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ABSTRACT 

BACKGROUND 

Dengue is the most prevalent mosquito borne viral infection with rapidly changing epidemiology over the last few years. 

Lipoproteins play a pathophysiological role in the hosts immune response to severe infection. The need to know the lipoprotein 

status in dengue fever, find its correlation with severity, liver function tests, and clinical outcome are the objectives of this study. 

 

METHODS 

This prospective observational study was taken up involving 50 adults diagnosed with dengue fever between December 2013 to 

December 2014 in Mysore Medical  College. Patients were classified based on severity of dengue fever (DF), dengue haemorrhagic 

fever (DHF), dengue shock syndrome (DSS). Fasting lipid profile, liver function test (LFT), complete blood count were estimated on 

day 1 and day 5 of admission. 

 

RESULTS 

The study population comprised of 50 dengue sero positive cases. The total cholesterol was greatly reduced and LFT alterations 

were seen highest in DSS group. During admission, serum cholesterol and liver enzymes showed statistically significant difference 

in their mean concentrations in the three groups of dengue infection. The spearman correlation analysis shows that AST and total 

cholesterol had negative correlation (r= -0.782; p <0.01), whereas ALT and cholesterol also showed similar correlation (r= -0.738; 

p< 0.01). 

 

CONCLUSIONS 

Total cholesterol, HDL and LDL of dengue fever cases were significantly reduced at admission in comparison to the second 

estimation on day 5. Mean cholesterol, triglyceride and LDL levels showed statistically significant (p value <0.05) changes with 

severity of dengue. LFT was correlated with the severity of dengue fever. These abnormal values may serve as indicators for 

recognizing patients at increased risk for DHF and DSS, thus serving as prognostic markers of the dengue infected individuals. 
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BACKGROUND 

Dengue is an acute viral infection hyper-endemic in tropics 

where significant population is at risk.[1] The World Health 

Organization (WHO) estimated that 50 million dengue 

infections occur annually, making it as the most rapidly 

spreading arbo viral infection.[2] Dengue is caused by RNA 

virus of the genus Flavi virus. There are four distinct 

serotypes called dengue virus (DENV) type 1 to 4 and it is 

transmitted to humans through the bites of infected Aedes 

mosquitoes, mainly by female Aedes Aegypti as well as Aedes 

Albopictus.[3] 

The nonspecific febrile illness with mild flu-like syndrome 

is known as dengue fever (DF). Infection with any of the 

DENV serotypes can result in a wide spectrum of symptoms, 

characterized by coagulopathy, increased vascular fragility 

and permeability, leading to manifestation of capillary leak 

and haemorrhage, known as dengue haemorrhagic fever 

(DHF). In severe cases, the increased vascular permeability 
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leads to circulatory compromise and the patient may develop 

potentially life-threatening dengue shock syndrome (DSS).[4] 

The more complicated forms of dengue also present with 

fever and initial symptoms are indistinguishable from the 

benign DF thus leading to delayed diagnosis of DHF and DSS. 

Hence, it is important to explore prognostic markers of 

severe disease during acute phase of the infection. The 

morbidity and the mortality of DHF can be reduced by early 

diagnosis, hospitalization and symptomatic care. 

Liver is one of the target organs of dengue virus, and its 

involvement can be diagnosed by hepatomegaly and an 

increase in hepatic enzymes, in serum after infection. Hepatic 

dysfunction is well recognized feature of dengue infections, 

often demonstrated by mild-to moderate increases in 

transaminase levels although jaundice and acute liver failure 

(ALF) are uncommon.[5] Lipid profile changes accompany 

dengue infection, some of which may indicate severity and 

guide therapy. Cytokines induced by severe infections bring 

about changes in the lipoprotein levels which plays a 

pathophysiological role in the host’s immune response. In 

patients with bacterial infection, lipoproteins, including very 

low–density lipoprotein (VLDL), bind endotoxin and 

neutralize the toxic effects of endotoxin. Interactions between 

microorganisms and lipoproteins also occur in viral 

infections. Certain viruses use low-density lipoprotein (LDL) 

receptors to enter the cell, which implies that LDL may 

compete with viruses for these cellular receptors. Therefore, 

high LDL levels may be beneficial because they decrease virus 
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uptake by cells. Lipoproteins also bind viruses and neutralize 

their toxic effects.[6] 

Changes in serum lipid profile and lipid metabolism 

during dengue infection and its underlying biological 

mechanisms remain unclear. Therefore, this study was 

undertaken with an aim at evaluating the prognostic 

significance of lipid profile amongst dengue cases by 

comparing it with liver function tests of the patients. 

