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INTRODUCTION 

Dengue fever is a major public health problem in more 

than 100 tropical and sub-tropical countries in South-East 

Asia, the Western Pacific and South and Central America 
1. Throughout the world it is estimated that 50 million 

cases of dengue fever occur annually.1 Each year around 

500 000 people with Dengue haemorrhagic fever (DHF) 

require hospitalization and approximately 90% of them 

are children aged less than five years.1 Among them 

about 2.5% die.1 Critical condition caused by any medical 

or surgical illness may trigger an acute phase response 

which in turn is associated with several metabolic 

derangements.2 Several biochemical abnormalities like 

metabolic acidosis, hyponatremia and hypocalcemia can 

occur in severe dengue especially in dengue shock 

patients.3 Among these the detection of hypocalcemia 

demands special consideration.4 Calcium plays a key role 

ABSTRACT 

 

Background: Dengue fever (DF) is a major health problem, 90% of dengue hemorrhagic fever (DHF) occurring in 

children <5 years and mortality of 2.5%. Abnormalities like metabolic acidosis, hyponatremia and hypocalcemia can 

occur in severe dengue especially in dengue shock patients. Alterations in calcium homeostasis, may play a role in the 

pathogenesis of dengue shock. Objectives is to evaluate serum ionic calcium (Ca2+) levels in children aged 1-18yrs 

with dengue fever and correlate it with severity and outcome 

Methods: The study was prospective hospital based case-control study. Case group had 75 children with dengue 

fever with equal number of controls. Cases were classified according to WHO classification. Serum Ca2+ levels were 

estimated within 24 hours of admission.  

Results: Majority of children with dengue were in the age-group of 6-15 years (71.4%). Out of 75 cases,16% were 

dengue without warning signs, 54.7% dengue with warning signs and 29.3% were severe dengue cases. Mean Ca2+ 

level (in mmol/l) was 1.2009 (±0.09) among controls and 1.0911 (±0.10) in dengue cases (p=0.0001). Mean Ca2+ 

level in dengue without warning signs was 1.0950 mmol/l, dengue with warning signs was 1.1088 mmol/l and severe 

dengue was 1.0559 mmol/l. Mean Ca2+ level in severe dengue was significantly lower compared to dengue with 

warning signs (p=0.04). Hypocalcemia was seen in 56% of dengue cases but only 14% among controls. Seven 

children with severe dengue who died had hypocalemia.  

Conclusions: Hypocalcemia is common in dengue fever. Lower levels of ionic calcium correlate with severity of 

dengue illness and may be considered as a prognostic indicator of poor outcome.  

 

Keywords: Calcium, Dengue fever, Hypocalcemia, Mortality, Severity 

Department of Pediatrics, JSS Medical College, JSS Academy of Higher Education and Research, Mysore, Karnataka, 

India  

  

Received: 01 March 2019 

Accepted: 01 April 2019 

 

*Correspondence: 

Dr. V. G. Manjunath, 

E-mail: vghunsur@rediffmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

      DOI: http://dx.doi.org/10.18203/2349-3291.ijcp20192030 

 



Manjunath VG et al. Int J Contemp Pediatr. 2019 May;6(3):1289-1293 

                                                            International Journal of Contemporary Pediatrics | May-June 2019 | Vol 6 | Issue 3    Page 1290 

in platelet aggregation, immune response in dengue 

infection.5 Known cardiovascular manifestations of 

hypocalcemia include hypotension, reduced myocardial 

function, electrocardiogram (ECG) abnormalities, and 

heart failure.6 Therefore, alterations in calcium 

homeostasis, may play a role in the pathogenesis of 

dengue shock also.7 There is a scarcity of literature 

documenting serum calcium levels in dengue infection 7,8. 

These few studies have shown that hypocalcaemia occurs 

in significant number of cases with dengue and some 

studies correlated serum calcium levels with the severity 

of dengue.7-9 However, these few studies are in adult 

dengue patients and have measured total serum calcium 

levels not ionic calcium levels.4,7,10 Numerous studies 

have clearly demonstrated that the measurement of 

ionized (free) calcium is the test of choice in nearly all 

diagnostic and treatment situations.11 Therefore, we have 

undertaken case control study where we have measured 

ionic calcium levels in children with dengue fever and 

correlated their levels with the dengue fever severity 

using new WHO classification.12 

METHODS 

This hospital based prospective case-control study was 

conducted in the Department of Pediatrics, JSS Medical 

College Hospital from October 2014 to March 2016. 

