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Birth asphyxia is a major cause of mortality and morbidity in neonates in developing nations.
Objective: To determine the frequency of hypocalcaemia as well as hypomagnesaemia
amongst neonates having birth asphyxia. Methods: This descriptive cross-sectional study was
performed at the department of Pediatrics, Ziauddin Campus, north nazimabad, Karachi from
July 2021to December 2021. A total of 207 asphyxiated term neonates with postnatal age up to
48hours, and history of birth asphyxia were analyzed. Venous blood sample of 5 mlwas drawn by
a trained phlebotomist and sent to institutional laboratory for serum analysis of calcium and
magnesium levels within first 24 hours of admission. Frequency of hypocalcaemia and
hypomagnesaemia were recorded. Chi square or fisher's exact test were applied taking p<0.05
as significant to judge inferential statistics. Results: In a total of 207 neonates, 112 (54.1%) were
male. The mean post-natal age, and gestational age were 16.6+8.4 hours, and 37.7 + 0.9 weeks,
respectively. The mode of delivery was cesarean section in 121(58.5%) cases. The frequency of
hypomagnesaemia, and hypocalcaemia were documented in 36 (17.4%), and 46 (22.2%)
neonates with birth asphyxia, respectively. Conclusions: Among term neonates with birth
asphyxia, considerable frequency of hypocalcemia and hypomagnesemia was observed. These
findings highlight the frequent occurrence of electrolyte imbalances in asphyxiated neonates,
supportingthe need forroutine early biochemical screening.

INTRODUCTION

Prenatal Asphyxia (PA) is among the leading causes of
neonatal mortality as almost 20% of neonatal deaths are
caused by prenatal asphyxia[1, 2]. The overall frequency of
PAis estimated to be 2-9/1,000 live full-term births[3, 4].
Theincidence of PAin developing nationsis 10 times higher
than the developed countries [5]. Neonatal asphyxia is
generally characterized by encephalopathy, low Apgar
score (<7 at minute 5) and umbilical cord PH < 7.2 Prenatal
asphyxia may lead to hypoxic damage in various organs of
the body, while at the cellular level, these processes may
initiate an inundation of a multitude of biochemical

alterations leading to cell death [6]. Birth asphyxia is often
linked with metabolic alterations such as hypoglycemia,
hypocalcemia, hyponatremia, hyperphosphatemia and
metabolic acidosis [7]. Neonatal asphyxia causes
excessive production of glutamate amino acid in the brain.
In the initial few days of life, excess glutamate causes
permanent neuronal damage due to the activation of some
receptors and influx of Calcium (Ca) in neurons [8].
Magnesium (Mg) hinders these receptors and facilitates a
neuroprotective functioning blocking the effects of
asphyxiaonvarious body organs[9, 10]. During anischemic
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insult, hypomagnesemia could be due to augmented Mg
intake or continuedlossesresulting fromischemicinjury to
renal glomeruli and tubules [11]. Upon birth due to sudden
stoppage of placental transfer of Cathereby, levelsbeginto
decrease to 8-9 mg/dl and ionized Ca to 4.4-5.4 mg/dl at 24
hours of life. Serum Ca subsequently begins to increase to
levels similar to those of older children and adults by 2
weeks of life[12-14]. Although electrolyte disturbances like
hypocalcemia and hypomagnesemia are recognized
complications of birth asphyxia, there is limited data from
Pakistan quantifying their frequency in affected neonates.
Little emphasis has been documented on early metabolic
derangementsin birth asphyxia. This study addresses that
gap by evaluating these biochemical abnormalities in
asphyxiated term neonates. This study was done to
determine the frequency of hypocalcaemia as well as
hypomagnesaemia amongst neonates having birth
asphyxia.

The exact estimation of the frequency of hypocalcaemia
and hypomagnesaemia may help us arranging appropriate
resources and management options to reduce the burden
of thesedisordersamongneonateswithbirth asphyxia.