 

Aim of The Study 

To predict the severity in Dengue fever by correlating 

Biochemical alteration in Lipid Profile and Liver Function test 

with the clinical outcome. 
 

Study Objectives 

1. To determine Lipid profile alteration in Dengue cases. 

2. To determine Liver Function Test alteration in Dengue 

cases. 

3. To compare the Biochemical parameters in Dengue 

fever, dengue haemorrhagic fever and Dengue shock 

syndrome. 
 

METHODS 

Study Design 

This prospective observational study was taken up involving 

50 adults diagnosed with dengue fever and admitted to K R 

Hospital attached to Mysore Medical College and Research 

Institute between December 2013 to December 2014. 

Patients were classified according to WHO criteria based on 

the severity of presentation and were grouped as: 

Group 1 

Dengue fever (DF) 

Group 2 

Dengue Haemorrhagic Fever (DHF) 

Group 3 

Dengue Shock Syndrome (DSS) 

 

All patients were included into the study after obtaining 

written informed patient consent Ethical clearance was 

obtained from the Institutional Ethics Committee. 

Sample size has been taken based on the convenience of 

the study 

 

Inclusion Criteria 

Adults diagnosed as having dengue fever on basis of IgM 

ELISA test for dengue fever. 

 

Exclusion Criteria 

1. Patients with diabetes mellitus and hypertension. 

2. Patients on lipid lowering drugs, corticosteroids, oral 

contraceptives, antitubercular therapy. 

3. Patients with history of ischemic heart disease, 

congestive cardiac failure, chronic renal failure, chronic 

liver disease. 

4. Pregnant women. 

5. Alcoholic liver disease. 

6. Blood coagulation disorders. 

7. Nephrotic syndrome. 

 

Detailed history was taken and meticulous clinical 

examination was carried out according to the pre-texted 

protocol. Information from all patients regarding any co- 

morbid conditions, medications being taken and past dengue 

infection was also collected. Fasting serum lipid profile and 

liver functions was tested on Day of admission, Day 1. Second 

estimation of all the same parameters was done on Day 5 of 

hospitalization. Serum triglycerides, cholesterol, HDL were 

estimated. LDL and VLDL were calculated using Friedwald’s 

formula. 

 

Methodology 

The data was presented as mean and standard deviation. 

Statistical analysis was done using SPSS 16.0 version, IBM. 

 

RESULTS 

The study population comprised of 50 Dengue seropositive 

cases amongst whom 31 were females and 19 males. The 

average age of the cases was 55 ± 15 years. The study 

subjects were divided into 3 groups: 

 

Group I 

24 cases of dengue fever. 

 

Group II 

17 cases of dengue haemorrhagic fever. 

 

Group III 

9 cases of dengue shock syndrome. 

 

 At Admission Recovery Phase 

Haematocrit 44.69 45.45 

Haemoglobin (g/dL) 12.73 14.24 

Red Blood Cell Count 4.71 5.01 

White Blood Cell Count 5.56 7.41 

Platelet Count 58.8 195.73 

Table 1. Comparison of Haematological Parameters 

 
 

Parameters At Admission on Day 5 p Value 
Total Protein 6.45 ± 0.58 6.79 ± 0.51 0.000 

Albumin 3.69 ± 0.84 3.77 ± 0.4 0.001 
Total Bilirubin 2.16 ± 1.3 3.77 ± 0.4 0.0000 
Direct Bilirubin 1 ± 0.7 0.53 ± 0.3 0.0000 