Inclusion criteria 

Children between 1 to 18 years with clinical features of 

Dengue fever were enrolled in this study based on revised 

WHO criteria.12 

Exclusion criteria 

Children who received blood transfusion and calcium 

(oral or intravenous) before admission. 

Permission for conducting the study was taken from the 

JSS Institutional Ethical Committee and a written consent 

was taken from the parents. Dengue infection was 

confirmed by NS1 antigen detection by ELISA or IgM 

ELISA (Mac ELISA). For the total number of dengue 

cases, equal number of age and gender matched children 

with non-dengue febrile illness (NS1 antigen negative) in 

whom where an alternate diagnosis was already reached 

were taken randomly as controls. To assess the 

correlation between the severity of the dengue illness and 

the calcium levels, we used the Spearman correlation 

coefficient. For that, the assumption made were alpha of 

0.05, power of 80% and minimal correlation beyond 

chance expected was 25%. This returned the value of 

123. Another 10 to 15% for any technical issues was 

added and rounded it off to 150. 

A detailed history, clinical examination findings were 

entered in a prewritten proforma. Three ml blood was 

collected, and ionized calcium estimation done by ion 

selective electrode method using an auto analyser within 

24 hours of admission. Children were classified 

according to new WHO guidelines for the severity and 

ionic calcium levels were correlated with severity of 

dengue.  

Statistical analysis 

Data collected was analysed using the EpiData, Epiinfo 

and SPSS 15.0 for windows software. Appropriate 

statistical tests like Descriptive statistics, 

Frequencies/percentages, Chi-square test, ANOVA test 

and T-test for independent samples were applied. 

RESULTS 

Majority (37.33%) of children with dengue fever were in 

the age group of 11-15 years, followed by 33.3% in the 

age group of 6-10 years, 28% in the age group 1-5 years 

and only 1.3% of were in age group 16-18 years. The 

mean age (± SD) of case group is 8.453±4.354 and that of 

control group is 8.653±4.273 (P >0.05). The distribution 

of children in different age groups is similar in cases and 

control groups as they were matched age wise. Equal 

number of male (39) and female children (36) were taken 

in both cases and control groups (P >0.05) (Table 1). The 

mean duration of fever in cases is 4.27 (±1.68) and that of 

controls is 4.59 (±1.03), both ranging between 1 to 12 

days.  

Table 1: Demographic details and ionic calcium levels 

of cases and controls.  

 Variables 
Cases 

n=75 (%) 

Control 

n=75(%) 

‘P’ 

value 

 Age groups                                      

1-5 years 21 (28) 20 (26.66) 

0.839 

6-10 years 25 (33.33) 21 (28) 

11-15 years 28 (37.33) 33 (44) 

16-18years 1 (1.3) 1 (1.3) 

Years 

Mean (SD) 

8.453 

(4.35) 

8.653 

(4.23) 

Gender                                   

Males 39 (52) 39 (52) 
1.0 

Females 36 (48) 36 (48) 

Ionic calcium levels 

Mean ionic 

calcium Mean 

(SD) [mmol/l] 

1.0911 

(0.102) 

1.2009 

(0.099) 
0.0001 

Hypocalcemia 

(Ionic calcium 

<1. 10mmol/l) 

42 (56) 11 (14.7) 0.0001 

Based on the WHO severity criteria of dengue, 12 (16%) 

were classified as “dengue without warning signs” group, 

41 (54.7%) dengue with warning signs” and 22 (29.3%) 

as “severe dengue” group at admission. Out of 12 dengue 

without warning signs cases, 4 progressed to dengue with 

warning signs and none to severe dengue. Out of 41 
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dengue with warning signs 9 children progressed to 

severe dengue. 

Table 2: Mean calcium levels and proportion of 

hypocalcemia among cases and controls.  

Parameter 
Dengue 

(n=75) 

Controls 

(n=75) 

P 

value 

Mean ionic calcium 

Mean (SD) 

[mmol/l] 

1.0911 

(0.102) 

1.2009 

(0.099) 
0.0001 

Hypocalcemia n (%) 

(Ionic calcium  

< 1. 10mmol/l) 

42 (56) 11 (14.7) 0.0001 

Table 3: Mean ionic calcium levels in dengue fever 

according to severity.  

