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ABSTRACT 

 Neonatal hypocalcemia is the most prevalent type of hypocalcemia encountered by pediatricians.   A fall in total calcium 
below 7.5 mg/dL or ionized calcium concentration below 4.4 mg/dL (or 1.1 mmol/L) usually defines neonatal 
hypocalcemia. 
Neonatal hypocalcemia categorized into early hypocalcemia (within the first72 hour) and late hypocalcemia (occurs after 
3-4 days to 6 weeks of life). 
The mechanisms for neonatal hypocalcemia are unclear, but may represent a delayed response to the rise of parathyroid 
hormone (PTH) following hypocalcemia. 
Objective:  to determine the frequency of early and late neonatal hypocalcemia and the most common risk factors in 
the development of neonatal hypocalcemia. 
Methods: A retrospective study was conducted at the neonatal ward of Prince Zaid Bin Al Hussein Military Hospital 
(Tafila-Jordan) from June 2018 to May 2019.  
The total number of Ninety-four neonates with or without clinical manifestations of hypocalcemia were included in this 
study from 3542 deliveries, by year, admitted to neonatal units at Prince Zaid Bin Alhussien Military Hospital. 
Clinical data were analyzed in terms of gender, gestational age (GA), type of delivery, birth weight, perinatal history, 
signs, and symptoms at diagnosis of hypocalcemia, and Apgar score at the first minute. 
Total serum calcium, magnesium, albumin, phosphorus, total bilirubin, and glucose levels were measured. Arterial blood 
gas and chest radiographs were measured. 
In all hypocalcemic infants, serum calcium levels and blood samples were obtained before calcium therapy.  
We explain the major risk factor to develop neonatal hypocalcemia: premature baby (< 37 weeks of gestational age), low 
birth weight (< 2500gram),  neonatal asphyxia is a condition characterized by an impairment of exchange of the 
respiratory gases resulting in hypoxemia, hypercapnia and metabolic acidosis. 
We excluded all neonates with congenital anomalies or metabolic syndromes.  
For statistical evaluation, we used the Microsoft Excel 2010 software and SPSS version 18.  
Results: Ninety-four neonates admitted to the neonatal ward were ascertained with a final diagnosis of neonatal 
hypocalcemia.  
Fifty-seven were male (60.6%). Thirty-seven (39.4%) were female. Of all mothers, 70.2% delivered their infants through 
Cesarean Section (CS) and 29.8% had gone through normal vaginal delivery (NVD), and the mean birth weight was 2388 
± 1383 g.  
Four neonates (4.26%) had neonatal asphyxia, 47 had premature and low birth weight (51.06%), and 5 cases had diabetic 
mothers (5.32%). 
Sixty cases (63.8%) had early hypocalcemia, while 34 (36.2%) had late hypocalcemia. Seven cases presented with 
convulsion, six cases presented with muscle twitch and four cases with poor feeding.  
There was a statistically significant prevalence of early and late hypocalcemia among neonates who had a low first minute 
Apgar score (≤ 5) (P = 0.02, P = 0.03).  
Conclusion: The frequency of early hypocalcemia is more common than late hypocalcemia, and the most common risk 
factors associated with transient hypocalcemia are premature, birth asphyxia, low birth weight, and diabetic mothers.  
Keywords: frequency, early neonatal hypocalcemia, Late neonatal hypocalcemia, Apgar score. 
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 Introduction  
     Calcium is measured as total calcium, comprising protein-bound and ionized forms. Ionized calcium, the form that 
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 causes physiological effects, comprises about 50% of total serum calcium. Of the remainder, 40% circulates bound to 
albumin and globulin, and about  8 to 10% is complexed into organic and inorganic acids (e.g., citrate, lactate, 
bicarbonate, sulfate, and phosphate). (1) Serum calcium is regulated within close limits by several hormones that balance 
gastrointestinal intake with urinary or fecal loss; the skeleton serves as a store of calcium so that it may be mobilized 
when needed or stored if necessary. (2) In calcium metabolism disorders, excessive calcium may be removed from the 
bone, or deficiency in various factors may impair bone formation, leading to bone diseases. (3) 

