Original Research Article

Frequency of Hypocalcaemia among Children (age 2-60 months) presenting with first

episode of afebrile seizures: A cross sectional study

Abstract

Aim: To determine the frequency of hypocalcaemia among children aged 2 to 60 months

presenting with afebrile seizures. Comment [L1]: The methodology must
follow which includes the type of study,
sample population, instrument, period of
execution. should be continuous topics not
separated into sentences

Study Design: A cross sectional study.

Place and duration: Department of Pediatrics, Liaquat University of medical and Health

Sciences Jamshoro, from February to August-2020

Methodology: A total of 130 children aged 2 to 60 months, having afebrile fits with birth weight
more than 2.5 kg were enrolled. After taking full history, detailed examination was done. Two
ml blood sample was taken from each patient and was sent to diagnostic laboratory of the
institution to find out calcium levels. In case of proven hypocalcaemia, injection calcium
gluconate 100mg/kg was administered. Mean and standard deviation were calculated for
quantitative variables while frequency and percentages were noted for qualitative variables.
Frequency of hypocalcaemia was recorded and study variables were compared between children

with and without hypocalcaemia.

Results: Majority of the patients, 69 (53.1%) were male, 64 (49.2%) less than or equal to 12
months of age, 28 (21.5%) had maternal educational status as illiterate, 78 (60.0%) belonged to

rural areas, 59 (45.4%) belonged to middle socioeconomic status, 69 (53.1%) had poor exposure



to sunlight, 80 (61.5%) had malnutrition, 82 (63.1%) had child spacing of less than 2 years, 79
(60.8%) with less than 5 episodes of fits per day and 88 (67.7%) had duration of fits per day as

less than 5 minutes. Frequency of hypocalcaemia was noted in 81 (62.3%) cases.

Conclusion: We concluded that hypocalcaemia is the frequent cause of afebrile seizures in

children aged 2 to 60 months.
Keywords: Hypocalcaemia, afebrile fits, malnutrition, poor exposure to sunlight.
Introduction:

We are familiar with the febrile seizure but the terminology of afebrile seizures are becoming
common in pediatrics. It refers to provoked seizures in children, who don’t have any element of

fever.  Many kinds of seizures occur in children, in addition, these children may develop

additional afebrile keizuré‘.2 When seizures occur without fever, medical evaluation is needed to Comment [L2]: check Vancouver reference
format the point must come after the number

identify the causes. Seizures are labelled as unprovoked, when there is no precipitating factor.®
Incidence of unprovoked seizures is 41-63 cases per 100,000 per year. * About 30% of

unprovoked seizure occurs due to brain injury or due to progressive neurologic disorder. ®

As there are many causes of afebrile seizures, that’s why proper history, detailed neurological
examination along with electroencephalography and neuroimaging is required to reach the
diagnosis. There is no need to start anti-convulsions drugs after the first episode of afebrile
seizures. ° Viral gastroenteritis is a well-known cause of afebrile seizures and it is becoming a
separate entity.  One of the cause of afebrile seizure is hypocalcemia. ® Although hypocalcemia

may be due to hypoparathyroidism, but it is rare. It results in hypocalcemia, hyperphosphatemia

and calciuria. lg‘ Comment [L3]: Use logical connectors
between paragraphs following a logical
coherence in view that there are paragraphs
that are not related one to the next




Vitamin D and parathyroid hormone plays an important role in the calcium hemostasis.
Hypocalcemia increases the production of 1, 25- dihydroxyvitamin D, hence it is controlled by
the serum calcium level. *° Serum calcium level directly controls the enzyme responsible for
synthesizing 1, 25-dihyroxyvitamin D. ' The goal of the treatment of hypoparathyroidism is to
maintain serum calcium and phosphorus level in the normal range. Although seizures are

common and recurrent in children but most of the time its cause is unknown. *?

There is limited data on pediatric hypocalcaemia and pediatrics hypocalcaemic convulsions in
Pakistan. A study from Lahore found 41 (68%) children had hypocalcaemia who presented with
afebrile seizures."® Therefore, this study has been planned to evaluate the frequency of
hypocalcaemia among infants aged 2 to 60 months presented with afebrile fits. If in this study,
hypocalcaemia is found frequent, it will be recommended that calcium levels should be screened

and managed immediately among patients having afebrile fits.

