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ABSTRACT 

Introduction: Hypocalcaemia is common metabolic manifestation in neonates and associated with both 
maternal and foetal conditions. Hypocalcaemia is labeled if term neonate’s total serum calcium is < 8 mg/
dl and preterm has < 7 mg/dl. Association of neonatal and maternal hypovitaminosis D is very common. .   

Methods: One year retrospective study was conducted in a tertiary level private children hospital of 
Kathmandu, Nepal from 2018 June to 2019 July. Total 299 cases were selected and serum calcium were 
sent and analysed for its association with illness, associated maternal hypovitaminosis D and other 
relevant maternal tests. 

Result: Among 686 NICU cases, calcium level was sent for 299 cases. Among these, 254 were term and 
45 were preterm babies and male to female ratio was 4:1. Mean calcium in term babies were 8.6 mg/dl 
and in preterm it was 8.1 mg/dl. Hypocalcaemia was found in 19% of cases with mean calcium level was 
7.1 ± 0.84 mg/dl and severe hypocalcaemia accounted for 12%. There was no significant presence of 
hypocalcaemia in relation to gestation of newborn (p value 0.798). We found higher incidence of late 
onset hypocalcemia than early onset hypocalcemia but was not of statistical significance (p value 0.771). 
Associated disease were perinatal asphyxia, congenital heart diseases and prematurity. Among 27 late 
onset hypocalcaemia, 22% had hypovitaminosis D both in neonates and mother. 

Conclusions: Neonatal hypocalcaemia is a common condition associated with sick newborns. In late 
hypocalcaemia both newborn and mother should be screened for associated lab tests like vitamin D, 
magnesium, PTH as there may be association between the two. 
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INTRODUCTION 
Neonates are the most vulnerable age group 
accounting for majority percentage of infant 
mortality in Nepal.1,2 The leading causes of death in 
neonates are septicaemia, perinatal asphyxia, 
preterm and its complications. They present with 
various presentations like poor feeding, lethargy, 
fever or hypothermia, abnormal body movement, 
yellowish discolouration, respiratory symptoms etc. 
Most of the time neonates present with vague and 
non-specific symptoms. We send various tests 
which will directly help us in the diagnosis and 
treatment and some of these tests will establish the 
baseline data. Among frequently done tests, serum 
calcium is one of the common one. It is routinely 
sent for various conditions like prematurity, 
perinatal asphyxia, seizures and seizure like 
activities. While in some diseases, we monitor 
serum calcium like before and after starting 
phototherapy. Hence, calcium level should be 
monitored in high risk cases and sometimes 
routinely in many diseases where they might mimic 
common symptoms like lethargy vomiting, poor 
muscle tone, abdominal distention, poor feeding or 
irritability.3-5 

Hypocalcaemia is one of the common metabolic 
abnormalities manifested in neonates.3-5 It is 
potentially a life-threatening condition whose 
prevalence varies by gestational age, maternal and 
infant co-morbidities, and perinatal factors. 
Neonatal hypocalcaemia is classified according to 
its time of presentation. Early onset hypocalcemia 
is hypocalcemia which manifests within 72 hours 
of birth and delayed onset manifests after three 
days of birth. Delayed or late onset neonatal 
hypocalcaemia has poorer prognosis and has 
lengthy treatment duration.  

Delayed or late onset hypocalcaemia may be due to 
various complex disorders. Mostly it is found in 
association with low vitamin D level (both baby 
and mother), abnormal maternal calcium, abnormal 
parathyroid hormone (PTH), low magnesium etc. 
So, in late onset neonatal hypocalcemia, extensive 
workup may be required which may result in 
p r o l o n g e d h o s p i t a l s t a y a n d d i f f i c u l t     
m a n a g e m e n t . 6 - 9 H e n c e , t h i s s t u d y w a s 
conceptualised to study the incidence, classification 

and correlation of neonatal hypocalcemia with 
relevant maternal blood values. 