Hypocalcemia may be defined as serum Ca below as 7.5 mg/dL and ionized Ca below 4.4 mg/dL(or 1.1 mmol/L) if 
birthweight is over 1,500 g, or as serum Ca below 7 mg/dL and ionized Ca below 3.6 mg/dL (0.9 mmol/L) if birthweight 
is under 1,500 g. (4)  Symptoms of hypocalcemia are more nonspecific in newborns than in older children; poor feeding, 
emesis, and apnea may be the only signs. More specific signs of hypocalcemia that might be found in older infants include 
tachycardia, irritability, jitteriness, tetany, laryngospasm, and seizures. (5) 
Neonatal hypocalcemia is categorized as early and late hypocalcemia according to its onset. Early hypocalcemia often 
occurs within the first 72 hours of life while the late form occurs after 3-4 days to 6 weeks of life. (6) Early hypocalcemia 
is more prevalent than late hypocalcemia, especially in neonates weighing less than 2.5 kg or premature babies or infants 
of diabetic mothers. (7) 

 

In early hypocalcemia, the physiological fall in plasma calcium is exaggerated, especially in the preterm infant, following 
birth asphyxia, in “sick” infants, and those born to diabetic mothers. The mechanisms for late neonatal hypocalcemia are 
unclear but may represent a delayed response to the rise of PTH following hypocalcemia. (2,8) 
With severe symptoms, including seizures, intravenous (i.v) 10% calcium gluconate (equivalent of 9.3 mg/mL of 
elemental calcium) in a dose of 100 mg/kg or 1 mL/kg infused over 15 min with a total dose no more than 20 mg of 
elemental calcium per kilogram is used. (9) A repeated dose may be administered after 10–15 min for every 6 hours if there 
has been no response to the symptoms, but only if clinically indicated for continued hypocalcemia. Maintenance 
intravenous calcium is 500 mg/kg/day of 10% calcium gluconate. (10) 
 

 
 
Methods 
  A retrospective review study was conducted at the neonatal ward of Prince Zaid Bin Al Hussein Military Hospital from 
June 2018 to May 2019.  
The total number of ninety-four newborns with or without clinical features of hypocalcemia was included in this study of 
3,542 births during the year. 
Serum calcium levels were measured, and their demographic and corresponding data, including gestational age, sex, 
APGAR score at first minute, birth weight, early hypocalcemia, and late hypocalcemia were obtained. 
Hypocalcemia may be defined as a serum Ca below as 7.5 mg/dL and ionized Ca below 4.4 mg/dL(or 1.1 mmol/L) if birth 
weight is over 1,500 g and below 7 mg/dL and ionized Ca below 3.6 mg/dL (0.9 mmol/L) if birth weight is under 1,500 
g. (4)   

In the study, those with hypocalcemia were detected, and the findings were statistically analyzed. 
All patients underwent the following tests: full blood count, calcium, phosphorus, alkaline phosphatase, albumin, 
magnesium, Arterial blood gas, and blood culture. 
 
 
 
 
Results 
  Of the 94 neonates, 57 (60.64%) were male, and 37 (39.46%) were female, as shown in figure (1). The mean birth 
weight was 2388±1383.  



JOURNAL OF THE ROYAL MEDICAL  SERVICES 
Vol.27   No.1   April  2020                                                                       17 

                                                                
                                                                                             Figure (1).  
 
  
 
    Of all mothers, 66 cases (70.2%) delivered their infants through Cesarean Section (CS), and 28 (29.8%) had gone 
through normal vaginal delivery (NVD). 
Sixty cases (63.8%) had early hypocalcemia, while 34 (36.2%) had late hypocalcemia, as shown in table I. Seven cases 
(7.4%) presented with convulsion, six (6.4%) presented with muscle twitch and four (4.3%) with poor feeding, and 77 
were (81.9%) asymptomatic, as shown in figure (2).  

