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ABSTRACT 

Objective: To determine the frequency and compare serum calcium levels amongst extremely preterm and very preterm 
neonates. 
Study Design: Comparative cross sectional study. 
Place and Duration of Study: Combined Military Hospital, Multan Pakistan, from May to Oct 2018. 
Methodology: A total of 217 preterm neonates, born at Combined Military Hospital Multan up to the gestational age of 32 
weeks completed from last menstrual period, were included in the study. They were divided in to two group’s i.e. very 
preterm and extremely preterm neonates. Those born between 28-32 weeks completed of gestation were categorized as 
severely preterm. Extremely preterm were those born between 24-28 weeks completed of gestation. Venous blood samples 
were acquired at approximately 36 hours after birth and total serum calcium levels were analyzed. Neonates having total 
serum calcium levels <7 mg/dL were declared as suffering from hypocalcaemia. 
Results: Out of 217 neonates, 117 (53.9%) were male while 100 (46.1%) were female. Mean gestational age was 30.98 ± 2.12 
weeks while mean parity of the mothers was 2.82 ± 1.08 children. Mean birth weight was 1510.26 ± 142.38 grams. One hundred 
and seventeen (53.9%) of the preterm neonates suffered from hypocalcaemia with the mean total serum calcium level being 
6.58 ± 0.86 mg/dL. Hypocalcaemia was more common in extremely preterm neonates compared to very preterm neonates 
(p<0.05). 
Conclusion: Hypocalcaemia is a frequent complication encountered in preterm neonates born between 24-32 weeks gestation. 
Within these neonates, the frequency of hypocalcaemia is higher in extremely preterm compared to severely preterm babies.  
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INTRODUCTION 

Various trace elements occur in the human body 
and execute numerous functions which are vital for 
survival. Calcium is one such trace element that per-
forms a multitude of essential functions like muscle 
contraction including cardiac muscles, nerve conduc-
tion, blood flow through vessels, blood coagulation 
and formation of vital enzymes. Dairy products, nuts 
and green vegetables are rich dietary sources of cal-
cium. It occurs in the human body mainly as a consti-
tuent of bones and teeth.  Calcium plays a crucial part 
for the maintenance of integrity and strength of bones 
in all ages including fetal and neonatal bones. During 
pregnancy there is movement of maternal calcium to 
the fetus through the placenta, resulting in the minera-
lization and normal development of fetal bones1. Al-
most 99% of calcium in the body exists in the form of 
bone as hydroxyapetite, while the remaining 1% exists 
in the extracellular fluid either in ionized form or 
bound to other ions and albumin2. Calcium levels in 

the body are intricately regulated by the levels of 
phosphate, magnesium and bicarbonate in the body. 
Vitamin D also plays a crucial role in calcium metabo-
lism as Yilmaz et al3. conducted a study regarding the 
vitamin D levels in neonates and its relation to hypo-
calcaemia. He concluded that a significant number of 
neonates having low levels of vitamin D, develop 
hypocalcaemia. 

Infants, who are delivered before the completion 
of 37th week of gestation, are characterized as preterm 
neonates. They can be further divided into sub catego-
ries including extremely preterm neonates (born before 
gestational age of 28 completed weeks), very preterm 
(born between 28-32 completed weeks) while the re-
maining are labeled as moderate preterm and late pre-
term neonates. Neonates belonging to the extremely 
preterm and severely preterm categories experience 
exceedingly high mortality rates while survivors have 
high risk of long-term sequelae like learning difficul-
ties and developmental delays. Many of them who 
survive experience chronic health disorders, the most 
frequent being cerebral palsy, impaired vision and hea-
ring abnormalities4. Bajwa et al5, concluded that hyper-
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bilirubinemia and other metabolic anomalies like hy-
pocalcaemia and hypoglycemia were very frequent in 
preterm infants, thus requiring timely management to 
prevent any loss of life. Preterm birth rates continue   
to rise all over the world, partially owing to increased 
rates of multiple pregnancies, as the rate of preterm 
birth is almost 40-60% in multiple pregnancies whereas 
in single pregnancies it is only 5-10%6. This has led to 
an overall increase in preterm neonates predisposed to 
metabolic abnormalities, infections and other life-th-
reatening conditions, requiring prolonged hospitaliza-
tions in neonatal intensive care units. 

