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Background: Seizure is a common neurological disorder in the pediatric age group. Objective: Neonates
with seizure have decreased in serum calcium, magnesium, sodium, potassium, and glucose if compared to
neonates without seizure. Methodology: This comparative cross-sectional study was carried out in the
Department of Biochemistry at Mymensingh Medical Collage, Mymensingh, Bangladesh in cooperation
with the Department of Pediatric of Mymensingh Medical Collage & Hospital, Mymensingh, Bangladesh
from July 2005 to June 2006. Neonates were included in the study. Subjects were divided into two groups
designated as group | as control group and group Il cases. From each subject at least 2 ml of blood were
collected from femoral vein and was collected serum for biochemical analysis. Result: A total of 60
neonates were included in the study. Subjects were divided into two groups-group-I control- (n=20) and
group Il cases-(n=40). The concentration of serum calcium, magnesium, sodium, potassium, and glucose
yielded 7.33+0.79, 5.79+1.10; 2.18+0.23,1.61+0.25; 134.82+3.03, 133.68+8.57; 4.80+0.56,5.89+2.02;
66.33+8.23, 62.25+7.96 in group | and group Il respectively. Conclusion: Significant decreases of serum
calcium, magnesium and significant increase of serum potassium in neonates with seizure are found in this
study. [Journal of Current and Advance Medical Research, January 2021;8(1):25-29]
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Introduction

Seizure is a common neurologic disorder in the
pediatric age group. A seizure is defined as a
paroxysmal involuntary disturbance of
consciousness, function that may manifest as an
impairment or loss of consciousness, abnormal
motor activity, behavioral abnormalities, sensory
disturbances or autonomic dysfunction®. Seizure is
a relatively common disorder and is more recurrent
in neonatal period.

The neonatal is at particular risk for the
development of seizures, because metabolic, toxic,
structural and infectious diseases are more likely to
manifest during this time than at any other period of
life. Neonatal seizures are dissimilar to those in a
child or adult because generalized tonic clonic
seizure do not usually occur during the first month
of life as newborn infant are less able to sustain
organized generalized epileptic discharge due to
less organization and maturation of CNS?.

Neonatal seizures represent a major manifestation
of significant neurologic disease in the newborn. It
indicates CNS insult symptoms as well as a cause
of brain damage. The preterm infants are more
prone to develop seizure then term babies and it is
more likely to be recurrent. Seizures are more
frequent on the first day of life than at any other
time, although the diagnosis is easily missed
because their manifestations can be extremely
subtle. Subtle seizures were the most common type
seen in the several surveys, occurring in 75.0% of
the cases described by Scher et al® Repetitive lip
smacking, cycling or swimming movements,
deviation of eye and apnea, which are
manifestations of subtle seizures, are sometimes
difficult to distinguish from normal movements of
neonates.

The incidence of seizures in term babies is reported
to be between 3 to 6 per 1000 live births. The
incidence of clinically diagnosed seizure in very
low birth weight infants varies from 50 to 60 per
1000 deliveries*. As many as 20.0% newborn in
intensive care unit may have seizures activity at
some time®. The overall prevalence is as low as
0.5% in term and as high as 21.0% in preterm
babies®3. The incidence also varies from place to
place, as it is likely to be higher in developing
countries like Bangladesh where perinatal asphyxia,
prematurity and infection are high.

Seizures during neonatal period frequently create
problems in diagnosis due to diversity of their
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etiology as well as natures. It is often difficult to
find out the cause of seizure by seeing the nature or
pattern of seizure. The causes of neonatal seizures
include asphyxia, birth trauma, hypoglycemia or
hypocalcaemia and a few apparent causes. The
onset of seizure within first 1 to 2 days considered
as first peak usually is due to birth asphyxia, birth
trauma and drug withdrawal. There is a second peak
incidence from about 3 days and onwards which is
usually due to infections and metabolic causes.

Biochemical disturbances occur frequently in the
neonatal seizures, either as an underlying cause or
as an associated abnormality. Early diagnosis and
appropriate  treatment of the biochemical
abnormalities accompanying neonatal seizures is
very important for effective seizure control and for
avoidance of further brain damage?. Hypoglycemia
is seen in 1-3 per 1000 newborn infants. Infants of
diabetic mother, premature baby, and small for
gestational age infants are more prone to develop
hypoglycemia. Hypoglycemia may be secondary to
perinatal stresses such as asphyxia, infection or
respiratory distresses’ during or after birth and also
due to improper feeding after birth®. The etiology If
hypocalcemia varies with time of onset and
associated illness. It may occur in premature infants
and infants of diabetic mother and IUGR babies.

