0.000
Problem No 43.34+34.78 | 71854
No 90.01 +23.67 | 1950.00
antenatal
Irregular | 83.31458.81 | 1231.65 | **0.001
care
Regular 48.89+34.30 | 718.35
*t-test was used *ANOVA was used
Table 5 High AST in relation to selected maternal variables
AST(IU/L)
Variable P value
Mean x SD NO. %
<18 66.90+42.02 7 22.60
Age
g 18- 35 94.23+25.40 1961.30 | **0.001
(years)
>35 112.23+23.78 516.10
1 119.28+34.39 8 25.84
) 2-4 65.23+34.78 1341.96 | **0.001
Parity
>4 120.45+33.67 | 1032.20
. *0.134
Education (years) >10 93.60+34.89 8 25.80
Medical Yes 100.88+51.89 | 24 77.40
*0.001
Problem No 62.34+62.79 7 22.60
No 110.01 £23.67 | 1651.60
Irregular 83.31+51.55 825.80 **0.781
antenatal care
Regular 880.89+41.23 7 22.60

*t-test was used **ANOVA was used
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Table 6 High ALP in relation to selected maternal variables

ALP(IU/L)
Variable Mean  SD NO. % P-value
<18 234.37+54.65 | 2831
?feears) 18-35 | 388.13+50.34 | 1666.69 | **0.001
>35 402.23+49.90 | 625.00
1 342.88+45.59 | 520.81
Parity 2-4 360.21£33.45 | 937.56 | **0.161
>4 410.45+33.55 | 1041.63
Level of Education <10 267.90+45.79 | 1979.20 .
(vears) >10 281.34+56.89 | 520.80 0093
Medical Yes 289.88+44.90 | 1979.20 X
Problem No 305.90+67.89 | 520.80 0123
No 358.01 +43.30 | 14 58.40
antenatal care Irregular | 355.31+21.90 520.80 **0.081
Regular | 345.89+45.66 | 520.80

*t-test was used **ANOVA was used

3.3. Relation between high levels of ALT, AST, ALP with mode of delivery and labor- problems

The relation of high enzyme levels and mode of delivery and labor problems is shown in table 7

Table 7 High ALT, AST, ALP in relation to mode of delivery and labor problems

ALT P-value | AST P-value | ALP P-value
Variable Meant SD Meant SD Meant SD
C/S 51.67+31.67 100.45+80.56 280.34+34.78
Mode of delivery 0.120 0.89 0.920
ND 63.45+35.45 91.78+23.78 291.45+45.89
Present 115.78+45 100.34+98.34 310.56+45.78
Labor problem 0.031 0.635 0.161
Absent 61.67+34.89 94.89+34.67 289.67+45.78

C/S= Cesarean Section ND= normal delivery

4. Discussion

Birth asphyxia can cause hepatic hypoxic cell damage. Aminotransferases are important tests for liver impairment. The
current study aimed to identify the relation between the levels of hepatic enzymes after birth asphyxia and selected
neonatal and maternal variables. Males outnumbered females in both study (65%) and control (54%) groups. This was
similar to a study by Saboute et al [14]. The levels observed for serum liver enzymes were significantly higher in
asphyxiated newborns than controls, a finding in agreement with similar studies [12, 15, 16]. The study showed a
significant relation between increased levels of ALT, AST and ALP with gestational age (> 40 weeks) of asphyxiated
newborns (P < 0.05). However, there was no significant association with the gender and growth status. A study by
Chhavi et al reported that SGA babies had significantly lower ALT and AST levels than AGA babies [16].

Elevated levels of ALT and AST showed significant association with newborn’s body weight (P< 0.05), while no
significant difference was noted with ALP (P= 0.071). Fetal birth weight > 4 kilograms increases the risk of a variety of
problems after birth.
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The influence of maternal factors has been studied. The study revealed significant association between rise in enzyme
levels and advanced maternal age (P<0.05). Maternal age as young as 35 is a risk factor for multiple issues that can occur
during pregnancy and delivery. Increased parity (> 4 children) was another factor related to high ALT and AST (P<0.05)
but not ALP. In addition, we couldn’t find any association between mothers’ education and high enzymes. Only ALT
showed a significant relation with no or irregular antenatal care. Regarding the association with maternal medical
diseases like hypertension, diabetes, anemias, renal, cardiac or obstetric problems; ALT and AST showed significant
results. The association with different modes of delivery and complication around labor was noted very minimal, only
high ALT had relation with problems around labor. El-Kabbany et al, in their study, noticed significant increase in the
frequency of asphyxia among those born by Cesarean section when compared to those born vaginally [17].

The study was limited by small- sized study population and short study period.

5. Conclusion

Neonatal and maternal risk factors for hepatic dysfunction associated with perinatal asphyxia included: large newborn’s
body weight >4 kg, gestational age >40 weeks, maternal age >35 years and in presence of maternal diseases.
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