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ABSTRACT

Background: Electrolytes disturbances observed in hypoxic ischemic encephalopathy can further complicate the
already asphyxiated babies Serum sodium is one of the most important electrolytes associated with neuronal
activity, routinely serum sodium is added after 24 hour of life in maintenance fluid of neonates but we will monitor
the changes in our suspected cases earlier so that early intervention should be done to reduce the perinatal
mortality and its fatal outcomes.

Aim: To determine the association of hyponatremia with hypoxic ischemic encephalopathy in term infants during
first 24 hours of life.

Methods: Case control study was carried out at Department of Pediatrics, Aziz Bhatti Shaheed Teaching Hospital
Guijrat from12™ Feb 2018 to 12™ Feb 2019. 134 cases and 134 controls were included in the study. Full term babies
(>37 weeks) of either gender was included for both cases and controls. Cases were hypoxic ischemic
encephalopathy infants who has history of delayed cry at birth of >5 minutes, respiratory distress and moaning.
Hyponatremia was labelled if serum sodium levels are below 130 mmol/lit. Matched controls i.e. healthy neonates
from same setting were selected for the study. The serum sodium levels were compared between cases and
controls.

Results: Serum sodium was unequally distributed among cases & controls (MedianzIQR 13615, 13948, P value
using Mann Whitney U test= 0.01). Hyponatremia was also unequally distributed among cases & controls (3.4% vs
0.4%, P value using Fischer exact test = 0.01). Logistic regression analysis using STEP wise analysis proved that
the association found regarding hyponatremia/ serum sodium with hypoxic ischemic encephalopathy is not
significant after adjusting for weight and gender of the infant. The distribution of birth weight and gender among
cases and controls was similar (P value > 0.05).

Conclusion: It is concluded that hyponatremia is not associated with hypoxic ischemic encephalopathy in term

infants during first 24 hours of life.
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INTRODUCTION

Despite of much advances in perinatal care, birth asphyxia
is still a global problem. Its incidence is 2-9 per 1000 live
full term births worldwide * while in developing counties it
accounts for one hundred to two hundred and fifty per one
thousand births?. In addition to its incidence, it causes
major proportions of neonatal deaths e.g. 23%, after
infections 35% and prematurity 28%. Thus it became third
leading cause of neonatal deaths globally3+4.

Perinatal asphyxia has multi systemic effects but
central nervous system insult in form of hypoxic ischemic
encephalopathy is the most concerned as it is permanent
and has long term neurological sequelae®. Hypoxic
ischemic  encephalopathy has variable outcomes
depending upon the degree of severity. According to WHO,
though the chances of neonatal mortality has been
decreased from 5 million during 1990 to 2.4 million till 2019,
still neonates face the great hazard of mortality during
neonatal period of 28 days. During 2019, 47% of all
children deaths that occurred in under five years of age,
occurred in neonatal period with around 1/3 deaths
occurred on the day of delivery or the day of birth and near
to three quarters deaths within first week of life®. Every
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year, perinatal asphyxia causes approximately four million
neonatal deaths all over the world. But, the overall
incidence and prevalence of birth asphyxia is not known
still for Eastern and Central African countries’.

The diagnosis of perinatal asphyxia can be done by
suing the Apgar score of neonate which could be <7 after 5
minutes of birth. Value of Apgar score than ranges between
four to seven indicates the moderate birth asphyxia while
the value of Apgar score that ranges from zero and three
indicates severe birth asphyxia.®2 Severe form of birth
asphyxia may lead to severe multi-organ failure that may
cause brain damage, respiratory failure due to dysfunction
of lungs, cardiomyopathy, renal dysfunction, hepatic failure
and necrotizing enterocolitis®.

Serum electrolytes have vital importance to many
physiological processes in body as any disturbance in their
normal values leads to serious outcome. So, body keeps
their concentration in specific limits to ensure the adequate
homeostasis!®!!. Metabolic and electrolytes disturbances
are also observed in hypoxic ischemic
encephalopathy1213.14  Serum sodium is one of the most
important electrolytes associated with neuronal activity. In a
study by Rehman F et al, the researchers found that
hyponatremia is present in 30% of the asphyxiated babies
while only 15% in total population (p value<0.001) and
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these disturbances further complicate the already
asphyxiated babies?.
Knowledge of hyponatremia and its timely

management is very crucial in improving the outcome of
Hypoxic ischemic encephalopathy as birth asphyxia is a
preventable problem but its long term neurological
sequelae are almost untreatable and render the children
handicapped for whole life. There are studies that shows
the correlation of birth asphyxia and serum sodium but this
study aims to detect these changes earlier e.g. within 24
hours of life. Routinely serum sodium is added after 24
hour of life in maintenance fluid of neonates but we will
monitor the changes in our suspected cases earlier so that
early intervention should be done to reduce the perinatal
mortality and its fatal outcomes