Hypomagnesemia may be seen simultaneously with
hypocalcemia especially in infants of diabetic
mother®. Hypernatremia may result from faulty
preparation of infant formulas. A low serum
sodium level is thoughts to be a result of
redistribution of total body sodium, which may be
associated with severe illness and SIADH!.
Neonatal seizure is one of pediatric emergencies
and mostly requires hospitalization. Early
diagnosis, prompt investigation for detecting the
cause and urgent treatment with anticonvulsants are
of critical importance. Recognition and diagnosis
may uncover the underlying process, which may
require specific therapy in addition to seizure
control. Delayed recognition of treatable causes,
like hypoglycemia may have profound effect on
outcome. Secondly seizure may interfere with
cardio respiratory function. The present study was
designed to assess the biochemical abnormalities
associated with neonatal seizure and to compare the
findings with those of neonates without seizure.

Methodology

This was comparative cross sectional study. The
study was carried out in the Department of
Biochemistry, Mymensingh Medical College in
cooperation  with  pediatric  department  of
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Mymensingh Medical College and Hospital,
Mymensingh, Bangladesh. In the present study,
neonates were included. Subjects were divided into
two groups designated as Group | (n =20) and
group Il (n =40). In group B neonates were without
seizure and were forty neonates with seizure,
admitted in the pediatric department of
Mymensingh Medical College and Hospital were
included in the study groups. The inclusion criteria
for cases (group Il) were neonates admitted in
Mymensingh Medical Collage Hospital with
seizure, age of 0-28 days and either sex with
seizure. The exclusion criteria for cases of group Il
were neonates with jitteriness, neonate with major
congenital anomalies, tetanus neonatorum and
neonates with seizure who already received
medication with glucose and calcium. Data were
collected through a preformed data collection sheet
(questionnaire). The guardians of the subjects were
informed about the nature and purpose of the study.
Blood sample was collected and questionnaire was
filled up. Finally, the subjects of this study were
included on the basis of exclusion & inclusion
criteria. Blood samples were collected in neonates
with seizure before any kind of infusion or drugs
were administered from admitted subjects with all
aseptic precautions. From each subjects at least 2
ml of blood were collected from femoral vein. The
collected blood was transferred to a dry screw
capped test tube immediately after removal of
needle from the nozzle. The blood was poured in a
linear stream along the side of the tube by a gentle
push of the piston. Test tubes were kept in standing
position until clot formation. Then the test tubes
were centrifuged at 3000 rpm for 30 minutes. The
sera obtained by centrifuging were Kkept in
Eppendorf’s after proper labeling. Experiments
were carried out as soon as possible after sampling.
Whenever there was delay in experiments, samples
were stored by refrigeration at -10 to -15° C prior to
the analysis, for a maximum of 10 days. Serum
calcium, magnesium and glucose were determined
in the laboratory by Photometric principle using
recommended commercial kit. For electrolytes: lon
selective electrode method (ISE): Auto calibrated
by electrolyte analyzer with ISE method. Analysis
of different concentration of standard solution of
serum calcium, magnesium, and glucose were
performed to obtain a calibration chart. Statistical
significance of the difference between the mean
values of the parameters estimated were evaluated
by unpaired ‘t’ test.

Result

Serum calcium, magnesium, sodium, potassium and
glucose were estimated in 60 subjects divided in to
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group | (control n=20) and group Il (neonates with
seizure, n=40). Serum calcium, magnesium and
glucose were expressed in mg/dl and, sodium,
potassium were expressed in mEg/L.

Table 1: Comparison of Mean Serum Calcium,
Magnesium, Sodium, Potassium and Glucose in
the Study Subjects (Mean + SD)

Variables | Group | Group Il | P value

S.Ca 7.3£0.79 5.8+1.10 0.001

S. Mg 2.2+0.23 1.6+0.25 0.001

S.Na 134.8+3.03 | 133.7+£8.57 | 0.452

S. K 4.8+0.56 5.9+2.02 0.05

S Glucose | 66.3+8.23 | 62.3£7.96 | >0.05
Group-1 = Control Group, Group-ll = Study case, SD =