Dengue severity 

groups 
N 

Mean ionic 

calcium 

(mmol/l) 

Std. 

deviation 

Dengue without 

warning signs 
12 1.0950 0.11310 

Dengue with 

warning signs 
41 1.1088 0.09003 

Severe dengue 22 1.0559 0.11134 

Table 4: Comparison of Mean ionic calcium levels in 

sub groups based on severity and outcome.  

Dengue severity 

[WHO 

classification] 

Mean ionic 

calcium[mmol/l]±SD 
P value 

Dengue survived 

cases 
1.1082±0.08830 

0.00083 
Dengue expired 

cases 
0.9243±0.06876 

Dengue +warning 

signs 
1.1088±0.0900 

0.04532 

Severe dengue 1.0559±0.1113 

In severe dengue cases 

Discharged 1.094±0.0687 
0.01472 

Expired 0.9743±0.1448 

 

The mean ionized calcium levels in control group is 

1.2009 (±0.099) mmol/l and that of dengue cases is 

1.0911 (±0.102) mmol/l (p=0.0001) (Table 2). 

Comparison of Mean ionic calcium levels in various 

groups is shown in the Table 3 and 4. Serum ionic 

calcium levels were significantly low in severe dengue 

and expired dengue cases (Table 3). 

Out of 75 dengue cases, hypocalcemia was observed in 

42 (56%) cases and while only in 11 (14%) of cases in 

the control group (p=0.0001) (Table 2). Hypocalcaemia 

was observed in 50% of “Dengue without warning signs” 

group, 52.5% of “dengue with warning signs” group and 

68.2% of “Severe dengue” Group. Out of 75 dengue 

cases seven children expired. No deaths were reported in 

controls, dengue without warning signs and dengue with 

warning signs groups. The median ionized calcium of all 

the discharged subjects in control group is 1.18 mmol/l, 

dengue without warning signs” group is 1.11 mmol/l, 

“dengue with warning signs” group is 1.10 mmol/l, 

discharged cases (n=15) in “severe dengue” group is 1.08 

mmol/l (Figure 1). All children with severe dengue who 

died had hypocalemia on admission and in six of them 

ionized calcium levels were below 1mmol/L (Table 5). 

Table 5: Ionic calcium levels and hypocalcemia in 

fatal dengue cases.  

 Case No. Age (years) 
Ionic calcium levels 

(mmol/l) 

Case 1 7 1.06 

Case 2 12 0.90 

Case 3 13 0.87 

Case 4 1 0.91 

Case 5 8 0.93 

Case 6 14 0.85 

Case 7 12 0.95 

Box plot graph also suggests that ionized calcium levels in 

those expired was significantly lower 

Figure 1: Box plot of ionized calcium levels in 

different dengue severity groups with respect to the 

final outcome.  

DISCUSSION 

Dengue infection is potentially a fatal illness. Fluid 

management, support of the involved organs and 

correction of metabolic derangement is the mainstay of 

treatment.5 Calcium plays a role in the platelet 

aggregation and in the functioning of myocardial tissue.5 

Calcium homeostasis derangements are probably 

associated with cardiac arrhythmias and myocardial 

dysfunction.2,5 Calcium homeostasis derangements are 

observed in dengue as documented by in vitro studies.5 
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Intravenous calcium has been a routine practice in the 

resuscitation protocols for the management of dengue 

shock.12 Therefore, probably alterations in calcium 

homeostasis may play a role in the pathogenesis of 

dengue shock also.7 Jirapinyo et al, from Thailand 

reported protracted hypocalcemia in a complicated 

dengue haemorrhagic fever.13 Hypocalcemic tetany in 

association with dengue infection has been reported in 2 

children.14 

Over all authors observed hypocalcaemia in 56% of 

dengue children vs. 14% of control group (p=0.000) and 

the prevalence of hypocalcaemia increased as the severity 

of dengue increased. Similar to present study observation 

Constantine et al also reported that 86.9% of DHF had 

hypocalcemia vs 29.7% in DF (p <0.05).7 However we 

utilised new dengue classification to assess the severity of 

dengue. Bunnag et al, also reported hypocalcaemia in 

68.3% among 41 Dengue Shock Syndrome (DSS) 

children.3 Similar observation was made in children with 

dengue from Philippines also.15 Nguyen et al, reported 

hypocalcemia in 14.2% of infants with DHF from 

Vietnam.16. Uddin et al, noted significantly lower mean 

total calcium levels in DHF patients than with 

uncomplicated dengue fever patients.4 The serum total 

calcium levels of dengue patients decreased significantly 

(P = 0.000) as compared to that of healthy control group 

in a study from Pakistan which involved only 15 cases 

and controls.10. 