Hypocalcaemia is a condition described as redu-
ced levels of serum calcium. At birth, it is described in 
term infants or preterm infants with weight >1.5 kg as 
serum calcium level <8 mg/dL or ionized calcium 
levels <4.4 mg/dL whereas in preterm infants with 
weight <1.5 kg, it is delineated by total serum level <7 
mg/dL or ionized calcium <4 mg/dL7. Some common 
risk factors predisposing to development of neonatal 
hypocalcaemia include newborns who are born prema-
ture, are small for gestational age, being formula fed, 
parathyroid hormone deficiency, maternal diabetes 
and reduced serum levels of vitamin D8. Similarly, pe-
rinatal asphyxia in newborns also leads to develop-
ment of hypocalcaemia and other metabolic disorders 
like hypoglycemia or hypomegnesemia9. Hypocalcae-
mia in newborns may remain asymptomatic or beco-
mes life-threatening and lead to a wide array of poten-
tially fatal complications like seizures, tetany, laryngo-
spasm, cardiomyopathy, cardiac arrest and respiratory 
failure10. Therefore, early detection followed by timely 
management of hypocalcaemia is imperative for the 
survival of the preterm neonates to prevent these 
potentially lethal complications. Maternal nutrition 
greatly alters the serum calcium levels in the newborn 
therefore pregnant females are recommended to take 
400-600 IU/day vitamin D during their entire duration 
of pregnancy. 

This study was done to evaluate the preterm 
infants born before completing 32 weeks gestation for 
hypocalcaemia as they are more vulnerable to be afflic-
ted by this condition and compare serum calcium le-
vels between extremely preterm and severely preterm 
neonates. This study had been planned especially to 
cater for the population of Southern Punjab. This wou-
ld provide some data to determine the degree and int-
ensity of hypocalcaemia effecting preterm babies born 
in our region and devise remedial measures to over-
come this health dilemma leading to reduction in neo-

natal morbidity. It would also prove advantageous to 
health institutions to devise strategies for reduction of 
neonatal deaths resulting from hypocalcaemia. 

METHODOLOGY 

This comparative cross-sectional study was cond-
ucted in Pediatrics department of Combined Military 
Hospital Multan, from May to October 2018. Sample 
size of 217 was calculated by the use of Epi-Info soft-
ware taking frequency of hypocalcaemia in preterm 
infants born before completing 32 weeks gestation      
as 83%11, and margin of error as 5%. Non-probability, 
purposive sampling was performed. All the serum 
samples were analysed for total calcium using Cobas 
501 automated chemistry analyser by Roche diagnos-
tics. The study was approved by the Ethical Committee 
of Combined Military Hospital Multan. 

