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An Experience of Hypocalcaemia in Children with
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ABSTRACT

Objective: To measure serum calcium in children presenting with afebrile fits at the Pediatric
Department of Isra University Hospital.

Methods: This cross sectional study was conducted in the department of Pediatrics, Isra University
Hospital Hyderabad. A sample of 200 children was selected through non-probability purposive
sampling. Inclusion and exclusion criteria were followed strictly. Blood samples were taken for
estimation of serum calcium levels. Data was analyzed on SPSS version 22.0 (IBM, Incorporation,
USA ). Comparisons with p-value of <0.05 were taken statistically significant.

Results: Mean +SD age was noted as 3.5+1.59 years (P=0.0001). Majority of children belonged to 3-3.9
years age. Out of 200 study population, 91 (45.4%) were male and 109 (54.5%) were female (p=0.0001).
Serum calcium was noted as 5.3£2.58 mg/dl (range 3.75 to 7.95 mg/dl). Serum calcium leveis as low as
3.57 mg/dl were noted in study population.

Conclusion: Hypocalcemia is a very common underlying cause of fits in afebrile children. Serum
calcium level must be analyzed in children presenting with fits foran immediate therapy.
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INTRODUCTION:

Low serum calcium is termed as
hypocalcemia that clinically manifests as
neuromuscular excitability, tetany, delirium and
brain fits (seizures or convulsions). Spontancous
neuronal excitation is rule with hypocalcemia
and is the predisposing factor of seizures™.
Latent hypocalcemia may be checked by simple
clinical maneuvers such as tapping over the
facial nerve causes muscle twitching, it is a
clinical signs termed as the Chvostek's sign that
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reveals hypocalcemia induced nerve fiber
excitation. Vagal nerve excitability is another
manifestation of hypocalcemia that causes
abdominal colic due to visceral muscle spasm.
How hypocalcemia induces generalized-
neuromuscular excitation has been explained
by various mechanisms'®. One such proposed
mechanism is the uncontrolled neuronal
depolarization by sodium ions in the absence
of low serum calcium. Hypocalcemia produces
generalized body symptoms of which brain
seizures is a serious medical emergency’.
Hypocalcemia induced brain seizures/fits are
caused by various clinical conditions such
as the parathyroid gland hypofunctioning,
parathormone resistance, vitamin D deficiency.
renal insufficiency, etc. These conditions are
characterized by abnormal calcium homeostasis.
Chromosome 22q syndrome is a cause of
congenital hyperparathyroidismwhich manifests
as brain seizures during early childhood.”Certain
drugs alter the serum calcium levels and
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serum calcium levels and produce hypocalcemia
seizures’. One of such class of drugs is the
bisphosphonates drugs which interfere with
calcium homeostasis through its osteoclast
inhibitory effects™. Dihydantoin is an
anticonvulsant drugs which interferes with
calcium and vitamin D metabolism. Dihydantoin

may induce a paradoxical exacerbation of

brain seizures if serum calcium levels are
subnormal’. Therefore the clinicians and
pediatricians  should always analyze serum
calcium in a child presenting with afebrile fits.
A child on anticonvulsant therapy should be
watched for serum vitamin D and serum
calcium level on regular basis. The hypocalcemia
brain seizures is a frequently encountered
medical emergency™. The serum calcium is
essential for the neuronal electrical activity,
neuronal impulse, and electrochemical coupling
at the neuromuscular junction with pre-synaptic
release of Neurotransmitter. Hence hypocalcemia
induces the abnormal neuronal excitability and
fits™™". Keeping in view the low serum calcium
as one of casues of brain seizures in children,
there is a need to evaluate its frequency in our
population for seizure management. The present
small scale study reports on the serum calcium
levels in afebrile fits in children presenting at
Department of Pediatrics of Isra University
Hospital, Hyderabad.

METHODS:

Ethical approval was taken from
institutional committee for human research in
accordance to the declaration of Helsinki for
conducting the present cross sectional study. The
study subjects were selected according to
inclusion and exclusion criteria presenting at
the Department of Pediatrics. Isra University
Hospital Hyderabad from 2015 to 2016 (1-year
duration).The Pediatric Department provides
all essential facilities and is well equipped. A
sample of two hundred children was selected
through non-probability convenient sampling.
Age 1-5 years, afebrile fits. and of either gender
were the inclusion criteria. Febrile fits, age <1 year
and >5 years, premature born babies and other

systemic disease were the exclusion criteria.

A proforma was designed by the authors
for data collection. Demographic variables were
noted on proforma. Children were examined
clinically. Birth history, mode and type of
childbirth were enquired and noted. Children
with generalized clonic movements whether
preceded by generalized rigidity or not were
admitted in Pediatric ward.

3 ml of venous blood was taken from
peripheral vein. Blood was centrifuged to
separate sera for calcium estimation by
colorimetric method”. This method utilizes
measurement of serum calcium by EDTA
chelation with “murexide indicator”. An EEL
photoelectric titrator at filter peak of 5750-
S800A was used. Singing of Informed consent
by volunteer guardians/caretakers was mandatory.
Confidentiality of data was strictly maintained
and secured. Only research authors were allowed
to access the data otherwise it was kept in lockers.

Research variables were typed on Microsoft
Excel sheet. followed by data entry in SPSS
version 22.0 for windows (IBM. Incorporation,
USA). Chi square and one sample student s t-tests
were used for the analysis of continuous and
categorical variables respectively. Data was
analyzed at 95% confidence interval (P<0.05).