MATERIALS & METHODS

After approval of study for local ethics committee, this Case
control study was conducted in the Department of
Pediatrics in collaboration with Department of Obstetrics &
Gynecology, Aziz Bhatti Shaheed Teaching Hospital Gujrat
from 15t July 2019 to 30" April 2021. Calculated sample
size was 268 (134 cases and 134 controls) by taking
prevalence of hyponatremia as 30.1% patients and 15% in
control,’®> at 95% confidence interval and 80% power of
study. For both cases and controls full term babies (>37
weeks) of either gender were included only as determined
by hospital antenatal records. Cases were those who had
hypoxic ischemic encephalopathy i.e. history of delayed cry
at birth of >5 minutes, respiratory distress (when neonate
experiences difficulty in taking breaths manifested as rapid
or irregular breathing pattern) and moaning (low sustained
mournful cry usually indicative of pain or sorrow). Controls
were healthy neonates admitted for observation only were
included in the study. Neonates who were premature (<37
weeks) and IUGR, Neonates with congenital anomalies,
Infants of mothers with hypertension and diabetes were not
included in the study. Non-probability consecutive sampling
was used to include the patients in the study. Informed
consent from parents was taken. Detailed history and
examination of each patient done under the supervision of
senior registrar and their samples for serum sodium levels
were sent to the hospital laboratory within 24 hours.
Reports were assessed and if serum sodium level found to
be <130 mEqg/L, then hyponatremia was labeled. Patients
with hyponatremia were managed according to hospital

RESULTS

In this study, out of 134 cases, there were 82(61.2%) males
and 52(38.8%) females. Out of 134 controls, there were
85(63.4%) males and 59(36.6%) females (Table 1).

Test of normality (Shapiro-Wilk test) was applied on birth
weight of neonate and serum sodium level. It has been
observed that the value of Shapiro-Wilk test was significant for
birth weight of neonate showing that the variable birth weight
was not following normal distribution (p-value < 0.05).
Similarly, it was observed that the value of Shapiro-Wilk test
was significant for serum sodium level of neonate showing that
the variable serum sodium level of neonate was not following
normal distribution (p-value < 0.05) (Table 2).

As birth weight was not following normal distribution, so it
was presented as median with interquartile range. Among
cases, the median birth weight was 2800(300) while median
birth weight of control group was 2700(300). The difference in
both groups regarding median birth weight was insignificant (P-
value >0.05). Similarly, serum sodium level was not following
normal distribution, so it was presented as median with
interquartile range. Among cases, the median serum sodium
level was 136(5) while median serum sodium level of control
group was 139(8). The difference in both groups regarding
median birth weight was significant (P-value < 0.05) and cases
had significantly lower serum sodium level than controls (Table
3).

Out of 268 neonates, there were 10(4%) neonates who
had hyponatremia, while 258(96%) had normal serum sodium
level (Fig 1).

Among cases, there were 9(6.7%) neonates had
hyponatremia while 125(93.3%) had normal serum sodium
level. Among controls, there were 1(0.75%) neonates had
hyponatremia while 133(99.25%) had normal serum sodium
level. The difference was significant (p-value <0.05), showing a
significant difference in both groups for hyponatremia (low
serum sodium level). Odds ratio was calculated as 9.576(95%
confidence interval=1.196, 76.67), showing that there was
about tem times more chances of developing hyponatremia in
neonates with hypoxic ischemic encephalopathy in term infants
during first 24 hours of life (Table 4).

