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Abstract 
Background:  To determine the electrolyte 

disturbances in patients of dengue fever and dengue 
hemorrhagic fever. 

Methods:  In this  cross sectional study 110 

patients, with dengue fever , were included. Serum 
electrolytes levels were measured at fifth and sixth 
day of fever irrespective of stage of dengue infection 
(DF/DHF). Dengue was confirmed by NS1 or 
IgM/IgG positivity. DHF was labeled as per WHO 
criteria of Dengue Hemorrhagic fever. Dengue fever 
was confirmed in 110 patients by NS1 antigen and 
IgM/IgG positivity by ELISA. Serum sodium, 
potassium and chloride concentrations were 
measured by standard protocols. 

Results: Average age of patients was 34.02 years 

with majority of males (63.6%). Seventy (63.6%) 
patients were diagnosed as case of dengue fever (DF) 
and 40 (34.4%) patients were diagnosed as case of 
dengue hemorrhagic fever (DHF). Out of total, 82 
(74.5%) patients had NS1 positive, 54 (49.1%) 
patients had IgG positive and 33 (30%) patients had 
IgM positive. Although serum electrolytes were 
higher among patients with DHF as compared to DF 
but the association was insignificant.  

Conclusion: Hyponatremia  was the  most 

common disturbance in patients with Dengue fever 
as well as in patients of dengue hemorrhagic fever. 
No significant association was found in electrolyte 
disturbances between patients of dengue fever and 
dengue hemorrhagic fever. 
Key Words: Electrolyte disturbances, Dengue fever, 
Dengue haemorrhagic fever  

 

Introduction 
Dengue is a mosquito borne disease of significant 
morbidity and mortality. It is transmitted by Aedes 
aegypti and Aedes albopictus, it has 4 genotypes. DEN 
1, 2, 3, and 4 . Globally about 2.5 billion people live in 
dengue endemic areas, and according to WHO report 
in 2009, more than 50 million people are infected with 
dengue fever annually. 1,2, Dengue has emerged as 
major health problem in Pakistan. Initial dengue cases 
were reported in 1985 but in past 6 years there has 

been dramatic increase in the magnitude of the 
disease.3 
Dengue Ffever (DF) is characterized by high grade 
fever, with headache, myalgias ,arthralgia, vomiting, 
retroorbital pain, along with pain abdomen and 
sometimes rash.4,20Dengue Hemorrhagic Fever (DHF) 
and Dengue Shock Syndrome (DSS) are severe forms 
of dengue infection, characterized by evidence of 
plasma leakage. 4-6 

Dengue viral infection has been shown to be 
associated with electrolyte abnormalities and renal 
dysfunction due to several proposed mechanisms , one 
among which is direct action of immune complexes on 
glomeruli leading to AKI and deranged electrolytes. 7-,9 
Electrolyte abnormalities can predispose to seizures.. 10-

14 
Among electrolyte disturbances , few studies have 
suggested that decrease in serum sodium levels is 
most common electrolyte abnormality in DF and 
DHF.8,9,10 A study conducted on DF patients has 
reported that hyponatremia was found to be in 58% 
cases with DF  and DHF. 10 

Low potassium levels has also been reported in few 
studies on DF. 
The rationale of present study was to determine the 
type and prevalence of electrolyte disturbances in 
cases of DF and DHF, and to compare whether there is 
significant difference in electrolyte abnormalities in 
patients with DHF as compared to patients with DF . 

 
Patients and Methods 

This cross-sectional descriptive study was carried in 
Dengue ward Benazir Bhutto Hospital from 1st 

September  to  31stOctober 2016. All patients admitted 
in dengue ward with age between 14 to 90 years , with 
confirmed dengue infection (either NS1, IgM or IgG 
positive) were included in this study. Patients who 
were dengue serology negative or case of any other 
febrile illness were excluded.Patients fulfilling the 
inclusion criteria were included in the study through 
convenience sampling after informed consent.Total 
110 patients were included in study. Serum 
electrolytes levels were measured at fifth and sixth day 
of fever irrespective of stage of dengue infection 
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(DF/DHF). Dengue was confirmed by NS1 or 
IgM/IgG positivity. DHF was labeled as per WHO 
criteria of DHF. Serum sodium, potassium and 
chloride were estimated by Electrolyte Kit method by 
using semi-auto analyser. Hyponatremia was defined 
as a serum sodium <135 mEq. Hyponatremia  was 
graded as Mild (serum sodium range of 130-
135mEq/L), Moderate (120-129mEq/L) and severe ( 
less than 120mEq/L).12,13,14 Hypokalemia is defined as 
a serum concentration of potassium <3.5 mEq/L. It can 
be classified as follows[15]; mild - 3.1-3.5 mEq/L, 
moderate - 2.5-3.0 mEq/L and severe - <2.5 mEq/L. 
Normal range of chloride was 96-105 mEq/L. 
Descriptive statistics were used to describe the results. 
Chi-square test was used to compare the frequency of 
electrolyte disturbances between patients with DF  and 
DHF.  A p-value <0.05 was considered statistically 
significant. 

