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ABSTRACT

Background: Perinatal asphyxia (PA) is a significant cause of neonatal
morbidity and mortality, and may cause multi-organ dysfunction,
including liver injury. Hepatic dysfunction, which is indicated by an
increase in liver enzymes, is common in neonates with PA but poorly
researched.

Objective: The importance of hepatic dysfunction in neonates with
perinatal asphyxia and its relation to the degree of asphyxia.

Methods: The study was descriptive cross-sectional research whose
sample consisted of the Department of Pediatric Medicine and Allama
Igbal Teaching Hospital, Dera Ghazi Khan in the duration from 13®
February, 2024 to 13" August, 2024. One hundred and fifty neonates
with perinatal asphyxia were involved. Liver enzymes (ALT, AST, and
LDH) were detected, and the intensity of asphyxia was determined
according to the Levene scale.

Results: The researchers have discovered that the levels of ALT, AST,
and LDH were significantly increased with the severity of PA, and peak
levels were observed in severe cases. In severe PA, hepatic dysfunction
was more common.

Conclusion: The severity of perinatal asphyxia is closely linked to
hepatic dysfunctions, and liver enzyme levels could be used as early
warning signs in measuring the severity of asphyxia and to inform
intervention.
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INTRODUCTION

Perinatal asphyxia (PA) is a major cause of
morbidity and mortality of the neonate and
is brought about by the limitation of blood
flow or oxygen supply to the fetus during or
around birth. The condition can cause
damage to other organs, such as brain, liver,
lungs and kidneys. Hypoxic-ischemic
encephalopathy (HIE) is the most frequently
occurring negative outcome of PA as the
result of brain damage during asphyxia, and
it results in high mortality and
developmental disability in survivors (1). A
known complication of severe PA is hepatic
dysfunction or hypoxic hepatopathy or
ischemic hepatitis, and liver enzymes such
as ALT, AST, and LDH are extremely
elevated in the affected babies (2). Studies
have asserted that liver impairments in
infants with PA are associated with the high
levels of transaminases, and the information
on the level of liver impairment can be a
vital indicator of the extent of the illness (3,
4). Liwer is not always the primary organ
affected in asphyxia, but it is very affected
when a hypoxic-ischemic attack occurs. It is
also involved in redistribution of blood flow
whereby other body organs like the liver
suffer ischemia as more important organs
like the brain and the heart get oxygen at the
expense of others (5).

Other scholars have reported that acute
damage could also occur in the liver as
indicated by the rising levels of hepatic
enzymes, such as ALT, AST, and LDH, in
infants with birth asphyxia (6, 7). In other
cases, the rise in these liver enzymes is
interim but can result in crucial details
regarding the severity of the insult and the
long-term effects of the children who have
survived (8). In a study by Elsadek AE et al.,
close to half of the neonates with PA
suffered hepatic dysfunction and they had a
high ALT and AST (9). Kariya et al. also
found the same by performing the levels of
these enzymes in a group of neonates with
varying levels of birth asphyxia and found
that the levels of these enzymes were
strongly associated with more severe levels
of asphyxia (10). The high data of ALT and

AST among newborns with severe PA
indicate a higher degree of hepatic damage
that can be simply related to the negative
outcomes of the poor progress and the need
to provide medical treatment to children in
time (11, 12). Moreover, liver enzyme
assays represent a non-invasive and
diagnostic tool that is easy to perform in
diagnosing hepatic dysfunction and are
indispensable in the area where shortage of
resources is a significant factor (13). This
may particularly be required in those areas
where high-level imaging modalities may
not be easily accessible, yet early diagnosis
and treatment are required to improve the
outcome.

Hepatic injury may also influence the
management strategies of the neonates since
in this situation, it is necessary to pay
attention to liver functioning, neurological
and systemic parameters (14). The
relationship between the severity of hepatic
injury and the prognosis of PA has been
examined several times, and researchers
have noted poor outcomes among neonates
who had high enzymes such as poor
mortality and neurodevelopmental disability
in the long term (15). Based on these
findings, the current research paper
concludes the prevalence of hepatic
dysfunction in neonates with perinatal
asphyxia and establish its dependence on the
severity of the latter. The study does not
only help in achieving a good understanding
of the pathophysiology of PA, but also helps
in the determination of liver enzyme levels
as a potential early indicator of establishing
the severity of asphyxia in the infant. It
would lead to more targeted interventions,
which can improve short-term survival and
long-term health of infants who are affected
(16).

