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ABSTRACT 
 

Introduction and Aim: Serum lipids play a pivotal role in the immune response of the host during dengue. The aim 

of this study was to evaluate the serum lipid abnormalities in dengue patients and to study the relationship between 

serum lipids with disease severity and platelet count.  
 

Materials and Methods: This case control study was carried out in 75 cases of dengue of age group > 18 years 

divided into three groups namely dengue without warning symptoms (DNWS), dengue with warning symptoms 

(DWWS) and severe dengue (SD) and 75 age and gender matched healthy controls. Lipid parameters such as total 

cholesterol, HDL cholesterol, LDL cholesterol and triglycerides were thereafter measured in all the subjects. 
 

Results: Among 75 patients with dengue fever, 52 (69.4%) were classified as DNWS, 15 (20%) as DWWS and the 

remaining 8 (10.6%) as SD. Lower levels of serum total cholesterol (TC) levels (118.8 + 30.71) (p <0.0001) were 

observed among patients with DNWS when compared to controls. A strong significant positive correlation was seen 

between the platelets and serum HDL cholesterol levels among the subjects with SD (r = 0.712, p=.047*) and weak 

negative correlation was observed between the platelets and triglycerides in patients with dengue with warning signs 

(r = -0.275, p=.048*). 
 

Conclusion: We observed a strong association of diminished TC, HDL and LDL cholesterol levels with the severity 

of dengue. Based on our findings, these three lipid parameters could be utilized as a simple laboratory tool to identify 

dengue severity in resource limited settings. 
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INTRODUCTION 
 

engue is one of the most significant vector-

borne viral disease worldwide. It is caused by 

the bite of infected arthropods such as Aedes 

aegypti and Aedes albopictus and is most common in 

tropical and sub-tropical countries. Dengue being 

common in South-Eastern Asian countries, Africa and 

Western Pacific regions grabs more attention in almost 

all states in India making leading to many admissions 

in the country (1, 2).  While many studies have looked 

at factors and their correlation with disease severity in 

dengue infection, currently there is no robust way to 

predict disease severity (3-5). Furthermore, several 

studies have also reported an association of alterations 

of serum lipid profile levels with viral infection (6-8). 

It is stated that cellular lipids play a vital role at various 

stages of the cycle of replication during dengue 

infection (9). Lipid alterations may occur due to 

elevated cytokine levels, most importantly with the 

severity of the disease (10). Clinical evidence has 

shown that in viral infection, binding of lipoproteins 

to viruses and neutralizations of their toxic effects take 

place (11, 12). Few viruses enter cells through low 

density lipoprotein (LDL) receptors and consequently 

reduce the viral uptake by the cells (7, 13). This shows 

viral infections have some correlation with the 

lipoprotein. 
 

The association of lipid parameters with dengue 

severity (6, 7) and its role in the prognostication of the 

disease is poorly understood with varying results (14-

16). Also there has been an association of 

thrombocytopenia and hemorrhagic manifestations 

with severity of dengue, with very few reports 

showing relationship of lipoprotein alterations with 

platelet count (6, 15). To strengthen the link between 

dengue infection and alteration in serum lipid, we 

aimed to find the impact of severity of dengue 

infection on lipid profile and the association of the 

lipid levels with platelet count.  
 

MATERIALS AND MATERIALS 
 

Study design 
 

This case-control study was carried out over a one-

year period from September 2015 to September 2016 

in the department of Internal Medicine at a tertiary 

care hospital, in Karnataka, India. The study was 

approved by the Institutional Ethics Committee (IEC: 

566/2015). Written informed consent was taken from 

the participants. 
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Participants with selection criteria 
 

75 adult patients of age ≥ 18 years who were 

diagnosed with dengue and willing to volunteer were 

recruited for this study. Among the cases of dengue, 

52 (69.4%) were classified as having dengue without 

any warning symptoms (DNWS), 15 (20%) as dengue 

with warning symptoms (DWWS), and 8 (10.6%) as 

severe dengue (SD) according to the classification by 

WHO in 2009 (1). The study also included 75 age and 

gender matched healthy controls. Patients with 

chronic liver disease, subjects on statin therapy and 

those with co-infections including malaria, scrub 

typhus, leptospirosis and typhoid were excluded from 

the study.  
 

