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INTRODUCTION 

Dengue fever remains the most rapidly spreading mosquito-borne viral disease 

worldwide and in recent decades a re-emergence of the virus and its severe forms has 

been observed. Found in the tropical and sub-tropical regions of the world, over 2.5 

billion people live in dengue endemic countries, with approximately 50 million dengue 

infections diagnosed annually. Of those diagnosed, an estimated 500 000 people, the 

majority being children, develop severe forms of dengue and require hospitalization 

annually. About 2.5% of those affected do not survive. In recent years, increases in 

incidence have partly been attributed to urbanization and air travel, and infections are 

only expected to rise. 

 

There are 4 serotypes of the dengue Flavivirus that can present in a wide 

spectrum of manifestations. Presentations range from self-limited DF(dengue fever), 

causing arthralgia, myalgia, and headache, to the more severe forms, such as dengue 

hemorrhagic fever (DHF), presenting with thrombocytopenia, hemorrhagic 

manifestations and increased vascular permeability, and dengue shock syndrome 

(DSS), which can be fatal if left untreated. 

 

Treatment for DF has always been supportive, while severe forms of the disease 

require critical medical management of the patient’s body fluid volume. The ability to 

make early predictions of severe dengue in patients who display no warning signs and 

are at risk of developing severe DHF and DSS is critical in choosing appropriate 

intensive supportive therapy and improving survival since the newly developed 
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vaccine is not widely accessible. 

 

          Early detection of individuals at risk of developing severe forms of dengue 

could be possible with the identification of an ideal biomarker, which has been the 

focus of several research studies. While the mechanism behind individuals who 

contract DF and progress to severe dengue remains unclear; research speculates that 

the host immune response is a significant factor in dengue pathogenesis and suggest 

severe forms are most likely associated with immunopathology. This has led to the 

examination of immune response components, endothelial activation markers, and 

other biochemical and genetic markers as potential biomarkers. 

 

It has been established that hypolipidemia occurs in critically ill patients and is 

an independent predictor of clinical outcomes. Theories postulate that the 

immunopathogenesis of dengue infections demonstrate the possibility of lipoprotein’s 

ability to modify inflammatory immune function and host immune response during 

infections. Research also suggests that during viral infections, lipoproteins bind to 

viruses and neutralize their negative effects, while certain viruses use LDL receptors 

for entrance into cells.Similarly, HDL and LDL have been shown to modulate hepatitis 

C virus infectivity, promoting virus-cell interaction by facilitating virus-cell entry. 

Research also demonstrated that using markers to indicate thrombocytopenia and 

hemorrhagic manifestations have been associated with severe forms of dengue. 

Despite several studies looking at possible biomarkers to indicate severe forms of 

dengue, there have been few studies that address and elucidate a correlation between 

dengue fever severity and changes in the lipid profile.  
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AIMS AND OBJECTIVES 

 To determine fasting lipid profile as a predictor of mortality and morbidity in 

dengue infection 

 To  correlate the Fasting lipid profile with the Dengue severity 

 To  identify those patients at risk for capillary  leakage and coagulopathy. 
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REVIEW OF LITERATURE 

1. Sidrah Lodhi, Quratul Ain Tahira,
 
Sajid Abaidullah et al conducted a study 

―Hypocholesterolemia as a predictor of disease severity in dengue fever‖ 

This was comparative cross – sectional study  conducted in the Department of 

Medicine, Mayo Hospital, Lahore, from August to November 2012. The study 

comprised of 100 febrile patients with positive dengue serology. TC was 

measured on the admission day. The patients were observed during admission 

period for clinical outcome i.e. DF and DHF. DHF patients were graded as I – IV 

and grouped as favourable (I and II) and adverse (III and IV) out- come. 

 Out of 100 patients included in the study, 64 were males and 36 were 

females with mean age 33.03 ± 14.5 years and mean TC 3.02 ± 0.88 mmol/L. The  

63 DF and 37 DHF patients had mean ages of 30.21 ±12.7 and 37.84 ± 

16.21years respectively (p-value 0.017) and mean TC 3.43 ± 0.79 and 2.34 ± 0.56 

mmol/L respectively (p-value 0.000). M:F for DF and DHF was 2:1 and 1.47:1 

respectively (p-value 0.001). Among 37 DHF patients, there were 16 DHF I, 8 

DHF II, 10 DHF III and 3 DHF IV patients. For DHF I – IV, mean TC was 2.77 ± 

0.45, 2.16 ± 0.33, 2.05 ± 0.35 and1.49 ± 0.35 mmol/L respectively. DHF patients 

with favourable and adverse outcome had mean TC 2.55 ±0.5 and 1.92 ± 0.42 

mmol/l respectively (p = value 0.000). 