 
Table I: Frequency of early and late neonatal hypocalcemia 
 
                                                                            Early Hypocalcemia 
 
          Frequency Percent Valid Percent Cumulative Percent 

Valid Yes 60 63.8 63.8 63.8 
NO 34 36.2 36.2 100.0 

Total 94 100.0 100.0  

 
 
 
                                                                             Late Hypocalcemia 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Yes 34 36.2 36.2 36.2 
No 60 63.8 63.8 100.0 

Total 94 100.0 100.0  

                                                               



JOURNAL OF THE ROYAL MEDICAL  SERVICES 
Vol.27   No.1   April  2020                                                                       18 

 

                                                           Figure(2): Signs and symptoms at diagnosis of hypocalcemia. 

 

Four neonates (4.26%) had neonatal asphyxia, 47 were premature and had low birth weight (51.06%), and 5 had diabetic 
mothers (5.32%), as shown in Figure (3). 

 

                            
                                                                    Figure (3): Risk factors of neonatal hypocalcemia 
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There was a statistically significant prevalence of early or late hypocalcemia among neonates who had a low first minute 
Apgar score (≤ 5) (P = 0.02, P = 0.03).  
Also, there were significant relationships between the frequency of hypocalcemia and preterm infants (P = 0.004).  
However, no significant relationship was found between neonatal gender and type of delivery and frequency of 
hypocalcemia. 
 

 

 

Discussion  

  Our objective in this study was to determine the frequency of early and late neonatal hypocalcemia and the most 
common risk factors in the development of neonatal hypocalcemia as early detection and management of hypocalcemia in 
neonates can prevent subsequent severe complications. 
The results of this research showed that approximately 63.8% of the neonates developed early hypocalcemia, while 36.2% 
developed late hypocalcemia. In a research conducted in Tehran, Iran, the frequency of hypocalcemia in infants was 63% 
for early hypocalcemia and 37% for late hypocalcemia, which is comparable to the findings of this research. (11) 

In another study in 2018 in Amritsar, India, it was reported that 55% had early hypocalcemia and 45% had late 
hypocalcemia. P

(12)
P  

According to the results of our study, most neonatal hypocalcemia (81.9%) were without clinical signs, and the rest 
(18.1%) were symptomatic. In reference to textbooks, most neonatal hypocalcemia has been confirmed to be 
asymptomatic,P

(13,14)
P but no statistic has been presented in this respect. Seizures were the most common symptom in early 

and late hypocalcemia, and this result is in agreement with a study conducted at the Seoul National University Bundang 
Hospital.  P

(15)
P Cakir et al.P

 
Palso reported that neonatal hypocalcemia might present different symptoms such as hypotonia, 

poor feeding, stridor, and jitteriness, yet the most alarming symptom was seizure activity. P

 (16) 
 
Based on our results, early and late hypocalcemia were more frequent in premature infants, neonates with a one-minute 
Apgar score of five or less, birth asphyxia, low birth weight, and infants of diabetic mothers. In accordance with our 
results, Khalesi et al. confirmed that premature infants, those with low birth weight,  birth asphyxia, infants of diabetic 
mothers, and those with low first minute Apgar scores (< 5) had lower serum Calcium. P

(11) 
 
We think it is possible to prevent problems such as prematurity, low birth weight, and birth asphyxia and consequent 
hypocalcemia of infants with better care during pregnancy and before delivery. Paying close attention to these problems 
and timely recognition of hypocalcemia and appropriate management will prevent the undesirable consequences of this 
disease. 
On the other hand, there was no statistical association between serum calcium levels and gender or type of delivery. This 
result is in agreement with the studies of Khalesi et al. P

(11)
P and Thomas et al. P

(17) 
 

 

 

 
 
Limitations 
   Our study had some limitations. Firstly, we did not assess other factors such as vitamin D and parathyroid hormone 
levels, though the latter affects neonatal serum calcium levels. Also, maternal serum calcium and vitamin D were not 
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assessed in this study. Thus, all the factors associated with hypocalcemia could not be presented. Further studies are 
needed to assess these factors. 
 
 
 
 
 
 
 
 
Conclusions 

  The current study concludes that neonatal hypocalcemia, especially early-onset hypocalcemia, is widely prevalent. 
The current study also shows the importance of the evaluation, early detection, and management of hypocalcemia in 
neonates in preventing subsequent severe complications. 
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