Results 
Average age of patients was 34.02 years (SE = 1.525) 
with majority of males (63.6%).Seventy (63.6%) 
patients were diagnosed as case of DF and 40 (34.4%) 
patients were diagnosed as case of DHF (Figure-1). 
Among DHF patients, six patients developed DSS. Out 
of total, 82 (74.5%) patients had NS1 positive, 54 
(49.1%) patients had IgG positive and 33 (30%) 
patients had IgM positive.  

 

Table-1: Association of hyponatremia, 
hypokalemia & chloride with Dengue Fever 

Serum 
Electrolytes 

Dengue 
Fever 

Dengue 
Haemorrhagic 
Fever 

p-
value 

Hyponatremia 

Yes 28 (40%) 18 (45%) 
0.609 * 

No 42 (60%) 22 (55%) 

Hypokalemia 

Yes 
17 
(24.3%) 

8 (20%) 

0.606 * 

No 
53 
(75.7%) 

32 (80%) 

Chloride Level (mEg/L) 

Abnormal 
33 
(47.1%) 

12 (30%) 

0.079 * 

Normal 
37 
(52.9%) 

28 (70%) 

*NS = Insignificant 

Average serum sodium level was 134.64 mEg/l (SE = 
0.421), average potassium level was 3.76 mEg/l  (SE = 
0.042) and average chloride level was 99.65 mEg/l (SE 

= 0.551).Although serum electrolytes were higher 
among patients with DHF as compared to DF but the 
association was insignificant (Table 1). Similarly 
insignificant association of grades of hyponatremia 
and grades of hypokalemia with dengue fever was 
observed (Table-2).  
 

Table-2: Association of grades of hyponatremia 
and hypokalemia  with Dengue Fever 

Serum 
Electrolytes 

Dengue 
Fever 

Dengue 
Hemorrhagic 
Fever 

p-
value 

Grades of Hyponatremia 

Moderate 
11 
(15.7%) 

8 (20%) 

0.825 
* Mild 

17 
(24.3%) 

10 (25%) 

Normal 42 (60%) 22 (55%) 

Grades of Hypokalemia 

Severe 0 (0%) 1 (2.5%) 

0.082* 

Moderate 1 (1.4%) 3 (7.5%) 

Mild 
16 
(22.9%) 

4 (10%) 

Normal 
53 
(75.7%) 

32 (80%) 

*NS = Insignificant 

 

Discussion 
Mild Hyponatremia ( Na levels less than 135 mEq/L) 
was found to be present in significant number of 
patients with DF  and DHF. The mean value of Na in 
the population studied was calculated to be 134  
mEq/L . In previous studies mean value of sodium 
was 129.38meq/l 11 Whereas in study done in 2005 by 
Mekmullicaet al., mean Na levels were found to be 
132.9 It was 133 mEq/L in study done by Lumpaopong 
et al., in Thailand in 2010.8 
The prevalence of Hyponatremia was 54.5 % in all 
patients of DF and DHF included in study, among 
which mild ( Na levels 131-135 mEq/L) was present in 
33.6% of patients, making mild hyponatremia a 
significant electrolyte abnormality. In previous studies 
on this topic , prevalence of hyponatremia was 58%11 
and 61 %.8 The prevalence of hyponatremia was 56 % 
in patients with DF and 55 % in patients with DHF, no 
significant difference is present in terms of 
hyponatremia in DF and DHF. Although it was more 
common in ages between 14-24 years of ages. All six 
patients of DSS  in our study were observed to have 
moderate to severe hyponatremia ( serum Na levels < 
130 mEq/L).The reason of hyponatremia in dengue 
can be attributed to impaired renal excretion and 
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function, increased salt and water depletion and 
excessive water and fluid intake. 23,24 Transient 
inappropriate antidiuretic hormone or the influx of 
sodium into the cells as a result of dysfunction of 
sodium potassium pump.11,17 This study did not 
evaluate whether hyponatremia corrects on its own or 
needs treatment. 
Hypokalemia is expected in patients of DF secondary 
to decreased oral intake, and K loss due to renin 
angiotensin aldosterone system activation.18,25,26 
Lumpaopong A, Kaewplang P, et al. reported 
hypokalemia in study conducted in dengue patients8. 
In our current study mean potassium levels were 
found to be 3.76 mEq/L. Mild hypokalemia was 
observed in 28.1% of population under study. Mean 
chloride levels were found to be 100.4 mEq/dL in 
present study. 

Conclusion 
Mild hyponatremia  and abnormal chloride levels are 
most common electrolyte disturbance observed in 
Dengue Fever and Dengue Hemorrhagic fever. 