Preterm infants of either gender, born between 
24-32 weeks of gestational age completed according to 
date of last menstrual period, were included in the 
study. Babies having suspected chromosomal anoma-
lies or those whose mothers were taking calcium the-
rapy or vitamin D supplements were excluded from 
the study. The scope of study was explained to parent 
of each neonate included in the study and informed 
written consent was obtained to participate in the 
study. The preterm neonates were further segregated 
into two groups: extreme preterm neonates (those born 
at 24-28 weeks of gestational agecomplted) and very 
severe preterm neonates (born at 29-32 weeks gesta-
tional age completed), 3ml of venous blood was obtai-
ned from the right sided cephalic vein at the level of 
elbow, at about 36 hours after birth, using a 5ml dispo-
sable syringe. A new syringe was used for every pati-
ent. The collected blood sample was placed in appro-
priate sample bottles and dispatched to the Pathology 
department. Serum total calcium levels were deter-
mined in each case by the pathologist. Those preterm 
babies having levels of total serum calcium <7 mg/dL, 
were labeled as having hypocalcaemia while patients 
having serum calcium levels ≥7 mg/dL were declared 
normal. A prewritten performa was employed to re-
cord all the essential information and findings of the 
patient and the parents such as gender, gestational age, 
birth weight, socioeconomic status, parity of the mot-
her and educational qualification of the mother. The 
collected data was analyzed using SPSS-22 and the 
frequency of hypocalcaemia was calculated in both ext-
remely preterm and severely preterm group using chi-
square test. The results were considered significant at 
the p-value ≤0.05. 
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RESULTS 

During the study, 217 preterm neonates were 
evaluated for hypocalcaemia, out of which 117 (53.9%) 
were male and 100 were female (46.1%). The mean 
gestational age of the preterm neonates was 30.98 ± 
2.12 weeks with 133 patients (61.3%) having gestatio-
nal age more than 28 weeks completed. Mean parity of 
the mothers in our study was 2.82 ± 1.08 children with 
116 mothers (53.5%) having history of previous pre-
term births as well (figure). Mean birth weight in our 

study came out to be 1510.26 ± 142.38 grams with     
110 neonates (50.7%) having birth weight >1.5 kg. 134 
(61.8%) of the cases were resident of urban areas while 
83 (38.2%) cases were living in rural areas. Most of    
the mothers 175 (80.6%) were illiterate, 42 (19.4%) had 
educational level up to secondary level while none of 
them had any higher qualification. 

One hundred and seventeen of the preterm neo-
nates (53.9%) suffered from hypocalcaemia having 
serum calcium levels <7 md/dL. The mean total serum 
calcium level came out to be 6.58 ± 0.86 mg/dL with 
the range being between 5.2-8.3 mg/dL. Extreme pre-
term neonates (n=84) showed hypocalcaemia in 61 
cases (72.6%) while 56 (42.1%) of the very preterm neo-
nates (n=133) were found to have hypocalcaemia. The 
result was significant at p<0.005 (table). 

DISCUSSION 

Hypocalcaemia defined as reduced serum cal-
cium levels in the body, is a frequently encountered 

biochemical anomaly, notably in preterm neonates, 
infants of diabetic mothers and neonates with perinatal 
asphyxia12-15. Therefore, preterm neonates, in addition 
to other serious complications, are predisposed to dev-
eloping hypocalcaemia, and its occurrence enhances 
with earlier gestational age at the time of birth. Same 
was evident in our study, in which 53.9% of the pre-
term neonates suffered from hypocalcaemia (serum 
calcium levels <7 md/dL taken as hypocalcaemia). The 
mean serum calcium level came out to be 6.58 ± 0.86 
mg/dL. Extremely preterm neonates, born at gestatio-
nal ages between 24-29 weeks, were more susceptible 
and showed hypocalcaemia in 72.6% cases. Very pre-
term neonates born between 29-32 weeks of gestational 
age, were relatively less predisposed, and showed hy-
pocalcaemia in 42.6% cases. 

Hypocalcaemia in preterm neonates is a neglected 
issue and studies on this topic are extremely scarce, 
especially studies carried within the last 5 years. Exten-
sive research only yielded few previous related stu-
dies, most of them conducted almost decades ago. 
Vuralli et al7 studied the clinical approach to hypocal-
caemia in newborn period and infancy. He concluded 
that most neonates suffering from with hypocalcaemia 
are generally asymptomatic so serum calcium levels    
is compulsory in preterm infants (born at gestational 
age <32 weeks), infants of diabetic mothers, small for 
gestational age infants and infants having severe pre-
natal asphyxia with a 1 min APGAR score of <4. Mana-
gement of hypocalcaemia must be started immediately 
in neonates with hypocalcaemia. 

