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Abstract

Objectives: To assess the prevalence of symptomatic hypocalcaemia in neonates in neonatal intensive
care unit in al-Diwaniyah city.

Patients and Methods: This cross-sectional analytical study was conducted at the neonatal intensive
care unit of the maternity and children teaching hospital in Al Diwaniyah from January to May 2021.
The total number of twenty-nine neonates with hypocalcaemia were included in this study from 709
neonates, admitted to the neonatal intensive care unit at the hospital. The parameters of newborns
(age, gender, weight, the age of the newborn at the time of occurrence of hypocalcaemia, signs, and
symptoms at diagnosis of hypocalcaemia, in addition to investigations of serum calcium in the blood).
Results: Out of a total of 709 newborns treated at neonatal intensive care unit, hypocalcaemia was
found in 29 subjects (4.01%), 72.4% of them were males and 27.6% were females, 58.6 of them was
term and 41.4% was preterm, age group at the firsts day of constituted 17.8% while the age group of
1-7 day constituted 17.2% and the age group more than 7 day was 13.8%. Patients with serum calcium

levels between 5-7 mg constituted 34.5% and between 7-8.1 mg/dl were 65.5%.

Conclusion: The prevalence of symptomatic hypocalcaemia in neonates examined was 4.01%.
Recommendation: More attention should be devoted to identifying risk factors, prevention, early
identification, and metabolic support for sick newborns.
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Introduction

Hypocalcaemia is a frequently observed clinical and laboratory
abnormality in neonates [1]. The etiology of hypocalcaemia
varies with the time of onset and the associated illnesses of the
child [2]. Neonatal hypocalcaemia is classified according to its
onset to early-onset which manifests within the first 72 hours of
birth and delayed onset after 3 days of birth [3]. Causes include
prematurity maternal diabetes birth asphyxia fetal growth
restriction  and  hyperparathyroidism [4-12]. Late
hypocalcaemia usually occurs at the end of the first week of
life but may occur earlier after the second or third day after
birth [13]. The mechanisms for late neonatal hypocalcaemia are
unclear but may represent a delayed response to the rise of
PTH following hypocalcaemia [2,14]

Late hypocalcaemia is usually caused by high phosphate intake
[15]. Tt is unclear whether vitamin D insufficiency (possibly
caused by maternal vitamin D deficiency) has a causative role
in late neonatal hypocalcaemia [13]. Most infants with
hypocalcaemia are  asymptomatic. If  symptomatic,
neuromuscular irritability is the most common sign with
jitteriness, clonus, or seizures rarely, laryngospasm, wheezing
or vomiting [16-18]. Infants may also be lethargic, eat poorly,
vomit, and have abdominal distention [19]. For screening
Calcium (Ca) levels are measured for at risk neonates including
Very Low Birth Weight (VLBW) infants (BW<1500 g), those
with congenital heart disease, and patients with symptoms
consistent with hypocalcaemia [16]. The diagnosis is made by
an abnormally low serum Ca value, which is defined by BW, if
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available, ionized Ca is the optimal test because this
measurement most accurately assesses the risk of symptoms in
all neonatal patient groups [16]. In term infants or preterm
infants with BW>1500 g, hypocalcaemia is confirmed when
the total serum Ca is less than 8 mg/dL (2 mmol/L) or an
ionized fraction of less than 4.4 mg/dL (1.1 mmol/L) [20]. In
VLBW preterm infants (BW<1500 g), hypocalcaemia is
diagnosed when the total serum Ca is less than 7 mg/dL (1.75
mmol/L) or an ionized fraction of less than 4 mg/dL (1
mmol/L) [16]. Electrocardiography can show a prolonged QT
interval [17]. In symptomatic patients, suggest providing initial
parenteral Ca therapy as a 10% Ca gluconate solution at a dose
of 100 mg/kg or 1 mL/kg (Grade 2C).

Further Ca supplementation is provided either parenterally or
orally, if enteral feeds are tolerated. Infusion of Ca gluconate is
associated with risks that must be weighed against the benefits
of treatment [21]. Risks include bradyarrhythmias that can
result from rapid elevations in serum Ca concentration, further
evaluation is warranted if infants have persistent early
hypocalcaemia that does not respond to dietary treatment,
develop late hypocalcaemia, or have associated seizures [21].

Methods and Patients

This is a cross-sectional analytical study conducted at the
neonatal care unit of the maternity and children teaching
hospital in Al-Diwaniyah city. It was carried out over 3 months,
from January to May 2021. The total number of twenty-nine
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newborns with symptomatic hypocalcemia was included in this
study of 709 neonates in this period.

Inclusion criteria: Neonates under 28 days of life seek
neonatology patient clinic medical care

The exclusion criteria: were infants with missing or incomplete
data and infants older than 28 day

Data collection: Data were collected by interviewing mothers
using a pre-prepared and pretested structured Arabic
questionnaire include the age of newborns, sex, weight,
maturity, early hypocalcemia (during the first three days of
life), and late hypocalcemia (after 72 hours) were obtained.
And symptoms of hypocalcemia which include (lethargy, poor
feeding, and history of fit).

Hypocalcemia is defined as a calcium level less than 8.0
mg/dl also patients were divided according to the severity of
hypocalcemia, to those who had serum calcium levels less
than 7 mg/dl and those who had serum calcium levels
between 7-8.2 mg/dl. Informed consent was obtained from
each participant. Patients' data were kept confidential. Ethics
approval for the study was obtained from the pediatrics
department of Al-Qadisiyah University of medical faculty.