Furthermore, the awareness of hepatic
dysfunction in PA could help the healthcare
personnel to make reasonable decisions
concerning how the neonates with birth
asphyxia should be treated (17, 18). As the
neonatal treatment has evolved, it is
essential to mention the complexity of
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multi-organ dysfunction of PA. Among the
primary areas to which future studies would
pay their attention is the role of the liver in
the pathologic mechanism of PA, namely
the discovery of biomarkers that could be
used to better predict the severity of
asphyxia. The findings of this research
might create an avenue to the incorporation
of liver function testing in the routine
neonatal practice guidelines of the
asphyxiated children and consequently
improved the prompt diagnosis and
implementation ~ of  more  effective
intervention methods (19).

Objective: To establish the prevalence of
hepatic dysfunction among neonates with
perinatal asphyxia and its connection with
the severity of asphyxia as measured by
liver enzymes.

MATERIALS AND METHODS
Study Design: Cross-sectional study.

Study Settings: Department of Pediatric
Medicine at Allama Igbal Teaching Hospital,
Dera Ghazi Khan, Pakistan.

Duration of Study: The study took place
from 13" February, 2024 to 13" August,
2024, with data collected over a six-month
period.

Inclusion Criteria: The study included
term neonates with gestational age at 37
weeks or more, gender (male or female),
and birth weight of 2500g or above and
were admitted within 24 hours after birth
and diagnosed with perinatal asphyxia.

Exclusion Criteria: The study excluded
neonates with congestive heart disease,

syndromic features, sepsis, or those who
were treated with magnesium sulfate as a
method of treating eclampsia or pre-
eclampsia.

Methods

One hundred and fifty-nine neonates were
recruited in the study after the informed
consent of their parents was obtained. Each
neonate sampled was taken 24 hours after
birth, and 5 mL of blood was taken. Hepatic
enzymes in serum, such as ALT, AST, and
LDH, were detected with the help of an
ultraviolet spectrophotometer. Based on the
Levene classification, the severity of
perinatal  asphyxia  was  determined
according to the mild, moderate, and severe
categories. Information about age, gender,
gestation age, delivery mode, and birth
weight was collected. The severity of
perinatal asphyxia was measured against the
presence or absence of hepatic dysfunction
(measured by high liver enzymes) by chi-
square tests. A p-value less than 0.05 was
taken as statistically significant. A
stratification ~ occurred depending on
variables such as gestational age, birth
weight, gender, and mode of delivery to
determine their effects on the prevalence of
hepatic dysfunction. Statistical evaluation
was conducted on SPSS version 23.

Results

One hundred and fifty neonates were
analyzed in this research, and among them,
30 neonates were mild, 60 moderate, and 60
severe as regards the severity of perinatal
asphyxia. Table 1 summarizes the
demographic data and the characteristics of
the study population.

Table 1: Demographic Characteristics of Study Population

Total Neonates 150
Gender (Male) 80
Gender (Female) 70
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Mean Gestational Age (weeks) 38.5
Mean Birth Weight (g) 2900
Mode of Delivery (C-Section) 70 (46.7%)
Mode of Delivery (Vaginal) 80 (53.3%)

Regarding liver enzyme levels, Table 2 summarizes the mean values of ALT, AST, and LDH
across different severity grades of perinatal asphyxia.

Table 2: Mean Liver Enzyme Levels Across Severity of Asphyxia

Severity of Asphyxia ALT Mean (U/L) |AST Mean (U/L) |LDH Mean (U/L)
50.0 70.0 200

Mild
Moderate 90.0 110.0 300
Severe 150.0 180.0 400

The study showed that the higher the perinatal asphyxia was, the more the levels of liver
enzymes increased. Figure 1 depicts this trend, where the average values of ALT, AST, and
LDH significantly rise along with the degree of asphyxia.

