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Abstract
Background: Febrile seizure defined by national institute of health as “an event in infancy or childhood usually occurring between
3 months to 6 years but without evidence of intracranial infection or defined cause for seizure”. Serum Zinc levels are shown to be
low in febrile seizure in some studies. Hence we want to study this association in our study group.
Objective: To study the association between serum zinc levels and febrile seizures in childhood.
Method: A prospective case control study was done in Krishna Institute of Medical Sciences. All children with febrile seizure
between 3 months and 6 years from Pediatric ward of Krishna institute of medical sciences, Karad, were taken as cases. Detailed
clinical history comprising of age, sex, body temperature at admission, cause of fever, history of recent zinc supplementation,
seizure history, duration, frequency, Type of seizure (simple or complex) was taken. Serum zinc level was measured using zinc kit
by colorimetric method between cases and controls. Normal serum zinc levels is 60-120 µgm/dl.
Results: Out of 60 cases, 40 had low serum zinc levels and 20 had normal values. Out of 60 controls, 30 controls with fever, 6 had
low serum zinc levels, 20 had normal values and 4 had high values. 30 controls without fever, 4 had low values and 26 had normal
values.
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Introduction
Febrile seizures are defined by the National Institute of Health
as an event in infancy or childhood usually occurring between
three months and six years but without evidence of
intracranial infection or defined cause for the seizure. Peak
age of febrile seizures is 18 months. Simple febrile seizures
are most common form and are single, brief, and generalized
tonic clonic in nature last upto 15 min, occurs once in 24 hrs
Complex febrile seizures, last longer than 15 minutes, or
include more than 1 seizure associated with febrile illness in
24 hrs and focal findings are present during post ictal period.
Genetics factors contribute significantly to the etiology of
febrile seizures. Risk factors associated with increase
recurrence risk were, age of 12 months or less, birth weight of
2 kgs or less, and initial temperature of 380C or less, positive
family history of febrile seizure and complex features. A
recent study suggested that zinc supplementation may be able
to help febrile seizures. Zinc is known to play a control role in
immune system and zinc deficient persons experience
increased susceptibility to a variety of pathogens. Zinc also
functions as an anti oxidant and can stabilize membranes. Zinc
modulates the activity of glutamic acid decarboxylase, a rate
limiting step in the synthesis of gamma amino butyric acid
(GABA), and affinity of neuro transmitters such as glutamate
to their receptors and facilitates the inhibitory effect of
calcium on N-methy-D-aspartate receptors and thus prevents
the excitatory neuronal discharge. Thus in hypozincemia n
methyl d aspartate receptors get activated inducing an
epileptic discharge in febrile children.

To study the association between Serum Zinc level and febrile
seizure in childhood.
Materials and Methods
Source of data: All the Pediatric cases admitted in the
Pediatric ward at Krishna Institute of Medical Sciences.
Duration of study: From 1st Jan 2017 to 31st Dec 2017
Type of study: Prospective Case Control Study
Method of collection of data
Inclusion Criteria
All children with febrile seizures between 3 months and 6
years from the pediatric wards of Krishna institute of medical
sciences were taken as cases.
Exclusion Criteria
 Children on zinc supplementation since past 1 week
 All Afebrile seizures
 Compromised nutritional status
 Fever with convulsion due to CNS pathology
 Children with delayed developmental milestones
Methodology
Detailed clinical history comprising of age, sex, birth order,
birth weight, and present weight, developmental milestones,
body temperature at admission, cause of fever, history of
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recent zinc supplementation, family history of febrile seizure,
as well as details of seizure history, duration, frequency, type
of seizure (simple or complex) and duration between initiation
of fever and convulsion were noted. Detailed physical and
routine systemic examination was recorded.
Blood samples were collected only once within 24 hours of
febrile convulsion. Children were included in the study only
once. Routine haematological investigations after collection of
blood samples were performed for all patients. Routine
investigations like blood routine and peripheral smear were
done. Serum zinc levels were done by colorimetric method.
Observations
Age distribution
60 children with febrile seizures were studied in the group (3
months – 6 years). Maximum numbers of cases were seen in
1-2 years age group. As the age increases the incidence of
febrile convulsions were less.
Table 1
Age in Months
3-12
12-24
24-36
36-48
48-72

No of cases
14
28
10
8
-

Percentage
23.33
46.66
16.66
13.33
-

Sex Distribution
In the age group between 3-36 months the incidence of febrile
convulsions was significantly more in male children as
compared to female children.