Sample size 
 

The sample size was calculated based on comparison 

of mean TG between cases and controls to detect a 

difference of 50 units in TG with SD of 110, 80% 

power and 5% value of significance. The sample size 

to be achieved was 75 in each group. 
 

Data collection 
 

History and relevant general physical and systemic 

examinations were recorded. Basic laboratory 

investigations included complete blood count, 

biochemical parameters and relevant radiological 

investigations.  Venous blood samples were obtained 

on the day of hospitalization for measurement of lipid 

profile parameters such as total cholesterol (TC), 

triglycerides (TG), high density lipoprotein (HDL) 

and low density lipoprotein (LDL). Confirmation of 

the diagnosis of dengue was made either by non-

structural protein 1 (NS1) antigen test using Pan Bio 

ELISA kit or dengue IgM ELISA using a kit from 

National Institute of Virology, Pune. Blood samples 

were also sent for culture to rule out other bacterial 

infections. Likewise, blood samples were also taken 

from healthy controls with similar age and gender 

distribution (n=75). 
 

The normal reference ranges for the serum lipid 

profiles were taken as per ATP III 2002 guidelines 

(17). Estimation of TC was done by cholesterol 

oxidase- peroxidase method, HDL cholesterol by 

direct homogenous method, LDL cholesterol by 

Friedwald’s formula and TG by GPO- Trinder 

method. 
 

Statistical analysis   
 

The parametric clinical variables were represented 

using mean + SD and the non-parametric clinical 

variables were represented using median and 

interquartile range while frequency and percentages 

were used to represent categorical variables. The 

parametric and non-parametric variables were 

analyzed by Independent Samples t test and Kruskal 

Wallis test respectively in IBM SPSS 16 version. 

Pearson’s correlation was done to correlate between 

platelet count and lipid profile in dengue patients. 

Statistical significance was considered only when p 

vales were <0.05. 
 

RESULTS 
 

Out of the 75 diagnosed dengue patients, majority (n= 

35, 46.6%) were in the age group of 18-29 years and 

30-39 years (n= 15, 20%). There were 56 males (75%) 

and 19 females (25%). The common presenting 

symptoms were fever 72 (96%) followed by myalgia 

68 (90.6%), arthralgia 32 (42.66%) and bleeding 12 

(16%). Among the clinical signs, skin rash (n = 43, 

57.33%) followed by hepatomegaly (n = 14, 18.66%) 

and splenomegaly (n = 12, 16%) were commonly 

found among the cases.  
 

Fig. 1 shows comparison between serum lipoprotein 

variables of dengue patients and healthy controls. 

Significant differences in all the parameters of serum 

lipids were noted among the cases and controls (p 

<0.0001). Serum TC, HDL and LDL cholesterol levels 

were low, while the serum TG levels were noted to be 

high among dengue cases compared to controls. The 

serum TC levels were lower among patients with 

DNWS and severe SD, but not in patients with DWWS 

as compared to controls. HDL and LDL cholesterol 

levels were decreased in all groups of dengue with 

significant association with dengue severity (p 

<0.0001). Increased TG levels were observed among 

all groups of patients with dengue. However, 

statistical significance could be established only in 

those with DNWS (Table 1). 
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Fig. 1: Serum lipid profile in dengue. Comparison of lipid parameters between controls and cases (A), dengue without warning 

signs (DNWS) (B), dengue with warning signs (DWWS) (C), severe dengue (SD) (D). 
 