AST 115 ± 60 37 ± 20 0.000 
ALT 80 ± 49 31 ± 19 0.001 
ALP 119 ± 44 69 ± 21 0.000 

Creatinine 0.94 ± 0.12 0.87 ± 0.09 0.000 
Blood Urea 

Nitrogen 
36.3 ± 12.4 25.9 ± 9.12 0.000 

Total Cholesterol 189 ± 17.16 
194.88 ± 

19.75 
0.041 

Triglycerides 132 ± 47 129 ± 44 0.543 
HDL 40 ± 10 39 ± 9 0.569 
LDL 119 ± 12.94 121 ± 17.7 0.224 

VLDL 26 ± 9 25 ± 9 0.672 
Table 2. Biochemical Investigations of Dengue Fever 

Patients on Day 1 and Day 5 Wilcoxon Summed Rank Test 

p value <0.05 is statistically significant 

 

Parameters At Admission On Day 5 p Value 
Total Protein 6.27 ± 0.72 6.6 ± 0.64 0.001 

Albumin 3.59 ± 0.39 3.88 ± 0.37 0.000 
Total Bilirubin 4.48 ± 2.49 1.56 ± 0.89 0.000 
Direct Bilirubin 2.33 ± 1.65 1.08 ± 1.25 0.001 

AST 327 ± 203 115 ± 125 0.000 
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ALT 215 ± 123 65 ± 60 0.000 
ALP 167 ± 113 112 ± 74 0.000 

Creatinine 1.09 ± 0.25 0.95 ± 0.17 0.000 
Blood Urea 

Nitrogen 
49.3 ± 15.5 33.4 ± 15.84 0.000 

Total Cholesterol 140.95 ± 15.9 158 ± 18.95 0.000 
Triglycerides 171 ± 70 167 ± 75 1 

HDL 37 ± 7 41 ± 8 0.003 
LDL 74.84 ± 19.9 81.89 ± 23.65 0.025 

VLDL 34 ± 14 33 ± 15 0.952 
Table 3. Biochemical Investigations of Dengue 

Haemorrhagic Fever Patients at Admission and On Day 05 
(Wilcoxon Summed Rank Test) 

p value<0.05 is statistically significant 

 

Parameters At Admission on Day 5 p Value 
Total Protein 6.04 ± 1.12 6.33 ± 1.05 0.017 

Albumin 3.35 ± 0.58 3.45 ± 0.58 0.066 
Total Bilirubin 7.52 ± 2.7 2.8 ± 1.4 0.018 
Direct Bilirubin 2.5 ± 1.2 2.2 ± 3.9 0.237 

AST 750 ± 241 315 ± 118 0.018 
ALT 580 ± 211 326 ± 180 0.018 
ALP 170 ± 30 117 ± 41 0.028 

Creatinine 1.08 ± 0.28 0.93 ± 0.16 0.059 
Blood Urea 

Nitrogen 
45.7 ± 21 29.8 ± 12 0.028 

Total Cholesterol 91.86 ± 23 107.29 ± 20 0.018 
Triglycerides 255 ± 57 204 ± 92 0.128 

HDL 36 ± 15 38 ± 11 0.172 
LDL 42.29 ± 17.44 54.86 ± 11.90 0.018 

VLDL 50 ± 11 40 ± 18 0.128 
Table 4. Biochemical Investigations of Dengue Shock 

Syndrome Patients at Admission and On Day 05 

p value<0.05 is statistically significant 

 

The cholesterol reduced with increasing severity of 

infection and on subsequent estimation, the serum total 

cholesterol levels showed improvement signifying recovery 

of the patient. The liver functions especially the liver enzymes 

were altered during admission and improved on day 5. This 

was statistically significant change in all 3 groups. The total 

protein and albumin showed statistically significant changes 

in dengue fever and dengue haemorrhagic fever as compared 

to dengue shock syndrome. This signifies that extent of 

damage is more in group three and thus the recovery is slow. 

The renal functions were also altered with increasing 

severity of dengue infection. Serum creatinine and blood urea 

nitrogen showed statistically significant changes in group I 

and II denoting the faster recovery amongst these patients. 