METHODS        
A retrospective study was conducted for a period of 
one year in a tertiary level private children hospital 
of Kathmandu, Nepal from 2018 June to 2019 July. 
During the study period, 686 neonates were 
admitted and among them, serum calcium was sent 
in 299 cases. Their serum calcium levels were 
noted, analysed and correlated with relevant 
manternal tests. All neonates whose calcium level 
was sent were selected as cases. Calcium were sent 
as routine test for some newborns like foetal 
distress, preterm, prior to phototherapy etc. and 
some were sent for being symptomatic with seizure 
and jitteriness. In order to maximise the sample 
size, all the cases whose calcium was sent were 
included, despite the status of prior receiving of 
intravenous calcium outside the hospital. Those 
babies who had incomplete data were excluded 
from the study. Variables such as gestational age, 
birth weight, perinatal history, examination findings 
and relevant lab investigations were recorded in 
predesigned proforma. All the cases had their first 
serum calcium level sent at time of admission and 
any abnormal level for corresponding gestation age 
were repeated 24 to 48 hours later. Calcium level 
for term neonates was considered low if total serum 
calcium is < 8 mg/dl and for preterm < 7 mg/dl.6 
Those with low calcium level were categorised as 
early onset and late onset, depending upon their 
time of presentation. Among those with late onset 
hypocalcaemia, other relevant investigations were 
sent. Total 3 ml blood was drawn and evaluated for 
blood calcium and phosphorus (fully automatic 
method by Selectra machine), magnesium 
(Spectrophotometry) and PTH and vitamin D3 test 
(CLIA) and results were recorded in the proforma. 
Daily vital signs, occurrence of seizures, urine 
frequency and other related issues were also noted. 
SPSS Version 20 was used to analyse the data. Chi 
square test was used to see the significant 
association among variables. P value of < 0.05 was 
considered significant.     

RESULT  
Total 686 cases were admitted in NICU during the 
study period. Among total admitted cases, calcium 
level was sent for 299 cases. Among which 254 
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were term babies and 45 were preterm babies. 
Among the cases, there were more male babies in 
comparison to female babies. Even in babies with 
hypocalcaemia, male to female ratio was 4:1. 
Among these, 127 presented within 72 hours of life 
and 172 presented after 72 hours of life. Among 
299 cases whose calcium was sent, mean calcium 
in term babies was 8.6 mg/dl, and in preterm 
babies, it was 8.1 mg/dl. Hypocalcaemia was found 
in 19% of cases (Figure 1) with mean calcium level 
was 7.1 ± 0.84 mg/dl (term hypocalcaemia mean 
7.1 ± 0.85 mg/dl & preterm 6.7 ± 0.25 mg/dl). 
Among 19% babies with hypocalcemia, various 
range of calcium level was depicted in figure 2. 
12% babies had severe hypocalcaemia.          

Various associated diseases of newborn with 
hypocalcemia have been shown in fig 3. We found 
hypocalcaemia in 26% of foetal distress cases and 
15% in prematurity. We also noted highest number 
of hypocalcaemia in children with congenital heart 
diseases (38%). Status of PTH, vitamin D, 
phosphorus and magnesium in children with late 
onset neonatal hypocalcaemia is shown in figure 4.   

As shown in fig 4, 27 cases of LoNH, six (22%) 
had low vitamin D25 level. Among those six cases 
with low vitamin D25, maternal serum calcium, 

phosphorus, PTH, magnesium and vitamin D25 
were sent. Our study found that among all six 
cases, there was also maternal hypovitaminosis D 
but normal calcium, phosphorus, magnesium and 
PTH.        

DISCUSSION       
We analysed 299 babies whose calcium level was 
sent. Among these, 254 were term babies and 45 
were preterm babies. Similarly, there were 219 
male babies and 80 were female babies. In babies 
with hypocalcaemia, male female ratio was 4:1. 
This higher incidence of male babies may be due to 
the fact that ours being patriarchal society, more 
preference is given to male children and thus more 
male children get medical attention and thus get 
admitted more. This fact has been demonstrated in 
other studies too.11,12      

