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Dengue fever, a mosquito-borne infection, is typically caused by the Dengue virus, leading to various illnesses, 
including dengue fever and severe dengue fever. This study aims to investigate the outcome of dengue fever 
severity as renal dysfunction in patients. For this case-control study, blood samples of the patients (N=66), 
including 31 D-W (Dengue without warning signs), 20 D+W (Dengue with warning signs), and 15 SDF 
(Severe dengue fever), as well as controls (N=45) of same age groups, were obtained. The renal parameters 
were determined and statistically analyzed using a one-way ANOVA and chi-square/Fisher exact test. The 
intergroup comparison showed that phosphorous, calcium, and sodium presented a marked decrease (P < 
0.001) in dengue patient groups compared to controls. However, a significant increase (P < 0.05) in chloride 
was indicated in dengue patient groups. 

Moreover, a prominent potassium reduction (P = 0.036) was observed in the dengue subjects group compared 
to controls. Among the renal parameters, creatinine presented a significant elevation (P < 0.002) while uric 
acid was significantly (P = 0.004) dropped in dengue patients groups as compared to controls. This study's 
results suggest that dengue infection's severity may be associated with aberrant electrolyte imbalance and renal 
impairment. This study indicates that dengue affects normal kidney functions and harms the patients' health. 
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Dengue fever is a mosquito-borne disease caused by the dengue virus, with a range of clinical manifestations 
from a simple fever to more severe conditions such as dengue shock syndrome (DSS) and dengue hemorrhagic 
fever (DHF).1, 2  
Over the last two decades, the number of dengue cases reported to the World Health Organization has seen an 
exponential rise, with the figure growin from 505,430 in 2000 to 2.4 million in 2010 and a staggering 5.2 
million in 2019, representing an increase of more than eightfold while there was a dramatic increase in the 
number of confirmed casualties, particularly among younger age groups, rising from 960 to 4032 was also 
recorded. A significant dengue outbreak in Pakistan occurred between September and December 2019, 
resulting in 53,498 cases and 95 fatalities.3  
The severity of dengue fever can vary from a mild fever to a more severe infection, such as hemorrhagic fever, 
which is often accompanied by shock, and typically, patients experience the sudden onset of fever, body aches, 
and headaches. A severe cold, pain in the eye sockets, joint pain, anorexia, vomiting, and nausea sometimes 
precede this.4 Patients also lack taste sensation, a mild sore throat, and, in some cases, constipation. In some 
cases, a cardiovascular condition such as bradycardia may be observed in patients two days after they have 
contracted this infection, as well as varying levels of bleeding.5 
An individual's dengue infection can be confirmed when their platelet count in the blood drops to 
100000/mm3, a crucial symptom of dengue fever. The decrease in blood platelet counts is evidenced by an 
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increase in the permeability of the capillary, which is usually accompanied by an increase in the hematocrit 
value. This is accompanied by a reduction in the amount of protein present in the blood serum, which is 
observed to take place two or more days before the onset of hypovolemia.6 The body requires a range of 
electrolytes, such as phosphorus, chlorides, calcium, sodium, and potassium, to function optimally and 
maintain normal operations.7 
The kidney is a vital organ in our body responsible for regulating the electrolyte level in the body, sustaining 
the volume of the extracellular fluid, maintaining the acid-base balance of the organism, and eliminating the 
metabolic byproducts of proteins. Any type of damage to the kidney results in the disturbance of all the blood 
components depending on its normal functioning.8 
This study seeks to ascertain the consequences of dengue infection on the human body, including its potential 
associated risks. The primary objective is to evaluate the variations in the association of severity and renal 
dysfunction, as assessed by serum electrolytes and renal profile.   
 