METHODS

This descriptive cross-sectional study was conducted at
the department of Pediatrics, Ziauddin campus, north
nazimabad, Karachi from July 2021 to December 2021. A
sample size of 207 was calculated considering confidence
level of 95%, with anticipated proportion of
hypomagnesemia as 16 %, and margin of error as 5% using
OpenEPlonline sample size calculator through the formula:
n=2z2*p*(1-p)/e2[2] The inclusion criteria were
asphyxiated term neonates (5 min APGAR score <7 as per
medical record) of any gender, having gestational age > 37
weeks, and postnatal age < 48 hours were enrolled through
emergency department [15]. The exclusion criteria were
cases with congenital abnormality, renal dysfunction
(serum creatinine>1.5 mg/dl), history of diuretics
treatment, or maternal hypertension, diabetes mellitus, or
toxaemia. Informed and written consents were obtained
from parents/quardians. Approval from Institutional
Ethical Committee was obtained (Reference:
3490322RAPED). Non-probability, consecutive sampling
was adopted. Detailed history and clinical findings like age,
gender, gestational age, birth weight, place and mode of
delivery, andresidence were noted. Institutional laboratory
was used for the evaluation of serum Ca, and Mg levels
within 1st 24-hour of admission. Frequency of
hypocalcaemia, and hypomagnesaemia were recorded.
Hypocalcaemia was defined as serum Ca<8.0 mg/dL [13].
Hypomagnesaemia It was defined as serum Mg <1.5 mg/dL
[16, 17]. Data were analyzed using IBM-SPSS Statistics,
version 26.0. Qualitative variables like like gender,
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presence of hypocalcaemia, presence of
hypomagnesaemia, mode of delivery and place of delivery
were represented as frequencies and percentages.
Variables like age, gestational age, birth weight(grams)and
height (cm) were represented as mean and standard
deviations. Effect modifiers were controlled through
stratification. Post-stratification, chisquare/fisher's exact
test were applied. P-value<0.05 was considered as
significant.

RESULTS

Inatotal of 207 neonates, 112(54.1%)were male. Mean post-
natal age was calculated to be 16.6+8.4 hours while 136
(65.7%) children were aged less than 24 hours. Mean
gestational age was 37.7+0.9 weeks whereas 178 (86.0%)
mothers of asphyxiated neonates had gestational age
between 37 to 38 weeks. Mode of delivery was cesarean
section in 121(58.5%) cases. Place of deliver of 135(65.2%)
neonates was inborn. Area of residence of 119 (57.5%)
neonates was rural. Mean body weight was calculated to be
2.562 + 0.24 grams while 128 (61.8%) neonates had birth
weight above or equal to 2.5 kg. Mean body height was
noted to be 48.2+2.4 cm while 118 (57.0%) neonates had
body height above or equal to 46cm. Table 1 is showing
baseline characteristics of neonateswith birthasphyxia.

Table 1: Characteristics of Neonates(n=207)

Characteristics Category Frequency (%)

Boys N2(54.1

Gender 'y (54.1)
Girls 95(45.9)
Post-Natal Age in Hours <24 136(65.7)
>24 71(34.3)
Gestational Age in Weeks 37-38 178(86.0)
>38 29(14.0)
Mode of Delivery Cesarean Section 121(58.5)
Normal Vaginal Delivery 86(41.5)
Place of Delivery Inborn 135(65.2)
Out-born 72(34.8)
) Rural 119(57.5)

Residence

Urban 88(42.5)

. 79(38.2

Birth Weight in Kg <25 (38.2)
>2.5 128(61.8)

89(43.

Body Height in cm <48 (43.0)
>46 118(57.0)

Hypomagnesaemia was found in 36 (17.4%) neonates with
birth asphyxia while hypocalcaemia was noted 46 (22.2%)
neonates with birth asphyxia. Three (1.1%) asphyxiated
neonates had both hypomagnesaemia and hypocalcaemia.
Except mode of delivery (p=0.0096), all other variables
were not found to have any statistically significant
association with hypomagnesaemia (p>0.05), as shown in
table 2.
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Table 2: Association of Hypomagnesaemia with Study Variables
(n=207)

Hypomagnesaemia

: Yes No
Variables Category Frequency Frequency Value
(%) (%)
Boys 19(52.8) | 93(54.4)
Gender - 0.8603
Girls 17(47.2) | 78(45.6)
Post-Natal <24 26(72.2) | 110(64.3) 0.3644
AgeinHours >24 10(27.8) | 61(35.7) |
Gestational 37-38 28(77.8) | 150(87.7) 01183
Age in Weeks >38 8(22.2) | 21(12.3) |~
Mode of Cesarean Section 28(77.8) | 93(54.3) 0.0096*
Delivery [ Normal Vaginal Delivery | 8(22.2) | 78(45.7) |
Place of Inborn 21(68.3) | 114(66.7) 03400
Delivery Out-born 15(41.7) | 57(33.3) |
) Rural 23(63.9) | 96(56.1)
Residence 0.3927
Urban 13(36.1) | 75(43.9)

Birth Weight <2.5 21(68.3) | 58(33.9) 0.006T*
inKg 22.5 15(41.7) | 13(86.1) |
Body Height <4B 14(38.9) | 75(43.9) 0.5840
incm >46 22(61.1) | 96(66.1) |

*Indicates statistical significance at p-value <0.05.