Methodologyt:

Operational Definitions:

Afebrile Fits: Children with presentation of fits (paroxysmal time limited change in motor
activity and behavior that result from abnormal electric activity in the brain) without evidence of

fever (temperature < 99.5 OF).

Hypocalcaemia: Total serum calcium concentration < 2.1 mmol/L (8.5 mg/dL).

This Cross — sectional study was conducted at Pediatric Department of Liaquat University of
Medical and Health Sciences, Jamshoro, with Non probability consecutive sampling technique

from February to August-2020.
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Total 130 children were included, by sample size calculator (Rao soft Software) by using the
proportion as 68% hypocalcemic patients of afebrile fits,*® with 95% confidence level and 8%
margin error. Permission was taken from the College of Physician and Surgeon Pakistan.
Children of both genders, aged 2 to 60 months presenting with afebrile fits having Birth weight
of more than 2.5 kg were included in the study. Children with febrile fits or having the history of

diarrhea were excluded.

Written consent was taken from all the parents and all the information was kept confidential after
taking fully history, detailed examination. In case of ongoing seizures, oxygen was given and
after maintaining the intravenous line, injection diazepam (0.2 mg/kg) was administered. Two ml
of blood sample was taken from each patient and was referred to diagnostic laboratory of Liaquat
University of Medical and Health Sciences, to observe the calcium levels. In case of proven
hypocalcemia, injection calcium gluconate 100mg/kg was given. Other qualitative variables like

gender, socioeconomic status, poor sun exposure, malnutrition and anemia were recorded.

Data was analyzed using SPSS version 20.0. Mean and standard deviation were calculated for
guantitative variables like age and calcium level. Frequency and percentage were computed for
qualitative variables like gender, socio economic status, poor sun exposure, low birth weight,
nutritional status, maternal anemia and hypocalcemia. Effect modifiers like age, gender,
malnutrition, anemia, educational status, socioeconomic status and number of fits, duration of the
fits were controlled through stratification. Chi square test was applied taking p value < 0.05 as

significant.

Results:



Majority of the patients, 69 (53.1%) were male, 64 (49.2%) less than or equal to 12 months of

age, 28 (21.5%) had maternal educational status as illiterate, 78 (60.0%) belonged to rural areas,
59 (45.4%) belonged to middle socioeconomic status, 69 (53.1%) had poor exposure to sunlight,
80 (61.5%) had malnutrition, 79 (60.8%) with less than 5 episodes of fits per day and 88 (67.7%)

had duration of fits per day as less than 5 minutes (As shown in Table 1, 2).

In a total of 130 patients studied, mean age was noted to be 18.36+5.1 months. Overall, mean
calcium levels among study cases were noted to be 2.9+0.6 mmol/L while frequency of
hypocalcaemia was noted in 81 (62.3%) cases (As shown in Table 1, 2). Stratification of

Hypocalcaemia with respect to demographic characteristics is defined in table 3.

When stratification of study variables was done with respect to presence of absence of
hypocalcaemia, poor sunlight exposure (p value=0.0011), malnutrition (p value=0.0024) and
presence of maternal anemia (p value=0.0094) turned out to be significantly associated with
hypocalcaemia while all other study variables were noted to have insignificant association (p

value>0.05) with hypocalcaemia (As shown in Table 4).

Table 1: Descriptive characteristics of study participants (n = RlBOD Comment [L7]: presents tables and they are
tables review the presentation format

Characteristics Number Percentage

Male 69 53.1

Female 61 46.9

Age (Months)

<12 64 49.2

>12to 36 38 23.8




>36 to 60 28 215

Area of Residence

Rural 78 60.0

Urban 52 40.0

Exposure to Sunlight

Poor (< 30 minutes) | 69 53.1
Good (>30 minutes) | 61 46.9
Malnutrition

Yes 80 61.5
No 50 38.5

Maternal Anemia

Yes 56 43.1

No 74 56.9

Table 2: Hypocalcemia, number and duration of fits in study participants (n = 130)