Statistical analysis

The data obtained were analyzed using SPSS software version
19.0 for Windows (SPSS), chi-square, and Fisher's test were
used where applicable. P values of less than 0.05 were
considered statistically significant.

Results

In our study, the total patients seen during 3 months period
taken from 26.1.2021 to 08.5.2021 were 709 neonates the
prevalence of symptomatic neonatal hypocalcemia among was
4.1% (twenty-nine cases). Twenty-one (72.4%) were male and
eight of them female (27.5%) as shown in Figure 1.

Figure 1. Association between gender and symptomatic
hypocalcemia.
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As for the gestational age of the seventeen (58.6%) were term
and twelve (41.4%) were preterm.

Patient’s age was ranged from 1-28 days and their mean age
them was (7.3793 days) as shown in the nomogram in Figure 2.
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Figure 2. Normogram of neonates age.

Their weight range from 1.10 kg to 3.50 kg and their mean age
was 2.6172 kg as shown in Figure 3.
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Figure 3. Nomogram of neonates weight.

According to time of onset of symptomatic hypocalcemia, 14
cases (48.3%)had early hypocalcemia, while 15 (51.7%) had
late hypocalcemia, We recorded twenty-three cases (79.3%) of
them as lethargic, eighteen (62.1%) of them were poor feeding
and three cases (10.1%) presented with convulsion as shown in
Table 1.
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Variables Hypocalcemia P-value
Early (n=14) Late (n=14)

Gender Male 12 (85.7%) 9 (60%) 0.122
Female 2 (14.3%) 6 (40%)

Maturity Term 6 (42.9%) 12(80%) 0.94
Preterm 8 (57.1%) 3 (20%)

Poor feeding Yes 7 (50%) 11 (73.3%) 0.36
No 7 (50%) 4 (26.7%)

Lethargy Yes 10 (71.4%) 13 (86.7%) 0.31
No 4 (28.6%) 2 (13.3%)

Convulsion Yes 2 (14.3%) 1(6.7%) 0.5
No 12 (85.7%) 14 (93.3%)

Table 1. Frequency early and late hypocalcemia.

The neonatal serum calcium level distribution was between 5.8
to 8 mg/dl and the mean level of serum calcium was 7.2276
mg/dl as shown in Figure 4.
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Figure 4. Normogram of neonates serum calcium level.

There was no statistically significant association/ statistical
association between the date of onset of hypocalcemia and sex,
gestational age, lethargic neonates, or poor feeding and
Convulsion, Similarly, there was also no statistically
significant positive correlation between serum calcium level
and birth weight.

Discussion

Our objective in this study was to determine the prevalence of
symptomatic neonatal hypocalcemia and the frequency of early
and late neonatal hypocalcemia. The current study revealed
that the prevalence of neonatal hypocalcemia was 4.01%,
compared to other studies in Jordan was 2.7% [22]. but these
result was much lower if compared to other studies conducted
in Yemen (18%) Kenya (21.5%) while 33.5% in Iran and we
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think because we took only symptomatic hypocalcemia in our
study while in those studies they conducted symptomatic and
asymptotic neonatal hypocalcemia in our study we recorded
Late hypocalcemia was more frequent (51.7%) than early
hypocalcemia (48.3%)in the current study [3,23,24].

This result is in agreement with a study conducted in Egypt
with 63.8% late hypocalcemia but this result was not consistent
with other studies conducted in Tehran, Iran, the frequency of
hypocalcemia in infants was 63% for early hypocalcemia and
37% for late hypocalcemia also In another study in 2018 in
Amritsar, India, it was reported that 55% had -early
hypocalcemia and 45% had late hypocalcemia [25-27].

Our research showed that incidence rates were higher in the
newborn with gestational age >37 weeks was 58.6% this result
is in agreement with a study conducted in Algeria [28].

But another study in Iran shows a high percentage
of hypocalcemia was detected in premature infants from 28
to 32 gestational weeks [29].

Regarding the risk factors of newborns involved in the
study, our research has shown that a greater number of
newborns had a male gender which is in agreement with
the findings of other studies in Jordan and Egypt [1,5]. and
birth weight between 1100 g and 3500 g comparable with
another study conducted in Bosnia and Herzegovina was
birth weight between 2500 g and 3500 g According to this
same study, the most common age of the newborn at the time
of occurrence of hypocalcemia was within the first 24 hrs
of life, while our research showed that hypocalcemia is
most common in the eighth day of life, and in another study
conduct in South Korea showed that the most common age
in the third day of life [30,31].

Our research has shown that a greater number of newborns had
lethargic about 79.3%, poor feeding was 62,1% and convulsion
only three cases which is not in agreement with other
studies conducted in Jordan and Iran that noted Seizures were
the most common symptom in neonatal hypocalcemia [32,33].
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Conclusion

* The prevalence of neonatal hypocalcemia in the study
population was 29 (4.01%).

* Hypocalcemia was more in males in comparison with
females, also was more in neonate followed by gestational
age more than 37 weeks.

» It was observed that more newborns were diagnosed with
late-onset  hypocalcemia compared to early-onset

hypocalcemia. The most common age of hypocalcemia was
the eighth day of life.

Recommendations

The recommended the implementation of preventative
strategies as an effective public health measure for maternal
and neonatal health care programs through:

e Calcium supplementation should be
pregnancy and Lactation.

* Routine investigations of serum calcium as a part of
maternal and child health care program for early detection
and management of neonatal hypocalcemia to supplement
those with deficiency.

* Neonatal calcium levels should also be monitored to

intervene in cases of neonatal hypocalcemia.

offered during

* Health education program to raise awareness about healthy
and dietary lifestyles.
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