Standard Deviation; S.=Serum
Discussion

In the present case control study an attempt was
made to assess the biochemical changes (serum,
calcium, magnesium, sodium, potassium and
glucose) that are associated with neonates with
seizures by comparing these biochemical
parameters with the findings in neonates without
seizure. Study was conducted in the neonatal unit of
Mymensingh Medical College Hospital. The control
group comprised of healthy children without
seizure. We excluded those neonates who
developed seizure after infusion of any kind of
fluid, because infusion fluid could alter the bio-
chemical changes. Mean values of serum calcium
yielded 7.33 +0.79 and 5.79 +1.10 in group | and
group Il respectively in the present study. Serum
calcium decreased significantly (P<. 001) in-group
Il (Cases) in comparison to group | (Control). The

findings were comparable to studies carried out by?
9-11

In this case control study serum calcium,
magnesium, sodium, potassium and glucose level
were studied on 60 neonates from neonatal unit and
Obstetrics Ward of Mymensingh Medical College.
Out of 60 subjects 20 were taken as control on the
basis of no history of convulsion. Another 40
neonates were selected as cases on the basis of
convulsion. Cases were selected from Department
of Pediatrics at Mymensingh Medical College.
Subjects were classified in two groups. Group |
(n=20) - control, group ii (n=40) cases. Finally, 60
samples of blood (20 from control and 40 from
cases) were subjected to estimation of serum
calcium, magnesium, sodium, potassium and
glucose.
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Hypocalcemia is common in sick infants due to
high levels of PTH antagonist like glucocorticoid
and calcitonin. In the study mean values of serum
magnesium vyielded 2.18+0.23 and 1.61+0.25 in
group | and group Il respectively. Mean serum
magnesium showed significant difference between
group | and group Il (P<0.001). Serum magnesium
decreased in-group Il (Cases) in comparison to
group | (Controls). Kumer, Sood and their
associates have found hypomagnesemia which are
consistent with the present study® 2.

Hypocalcaemia and hypokalemia may not respond
to supplementation if concurrent hypomagnesemia
is incorrect. In the present study mean values of
serum  sodium  vyielded 134.82+3.03 and
133.68+8.57 in group | and group Il respectively.
There was insignificant difference (P>0.05) in
serum sodium between group | and group II.
Kumar, M. Hossain, Sood and their associates have
found significant hyponatremia in neonates with
seizure.> > ° This significant decrease of sodium
may be explained to be the result of water
intoxication due to inappropriate secretion of
antidiuretic hormone, which is secondary to
asphyxia, intracranial hemorrhage meningitis,
pneumonia & sepsis.

In the present study mean values of serum
potassium vyielded 4.80+0.56 and 5.89+2.02 in
group I and group Il respectively. Serum potassium
increased significantly (P<0.01) in-group Il (Cases)
in comparison to group | (Control). The findings
were comparable to studies carried out by Rao,
Singhi .,; yuan ., a M. Hossain and their
associates.? 13 14,16 The significant increase may be
explained by increased potassium release as a result
of tissue destruction due to trauma, hypothermia,
bleeding, intravascular or extra vascular hemolysis,
and asphyxia/ischaemia. Most of the condition was
present in our study subjects. Sood and his
associates in their study have found no change in
potassium level®

In the present study mean values of serum glucose
of group | and group Il yielded 66.33 + 8.23and
62.25+ 7.96 respectively. The mean value in-group
I (Cases) was lowers than the mean value of group
I (Control) but the difference was not significant.
These findings were not comparable to studies
carried out by Sood and his assocuates® and Kumar
and his associate>. They included small for
gestational age infants in their study whereas we did
not include such infants in our group of cases.
Hypoglycemia is most common in infants who are
small for gestational age.
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The presence of seizure does not constitute a
diagnosis but it is a symptom of an underlying
central nervous system disorder due to systemic and
bio-chemical disturbance. Bio-chemical
disturbances occur frequently in the neonatal
seizure either as an underlying cause or associated
abnormality. In their presence, it is difficult to
control seizure and there is a risk of further brain
damage. Early recognition and treatment of
biochemical disturbances is essential for optimal
management and satisfactory long-term outcome.

There are some limitations of our study as this
study was done within the context of the facilities
available to us. The number of patient in the present
study was small due to shortage of time and refusal
of parents to give consent for study. A study
containing greater number of cases, with sufficient
time and application of modern sophisticated
technology are required to give a conclusive
decision.

Conclusion

Serum calcium in Group Il (cases) is decreased
significantly when compared with that of controls.
Serum magnesium level in Group Il (cases) is
decreased significantly when compared with that of
controls. Serum potassium level in Group Il (cases)
is increased significantly when compared with that
of controls. There is no alteration in case of serum
sodium and glucose level in neonates with seizure
in this study. Most of the biochemical abnormalities
in neonatal seizure are preventable and treatable
conditions. But when left untreated control of
seizure becomes difficult. Therefore, adequate
antenatal care, safe delivery of babies, early
detection and appropriate correction of biochemical
abnormalities are suggested for reduction of
neonatal morbidity and mortality from convulsive
disorders. Therefore, it is very important that along
with management of primary illness (like asphyxia,
infection, prematurely) of a neonate, one needs to
carefully and frequently monitor the biochemical
status and make prompt and appropriate corrections
to these abnormalities, which may be the cause of
neonatal seizures or be their complications.
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