Table 1: Comparison of serum lipid profile variables between different groups of dengue and healthy controls 
 

Lipid profile 

parameters 

Disease 

severity 

Mean ± SD 

Median (Q1, Q3) 

p value 

TC (mg/dl) Control 161.6 ± 44.1  

 DNWS 118.8 ± 30.71 <0.0001* 

 DWWS 130.7 ± 54.1 0.8519 

 SD 103.1 ± 19.1 0.008* 

TG (mg/dl) Control 120 (88.5, 157)  

 DNWS 178 (128.7, 267.5) <0.001* 

 DWWS 147 (130, 186) 0.1785 

 SD 222.7 (100, 294) 0.3807 

HDL (mg/dl) Control 48.9 ± 8.14  

 DNWS 20 ± 11.19 <0.001* 

 DWWS 27.86 ± 13.56 <0.001* 

 SD 14.12 + 12.34 <0.001* 

LDL (mg/dl) Control 116.6 ± 47.6  

 DNWS 54.7 ± 26.3 <0.001* 

 DWWS 65 ± 23.89 <0.001* 

 SD 53.87 + 20.16 <0.001* 

*p <0.05, DNWS: Dengue without warning signs, DWWS: Dengue with warning signs, SD: Severe dengue, TC: 

Total cholesterol, TG: Triglyceride, HDL: High density lipoprotein, LDL: Low density lipoprotein. 
 

Thrombocytopenia was noted in 84% (63/75) patients. 

All the patients with SD (n = 8, 100%) had a platelet 

count of <20000. Distribution of degree of 

thrombocytopenia is depicted in Fig. 2. The platelet 

count and serum lipid levels among dengue patients 

showed a strong significant positive correlation 

between HDL levels and platelet counts (r = 0.712, 

p=.047*) among SD patients, whereas serum 

triglycerides had weak negative correlation with 

platelet counts in patients with dengue with warning 

signs (r = -0.275, p =.048*; Table 2). 
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Table 2: Correlation between serum lipid profile variables and platelets in dengue patients 
 

Platelet count TC (mg/dl) TG (mg/dl) HDL (mg/dl) LDL (mg/dl) 

Dengue without 

warning signs 

r = 0.307, 

p=.265 

r = 0.051, 

p=.857 

r = 0.449, 

p=.093 

r = 0.472, 

p=.089 

Dengue with warning 

signs 

r = 0.13, 

p=.358 

r = -0.275, 

p=.048* 

r = 0.229, 

p= .102 

r = 0.172, 

p= .227 

Severe dengue r = 0.347, 

p=.4 

r = -0.25, 

p=.953 

r = 0.712, 

p=.047* 

r = -0.243, 

p=.6 

* Pearson correlation, TC: Total cholesterol, TG: Triglyceride, HDL: High density lipoprotein, LDL: Low density 

lipoprotein 
 

 
Fig. 2: Distribution of thrombocytopenia in different groups of dengue 

 

DISCUSSION 
 

An increasing intrusiveness is present in the recent 

times in knowing the possible association between 

dengue severity and changes in the circulating lipids. 

Lipids are said to be involved in levels of cytokine 

regulation and modification of host immune response 

(18, 19). Some viruses gain entry into the host cell by 

frequently affecting the receptors assembly in 

subdomains rich with cholesterol and also by altering 

lipid microenvironment (20).   
 

In this study, we observed that serum TC, HDL and 

LDL cholesterol levels were found to be decreased in 

all groups of dengue. Strong statistical significance 

could be established for TC among patients with 

DNWS and SD, while mean HDL and LDL levels 

were significantly low among all the groups. In a study 

by Duran et al., significantly low TC, HDL and LDL 

levels were observed among dengue patients 

irrespective of their severity (6). The evidence which 

is available currently specifies that LDL cholesterol 

may allow cell entry of viruses via corresponding LDL 

receptors. Viral complexes of LDL cholesterol and 

receptor interact with each other thereby promoting 

further cells infection (20, 22). Thus, a low LDL level 

and its association with disease severity is justified.  
 

It has been shown that tumor necrosis factor-α (TNF-

α) and interleukin-1 (IL-1) diminish TC levels by 

affecting the hydroxymethylglutaryl (HMG) 

Coenzyme A reductase enzyme (23). TNF-α, IL-1 and 

IL-6 also decreases the secretion of apolipoprotein B 

which further decrease cholesterol and induce 

increased infectivity (24). The deposition of 

cholesterol in various organs leading to steatosis of 

liver is also due to diminished levels of TC (14) or 

increased endothelial permeability resulting in its 

leakage (25-27). In addition, liver damage seen in 

dengue infection could further contribute to decreased 

TC levels (16). In a recent systematic review 

performed by Lima et al., has pointed out that the 

developing risk of SD is high among patients with 

lower circulating levels of TC and LDL cholesterol. 