 
 

For this case-control study, 111 subjects were recruited, fulfilling inclusion criteria; among them, 66 were 
dengue patients divided into different categories (31=D-W, 20=D+W, and 15=SDF) according to WHO 
criteria 9 from the Mayo Hospital, Lahore. In contrast, 45 healthy individuals of the same age groups were 
recruited as controls from the University of the Punjab, Lahore. The Institute of Zoology, University of the 
Punjab, Lahore's institutional review committee approved this study. 
Before recruitment, all subjects were informed about this study, and written informed permission was taken. 
The subjects having comorbidities like diabetes, cancer, CVDs, etc., as well as smokers, were excluded. A 
detailed performance was designed to collect information on the subject, including the patient's clinical 
symptoms and socio-demographic data of all subjects.  
A registered laboratory technician has assisted in collecting blood samples from the participants, utilizing 
sterilized syringes of Becton Dickinson to draw 5 ml of blood from each subject. Subsequently, the collected 
blood was poured into the labeled red serum tube containing the clot activator and transported to the 
Physiology laboratory, where the vials were left at room temperature for half an hour until clot formation. 
Afterward, the tubes were spun in a centrifuge at 4000rpm for 15 minutes. After centrifugation, serum was 
separated, poured into labeled Eppendorf, and stored at -80°C in the freezer until further analysis.   
In the biochemical analysis, the phosphorous, chloride, and calcium concentrations were measured by 
( Monlab kits). Meanwhile, Arena bioscience kits measured levels of sodium and potassium. The creatinine, 
urea, and uric acid levels were measured by (AMP diagnostic kits). Biochemical analysis was done using the 
automated (Robert Riele KG)  photometer 5010 V5+ in the Physiology Laboratory, Institute of Zoology, 
University of Punjab Lahore.  
Through One-Way ANOVA, they statistically analyzed the obtained results of serum electrolytes and renal 
profile to find the variations between the groups while the Chi-Square/Fisher Exact test for association of 
clinical symptoms with the severity of the fever at the significance level of P <0.05. This data analysis was 
done by using IBM-SPSS and  GraphPad Prism software. The results were presented as mean ± SEM in 
tabular and graphical form.   
 
 
 
 
Out of the total N=111 subjects, 45 were controls including 20(44%) males and 25(56%) females as well as 
66 were dengue patients including 41(62%) males and 25(38%) females. All study subjects were aged 10-
50 and categorized into groups (Table 1). 
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Parameters Category Control (N=45) Cases (N=66)  

N % N % 
Age 10-20 0 0.00 16 24.24 

20-30 43 95.56 21 31.82 
30-40 1 2.22 17 25.76 
40+ 1 2.22 12 18.18 

BMI Underweight 0 0.00 0 0.00 
Normal weight 17 37.78 28 42.42 

Overweight 16 35.56 20 30.30 
Obese 12 26.67 18 27.27 

Education Primary 0 0.00 11 16.67 
Intermediate 2 4.44 34 51.53 

Higher 43 97.7 15 22.70 
Illiterate 0 0.00 6 9.10 

Residence Rural 11 24.44 18 27.27 
Urban 34 75.56 48 72.73 

Marital Status Unmarried 35 77.78 19 28.79 
Married 10 22.22 47 71.21 

Hospitalization 0-2 N/A N/A 38 57.58 
3-4 N/A N/A 18 27.27 
5-7 N/A N/A 10 15.15 

Gender Male 20 44.44 41 62.12 
Female 25 55.56 25 37.88 

Table 1: Socio-demographic features of dengue patients and controls 
 
Among the clinical symptoms, nausea, rashes, aches, and tourniquet tests were most prevalent in patients 
(Table 2, Fig 1). However, tenderness, vomiting, mild bleeding, lethargy, HCT increase, and medical 
intervention were rare and common in D+W and SDF patients (Table 2, Fig 2). In D-W patients, shock, 
respiratory distress, severe bleeding, and impaired consciousness were absent and linked with D+W and SDF 
(Table 2, Fig 3). 
 