In a Sri Lankan study out of 61 cases with severe dengue 

infection, ionised hypocalcaemia was noted in 85% of 

cases where as it is 68.2% in severe dengue group in our 

study.8 They observed mean ionized calcium level of 0.96 

mmol/L in their cases with severe dengue, whereas it was 

1.05 mmol/L in our severe dengue study group.8 

However, there were no control group in their study. 

Authors also observed that the mean ionic calcium values 

were lower in children with severe dengue when 

compared to dengue with or without warning signs. In the 

current study serum ionic calcium levels significantly 

correlated with dengue severity. Similarly, Constantine et 

al, also showed that mean ionized calcium levels were 

lower in DHF (1.02 mmol/l than in those with DF [1.09]) 

p<0.05.7 

Authors observed that the mean ionised calcium levels 

were lower in seven children with dengue who died when 

compared with children with severe dengue (0.88 mmol/l 

vs 1.09 mmol/l) and all seven of them had 

hypocalcaemia. The case fatality rate in our study was 

9.3%. Out of seven who died three were referred to us 

with fluid resistant shock and one had massive 

gastrointestinal bleeding along with severe hepatitis. In 

six of them ionized calcium levels were below 1 mmol/l. 

In 4 infants with fatal DSS, 3 of them had hypocalcemia 

in a study by Nguyen et al.16  

Baton et al, in a study among dengue children revealed 

that there is a significant decrease in serum calcium in 

dengue shock syndrome compared to dengue fever and 

they concluded that this finding may imply calcium 

replacement as part of the management of dengue shock 

syndrome.15 Study from Thailand also concluded that 

while managing DSS with proper intravenous fluids; 

correction of the common laboratory abnormalities like 

acidosis, hyponatremia and hypocalcemia is important.3 

WHO protocol also includes calcium replacement along 

with correction of abnormalities of glucose and acidosis 

in fluid resistant shock.12 Sánchez-Valdéz et al, reported 

overall improvement of clinical condition of 5 DF 

patients who received oral calcium carbonate and 

Vitamin D3.17 Cabrera-Cortina et al, reported a 

significant increase (p <0.05) in the platelet counts and 

clinical improvement of 10 DF patients following oral 

calcium carbonate when compared with control group 18. 

However, therapeutic implications of calcium 

supplements in dengue in these studies are not 

statistically empowered. 

Limitation of the study include; no serial estimation of 

ionised calcium levels was done during the course of 

hospital stay. 

CONCLUSION  

The presence of hypocalcemia correlates with the severity 

of dengue illness and may be considered as one of the 

predictors of poor outcome. However, further well-

designed studies are needed which are aimed at 

understanding whether the presence of hypocalcemia can 

be utilized as a prognostic indicator in dengue infection. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the JSS 

Institutional Ethical Committee  

REFERENCES 

1. Comprehensive Guidelines for Prevention and 

Control of Dengue and Dengue Haemorrhagic Fever 

Revised and expanded edition. World Health 

Organization, Regional Office for South-East Asia. 

2011. Available at: 

http://apps.searo.who.int/pds_docs/B4751.pdf. 

2. Dimopoulou I. Endocrine and metabolic 

disturbances in critically ill patients: to intervene or 

not? Eur J Intern Med. 2005;16:67-68.  

3. Bunnag T, Kalayanarooj S. Dengue shock syndrome 

at the emergency room of Queen Sirikit National 

Institute of Child Health, Bangkok, Thailand. J Med 

Assoc Thail. 2011;94:S57-63. 

4. Uddin KN, Musa AK, Haque WM, Sarker RS, 

Ahmed AS. A follow up on biochemical parameters 

in dengue patients attending BIRDEM hospital. 

Ibrahim Med Coll J. 2008;2(1):25-7. 