 

Parameters DF DHF DSS p Value 
Total Protein 6.45 ± 0.58 6.27 ± 0.72 6.04 ± 1.12 0.390 

Albumin 3.69 ± 0.84 3.59 ± 0.39 3.35 ± 0.58 0.147 
Total Bilirubin 2.16 ± 1.3 4.48 ± 2.49 7.52 ± 2.7 0.002 

Direct 
Bilirubin 

1 ± 0.7 2.33 ± 1.65 2.5 ± 1.2 0.057 

AST 115 ± 60 327 ± 203 750 ± 241 0.000 
ALT 80 ± 49 215 ± 123 580 ± 211 0.000 
ALP 119 ± 44 167 ± 113 170 ± 30 0.007 

Creatinine 0.94 ± 0.12 1.09 ± 0.25 1.08 ± 0.28 0.367 
Blood Urea 

Nitrogen 
36.3 ± 12.4 49.3 ± 15.5 45.7 ± 21 0.154 

Total 
Cholesterol 

189 ±  
17.16 

140.95 ± 
15.9 

91.86 ±  
23 

0.00 

Triglycerides 132 ± 47 171 ± 70 255 ± 57 0.012 
HDL 40 ± 10 37 ± 7 36 ± 15 0.368 

LDL 
119 ±  
12.94 

74.84 ±  
19.9 

42.29 
±17.44 

0.000 

VLDL 26 ± 9 34 ± 14 50 ± 11 0.012 
Table 5. Kruskal Wallis Test at The Time of Admission 

Between Dengue Fever, Dengue Haemorrhagic Fever and 
Dengue Shock Syndrome 

p value<0.05 is statistically significant 

 

DISCUSSION 

This prospective study was carried out among the dengue 

cases admitted to Mysore Medical college hospital. Two 

consecutive estimations of lipid profile and liver function 

tests were done. Initial investigation was done at the time of 

admission and the second on day 5 of hospitalization during 

the recovery phase. Dengue cases were grouped according to 

their severity into 3 groups. Group I comprised of 24 DF 

cases, Group II had 17 DHF cases and Group III had 9 DSS 

cases. This study was done to compare prognostic 

significance of lipid profile with liver function tests in dengue 

infection. 

The lipid profile showed alterations which correlated 

with the dengue infection. The total cholesterol reduced, and 

triglycerides elevated with severity of illness. The 

consecutive readings of lipid profile showed changes towards 

normalcy when compared with the values obtained on 

admission. Alterations in the liver function tests reflected the 

severity of the fever. The renal dysfunctions were also noted 

with increased severity of dengue. 

Severity of dengue increases with increasing age, 

serotype, genotype of the virus and the genetic background of 

the host.[7] Dengue is more commonly seen in females, 

individuals with high body-mass index (BMI), infection with 

certain virus strains, or individual genetic susceptibility.[8] 

Age is undoubtedly a significant factor in outcome from 

serious illness as amplified inflammatory response is 

associated with elderly patients. 

The total cholesterol in this study population was seen to 

be negatively correlated, reduced with increasing severity of 

the disease. This finding was in agreement with the studies by 

Suvarna et al and Villar-Centeno et al.[9] Cholesterol is 

required for metabolism of flavivirus which may be one of the 

causes for relative hypocholesterolemia with increased viral 

load.[10] TNF-α and IL-1 released during inflammation as a 

result of dengue infection influence HMG CoA reductase, 

thereby causing lowering of serum cholesterol with increased 

infection. The serum cholesterol concentration is lowest in 

DSS patients, in whom the mortality rate is highest amongst 

all dengue cases. In this study the triglyceride concentrations 

are elevated with increased severity of infection which is in 

agreement with Gorp et al. Cytokines such as TNF-α, IL-1 and 

IF released during viral infection activate β adrenergic 

system and in turn increase lipolysis. This leads to elevation 

of fatty acid levels and triglyceride formation.[11] 

Wilcoxon signed rank test showed significant difference 

(p < 0.05) between the two estimated cholesterol readings for 

all three groups of dengue patients. In this study HDL and 

LDL are reduced with progressing infection and appeared to 

be returning to normality with blood test on day 05 of 

hospitalization. Gorp et al suggested that reduction in serum 

HDL may be enzyme mediated due to diminished function of 
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LCAT. During the acute stage of infections, serum triglyceride 

concentration increases, whereas HDL cholesterol and LDL 

cholesterol concentrations decrease. Interestingly, whereas 

serum LDL cholesterol concentration declines because of 

infection, the proportion of small, dense LDL particles 

considered to be more atherogenic than larger LDL 

increases.[12] Kruskal Wallis test done for lipid profile at the 

time of admission showed statistically significant alterations 

between total cholesterol, HDL and LDL between the three 

groups. The triglyceride was not statistically significant 

between the 3 groups. 