 
 
 
 
 

 
 
 
 

 

Symptoms D-W  
N (%) 

D+W  
N (%) 

SDF 
N (%)  

Total  
N (%) 

P-value 

Nausea 18 (58) 14 (70) 12 (80) 44 (67) 0.312a 

Rashes 17 (55) 15 (75) 15 (100) 47 (71) 0.006a 

Ashes 18 (58) 16 (80) 14 (93) 48 (73) 0.029a 

Tourniquet test 21 (68) 15 (75) 14 (93) 50 (76) 0.164a 

Tenderness 2 (6) 16 (80) 12 (80) 30 (45) 0.000b 

Vomiting  6 (19) 14 (70) 12 (80) 32 (48) 0.000b 

Mild bleeding  2 (6) 15 (75) 14 (93) 31 (47) 0.000b 

Lethargy  4 (13) 13 (65) 13 (87) 30 (45) 0.000b 

HCT increase 1 (3) 16 (80) 12 (80) 29 (44) 0.000b 

Medical intervention 0 (0) 14 (70) 12 (80) 26 (39) 0.000b 

Shock 0 (0) 1 (5) 10 (67) 11 (17) 0.000b 

Respiratory distress 0 (0) 3 (15) 8 (53) 11 (17) 0.000b 

Severe bleeding 0 (0) 1 (5) 12 (80) 13 (20) 0.000b 

Impaired consciousness 0 (0) 0 (0) 13 (87) 13 (20) 0.000b 

aChi-square test;b Fisher's exact test 
Table 2:  Frequency (%) of clinical 
symptoms among dengue patients 
with No Warning Signs (D-W), 
With Warning Signs (D+W), and 
Severe Dengue Fever (SDF). 
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Figure 1: Represents the symptoms associated with dengue with no warning sign (D-W), dengue with warning signs (D+W), 
and Severe dengue fever (SDF). 
 
 

 
Figure 2: Represents the symptoms associated with dengue with no warning sign (D-W), dengue with warning signs (D+W), 
and Severe dengue fever (SDF). 
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Figure 3: Represents the symptoms associated with dengue with no warning sign (D-W), dengue with warning signs (D+W), 
and Severe dengue fever (SDF). 
 
Intergroup comparison of Mean ± SEM values of serum electrolytes level and renal profile between D-W, 
D+W, SDF, and controls were made through One-Way ANOVA. Among the electrolytes, phosphorus levels 
in the patients with D-W, D+W, and SDF decreased significantly (P≤0.001) as compared to controls (Table 
3, Fig; 4A). Chloride levels in the patients with D-W, D+W, and SDF were increased significantly (P≤0.01) 
as compared to controls (Table 3, Fig; 4B). Calcium levels in the patients with D-W, D+W,  and SDF 
decreased significantly  (P≤0.001) as compared to controls (Table 3, Fig; 4C). Sodium levels in the patients 
with D-W, D+W, and SDF were decreased significantly (P≤0.001) as compared to controls (Table 3, Fig; 4D). 
Potassium levels in the patients with D-W, D+W, and SDF (3.46±0.36) decreased significantly (P≤0.05) as 
compared to controls (Table 3, Fig; 4E). 
However, among the renal profile, creatinine levels in the patients with D-W, D+W, and SDF increased 
significantly (P≤0.01) in patients as compared to controls (Table 3, Fig; 4F). Urea levels in the patients with 
D-W, D+W, and SDF increased non-significantly in patients as compared to controls (Table 3, Fig; 4G). Uric 
acid levels in the patients with D-W, D+W, and SDF  decreased significantly (P≤0.01) in patients as compared 
to controls (Table 3, Fig; 4H). 
 