They concluded low serum TC strongly correlated with disease severity in 

dengue fever patients. 

 

 



 
 

5 
 

2.Suvarna JC, Rane PP. et al conducted a study 

     “ Serum lipid profile: a predictor of clinical outcome in dengue infection.” 

Trop Med Int Health. 2009; 14:576-585. 

          During a 2006 dengue outbreak in Mumbai, India, this prospective study was 

conducted over 18 months at a tertiary care hospital on dengue patients   to 

determine the relationship between lipoproteins and dengue severity, as well as other 

outcomes, such as patient survival, bleeding severity, capillary leakage, supportive 

therapy requirement, and duration of hospital stay. 

Included in this study were 50 children (1 month to 18 years old) with dengue 

fever (DF) and 50 age- and sex-matched non-febrile children, considered controls. 

After participants were classified and diagnosed using standard WHO criteria, 18 

(36%) patients were DF, 19 (38%) were DHF and 13 (26%) were DSS. Age 

distribution demonstrated that severe dengue was more frequent in the 0 to 3-year age 

group vs. the 12 to 18-year age group. The opposite was shown for mild dengue (DF), 

where it was more common at age 12-18 years than at 0-3 years. The study compared 

lipid profile of dengue cases and controls, between lipid profile in survived and 

expired patients and between lipid profile and disease severity. Excluded from this 

study were cases or controls with nephrotic syndrome, obesity (BMI ≥30), or parental 

history of diabetes mellitus, obesity, lipid disorder, or coronary artery diseases at age < 

55. 

When comparing lipid profile of cases and controls, mean triglycerides (TG) 

and VLDL levels were higher in cases than controls (P value < 0.05), while mean 

HDL and LDL levels were lower in cases than in controls (P values = 0 and 0.001, 

respectively). The study also showed that mean cholesterol level was lower in DSS 
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than in controls (P = 0.005), but not in those with DHF and DF (P values 0.724 and 

0.108, respectively). Cholesterol and VLDL were different among the disease 

severity groups, whereas TG, HDL and LDL did not differ. Lower levels were seen  

in DSS and higher levels in DF. Data showed that mean cholesterol level was higher 

in DF than in DHF, DSS (P-value 0.01, 0.001, respectively) but did not differ 

between DHF and DSS. The study also demonstrated that the odds of having DSS 

are four times more with a TG <150, than at a TG>150. Otherwise, none of the lipids 

significantly predicted survival or death. 

 

3..Biswas HH, Gordon A, Nunez A, Perez MA et al conducted a study 

“Lower low- density lipoprotein cholesterol levels are associated with severe 

dengue outcome.‖ 

  PLoS Negl Trop Dis. 2015;9(9): e0003904. doi: 10.1371/journal.pntd.0003904 

              The study was conducted at the Infectious Disease Ward of the Hospital 

Infantil Manuel de Jesus Rivera in Managua.Eligibility criteria included infants and 

children between the ages of 6 months and 14 years old presenting with a fever or 

history of fever for less than 7 days and one or more of the following signs and 

symptoms: headache, arthralgias, myalgias, retro-orbital pain, positive tourniquet 

test, petechiae, or signs of bleeding. Annually, both inpatients and outpatients were 

enrolled during the peak of dengue season (August 1 to January 31) and were 

followed clinically through the acute phase of illness. For each enrolled participant, a 

medical history and complete physical exam was performed. Vital signs, signs and 

symptoms, and fluid balance and treatment were documented 2 times a day, and a 
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blood sample was drawn daily for 3 days to include: complete blood counts, 

platelets, blood chemistry, and serological, virological, and molecular biological 

tests for dengue infection. Additionally, a convalescent serum sample (14-21 days 

post-onset of illness) was drawn for paired serological testing. Information was 

collected every 12 hours for inpatients and every 24 hours for outpatients who were 

asked to return daily. For inpatients, a non-fasting blood sample was taken each  

morning to measure serum lipids, while non-fasting blood sample was obtained at 

each follow-up visit for outpatients. A case was considered laboratory-confirmed 

dengue when acute infection was demonstrated by: detection of DENV RNA by RT-

PCR; isolation of DENV; seroconversion of DENV-specific IgM antibodies 

observed by MAC-ELISA in paired acute and convalescent phase samples; and/or a 

> 4-fold increase in anti-DENV antibody titer. 