The liver is one of the target organs for dengue and 

clinical manifestations of hepatic dysfunction can occur 

during the course of this disease. Severity of hepatic 

dysfunction is positively correlated to increased severity of 

dengue in patients. The dengue virus is able to replicate in 

both hepatocytes and Kupffer cells. Receptor-mediated 

endocytosis and fusion aids in virus replication in Kupffer 

cells. Kupffer cell activation releases inflammatory cytokines. 

Our patients had markedly elevated serum transaminases at 

values above 10 times the upper limit of normal and the AST 

levels were higher than ALT as found in the few case reports 

of dengue associated ALF.[13] Dengue infection can cause 

acute damage to these non-hepatic tissue types that express 

AST, raised aminotransferase levels may not be entirely due 

to severe liver involvement. It is therefore possible that the 

patients with high AST levels were also more likely to be 

classified as severe dengue under the 2009 criteria due to the 

common pathways to non-hepatic tissue damage, even 

though there is no association with poorer outcome.[14] This 

additional non-hepatic source of AST like myocytes could 

explain the pattern observed. 

Dengue fever is usually associated with mild to moderate 

elevations of aminotransferase levels Liver damage was more 

frequent among women, patients with sequential infection 

and hemorrhagic cases. Use of hepatotoxic drugs have the 

potential to aggravate liver damage, therefore should be 

strictly monitored.[15] 

A study by Felmlee DJ et al pointed that inhibition of the 

cholesterol synthetic pathway by inhibiting the rate-limiting 

step 3-hydroxy-methyl glutaryl CoA reductase completely 

disrupted viral replication.[16] Blockage of the cholesterol 

synthetic pathway affects not only cholesterol synthesis but 

also other processes, such as the synthesis of isoprenoids, 

lipid intermediates necessary for protein prenylation; 

dolichol phosphate, which is involved in protein 

glycosylation; and ubiquinone, which is involved in 

respiratory chain activity. Such multiple mechanisms have 

been basis for putting forth the theory that statins may help 

in controlling dengue infection by Gutriezz et al.[17] 

This study is prospective in nature, where some of the 

previous studies were retrospective or cross sectional in 

nature. Study group included seronegative dengue cases 

whereas this study has been done on seropositive patients. 

The lipid profile and liver function tests of the study group 

were estimated. Therefore, utmost care was taken to exclude 

other common disorders which affected these biochemical 

parameters by detailed history taking before including 

patients into this study. 

 

 

 

Limitations 

This study is a hospital-based study with a small sample size, 

therefore the extrapolation of this result to the general 

population needs further studies with larger sample size. 

 

CONCLUSIONS 

1. Female preponderance was seen, which is 62%. Male 

being only 38%. 

2. Total cholesterol, HDL, LDL and VLDL are reduced 

during admission of all Dengue cases. 

3. Total cholesterol, HDL, LDL and VLDL decreased with 

increasing severity. 

4. Triglyceride concentrations elevated with increased 

severity of infection. 

5. Total cholesterol was severely reduced in Dengue shock 

syndrome compared to other groups (DF, DHF). 

6. AST and total cholesterol showed negative correlation. 

7. ALT and total cholesterol also showed negative 

correlation. 

8. Transaminase value showed 5 fold higher than normal 

values in both DF and DHF. 

 

Lipid profile changes accompany dengue infection, some 

of which may indicate severity and guide therapy. 

Consecutive estimation of the same parameters on day five of 

hospitalization showed statistically significant differences in 

total cholesterol levels across the three groups. The lipid 

profile of subjects showcased the tendency to approach 

normal levels during recovery phase. This reversible trend 

suggests dengue fever as a potential cause for lipid alteration. 

These abnormal values may serve as indicators for 

recognition of patients at increased risk for DHF and DSS, 

thus serving as prognostic markers of the dengue infected 

individuals. 
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