Figure 1: Liver Enzyme Levels Across Severity of Asphyxia

Liver Enzyme Levels Across Severity of Asphyxia
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Additionally, hepatic dysfunction was observed in a significant proportion of neonates, with
Table 3 presenting the frequency of hepatic dysfunction across different grades of asphyxia.
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Table 3: Frequency of Hepatic Dysfunction Across Severity of Asphyxia

Severity of Asphyxia |[Number of Neonates with Hepatic Dysfunction [Percentage (%)

Mild 10 33.3%

Moderate 30 50%

Severe 50 83.3%

The data clearly indicate that hepatic = and the severity of perinatal asphyxia, and

dysfunction is a common complication in
perinatal asphyxia cases of the highest
grades. The neonates with severe asphyxia
showed a larger number of cases with
pronounced hepatic dysfunction than those
with mild or moderate asphyxia. A chi-
square test was finally conducted to measure
the relationship between hepatic dysfunction

the result was found to be statistically
significant (p-value < 0.05). The results
demonstrated a very strong relation with an
increased incidence of hepatic dysfunction
among the severe cases of perinatal
asphyxia. These results are illustrated in
Table 4.

Table 4: Relation Between Hepatic Dysfunction and Severity of Perinatal Asphyxia

Severity of[Hepatic Dysfunction|Hepatic Dysfunction|Total p-
Asphyxia (Yes) (No) Neonates value
10 20 30

Mild <0.05
Moderate 30 30 60
Severe 50 10 60

In conclusion, the findings of this research
indicate that there is a direct connection
between the degree of perinatal asphyxia
and liver damage in newborns. The more
severe the asphyxia, the greater the liver
injury, as indicated by the rise in the levels
of liver enzymes, and the higher the
occurrence of liver dysfunction.

Discussion

Perinatal asphyxia (PA) represents a leading
condition in neonatal morbidity and
mortality, and long-term outcomes of the
condition are adverse effects on the systems
and neurological state of affected infants.
Asphyxia or the inadequate supply of
oxygen in the body in the perinatal period
provokes a chain of physiological processes
aimed at preserving the activity of vital
organs. However, other organs, the
extracerebral nervous system, including the

liver, suffer significant damage due to the
ischemic insult as well. Hepatic dysfunction
is an issue typical of neonates with PA and
has not received the extensive study given to
the neurological impairment, even though it
has a great role in overall health outcomes.
The aim of the research at hand was to
assess the frequency of the hepatic
dysfunction among the newborn babies with
perinatal asphyxia and to find out whether it
depended on the severity of the disorder.
The findings indicate that there is a strong
level of correlation between the severity of
PA and the extent of hepatic injury,
measured using liver enzymes (ALT, AST,
and LDH). The above information confirms
that hepatic injury in PA is not an isolated
event but a component of the multi-organ
dysfunction that occurs in the severely
asphyxiated neonates.
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Hepatic dysfunction of neonates with PA is
not a newly discovered phenomenon. Other
small studies conducted in the past have
documented elevated amounts of serum
liver enzymes such as ALT and AST in
asphyxiated neonates at birth. In the present
research, the ALT, AST, and LDH increased
with the increase in the severity of asphyxia
and this conforms to the results of the
previous studies (1, 2). The results of the
study by Elsadek et al. (2021) demonstrated
the same levels of ALT and AST in the
periliver-injured neonates with perinatal
asoxyia and associated them with the degree
of liver injury (3). The current study
findings are in line with these findings since
the liver enzyme levels in neonates with
severe cases of PA were far much higher
than those of neonates with mild and
moderate cases of asphyxia. The liver is a
vital organ to the procedure of
detoxification, protein manufacturing, and
metabolism. During an ischemic incident,
diversion of the blood results in the benefit
of vital organs like the brain, heart and
adrenal glands at the cost of the liver.