This further indicates that the infusion of prophylaxis 

of these lipid levels in severe dengue affected patients 

can be scrutinized (28).  
 

Severe dengue patients had diminished HDL 

cholesterol levels, while previous studies have shown 

an increase in HDL levels in severe forms of dengue 

(6). Differences in the study population may explain 

this variation observed in the relationship between 

HDL cholesterol and various forms of severity of 

dengue. The possible explanation for decrease in HDL 

cholesterol levels are: Firstly, during severe infection, 

TNF-α is thought to diminish the plasma lecithin 

cholesterol acyl transferase (LCAT) activity which 

helps in esterification of free cholesterol in HDL 

cholesterol to form cholesteryl esters (23). Second, 

lack of circulating ApoA1, HDL cholesterol binding 

to DENV has association with increased infection of 

the virus thereby decreasing HDL cholesterol levels in 

severe dengue (21). 
 

Though the mean serum TG level was found to be 

elevated in all forms of dengue compared to controls, 

statistical significance was found only among patients 

with DNWS. In contrast, Duran et al., observed that 

serum TG levels were elevated in severe dengue, 
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whereas it was not altered among dengue cases with 

and without warning signs (6). Studies have shown 

that dengue virus infection changes few components 

which have association with metabolism of 

triglycerides. The NS3 protein secreted by the dengue 

virus increases the activity of fatty acid synthase in 

triglyceride biosynthesis during the multiplication 

phase, in human cells (29, 30). Furthermore, 

triglycerides form complexes of lipoproteins with the 

NS1 protein that has association with dysfunction of 

endothelium in severe dengue infection contributing to 

elevated permeability of vesicles (31, 32). Suvarna et 

al., in his study showed that the odds of getting dengue 

shock syndrome are four times more at TG levels <150 

mg/dl when compared to TG levels >150 mg/dl (15). 

A study with larger sample size would probably 

explain these differences. A previous clinical study by 

Duran et al., has shown a significant association 

between low LDL levels and thrombocytopenia with 

bleeding manifestations among severe dengue patients 

(6). In the present study, very strong positive 

correlation was seen between HDL values and platelet 

counts (r = 0.712, p=.047*)) among SD patients 

suggesting their role in the decreased number of 

platelets. However, further studies are required to 

confirm this finding since the information regarding 

the relationship between HDL levels and low platelet 

count is lacking. 
 

CONCLUSION 
 

The changes seen in the serum lipoprotein levels 

among dengue patients in the current study suggests 

that serum TC, HDL and LDL cholesterol levels could 

be utilized as markers for assessing the severity of 

dengue which might help the clinicians in initiating an 

accurate patient therapy and thereby help in better and 

cost-effective management in resource limited settings 

where the burden of the disease is high. Prospective 

studies in large scale are required to implement the 

routine use of lipid parameters to predict dengue 

severity in clinical practice. 
 

CONFLICT OF INTEREST 
 

The authors declare that there is no conflict of interest 

in this study. 
 

REFERENCES 
 

1. WHO Dengue: guidelines for diagnosis, treatment, 

prevention and control. Geneva, Switzerland: World Health 

Organization; 2009.  

2. Chakravarti, A., Arora, R., Luxemburger, C. Fifty years of 

dengue in India. Trans R Soc Trop Med Hyg. 2012; 106(5): 

273-282. 

3. Anung, K. L., Thanacharwet, V., Desakorn, V., 

Chamnanchanunt, S., Sahassananda, D., Chierakul, W., et al., 

Factors associated with severe clinical manifestation of 

dengue among adults in Thailand. Southeast Asian J Trop 

Med Public Health. 2013; 44(4): 602-612. 

4. Thomas, L., Broustey, Y., Najioullah, F., Hochedez, P., 

Hatchuel, Y., Moravie, V., et al., Predictors of severe 

manifestations in a cohort of adult dengue patients. J Clin 

Virol. 2010; 48(2): 96-99. 