Parameter Mean ± SEM ANOVA 
P-Value Control (n=45) D-W (n=31) D+W (n=20) SDF (n=15) 

Phosphorus (mg/dL) 4.68±0.08 4.39±0.12 4.06±0.17 3.74±0.15 0.000 
Chloride (mmol/L) 107.28±1.49 112.60±2.62 115.04±3.85 124.18±5.05 0.001 
Calcium (mg/dL) 8.62±0.30 5.11±0.33 4.55±0.47 3.41±0.42 0.000 
Sodium (mmol/L) 133.44±1.85 123.81±2.42 119.95±3.75 106.07±5.27 0.000 
Potassium (mmol/L) 4.79±0.29 3.98±0.22 4.15±0.39 3.46±0.36 0.036 
Creatinine (mg/dL) 0.94±0.05 1.15±0.08 1.12±0.09 1.28±0.12 0.002 
Urea (mg/dL) 23.91±1.59 27.42±2.34 26.90±3.01 33.4±2.36 0.062 
Uric acid (mg/dL) 4.84±0.19 4.37±0.23 3.79±0.25 3.87±0.23 0.004 

Table 3: Overall intergroup comparison of serum renal profile in control and patients with dengue fever with no warning 
signs (D-W), dengue with warning signs (D+W), and severe dengue fever (SDF). 
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(G) (H) 

Figure 4 (A-H): Intergroup comparison of Mean± SEM of serum renal profile in dengue patients having No Warning 
Signs (D-W), With Warning Signs (D+W), and Severe Dengue Fever (SDF) with controls. *,**,*** represent the 
significance at P≤0.05, 0.01, and 0.001, respectively. 

  
 

 

 