5. Shivanthan MC, Rajapakse S. Dengue and calcium. 

Int J Crit Illness Injury Sci. 2014;4(4):314. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez-Vald%C3%A9z%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22128411
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cabrera-Cortina%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=19544672


Manjunath VG et al. Int J Contemp Pediatr. 2019 May;6(3):1289-1293 

                                                            International Journal of Contemporary Pediatrics | May-June 2019 | Vol 6 | Issue 3    Page 1293 

6. Goldstein DA. Serum Calcium. In: Walker HK, Hall 

WD, Hurst JW, editors. Clinical Methods: The 

History, Physical, and Laboratory Examinations. 3rd 

edition. Boston: Butterworths; 1990. Chapter 143. 

Available at: 

https://www.ncbi.nlm.nih.gov/books/NBK250/. 

7. Constantine GR, Rajapakse S, Ranasinghe P, 

Parththipan B, Wijewickrama A, Jayawardana P 

Hypocalcemia is associated with disease severity in 

patients with dengue. J Infect Dev Ctries. 

2014;8:1205-9. 

8. Adikari M, Perera C, Fernando M, Loeb M, 

Premawansa S. Prevalence of Hypocalcemia and Its 

Potential Value as a Biochemical Marker in Patients 

with Severe Dengue Infection. J Trop Dis. 

2015;4(188):2. 

9. Dahanayaka NJ, Agampodi SB, Arachchi UK, 

Vithange SP, Rajapakse R, Ranathunga K, 

Siribaddana S. Dengue fever and ionized calcium 

levels: significance of detecting hypocalcaemia to 

predict severity of dengue. Ceylon Med J. 

2017;62(1).  

10. Syed S, Mahmood Z, Riaz M, Latif S, Majeed N, 

Rashid A. Elemental profile of blood serum of 

dengue fever patients from Faisalabad, Pakistan. Int 

J Biol Sci. 2014;6:34-7. 

11. Calvi LM, Bushinsky DA. When Is It Appropriate 

to Order Ionized Calcium? J Am Soc Nephrol. 

2008;19:1257-60. 

12. Dengue. Guidelines for classification, diagnosis, 

treatment, prevention and control, Geneva, World 

Health Organization, 2009. Available at: 

https://www.who.int/tdr/publications/documents/den

gue-diagnosis.pdf. 

13. Jirapinyo PI, Treetrakarn AR, Vajaradul CH, 

Suvatte VI. Dengue hemorrhagic fever: a case report 

with acute hepatic failure, protracted hypocalcemia, 

hyperamylasemia and an enlargement of pancreas. J 

Med Assoc Thail. 1988;71(9):528-32. 

14. Kapoor S, Singh A. Hypocalcemic tetany: An 

infrequently recognized association with acute 

dengue infection. Indian J Pediatr. 

2012;79(12):1673-. 

15. Baton S M, Oncog A. Abstract 678: A pilot study 

on the level of serum calcium in pediatric patients 

with dengue fever and dengue shock syndrome. 

Pediatric Critical Care Medicine. Abstracts of the 

7th World Congress on Pediatric Critical Care. 

2014;15:S153. 

16. Hung NT, Lei HY, Lan NT, Lin YS, Huang KJ, 

Lien LB, et al. Dengue hemorrhagic fever in infants: 

a study of clinical and cytokine profiles. J Infect 

Dis. 2004;189(2):221-32.  

17. Sánchez-Valdéz E, Delgado-Aradillas M, Torres-

Martínez JA, Torres-Benítez JM. Clinical response 

in patients with dengue fever to oral calcium plus 

vitamin D administration: study of 5 cases. InProc 

West Pharmacol Soc. 2009;52:14-7. 

18. Cabrera-Cortina JI, Sánchez-Valdéz E, Cedas-

DeLezama D, Ramírez-González MD. Oral calcium 

administration attenuates thrombocytopenia in 

patients with dengue fever. Report of a pilot study. 

InProc West Pharmacol Soc. 2008;51:38-41. 

19. Singh US, Choudhary SK. Knowledge, attitude, 

behaviour and practice study on dog bites and its 

management in the context of prevention of rabies 

in a rural community of Gujarat. Indian J 

Community Med. 2005;30(3):81-3. 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Manjunath VG, Balla S, Kumar 

JK. Serum ionic calcium levels and hypocalcemia in 

dengue fever in children and its correlation with its 

severity: case control study. Int J Contemp Pediatr 

2019;6:1289-93. 