5. Thanachartwet, V., Oer-Areemitr, N., Chamnanchanunt, S., 

Sahassananda, D., Jittmittraphap, A., Suwannakudt, P., et al., 

Identification of clinical factors associated with severe 

dengue among Thai adults: a prospective study. BMC Infect 

Dis. 2015; 15: 420. 

6. Durán, A., Carrero, R., Parra, B., Gonzalez, A., Delgado, L., 

Mosquera, J., et al., Association of lipid profile alterations 

with severe forms of dengue in humans. Arch virol. 2015; 

160(7): 1687-1692. 

7. Van Gorp, E. C., Suharti, C., Mairuhu, A. T., Dolmans, W. 

M., van Der Ven, J., Demacker, P. N., et al., Changes in the 

plasma lipid profile as a potential predictor of clinical 

outcome in dengue hemorrhagic fever. Clin infect dis. 2002; 

34(8): 1150-1153. 

8. Marin-Palma, D., Sirois, C. M., Urcuqui-Inchima, S., 

Hernandez, J. C. Inflammatory status and severity of disease 

in dengue patients are associated with lipoprotein alterations. 

PLoS One. 2019; 14(3): e0214245. 

9. Tongluan, N., Ramphan, S., Wintachai, P., Jaresitthikunchai, 

J., Khongwichit, S., Wikan, N., et al., Involvement of fatty 

acid synthase in dengue virus infection. Virol J. 2017; 14(1): 

28. 

10. Bozza, F. A., Cruz, O. G., Zagne, S. M., Azeredo, E. L., 

Nogueira, R. M., Assis, E. F., et al., Multiplex cytokine from 

dengue patients: MIP-1 beta and IFN-gamma as predictive 

factors for severerity. BMC Infec Dis. 2008; 8: 86. 

11. Feingold, K. R., Grunfeld, C. Lipids: a key player in the battle 

between the host and microorganisms. J Lipid Res. 2012; 

53(12): 2487-2489.  

12. Superti, F., Seganti, L., Marchetti, M., Marziano, M. L., Orsi, 

N. SA-11 rotavirus binding to human serum lipoproteins. 

Med Microbiol Immunol. 1992; 181(2): 77-86. 

13. Hofer, F., Gruenberger, M., Kowalski, H., Machat, H., 

Huettinger, M., Kuechler, E., et al., Members of the low 

density lipoprotein receptor family mediate cell entry of a 

minor group common cold virus. Proc Natl Acad Sci USA 

1994; 91(5): 1839-1842. 

14. Osuna-Ramos, J. F., Rendon-Aguilar, H., Reyes-Ruiz, J. M., 

Del Angel, R. M., Romero-Utrilla, A., Rios-Burgueno, E. R., 

et al., The correlation of TNF alpha levels with the lipid 

profile of dengue patients. J Med Virol. 2018; 90(6): 1160-

1163.  

15. Suvarna, J. C., Rane, P. P. Serum lipid profile: a predictor of 

clinical outcome in dengue infection. Trop Med Int 

Health. 2009; 14(5): 576-585.  

16. Biswas, H. H., Gordon, A., Nuñez, A., Perez, M. A., 

Balmaseda, A., Harris, E., et al., Lower low-density 

lipoprotein cholesterol levels are associated with 

severe dengue outcome. PLoS Negl Trop Dis. 2015 Sep 

3;9(9): e0003904. 

17. National Cholesterol Education Program. Third report of the 

expert panel on detection, evaluation, and treatment of high 

blood cholesterol in adults (Adult treatment panel III). NCEP 

2002.https://www.nhlbi.nih.gov/files/docs/resources/heart/at

p-3-cholesterol-full-report.pdf. 

18. Sehrawat, P., Biswas, A., Kumar, P., Singla, P., Wig, N., Dar, 

L., et al., Role of cytokines as molecular marker of dengue 

severity. Mediterranean J. Hematol Infect Dis. 2018;10(1): 

e2018023.  