Table 3 showed stratification of study variables with
respect to frequency of hypocalcaemia among neonates
with birth asphyxia and no significant associations were
found(p>0.05).

Table 3: Association of Hypocalcaemia with Study Variables
(n=207)

Hypocalcaemia

Characteristics Category Yes No
Frequency Frequency
(%) (%)
Boys 30(65.2) | 82(50.9)
Gender - 0.0864
Girls 16(34.8) | 79(49.1)
Age in Hours 224 1(23.9) | 60(37.3) |
Gestational 37-38 39(84.8) 139(86.3) 0.7890
Age in Weeks >38 705.2) | 22037 |
Mode of Cesarean Section | 30(65.2) 91(56.5)
Deliver i i 0.2912
y Vaginal Delivery | 16(34.8) | 70(43.5)
Inborn 28(60.9 107(66.5
Blal_ce of ( ) (66.5) 0.4827
elivery Out-born 18(39.1) 54(33.5)
) Rural 31(67.4) | 88(54.7)
Residence 0.1234
Urban 15(32.6) | 73(45.3)
i i 2.5 17(37.0 62(38.5
Birth V&elght < (37.0) (38.5) 0.8484
In kg >2.5 29(63.0) 99(61.5)
Body Height <46 18(39.1) 71(44.1) 0.5483
incm 246 28(60.9) | 90(55.9) |

DISCUSSION

Metabolic dysfunctions in asphyxiated newborns like
hypoglycemia, hyperammonemia, hypocalcemia and
hypomagnesemia are known to be linked with PA [17, 18].
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This study also found that 17.4% neonates who were birth
asphyxia cases suffered from hypomagnesaemia.
Cotemporary research is arguing about the relationship of
hypermagnesemiaand asphyxia[19-21]. Someresearchers
have confirmed suddenloss of concentrations of Mgions of
brain in rats in course of hypoxic damage like shown by
Mclintosh et al [19]. Some other studies have showed that
Mg infusion enhanced short-outcome in neonatal asphyxia
[20, 21]. The etiology underlying alterations in total Mg
levels in asphyxiated neonates remains unclear. PA can
increase serum calcitonin, which suppressestherelease of
Ca from bone and leads to hypocalcemia. In other
neonates, the phosphaturic renal response to parathyroid
hormone is blunted; the high phosphate concentration
results in hypocalcaemia[12, 13]. A study from Bangladesh
analyzing asphyxiated term neonates revealed that
hypocalcaemia was present in 43.1% cases, while
hypomagnesaemia was present in 34.3% [14]. In another
study from lran, 16% of neonates with asphyxia had
hypomagnesaemia [2]. In another study, the mean serum
Mg levels were 1.6 + 0.3 in Hypoxic Ischemic
Encephalopathy (HIE) neonates versus 1.8+0.4 mg/dl
among controls [15]. In this research, hypocalcaemia
frequency was observedtobe 22.2% in neonates with birth
asphyxia. Improda et al., identified that there was a highly
significant reduction in the extracellular Ca concentration
in asphyxiated infants, and the reduction was directly
proportional to the severity of asphyxia[7]. Similar to that
documented by Bhoye et al., who established that the
reduction in the serum concentration of both the total Ca
and the ionized Ca was greater in asphyxiated neonates
than in non-asphyxiated neonates [22]. PA is a
comprehensive issue that leads to morbidity and mortality
but recent trends have shown that the incidence of global
neonatal mortality have decreased from 36/1,000 live-
births to 19/1,000 in the last decade [23]. Perinatal and
neonatal mortality due to PA indicate social, educational
andeconomic principles of asociety. In developing nations,
such as in Pakistan where health centers are limited to
cities, asphyxia prevalence is higher; however, the subject
with limited local data has been extensively reviewed and
researchedall-inclusive.

CONCLUSIONS

Among term neonates with birth asphyxia, considerable
frequency of hypocalcemia and hypomagnesemia was
observed. These findings highlight the frequent
occurrence of electrolyte imbalances in asphyxiated
neonates, supporting the need for routine early
biochemical screening. Early identification and timely
correction of calcium and magnesium deficiencies may be
essential components of supportive care in neonates
sufferingfrombirth asphyxia.
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