 
References 

1. Gubler DJ. Dengue and dengue hemorrhagic 
fever. ClinMicrobiol Rev. 1998;11(3):480–96. 

2. World Health Organization. Dengue: Guidelines for 
Diagnosis, Treatment, Prevention and Control, New edition. 
Geneva:World Health Organization, 2009. 

3. S.T.Hakim, S.M.Tayyab, S.U.Qasmi and S.G.Nadeem.An 
experience with dengue in Pakistan. Ibnosina Journal of 
Medicine and Biomedical Sciences, 2011;3 (1): 3-8. 

4. George R, Liam CK, Chua CT. Unusual clinical 
manifestations of dengue virus infection, Southeast Asian J 
Trop Med PublicHealth,1988;19:585-90. 

5. Tang TH, Alonso S, Ng LF, Thein TL.Electrolytes 
disturbancesin dengue fever. Sci Rep. 2017 ;7:46191-94. 

6. Halstead SB. Dengue. Lancet 2007; 370 : 1644-52.  
7. Boonpucknavig V, Bhamarapravati N, Boonpucknavig S, et 

al., Glomerular changes in dengue hemorrhagic fever, Arch 
Pathol LabMed,1976;100:206-11. 

8. Lima EQ, Nogueira ML. Viral hemorrhagic fever-induced 
acute kidney injury. Semin Nephrol 2008; 28: 409–415. 

9. Lumpaopong A, Kaewplang P.Electrolyte disturbances and 
abnormal urine analysis in children with dengue infection, 

Southeast Asian J Trop Med Public Health,2010;41(1):72-
76. 

10. Uddin KN, Musa AKM, Haque WMM, Sarker RSC, Ahmed 
AKMS. A follow up on biochemical parameters in dengue 
patients attending BIRDEM hospital. Ibrahim Med Coll J. 
2008;2:25–27. 

11. Gupta N, Srivastava, Jain A, Chaturvedi UC. Dengue in India. 
Indian J Med Res 2012;136;373-90 

12. VaravithyaW,ManuP. Studies on denguehemorrhagic fever 
II: Electrolyte study. Journalof Medical  Association Thai 
1973;56:15 -23. 

13. RoseJ, Palanisamy A, Vijayarani H.Electrolyte disturbance in 
Dengue infected patientsin Salem,Tamilnadu.IJAPBC  
2014;3(4): 2277 – 88. 

14. Adrogué HJ, Madias NE. The challenge of hyponatremia. J 
Am SocNephrol. 2012;23(7):1140-48. 

15.  Murthy J. Neurological complications of dengue infection. 
Neurol India 2010;58;581-84 

16. SN B, US, BR SP, RA, TD. Electrolyte disturbance in dengue 
infected patients: A hospital based study. Int J Res Health Sci 
[Internet]. 2015;3(1):130-33 

17. Mekmullica J, Suwanphatra A .Serum and urine sodium 
levels in dengue patients;.Southeast Asian J Trop Med 
PublicHealth.2005.,36(1):197-99 

18. Reynolds RM, Seckl JR. Hyponatremia for the clinical 
endocrinologist. ClinEndocrinol (Oxf). 2005;63(4):366-74. 

19. Sterns RH, Cappuccio JD, Silver SM, Cohen EP. Neurologic 
sequelae after treatment of severe hyponatremia: a 
multicenter perspective. J Am SocNephrol. 1994;4(8):1522-
30. 

20. Oram RA, McDonald TJ, Vaidya B; Investigating 
hypokalaemia. BMJ. 2013;347:5137-400. 

21. Wiwanitkit V. Immune complex: does it have a role in 
pathogenesis of renal failure in dengue infection. Ren Fail 
2005; 27: 803-06 

22. Tomar LR, Raizada A, Yadav A, Agarwal S. Dengue fever 
presenting as hypokalemic muscle weakness. Trop J MedRes 
2016;19:76 -78. 

23. Baton, S.M , Oncog A . A pilot study on the level of serum 
calcium in pediatric patients with dengue fever and dengue 
shock syndrome. Pediatric critical care medicine: 2014 
;15:153-58 

24. Khalil MAM, Sarwar S, Chaudry MA. Acute kidney injury in 
dengue virus infection. Clin Kidney J 2012; 5: 390-94. 

25. Nair VR, Unnikrishnan D, Satish B, Sahadulla MI. Acute 
renal failure in dengue fever in the absence of bleeding 
manifestations or shock. Infect Dis Clin Pract 2005; 13: 142-
44. 

26. Reddy AA, Reddy TP, Pranam GM, Pranam U, Manjunathe 
GA. Serum sodium as a prognostic marker in dengue fever 
cases admitted to PICU in Navodaya hospital, Raichur, India. 
Int J Contemp Pediatr 2017;4:222-25 

 
 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24065427