  Following exclusions, 1236 patients were suitable for analysis, including 789 

(64%) laboratory-confirmed as DENV positive and 447 (36%) tested negative and 

classified as OFI. From the participants, it was observed that children aged 9 to 12 

were more likely to be classified as having more severe forms of dengue, most 

patients (82%) were hospitalized and patients generally presented on day 4-5 of 

illness. As the first study to analyze changes in cholesterol levels by day of illness in 

dengue patients, with use of time-ordered analysis, it was found that total serum 

cholesterol (TC), was significantly lower in dengue-positive patients than in dengue- 

negative patients on day 3-8 of illness (p<0.05). Trajectories for LDL levels were 

similar to those of TC on day 2 (p<0.05) and days 4-8 of illness (p<0.001). In 

contrast, HDL levels were significantly decreased only on days 5-7 of illness . 
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  Moreover, results showed that LDL levels had the greatest decrease, which 

suggests its effect on lowering total cholesterol. When examining the trajectories of 

cholesterol by severity during the course of illness regardless of severity 

classification, TC was significantly lower in patients who developed severe dengue 

compared to patients with mild dengue .Finally, using the WHO 1997 disease 

severity classification showed that for each 10 mg/dl decrease in TC and LDL-C at  

presentation, the risk of development of DHF/DSS increased by 9% (95% CI: 0-

19%) and 12% (95% CI: 0-26%), respectively, suggesting its potential use as a 

prognostic marker for severe forms of the disease.  

 

4 . Eric C. M. van Gorp, Catharina Suharti  et al conducted a study 

―Changes in plasma lipid profile as a potential predictor of clinical outcome in 

dengue haemorrhagic fever‖ 

In 50 consecutive children admitted to the intensive care unit with the clinical 

diagnosis of dengue hemorrhagic fever (DHF)/dengue shock syndrome (grade III or 

IV), 20 patients with mild DHF (grade I or II), and 20 healthy control pa- tients, the 

plasma lipid profile was measured. The clinical diagnosis of grade I and II DHF 

was made on the basis of abrupt onset of fever, thrombocytopenia (100 × 109 

platelets/L), evidence of plasma leakage (manifested by hemoconcentration or 

signs of serous effusion), and a hemorrhagic tendency. A positive tourniquet 

test result and/or easy bruising in the absence of spontaneous bleeding 

differentiates DHF I from DHF II. A diagnosis of DHF III was made if there was 

additional circulatory failure manifested by a rapid and weak pulse and 

narrowing pulse pressure (20 mm Hg) or hypotension in the presence of a 
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cold clammy skin and restlessness. Patients with undetectable blood pressure 

or pulse were given a diagnosis of DHF IV. In all subjects, the plasma lipid 

profile (i.e., cholesterol, high-density lipoprotein [HDL], LDL, and triglyceride 

levels) was determined on the day of admission. The presence of dengue virus 

was objectively confirmed by serologic assays. The mild DHF group also did not 

differ from the severe DHF group with regard to age, sex, and admission day. 

 The median LDL level in the control group was 1.79 mmol/L (interquartile  

range, 1.30–2.26 mmol/ L); in the mild DHF group, it was 1.77 mmol/L 

(interquartile range, 1.42–2.18 mmol/L); and in the dengue shock syndrome (DSS) 

group, it was 1.04 mmol/L (interquartile range, 0.78–1.67 mmol/L). . The median 

HDL level in the control group was 1.25 mmol/L (interquartile range, 1.13–1.39 

mmol/L); in the mild DHF group, it was 0.72 mmol/L (interquartile range, 0.5–0.87 

mmol/L); and in the dengue shock syndrome (DSS) group, it was 0.21 mmol/L 

(interquartile range, 0.14–0.37 mmol/L). . The median cholesterol level in the 

control group was 3.45 mmol/L (interquartile range, 3.08–3.70 mmol/ L); in the mild 

DHF group, it was 3.10 mmol/L (interquartile range, 2.80–3.73 mmol/L); and in the 

dengue shock syndrome (DSS) group, it was 2.35 mmol/L (interquartile range, 1.85–

2.90 mmol/L). In the present study, we found a significant difference in the 

plasma cholesterol, HDL, and LDL levels among patients with mild DHF (i.e., 

grade I or II), severe DHF (i.e., grade III or IV), and a control group of healthy 

subjects, as well as between patients who did and patients who did not survive in 

the severe DHF group. The observed differences could be considered to 

represent surrogate markers for severe infection, because they could represent 

actual markers of risk for severe infection and poor clinical outcome.  
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   Dengue is the most rapidly spreading mosquito-borne viral disease of mankind,  

   with a 30- fold increase in global incidence over the last five decades. It is a  major 

public health concern throughout the tropical and subtropical regions of the  world. . 