Mimouni et al16, carried a case-control study of 
hypocalcaemia in predisposed infants and showed that 
hypocalcaemia was significantly related with low ges-
tational age at time of birth (p<0.01), reduced APGAR 
score (p<0.01) and white race (p<0.01) (R2=0.457). 
These results agree with the findings of our study, 
which showed that hypocalcaemia was significantly 
higher in extremely preterm neonates as compared to 
those belonging to very preterm group. 

Venkataraman et al14, conducted a study on 19 
preterm neonates regarding early neonatal hypocal-
caemia in extremely preterm infants. He showed that 
the incidence of hypocalcaemia in preterm neonates 
was 37% by 12 hours, 83% by 24 hours, and 89% by     
36 hours. In extremely preterm infants, the frequency 
of hypocalcaemia is higher with earlier onset. In our 
study, 53.9% of the preterm newborns were diagnosed 
with hypocalcaemia at 36 hours after birth. The diffe-
rence in frequency may be due to difference in sample 

 
Figure: Comparison of hypocalcaemia between extremely 
preterm and severely preterm neonates. 

Table : Serum calcium and gestational age wise 
distribution of preterm neonates (n=217). 

Gestational 
Age 
(Weeks) 

Patients With 
Hypocal-
caemia 

Patients with 
Normal 

Serum Calcium 

p-
value 

24-28  61 (72.6%) 23 (27.4%) 
<0.001 

29-32  56 (42.1%) 77 (57.9%) 
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size or gestational age of the sample population. The 
results of all the above mentioned studies were in acc-
ordance with the results of our study and conclude an 
increased incidence of hypocalcaemia in preterm new-
borns. No national study was found on this topic and 
more studies would be required to validate and rein-
force our study. 

There are few limitations in our study. First of all, 
it does not correlate the level of serum calcium with 
other minerals like magnesium or phosphate. The plas-
ma glucose levels were not accounted for. There are 
some additional factors that need to be addressed in 
relation to the development of hypocalcaemia in new-
borns. Certain procedures in the neonates like photo-
therapy have been known to influence the calcium 
levels in the newborn. Khan et al17, performed a study 
regarding hypocalcaemia in jaundiced newborns 
undergoing phototherapy. He concluded that conside-
rable number of newborns having jaundice, under-
going phototherapy, developed hypocalcaemia. There-
fore, he advocated that serum calcium levels should be 
cautiously scrutinized in such patients considering the 
hazards associated with hypocalcaemia. On the other 
hand, a contrasting study by Asl et al18, concluded that 
phototherapy may lead to higher urinary excretion of 
calcium, but it does not predispose to hypocalcaemia. 
Therefore, the effect of phototherapy on serum calcium 
level is still under evaluation and further research is 
mandatory to validate it. However, this was beyond 
the scope of our study. 

CONCLUSION 

Hypocalcaemia is a glaring health issue affecting 
preterm neonates, with a high proportion suffering 
from this dilemma. Extremely preterm neonates are at 
an increased risk of developing hypocalcaemia compa-
red to the relatively more mature group of at risk neo-
nates that are categorized as severely preterm. There-
fore, serum calcium levels must be prescribed as a 
mandatory investigation in all preterm neonates.  

CONFLICT OF INTEREST 

This study has no conflict of interest to be 
declared by any author. 

REFERENCES 
1. Schafer AL, Shoback DM. Hypocalcemia: Definition, Etiology, 

Pathogenesis, Diagnosis, and Management. 6th ed. NJ: John 

Wiley & Sons, Inc; 2018 [Internet] Avalable at. https:// online-
library.wiley.com/doi/abs/10.1002/9781118453926.ch71. 

2. Wang L, Nancollas GH, Henneman ZJ, Klein E, Weiner S. Nan-
osized particles in bone and dissolution insensitivity of bone 
mineral. Biointerp 2006; 1(3): 106-11. 