 
Imbalances in the levels of electrolytes and other substances commonly found in the kidneys can lead to 
serious health problems that can affect the body's metabolism and functioning. The transmission of nerve 
impulses, muscle movement, and maintaining body homeostasis are all vital functions dependent upon these 
electrolytes. Variations in the electrolytes present in the body can lead to symptoms such as impaired nerve 
impulse transmission and altered muscle movement. The levels of electrolytes in the body's serum are widely 
used as indicators of renal dysfunction, and disturbances in the body's electrolyte balance can also cause renal 
dysfunction.10 
The presence of the dengue virus in the body can lead to various renal issues, such as an elevation of serum 
creatinine, acute kidney injury, acute tubular necrosis, hemolytic uremic syndrome, proteinuria, and nephrotic 
syndrome.11 
In this study, it was observed that the sodium level in the patients was significantly lower than the normal 
level. The average amount of sodium in the serum of those with dengue infection was notably lower than that 
of healthy individuals. Hyponatremia may be caused by an abundance of water resulting from an increased 
metabolic rate, a lack of salt, a decrease in renal excretion, inappropriate secretion of antidiuretic hormone 
from the pituitary gland, an abnormal sodium-potassium pump leading to sodium entering cells, and sodium 
is lost in the urine due to acute tubular necrosis. The swelling of the brain due to hyponatremia is the primary 
factor responsible for convulsions in individuals suffering from dengue infection.12  
Hyponatremia is commonly caused by conditions such as diarrhea, diuretics, abnormal secretion of the 
antidiuretic hormone from the pituitary gland, and dysfunction of the kidneys.13 Patients with dengue infection 
typically exhibit a mild decrease in sodium concentration in their blood.14 
In this investigation, it was observed that the amount of calcium in the blood serum of individuals suffering 
from dengue was significantly lower than that of individuals in the control group.  
Patients suffering from dengue fever may experience hypocalcemia, which can be attributed to a decrease in 
the activity of the Na+/K+ ATPase pump, the Ca2+ ATPase pump, and the acquisition of a deficiency in 
parathyroid hormone. This reduced trend of calcium in our investigation is per the study of Hira Kaur 15. 
There is a correlation between hypocalcemia and cardiovascular abnormalities, such as low blood pressure 
and decreased performance of the heart muscle. Disruptions in the calcium concentration of the blood may 
cause signs and symptoms of illness associated with hypocalcemia, which is characterized by cardiovascular 
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or neuromuscular dysfunction 16. Hypocalcemia has been identified as a biomarker of organ failure and the 
severity of dengue and has been linked to myocarditis and cardiac dysfunction caused by the disruption of 
intracellular calcium levels.17 
Compared to normal subjects, patients with dengue infection have a significantly lower serum phosphate level. 
The potential causes of hypophosphatemia may include the utilization of diuretics, the administration of 
antacids, the intravenous infusion of a glucose solution, the occurrence of diarrhea, the occurrence of vomiting, 
and the presence of kidney dysfunction. Hypophosphatemia can lead to a range of serious complications, 
including hemolytic anemia, acute respiratory failure, severe muscle weakness, heart failure, and even coma.18 
Our study revealed that the amount of potassium in the blood serum of individuals with dengue infection was 
significantly lower than that of healthy individuals. Hypokalemia is primarily caused by an abnormal 
distribution of potassium within cells, abnormalities in the renal tubules, which lead to excessive potassium 
loss in the urine, and an elevation of the renin hormone in the serum. An abnormally low potassium level in 
the body may cause vomiting, diarrhea, and other symptoms such as muscle weakness, fatigue, heart 
palpitations, and muscle spasms.19 
The chloride levels in the body serum of patients are significantly higher than those of healthy individuals. 
Hyperchloremia correlates with fatigue, an increased desire for fluids, elevated blood pressure, and decreased 
muscular strength. The primary factor leading to renal impairment is a high chloride level in the bloodstream 
resulting from intravenous fluids.20 
The precise indicators for ascertaining the regular operation of the kidneys are the creatinine and uric acid 
levels in the body's serum, as the kidneys excrete these substances. The serum creatinine levels of the patients 
with dengue infection have been notably higher than those of the individuals in the healthy group. The 
decreased efficiency of kidney function is the cause of the increased concentrations of creatinine and uric acid 
in the blood.21  
Elevated creatinine levels can lead to severe renal dysfunction and other symptoms 22. In the study, 
Akomolafe, Adeoshun 23 observed that elevated creatinine level has a more destructive effect on kidney 
function. A different study found that the amount of creatinine in dengue patients decreased, which does not 
align with the results of my research.24  
The body urea level of the patients was not significantly higher than that of the healthy subjects. Elevation of 
urea in the body is primarily caused by an excessive loss of fluid resulting from renal infection. Uremia is a 
condition in which the urea levels in the body are abnormally high, leading to a range of symptoms, including 
coma, cardiac arrest, and death. This heightened level of urea can cause the kidneys to become swollen, 
enlarged, congested, and potentially hemorrhagic, causing congestion and edema in the patient. Diet, 
dehydration, and antidiuretic medicines are also causes of the increase in the level of urea in the serum.23 
The concentration of uric acid in the bodies of individuals suffering from dengue is lower than that of 
individuals unaffected by the disease. Uric acid is the most critical antioxidant in the blood. It has been 
observed that the concentration of uric acid in individuals suffering from dengue fever has been reduced by 
up to 1.5 times. The reduction of uric acid levels in patients with DHF leads to a decrease in their body's 
natural antioxidant defense system, increasing oxidative stress. A decreased amount of uric acid in the body's 
serum has been linked to various complex conditions caused by an imbalance in the production of oxidizing 
agents and a decrease in the body's natural antioxidant defenses.25 

The small sample size and focus on a specific geographic area may limit the generalizability of the findings. 
Future studies with larger,  diverse samples and broader renal assessments are needed to confirm and expand on 
these findings. 
 

 

 
In conclusion, we can say that dengue infection can have severe consequences on human health, particularly 
affecting the kidneys and causing renal dysfunction. The disease leads to significant changes in electrolyte 
levels and renal biomarkers. Without preventive measures, individuals may experience kidney problems and 
electrolyte imbalances. To prevent dengue infection, it is recommended to use mosquito repellent, wear 
protective clothing, and control mosquito populations. Improving case management and early detection of 
dengue symptoms are crucial in reducing mortality rates associated with the disease. 
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