It has shown an increase due to various reasons – construction activities,  lifestyle 

changes, deficient water management, improper water storage ,stagnation of rain 

water in containers lying outside houses and practices leading   to proliferation of  

vector breeding  sites in urban, semi-urban and rural areas. 

   

EPIDEMIOLOGY: 

  The epidemiology of dengue is an intricate phenomenon which depends upon a 

complex relationship between epidemiological factors, viz. host (man and 

mosquito), agent (virus) and the environment (abiotic and biotic factors). The 

complexity of relationship among these factors eventually determines the level of 

endemicity in an area. 

 

    Dengue virus 

  The agent of dengue, i.e. dengue viruses, are categorized under the genus 

Flavivirus. These viruses contain single stranded RNA and are small in size (50 

nm). There are four dengue virus serotypes which are designated as DENV-1, 

DENV-2, DENV-3 and DENV-4 

    Although all four serotypes are antigenically similar, they are different enough 

to elicit cross- protection only for a few months after infection by any one of 

them. Infection with any one serotype confers lifelong immunity to the virus 
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serotype. The four dengue virus serotypes can co-circulate in the endemic areas 

because the immunity to one serotype does not afford protection from the 

infection by a heterotopous serotype. Individual variations occur in antibody 

responses to the dengue virus. Secondary infections are associated with elevated 

risks of severe disease outcomes. Primary and secondary infections are 

distinguishable based on their antibody responses. The ability of all DENV 

serotypes to utilize pre-existing heterotypic flavivirus antibody to enhance 

infection is a unique feature of DENV which distinguishes it from all other 

flaviviruses and is considered to be the primary basis of DENV pathogenesis. 

    The dengue virus genome is composed of three structural protein genes encoding 

the nucleocapsid of core protein ©, a membrane associated protein (M), an 

envelope protein (E) and seven non-structural (NS) proteins – NS1, NS2A, NS2B, 

NS3, NS4A, NS4B and NS5. The functions for all the individual NS-proteins are 

not well characterized. However, NS1 protein has been shown to interact with the 

host immune system, and known to evoke T cell responses. In dengue virus 

infection, patients have measurable levels of NS1 protein in the blood, which are 

utilized as a diagnostic marker of the infection. 

   Vector : 

Dengue viruses are transmitted from an infected person to others by the bite of 

the female Aedes (Ae.) mosquito. In India, Ae. aegypti is the main vector in most 

urban areas; however, Ae. albopictus is also incriminated in many states. Other 

species like Ae. polynesiensis and Ae. niveus have also been incriminated as 

secondary vectors in some countries. 
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The female mosquito deposits eggs singly on damp surfaces just above the  

waterline. Under optimal conditions, the adult emerges in seven days (after the 

aquatic stages in the life cycle of Ae. aegypti). At low temperatures, it may take 

several weeks to emerge. The eggs can withstand desiccation (can remain in a 

viable dry condition) for more than a year and emerge within 24 hours once it 

comes in contact with water. This is also a major hurdle in prevention and control 

of dengue. 

         Climatic conditions, particularly temperature and rainfall, have a major 

impact on the life cycle, breeding and longevity of vectors and thus transmission of 

the disease. The average survival of Ae. aegypti is 30 days and Ae. albopictus is 

about eight weeks. During the rainy season, when survival is longer, the risk of 

virus transmission is greater. Aedes is a daytime feeder and can fly up to a limited 

distance of 400 metres. In the absence of any vaccine or specific drug for dengue, 

vector control is very significant in preventing disease transmission. 

Ae. aegypti breeds almost entirely in domestic man-made water receptacles 

found in and around households, water storage containers, water reservoirs, 

overhead tanks, desert coolers, unused tyres, coconut shells, disposable cups, 

unused grinding stones, industrial and domestic junk, construction sites, etc. Ae. 

albopictus prefers natural larval habitats which include tree holes, latex collecting 

cups in rubber plantations, leaf axils, bamboo stumps, coconut shells, etc. 