3. Yılmaz B, Aygün C, Çetinoğlu E. Vitamin D levels in newborns 
and association with neonatal hypocalcaemi. J Matern Fetal Neo-
natal Med 2017; 31(14): 1889-93. 

4. UpToDate. Long term complication of the pretern infant. 2019. 
[Internet] Available from: https://www.uptodate.com/contents 
/long-term-complications-of-the-preterm-infant. [Accessed on: 
12 October 2019] 

5. Bajwa FE, Sarwar I, Alam M, Nawaz MR, Bahawal S. Frequency 
of hypocalcemia and indirect hyperbilirubinemia in preterm 
babies remain admitted in Independent University Hospital. 
Professional Med J 2019; 26(9): 1557-61. 

6. Delnord M, Blondel B, Drewniak N, Klungsøyr K, Bolumar F, 
Mohangoo A, et al. Varying gestational age patterns in cesarean 
delivery: an international comparison. BMC Pregn Child 2014; 
14(1): 321-24. 

7. Vuralli D. Clinical approach to hypocalcemia in newborn period 
and infancy: who should be treated. Int J Pediatr 2019; 2019(2): 
4318075. 

8. Cho WI, Yu HW, Chung HR, Shin CH, Yang SW, Choi CW. 
Clinical and laboratory characteristics of neonatal hypocalcemia. 
Ann Pediatr Endocrinol Metab 2015; 20(2): 86-91. 

9. Saha D, Ali MA, Haque MA, Ahmed MS, Sutradhar PK, Latif T, 
et al. Association of hypoglycemia, hypocalcemia and hypomag-
nesemia in neonates with perinatal asphyxia. Mymensingh Med J 
2015; 24(2): 244-50. 

10. Aul AJ, Fischer PR, O'Grady JS, Mara KC, Maxson JA, Meek AM. 
Population-based incidence of potentially life-threatening com-
plications of hypocalcemia and the role of vitamin D. Defic J 
Pediatr 2019; 211(4): 98-4. 

11. Song B, Kim H, Kim W. Causes and clinical features of transient 
hypocalcemia in newborn: a single center study. Neonatal Med 
2016; 23(3): 137-39. 

12. Benali MI, Demmouche MI. Calcium deficiency among pregnant 
women and their newborns in sidi bel abbes region, Algeria. J 
Nutr Food Sci 2014; 4(6): 318-2. 

13. Curtis EM, Moon RJ, Harvey NC, Cooper C. Maternal vitamin    
D supplementation during pregnancy.Br Med Bull 2018; 126(1): 
57-77. 

14. Venkataraman PS, Tsang RC, Steichen JJ, Grey I, Neylan M, 
Fleischman AR. Early neonatal hypocalcemia in extremely pre-
term infants. High incidence, early onset, and refractoriness to 
supra physiologic doses of calcitriol. Am J Dis Child 1986; 140 
(10): 1004-8. 

15. Jain A, Agarwal R, Sankar MJ, Deorari A, Paul VK. Hypocalce-
mia in the newborn. Ind J Pediatr 2010; 77(10): 1123-8.  

16. Mimouni F, Mimouni CP, Loughead JL, Tsang RC. A case-cont-
rol study of hypocalcemia in high-risk neonates: racial, but no 
seasonal differences. J Am Coll Nutr 1991; 10(3): 196-9. 

17. Khan M, Malik KA, Bai R. Hypocalcemia in jaundiced neonates 
receiving phototherapy. Pak J Med Sci 2016; 32(6): 1449-52. 

18. Asl AS, Zarkeshl M, Heidarzadeh A, Maleknejad S, Hagikhani K. 
The effect of phototherapy on urinary calcium excretion in term 
neonates. Saudi J Kidney Dis Transpl 2016; 27(3): 486-92. 

 


