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Abstract— A study was conducted to evaluate the electrolyte imbalances in infantile seizures. Materials and Methods: Thirty-six infants 
admitted at the Malabar Institute of Medical sciences Calicut formed the test group. The values are compared with that of 20 apparently 
healthy infants admitted for other illness. Serum ionized calcium and total calcium, sodium, potassium, Magnesium, inorganic phosphorus 
and alkaline phosphates were estimated in all the cases. Serum ionized calcium and magnesium   were found to be altered in all the 
subjects even with a normal serum calcium level. Alkaline phosphatase is also found to be elevated in all test subjects. From the study it is 
recommend that electrolyte estimation should be carried out in all infantile seizures which will help in the early diagnosis and better 
treatment of infants thereby preventing further brain damage. 

Index Terms— Alkaline Phosphatase, Calcium, Electrolytes, Infantile Seizures, Ionized calcium, Magnesium. 

——————————      —————————— 

1 INTRODUCTION                                                                     
eonatal seizures are paroxysmal alterations in neurologi-
cal function which can be behavioral, motor or autonom-
ic.[1] Seizures initiates  when a large number  of neurons 

undergo excessive, synchronized depolarization resulting 
from excessive excitatory amino acid release such as glutamate 
or deficient inhibitory neurotransmitter such as  gamma ami-
no butyric acid [GABA].[2] An estimated frequency of 80-120 
per 100,000 neonates  per year has been suggested[3]. Infantile 
seizures are the most common overt manifestation of neuro-
logical dysfunction in the newborn.[4] Clinical features differ 
significantly from that of seizures in older patients. This is 
probably due to the anatomical and physiological immaturity 
of the infantile nervous system, such as the incomplete mye-
lination pattern of infants, which tends to prevent highly or-
ganized, synchronized, generalized seizure activity.[5]  
Calcium being the most plentiful and important mineral in the 
body, help nerves normal function, muscles contraction, 
clotting of blood and proper function of the heart. Mainte-
nance of normal blood levels of ionized calcium (Ca2+) plays 
an important role in the management of critically ill patient. 
The free calcium fraction is the biologically active form its 
concentration in plasma is tightly regulated by the calcium 
regulating hormones PTH and 1, 25 dihydroxycholecalciferol 
[6]. 
In the present study emphasis given to the estimation  of se-
rum electrolytes like Na+, K+, Ca2+, Total calcium, magnesi-
um, , alkaline phosphatase and inorganic phosphorus  in the 
serum of infants  having signs of seizures. The variation from 
the normal level of these parameters does have significance in 
the diagnosis of seizures. So it is evident that all the infants 
should be screened for these parameters to avoid the risk of 
infantile seizures. The vast majority of infantile seizures occur 
within the first six months and 70% of all cases eventually rec-

ognized have been diagnosed by the second year.[7] 

2 MATERIALS AND METHODS 
The present study is carried out in 36 infants admitted with 
electrolyte imbalance in the pediatric ward of Malabar Insti-
tute of Medical sciences were taken with parental consent. 
Twenty cases of healthy infants with normal range of electro-
lytes values and no underlying disorders were taken as nor-
mal control. Infants having seizures and no other disorders 
other than electrolyte imbalance were taken as test subjects.  
The following parameters were estimated in all the subjects. 
One milliliter of blood was collected from all the subjects, se-
rum separated and the serum used for the estimation of ion-
ized calcium, Sodium and Potassium by Ion Selective Elec-
trode Method, Total calcium is estimated using  Ortho-
Cresolpthaliene Complexone (OCPC) method, Magnesium  by 
Methyl Thymol blue (MTB) method, Inorganic phosphate by 
Molybdate UV method and Alkaline phosphatase-Para Nitro 
Phenol (PNP)–AMP method. All the above investigations 
were carried out in a fully automated biochemistry analyzer 
Beckman AU 480.  
 
Table 1: T-test statistics of the study population. 
Electrolytes 
 

Control (n=20) 
Mean ±  SD 

Test (n=36)  
Mean ±  SD 

t test  
P value 

Sodium In mEq/L 140.95 ± 2.52 139.94 ± 4.36 0.349 
Potassium In mEq/L 4.55 ± 0.31 4.66 ± 0.54 0.369 
Ionized Calcium in mg/dL 6.48 ± 0.27 4.11 ± 1.06 <0.001† 
Total Calcium in mg/dL 9.87 ± 0.68 7.6 ± 1.35 <0.001† 
Magnesium in mg/dL 2.09 ± 0.21 1.54 ± 0.37 <0.001† 
Phosphorus in mg/dL 5.71 ± 0.9 6.86 ± 1.19 <0.001† 
Alkaline Phosphatase in IU/L 359.35 ± 50.76 402.25 ± 64.5 0.013† 
SD: Standard Deviation.  †The difference in mean of the test and control has 
High statistical significant for total, ionized calcium, phosphorus, magnesi-
um and Alkaline phosphatase. 
 

3 RESULTS  
The study was conducted at the tertiary care hospital, Malabar 
institute of Medical sciences Calicut. Thirty-six cases admitted 
to the pediatric ward with infantile seizure diagnosed with 
electrolyte imbalance and twenty apparently healthy infants 
were taken as control. The results of the present study were 
shown in table 1 and figure 1- 4 with comparison of mean val-
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ues of the test values with that of normal control. The differ-
ence in mean between the test and control of total Calcium, 
Ionized Calcium, Phosphorus, Magnesium and Alkaline 
Phosphatase were showing High statistical significance. 
 
Figure 1. Histogram of Sodium and potassium distribution 
of the study population. 

  
There was no statistically significant difference between the means of 
sodium and potassium between the test and control subjects. 
 
Figure 2. Histogram of Total Calcium distribution of the 
study population. 

 
There was statistically significant difference between the means of 
Total Calcium between the test and control subjects. 
 

Figure 3. Histogram of Ionized Calcium distribution of the 
study population. 

 
There was statistically significant difference between the means of 
Ionized Calcium between the test and control subjects. 

 
Figure 4. Histogram of Phosphorus distribution of the 
study population 

 
There was statistically significant difference between the means of 
Phosphorus between the test and control subjects. 
 
Figure 5. Histogram of Magnesium distribution of the study 
population 

 
There was statistically significant difference between the means of 
Magnesium between the test and control subjects. 

4 DISCUSSION 
The present study reveals that Calcium both total and ionized, 
phosphorus and magnesium are deranged in the infants with 
seizures (p<0.001) compared to normal infants. Similar finding 
were reported by Cockburn, F., et al.(1973)[8]. Altered Calci-
um but not Sodium or potassium was found in neonatal sei-
zures in the current study which is also reported by the India 
study of Sood et al.(2003)[9]  Hypocalcemia and hyponatremia 
are reported by TC Thomas et al.(2012)[10] which was also 
found in the present study. Hypocalcemic seizures with an 
elevated alkaline phosphatase as in the present study are also 
reported by M Bitaraf et al.(2014)[11] It is recommended that 
the routine measurement and adjustments of the Calcium 
phosphorus and magnesium in neonates are good tools for 
early identification and prevention of seizures in neonates. 
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Figure 6. Histogram of Alkaline Phosphatase enzyme dis-
tribution of the study population 

 
There was statistically significant difference between the means of 

Alkaline phosphatase enzyme levels between the test and control sub-
jects. 
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