We had found mean serum calcium level of 8.6 mg/
dl for term babies and 8.1 mg/dl for preterm babies. 
Our result is also in congruence with another study 
by Shrestha D et al.18 In this study, the authors had 
done cord blood screening showing mean calcium 
of 8.6 ± 0.9 mg/dl. Another study done by Do HJ et 
al8 also showed mean calcium level of 8.6 mg/dl. 
We had noted hypocalcaemia in 19% of cases with 
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Figure 1. Serum Calcium among admitted neonates 

Table 1. Low calcium association with preterm and 
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Figure 2. Various level of calcium among admitted 
neonates 

Low 
calcium

Normal 
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Chi 
square 
test

P value

Term 54 200 0.0654 0.798
Preterm 3 42
Total 57 242

Table 2. Low calcium association with time of 
presentation 

Hypocalcaemia Normal 
calcium

Chi 
square 

test

P 
value

Early case 30 97 0.08464 0.771
Late case 27 145
Total 57 242
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mean calcium of 7.1 ± 0.84 mg/dl. This finding is 
consistent with similar study conducted by Khalesi 
N et al.7       

There was no significant difference in incidence of 
hypocalcemia in preterm babies in comparison to 
term babies (p value 0.798) in our study. This 
finding of ours is in contradictition to general 
findings in other studies done in the past.3-5 
However, study done by Elsary AY et al.11 also had 
larger proportion of term babies in comparison to 
preterm babies like ours. Since our hospital is a 
referral hospital, substantial number of babies with 
perinatal asphyxia and preterm babies who 
presented to our set up had already received 
prophylactic IV calcium. This fact may have 
resulted in lesser number of hypocalcaemia in both 
term and preterm babies. So number of actual 
hypocalcaemia in term and preterm might have 
been larger than we had found in this study.  

We had found similar number of early and late 
onset hypocalcemia in our study with no significant 
difference (p value 0.771).  Generally, there is more 
presentation of early onset hypocalcaemia than late 
onset hypocalcemia. However, some studies have 
shown more frequent late onset hypocalcemia than 
early onset.11,12 This may be explained by the fact 
that these studies were from middle east countries 
where clothing culture is different leading to large 
incidence of vitamin D deficiency in mothers 
resulting in increase in late onset hypocalcaemia in 
newborns. In contrary, we have higher incidence of 
perinatal asphyxia and preterm deliveries and thus, 
there is higher possibility of early onset 
hypocalcaemia in our set up. At the same time, ours 
being a referral centre, most of the cases would 
have already received intravenous calcium before 
reaching our set up, it is very difficult to get the 
true incidence of hypocalcemia.  

Among various associated diseases, we found 
hypocalcaemia in 26% of foetal distress cases and 
15% in prematurity cases. This finding of ours is 
consistent with other studies done in the past.16,17 
Surprisingly our study showed high incidence of 
hypocalcaemia with cases of congenital heart 
disease (38%). This finding could be explained by 
the fact that seriously ill babies generally have 
hypocalcemia15 and most babies in our study were 
critically ill. Similarly, most babies with genetic 
abnormalities have higher incidence of associated 
cardiac anomalies13 or associated anomalies of 
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Figure 3. Occurrence of hypocalcaemia in association with various diseases of newborn. 

Figure 4: Associated lab results in neonates with late 
onset hypocalcaemia 
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third and fourth pharyngeal pouch14 and they are 
prone to have associated hypocaclemia as well. 

Out of 27 cases of late onset hypocalcemia, six 
(22%) babies had low vitamin D25 level in both 
neonates and as well as mother. We had small data 
to show the association of maternal vitamin D with 
neonatal hypocalcaemia and low vitamin D in 
neonates. However, our result is consistent with 
various studies done in abroad7,11,12 as well as in 
Nepal.18 These studies had showed close relation of 
neonatal hypocalcaemia with maternal low vitamin 
D level. This may be the result of clothing culture, 
food habit, skin colour as well as similar races. 
However, we need larger, multicentric, prospective 
studies on symptomatic cases to learn more about 

detrimental effect of low maternal vitamin D25 on 
newborns. 

CONCLUSIONS 
Neonatal hypocalcaemia is a common metabolic 
condition which is commonly associated with sick 
newborns. In late hypocalcaemia both newborn and 
mother should be screened for associated lab tests 
like vitamin D, magnesium, PTH. 
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