seizures. Focal seizures were present in 8 cases and all were
clonic seizures. Tonic clonic seizures were most common.
Table 4
Types
Generalized
Focal
Total

No of cases
52
8
60

Percentage
86.6
13.3

 In the present study febrile seizures lasted for less than 15
mins in 60 cases. Majority of the cases had seizure lasting
less than 10 mins (30 cases), 22 cases had seizure lasting
for 10-15 mins and 8 cases had seizure lasting for less than
5 mins.
 Out of 60 children 52 had single episode of febrile seizure,
8 had more than 2 episode.
 Family history of febrile convulsion was positive in 8 out
of 60 cases
Biochemical Studies
Serum zinc levels in cases
Normal values of Serum Zinc level are 60-120µgm/dl. Out of
60 cases serum zinc levels were low in 40 cases (66.66%) and
normal values in 20 cases (33.33%), P value <.0098
Table 5
Serum Zinc Levels
(µgm/dl)
< 60
60-120
> 120
Total

Cases (febrile
Percentage
convulsion)
40
66.66
20
33.33
60

Table 2
No of cases
Male
Female
8
6
20
8
6
2
4
6
-

Age in Months
3-12
12-24
24-36
36-48
48-72

Presenting Symptoms
Major symptoms noticed were:
Upper Respiratory Tract Infection in 46 children
Lower Respiratory Tract Infection in 4 children
Acute Gastroenteritis in 8 children
Chronic Suppurative Otitis Media in 2 child.
Table 3
Causes of Pyrexia
URTI
LRTI
AGE
CSOM
Total

No of cases
46
4
8
2
60

Percentage
76.66
6.66
13.33
3.33

Type of seizures
Most of the seizures associated with a febrile illness were
generalized. In the present study 52 cases had generalized

Serum zinc levels in controls with fever v/s without fever
60 controls- Out of 30 controls with fever, 20 had normal Zinc
levels, 6 had low values and 4 had high values, whereas in 30
controls without fever, 26 had normal Zinc levels and 4 had
low Zinc levels.
Table 6
Serum zinc levels
(µg/dl)
< 60
60-120
> 120

Controls Controls without
P – value
with fever
Fever
6
4
>.06
20
26
>0.19
4
0
>0.14

Comparison of serum zinc levels in cases vs controls (with
fever and without fever)
Out of 60 cases with febrile seizure, 40 had low serum Zinc
levels. Out of 60 controls with fever and without fever, 10 had
low serum zinc levels, 46 had normal values and 4 had high
values.
Table 7
Serum Zinc Levels
< 60
60 – 120
> 120
Total

Cases
40
20
0
60

Controls
10
46
4
60
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Summary
60 children in age group of 3 months to 6 years admitted to
Pediatric ward of Krishna Institute of Medical Sciences with
febrile convulsion were matched with 60 controls i.e. 30 with
fever and 30 without fever to find out the association between
serum zinc levels and febrile seizures in childhood. Other
observations were also made like age incidence, sex ratio,
duration, type of convulsion, family history and religion etc.
This study showed an increased incidence in children in age
group of 3 months to 3 years. 6 months- 1 year- 14 cases
(23.3%), 1-2 years -28 cases (46.6%), 2-3 years- 10 cases
(16.66%). Male children out numbered the female children in
the incidence of febrile seizures. Males formed 63.3% and the
females 36.6% of the cases. Male to Female ratio was 1.72:1.
Peak incidence of febrile convulsion noticed in the months of
April and October. The commonest cause of fever in febrile
convulsion cases was upper respiratory tract infection?? Viral
i.e 76.6%, followed by acute gastroenteritis 13.3% and lower
respiratory tract infection 6.6%.
In this study 86.6% of the cases had generalized seizures and
13.3% had focal seizures. Of the 60 cases studied 86% of the
cases had single seizure during febrile episode, 13.3% of the
cases had more than one seizure per febrile episode. History of
febrile seizures either in siblings, parents or close relatives
accounted for 13.3% of the cases. In the present study mean
serum zinc levels in cases was 59.4±16.78 µgm/dl and in
controls with fever was 82.36±24.72 and in cases without
fever was 84±28.47 (p value. 000106). Whether zinc
supplementation in febrile seizures reduces the recurrence rate
is to be studied and if proved will be a evidence based
prophylactic supplementation.
Conclusion
The observations made both in clinical and biochemical
parameters in the present study was in conformity with other
studies that serum zinc levels are low in children with febrile
convulsions.
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