RESULTS:

Age (mean+SD) was noted as 3.5+1.59
years (P=0.0001). Majority of children belonged
to 3- 3.9 years age group and accounted for
51.5% of total study subjects. Demographic
characteristics of study population are shown in
table-1 (p=0.0001). Of 200study population, 91
(45.4%) were male and 109 (54.5%) were
female (p=0.0001). Socioeconomic status reveals
majority of population belonged to the poor
social class (55.0%). Majority of childbirths took
place at the home and vaginal births were common
as shown in table-I. Nutritional status of mothers
was not good in majority of presenting families.
Frequency of convulsions is shown in table-II.
Convulsion frequency of 3 fits per child was most
commonly noted in 34.5% followed by 2
convulsions in 28.0% and 4 convulsions in 27.0%
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Table-l. Demographic characteristics of study subjects (n=200)

Parameter ‘ No. % i P-value

Age (yvears)

— 1- 1.9 years 18 9.0

— 2- 2.9 years ‘ 72 36.0 | 0.0001

— 3- 3.9 years | 103 | S5

— 4- 5 years | 07 | 3.5
Gender

— Male 91 45.5

—— Female 109 | 54.5 0.0003
Socioeconomic Status i

— Poor class I1160 | 550

—— Middle class T2 36.0 | 0.0001

—— Upper class ] 18 9.0
Place of Delivery

— Home 127 | 63>

—— Hospital 73 36.5 0.0001
Mode of Delivery

— Vaginal delivery 127 \ 63.5

— Cesarean section T3 36.5 0.0001
Maternal Nutritional Status i

— Pioor 109 ‘ 54.5

— Good 74 | 37.0 | 0.0001

— Very good i S ‘ 8.5

Table-ll. Frequency of convulsions in children with hypocalcemia (n=200)

No. of convulsions | No. % P-value
<1 10 5.0
2 56 28.0
3 69 34.5 | 0.00001
4 54 27.0
=3 11 5.5
Table-lll. Serum calcium in children presenting with fits (n=200)
Serum Ca-++ (mg/dl) | No. Yo P-value
<4.0 10 5.0
4-49 58 2F.5
5«55 59 29.5 0.00001
6-69 s4 | 270
T=F 0 13 6.5
< 8.0 09 4.5
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Gender Distribution (n=200)
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Graph-ll: Pie Chart Showing
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of study population (table 3) (p=0.0001). Serum
calcium (mean+ SD) 5.3+2.58 mg/dland range
was 3.75t07.95 mg/dl. Serum calcium levels as

low as 3.57 mg/dl were noted in study population.

The present study shows a high frequency of

hypocalcemia in children presenting with afebrile

fits.

DISCUSSION:

The present is the first study reporting on
the serum calcium levels in children presenting
with afebrile fits. Fits (seizures or convulsions)
are very common among children presenting in
the pediatric emergency wards. Fits are of varied
etiology, but the presenting report studied only
afebrile convulsions. Age (mean +£SD) was noted
as 3.5£1.59 years (Table 1, P=0.0001). Majority
of children belonged to 3- 3.9 years age group
and accounted for 51.5% of study subjects. The
findings are consistent with previous studies™".
Of 200 study population, 91 (45.4%) were male
and 109 (54.5%) were female children (p=0.0001).
The results are comparable to previous studies™"
but in contradistinction to other studies™'*which
reported male dominancy. Socioeconomic status
revealed majority of population belonged to the
poor social class (55.0%). Nutritional status of
mothers was poor which is a common finding in
developing countries like Pakistan. Poor social
class puts the female at poor nutritional status;
this 1s because of the prevailing condition of
economic crisis which has put the families at
more sufferings. The findings of poor social class.
malnourishment and home vaginal deliveries of
presenting study are consistent with reports from
developing countries'™, The home child birth is
social dilemma. the finding is comparable to
another previous study”, which has also reported
high frequency of home delivery. Convulsion
frequency of 3 fits per child was most commonly
noted in 34.5% followed by 2 convulsions in
28.0% and 4 convulsions in 27.0% of study
population (p=0.0001). The finding is comparable
to previous studies'™. However a previous
study reported conflicting results”. The above
findings are comparable to previous studies™".
Hypocalcemia 1s considered a common cause of
afebrile fits in childrenas has been noted in
the present study. In present study, the upper cut
off value of normal serum calcium was defined
at =8.0 mg/dl which was not noted in any of child
presenting with fits. (p=0.0001).The finding is
consistent with previous studies"™. Serum
caletum (meand SD) 5.3+£2.58 mg/dl and range
was 3.75 to 7.95 mg/dl. Serum calcium levels as
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low as 3.57 mg/dl were noted in study population.
The present study shows a high frequency of
hypocalcemia in children presenting with
afebrile fits. These findings are supported by
previous studies™™. A previous study“reported
hypocalcemia in children with fits. This
previous study reported low vitamin D and
serum calcium levels in mother which belonged
to poor social class. The evidence based finding
of low serum calcium level in children with
afebrile fits is a worth clinical finding which
may help the pediatricians which should be
kept inmind as the most common cause of fits in
our less privileged population. The present study
has a few limitations such as; vitamin D, serum
phosphate and serum albumin were not estimated.
Similarly, non-estimation of maternal serum
calcium and vitamin D are also limitations.
However, the strength of study lies in its
prospective study design and simple finding of
hypocalcemia in afebrile fits in children.

CONCLUSION

Hypocalcemia is common cause of
afebrile fits in children. Serum calcium level must
be analyzed in children presenting with fits for a
prompt and immediate institution of goal directed
therapy. Pediatricians should be cautious of a
common treatable condition of hypocalcemia in
routine clinical practice. Calcium and vitamin D
supplements may be prescribed after proper
investigation of mothers to overcome the problem.
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