Characteristics Number Percentage

Number of Fits per Day

<5 79 60.8

=5 51 39.2




Duration of Fits (minutes) per day

<5 88 67.7

>5 42 32.3

Hypocalcemia

Yes 81 62.3

No 49 37.7

Table 3: Stratification of Hypocalcaemia with respect to demographic characteristics

Gender Hypocalcemia P - value

Yes (n=81) | No(n=49)

Male 45 (55.6%) 24 (49.0%) | 0.4666

Female 36 (44.4%) 25 (51.0%)




Age Groups (months)

<12 39 (48.1%) 25 (51.0% 0.9250
>1210 36 22 (27.2%) | 16 (32.7%)

>36 to 60 16 (19.8%) 12 (24.5%)

Residential Status

Rural 45 (55.6%) | 33(67.3%) | 0.6619
Urban 32 (44.4%) | 20 (32.7%)
Socioeconomic status

Poor 30 (37.0% 19 (38.8%) 0.8904
Middle 38(46.9%) | 21 (42.9%)

High 13 (16.0%) | 9 (18.4%)

Table 4: Stratification of Hypocalcaemia with respect to various factors

Exposure to Sunlight Hypocalcemia P - value
Yes (n=81) | No(n=49)
Poor (<30 minutes) 52 (64.2%) 17 (34.7%) | 0.0011




Good (>30 minutes) 29 (35.8%) 32 (65.3%)

Malnutrition
Yes 58 (71.6%) 22 (44.9%) 0.0024
No 23 (28.4%) | 27 (55.1%)

Maternal Anemia

Yes 42 (51.9%) |14 (28.6%) | 0.0094

No 39 (48.1%) | 35 (71.4%)

Number of Fits per Day

<5 50 (61.7%) |29 (59.2%) |0.7734

>5 31 (38.3%) 20 (40.8%)

Duration of Fits (minutes) per Day

<5 55 (67.9%) |33 (67.3%) | 0.9477

>5 26 (32.1%) | 16 (32.7%)
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Discussion:

In our study, Mean age of the patients was noted to be 18.36+5.1 months while most (49.2%) of
the children were below 1 year of age. Our results are different from a local study in which 45

(52.98%) children were males and 40 (47.1%) were females and the mean age was 10.5824 +



6.84907 months. The hypocalcemic seizures were present in 21 (24.7%) children. ** The
difference in results may be due to age factor, in their study mean age of children was lower than
over study participants. In this study, most of the children, 69 (53.1%) were male while no
statistical difference in gender was noted. A local study had the similar study participants ie 40

(57.89%) males, total 60 (79%) children were hypocalcemic. *®

In the present study 81 (62.3%) patients with afebrile fits were found to have hypocalcaemia.
Hypocalcaemic seizures may present like ‘simple febrile seizures’ that’s why blood tests may be
warranted, although most of the time typical simple febrile convulsions are not investigated. In a
British study nearly 20% had seizures which satisfied criteria for a ‘simple febrile seizure’ but
they were also hypocalcemia. *® In a similar local study frequency of hypocalcaemia in children

presenting with afebrile seizures was 66.48 %( n=56).

Sunlight-dependent cutaneous synthesis is the major mechanism for absorption of vitamin D in
humans. More specifically, previtamin D3 is nonenzymatically synthesized in the skin from 7-
dehydrocholesterol during exposure to ultraviolet light. *® Lack of sun exposure can cause

vitamin D deficiency, leading to hypocalcemic seizures.

We noted poor sunlight exposure, malnutrition and presence of maternal anemia to be associated
with the presence of hypocalcaemia among study cases. The results of a local study were similar
to our study in which Hypocalcemia was observed in 68.3% cases. Common risk factors were
poor sun exposure (68.3%), malnutrition (61%), low birth weight (54%), while maternal risk

factors were, anemic mothers (63.4%), and < 2 year child spacing (51.2%). &

Conclusion:

{Comment [L9]: Include study limitations
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https://www.sciencedirect.com/topics/medicine-and-dentistry/7-dehydrocholesterol
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Frequency of hypocalcaemia is very higher in children presenting with afebrile seizures aged 2 to
60 months. Poor exposure to sunlight, malnutrition and presence of maternal anemia were noted
to be significantly associated with hypocalcaemia. Studies are needed to further establish

whether controlling hypocalcaemia can reduce the risk of seizures or not in the affected children

Approval:
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