Table 1: Distribution of gender in both groups

Case Control
Gender = % = %
Male 82 61.2% 85 63.4%
Female 52 38.8% 49 36.6%

Table 2: Tests of normality for distribution of birth weight and
sodium level

protocols. Data was entered into the attached proforma. Shapiro-Wilk
Data analyses was done using SPSS version 23. Statistic df Sig.
Birth weight in grams 0.888 268 < 0.001
Serum sodium in mmol/Lit 0.310 268 <0.001
Table 3: Comparison of birth weight and serum sodium level in both groups
Cases (n=134) Controls (n=134)
Mean Median SD IQR Mean Median SD IQR
Birth Weight (grams) 2862 2800 290 300 2823 2700 260 300
P value Mann Whitney U test= 0.29
Serum Sodium (mmol/Lit) [ 138 [ 136 [ 16 | 5 | 138 | 139 [ 4 ] 8
P value using Mann Whitney U test= 0.01
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Fig 1: Distribution of hyponatremia in neonates
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Table 4: Distribution of Hyponatremia among cases & controls

Hyponatremia Case Control
n % n %
Yes 9 6.7% 1 0.75%
No 125 93.3% 133 99.25%
Qdds ratio 9.576 (95% confidence interval=1.196, 76.67)
P value 0.0099
DISCUSSION

Neonatal encephalopathy is the diverse condition in which
neonates show symptoms of central nervous system
malfunction. Any child with an aberrant degree of awareness,
fits, tone and reflex disorders, suffocation, aspiration, feeding
problems or an abnormal hearing screen should be evaluated
for neonatal encephalopathy6-18,

The frequency of newborn encephalopathy varies
depending on how it is defined, although published
estimates range from 2 to 9 per 1000 term infants. As the
phrase "neonatal encephalopathy" grew more popular, it
was discovered that between 1991 and 2000, the diagnosis
of "birth asphyxia" decreased in one United States
community. In a 2010 analysis, the incidence of newborn
encephalopathy was estimated to be 3.0 per 1000 live
births (95% CI 2.7-3.3), whereas the incidence of hypoxic
ischemic encephalopathy (a subgroup of neonatal
encephalopathy) was estimated to be 1.5 per 1000 live
births (95 percent Cl 1.3-1.7)%°.

Metabolic and electrolytes disturbances are also
observed in hypoxic ischemic encephalopathy. Serum
sodium is one of the most important electrolytes associated
with neuronal activity.'® Some investigators require
stringent  criteria.  for using the term neonatal
encephalopathy, such as two or more symptoms of
encephalopathy lasting over 24 hours, while others require
no more than a low five minute Apgar score.?° However,
the use of Apgar scores alone is problematic, as Apgar
scores may be low due to maternal analgesia or
prematurity, or can be normal in the presence of acute
hypoxia-ischemic injury?'22,

A sodium level of less than 135mEg/L in the plasma
or serum is used to diagnose hyponatremia. When plasma
or serum electrolytes are acquired during an assessment
for another ailment, the diagnosis is frequently discovered
by chance, especially in children with values between 130
and 135 mEqg/L, but levels below 130 mEg/L are more
frequently linked with clinical signs and symptoms. 2324

Serum sodium was unequally distributed among
cases & controls (Median + IQR 136 + 5, 139+ 8, P value
using Mann Whitney U test = 0.01). Hyponatremia was also
unequally distributed among cases & controls (3.4% vs
0.4%, P value using Fischer exact test = 0.01). Logistic
regression analysis using STEP wise analysis proved that
the association found regarding hyponatremia / serum
sodium with hypoxic ischemic encephalopathy is not
significant after adjusting for weight and gender of the
infant.

Our results are different from previous studies. In a
study by Rehman F et al, the researchers found that
hyponatremia is present in 30% of the asphyxiated babies
while only 15% in total population (p value < 0.001).
Shamaoon et al., discovered through a cross sectionals
study that blood sodium was 137.71 1.69mg/dl (normal
range) and concluded that mean serum electrolyte levels in
neonates with perinatal birth asphyxia and mild hypoxic
ischemic encephalopathy were within normal range.?
Hassan et al., found a negative linear association between
sodium levels and the degree of asphyxia in an lIraqi
investigation of electrolyte disruption in asphyxiated
newborns?®,

Limitations of current study include single center
study with small sample size and also the follow-up.

CONCLUSION

It is concluded that hyponatremia is significantly associated
with hypoxic ischemic encephalopathy in term infants
during first 24 hours of life with normal birth weight. Thus in
future, it is recommended that neonates delivered at term,
must be screened for serum sodium level in order to timely
detect hyponatremia and early management must be
started in order to prevent occurrence of hypoxic ischemic
encephalopathy.
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