19. Grunfeld, C., Feingold, K. R. Regulation of lipid metabolism 

by cytokines during host defense. Nutrition. 1996; 12: S24-

S26. 

20. Heaton, N. S., Randall, G. Multifaceted roles for lipids in 

viral infection. Trends Microbiol. 2011; 19(7): 368-375. 

21. Li, Y., Kakinami, C., Li, Q., Yang, B., Li, H. Human 

apolipoprotein A-I is associated with dengue virus and 

enhances virus infection through SR-BI. PLoS ONE. 2013; 8: 

e70390. 

22. Guevara, J. Jr., Prashad, N., Ermolinksy, B., Gaubatz, J. W., 

Kang, D., Schwarzbach, A. E., et al., Apo B100 similarities 

to viral proteins suggest basis for LDL-DNA binding and 

transfection capacity. J Lipid Res. 2010; 51(7): 1704-1718. 

231



Thejaswini et al: Serum lipid profile in dengue patients: a simple laboratory tool to predict disease severity 

DOI: https://doi.org/10.51248/.v41i2.787                                                                                 Biomedicine- Vol. 41 No. 2: 2021 

23. Ly, H., Francone, O. L., Fielding, C. J., Shigenaga, J. K., 

Moser, A. H., Grunfeld, C., et al., Endotoxin and TNF lead to 

reduced plasma LCAT activity and decreased hepatic LCAT 

mRNA levels in Syrian hamsters. J Lipid Res. 1995; 36(6): 

1254-1263. 

24. Ettinger, W. H., Varma, V. K., Sorci-Thomas, M., Parks, J. 

S., Sigmon, R. C., Smith, T. K., et al., Cytokines decrease 

apolipoprotein accumulation in medium from HepG2 cells.  

Arterioscler Thromb. 1994; 14(1): 8-13. 

25. Povoa, T. F., Alves, A. M., Oliveira, C. A., Nuovo, G. J., 

Chagas, V. L., Paes, M. V., et al., The pathology of severe 

dengue in multiple organs of human fatal cases: 

histopathology, ultrastructure and virus replication. PLoS 

ONE. 2014; 9(4): e83386. 

26. Rothwell, C., Lebreton, A., Young, N. C., Lim, J. Y., Liu, W., 

Vasudevan, S., et al., Cholesterol biosynthesis modulation 

regulates dengue viral replication. Virology. 2009; 389(1-2): 

8-19. 

27. Fernandez-Mestre, M. T., Gendzekhadze, K., Rivas-

Vetencourt, P., Layrisse, Z. TNF-alpha-308A allele, a 

possible severity risk factor of hemorrhagic manifestation in 

dengue fever patients. Tissue Antigens. 2004; 64: 469-472. 

28. Lima, W. G., Souza, N. A., Fernandes, S. O. A., Cardoso, V. 

N., Godoi, I. P. Serum lipid profile as a predictor of dengue 

severity: A systematic review and meta-analysis. Rev Med 

Virol. 2019; 29(5): e2056. 

29. Jordan, T. X., Randall, G. Flavivirus modulation of cellular 

metabolism. Curr Opin Virol. 2016; 19: 7-10. 

30. Heaton, N. S., Perera, R., Berger, K. L., Khadka, S., Lacount, 

D. J., Kuhn, R. J., et al., Dengue virus nonstructural protein 3 

redistributes fatty acid synthase to sites of viral replication 

and increases cellular fatty acid synthesis. Proc Natl Acad 

Sci. 2010; 107(40): 17345-17350. 

31. Gutsche, I., Coulibaly, F., Voss, J. E., Salmon, J., d’Alayer, 

J., Ermonval, M., et al., Secreted dengue virus nonstructural 

protein NS1 is an atypical barrel-shaped high-density 

lipoprotein. Proc Natl Acad Sci U S A. 2011; 108(19): 8003-

8008. 

32. Nowack R., Wiedemann, G. Pancytopenia with severe 

thrombocytopenia in a patient treated with twice-weekly 

LDL-apheresis by polyacrylate adsorption from whole blood. 

J Clin Apher. 2010; 25(2): 77-80. 

232