This redistribution of the blood leads to
ischemia to the liver which could cause a
chain reaction of cellular and biochemical
events. This causes AST and ALT enzymes
within the cells of the liver to leak into the
blood. These enzymes are liver biomarkers
of damage, and their level may reveal the
extent of damage by the hypoxia-ischemia
(4). Our findings are consistent with Kariya
et al. (2020) that have demonstrated that
high levels of ALT and AST were much
higher more frequently in babies with severe
asphyxia than in those with mild-to-
moderate asphyxia (5). This substantiates
the hypothesis that liver enzyme levels can
be taken as effective short and sweet
predictors of the severity of PA which
present clinicians with an easy and efficient
instrument of gauging organ participation
and the prognosis. Furthermore, the
relationship between hepatic dysfunction
and the severity of PA provides information
about the importance of monitoring liver
conditions among neonates with asphyxia as

liver enzymes can be a sign of the
worsening of the severity of multiple organ
dysfunction and poor outcomes.

One of the major strengths of this study is
that it could provide a perfect image of the
correlation between the hepatic dysfunction
and the severity of PA. The current study, in
addition to supporting the previous ones,
demonstrates the role of liver functioning in
the overall assessment of neonatal asphyxia
caused by perinatal hypoxia. This has
demonstrated that the risk of a asphyxiated
neonate with severe PA developing hepatic
dysfunction is extremely high as compared
to patients with mild forms of the condition
as the neonates have been stratified in terms
of the severity of the PA. These results
suggest that liver enzyme assays can not
only be used to detect the presence of
hepatic damage at a highly sensitive level,
but can also be used to provide a measure of
asphyxia in clinical practice, especially in
resource limited facilities where more
elaborate diagnostic techniques may not be
available.

In addition, the paper concluded that the
modern-day  prevalence  of  hepatic
dysfunction increased proportionally to the
severity of PA as shown in Table 3. This
observation has a great clinical practice
consideration, particularly in the fact that it
expresses the need to intervene early among
high liver enzyme neonates. ALT, AST, and
LDH values that are elevated may be
employed to provide early warning of an
impending multi-organ failure in order to
implement appropriate therapeutic
interventions as soon as possible to
minimize the damage (6). This can involve
interventions to improve the liver perfusion,
respiration, or administration of specific
medications to prevent more ischemic losses.
Although the results of the study are useful,
they also provide insight on the limitations
and future research. This study design is
cross-sectional, which does not give us an
opportunity to assess the long-term
consequences of hepatic dysfunction in PA
infants. The prospective studies with
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extended follow up can focus on long-term
effects of hepatic injury on growth and
development and also chances of chronic
liver disease among survivors.

Moreover, liver enzymes were a more
focused point in this analysis since they are
the markers of the hepatic dysfunction. This
is a good approach but it fails to fully assess
the functioning of the liver. Future studies
should explore further ways such as liver
biopsy or imaging in order to learn more
about the liver damage in neonates with PA.
The control group of healthy neonates
would also have strengthened the study
findings because the research could have
directly compared the liver enzyme levels in
asphyxiated and non-asphyxiated neonates.
Though the study design was good, further
studies must be done to learn more on the
delicate pathophysiology of liver damage in
PA and its role in the prognosis of the
overall affected neonates.

Conclusion

This research paper has shown that there is a
strong correlation between the level of
hepatic dysfunction and the degree of
perinatal asphyxia in the infants. The levels
of liver enzymes were identified to go up
with the extent of asphyxia, with the
neonates with severe perinatal asphyxia
having the highest levels of liver
dysfunction. These results promote the
notion that liver enzyme analysis may be a
helpful and non-invasive method of early
diagnosis and severity determination of
asphyxia among newborns. Moreover, the
tracking of hepatic functioning can be
helpful in informing the scope of multi-
organ dysfunction and providing timely
interventions, against which  patient
outcomes can also be enhanced. Since it is
not complicated, liver enzyme testing may
be included in the standard care of a
neonatal unit, especially in a resource-
constrained environment. More studies must
be conducted to comprehend the long-term
outcome of hepatic injury and come up with
more sophisticated diagnostic tools to

enable a more in-depth insight into the liver
involvement in perinatal asphyxia.
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