 

Environmental factors : 

   The population of Ae. aegypti fluctuates with rainfall and water 

storage. Its lifespan is influenced by temperature and humidity. It survives best  
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between 16oC and 30oC and a relative humidity of 60–80%. Altitude is also a 

limiting factor for the distribution and is restricted to between sea level and 1000 ft 

above sea level. 

 

 Host factor 

After an incubation period of 4-10 days, infection by any of the four virus 

serotypes  can produce a wide spectrum of illness, although most infections are 

asymptomatic or subclinical . Primary infection is thought to induce lifelong 

protective immunity to the infecting serotype. Individuals suffering an infection are 

protected from clinical illness with a different serotype within 2-3 months of the 

primary infection but with no long-term cross-protective immunity. 

Individual risk factors determine the severity of disease and include 

secondary infection, age, ethnicity and possibly chronic diseases (bronchial asthma, 

sickle cell anaemia and diabetes mellitus). Young children in particular may be less 

able than adults to compensate for capillary leakage and are consequently at greater 

risk of dengue shock. Travel to dengue endemic areas is a most important risk 

factor. However, if the patient develops fever more than two weeks after travel, it is 

unlikely to be dengue infection. Migration of a patient during viremia to a non- 

endemic area may introduce dengue into that area. The geographical spread of 

dengue has been reported to occur mainly by people travelling from endemic areas 

to non-endemic areas. The time interval between infections and the particular viral 

sequence of infections may also be of importance.  Antibody-dependent 

enhancement (ADE) of infection has been hypothesized  as a mechanism to explain 

severe dengue in  the course of a secondary infection and in infants with primary  
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 infections. In this model, non-neutralizing, cross-reactive antibodies raised during a 

primary infection, or acquired passively at birth, bind to epitopes on the surface of a 

heterologous infecting virus and facilitate virus entry into Fc-receptor-bearing cells. 

The increased number of infected cells is predicted to result in a higher viral burden  

and induction of a robust host immune response that includes inflammatory 

cytokines and mediators, some of which may contribute to capillary leakage. During 

a secondary infection, cross-reactive memory T cells are also rapidly activated, 

proliferate, express cytokines and die by apoptosis in a manner that generally 

correlates with overall disease severity. Host genetic determinants might influence 

the clinical outcome of infection , though most studies have been unable to 

adequately address this issue. 

During the acute phase of illness the virus is present in the blood and its 

clearance  from this compartment generally coincides with defervescence. Humoral 

and cellular immune responses are considered to contribute to virus clearance via 

the generation   of neutralizing antibodies and the activation of CD4+ and CD8+ T 

lymphocytes. In addition, innate host defence may limit infection by the virus. 

After infection, serotype- specific and cross-reactive antibodies and CD4+   and 

CD8+   T cells remain measurable   for years. 

Plasma leakage, haemoconcentration and abnormalities in homeostasis 

characterize severe dengue. The mechanisms leading to severe illness are not well 

defined but the immune response, the genetic background of the individual and the 

virus characteristicsmay all contribute to severe dengue. 

Endothelial cell activation could mediate plasma leakage . Plasma leakage is 

thought to be associated with functional rather than destructive effects on 



 
 

15 
 

endothelial cells. Activation of infected monocytes and T cells, the complement 

system and the production of mediators, monokines, cytokines and soluble receptors 

may also be involved in endothelial cell dysfunction. 

Thrombocytopenia may be associated with  alterations  in  

megakaryocytopoieses  by the infection of human haematopoietic cells and 

impaired progenitor cell growth, resulting in platelet dysfunction (platelet activation 

and aggregation), increased destruction or consumption (peripheral sequestration 

and consumption). Haemorrhage may be a consequence of the thrombocytopenia 

and associated platelet dysfunction  or disseminated intravascular coagulation. In 

summary, a transient and reversible imbalance of inflammatory mediators, 

cytokines and chemokines occurs during severe dengue, probably driven by a high 

early viral burden, and leading to dysfunction of vascular endothelial cells, 

derangement of the haemocoagulation system then to plasma leakage, shock and 

bleeding. 

Transmission cycle 

The female Ae. aegypti usually becomes infected with the dengue virus when 

it takes a blood meal from a person during the acute febrile (viremia) phase of 

dengue illness. After an extrinsic incubation period of 8 to 10 days, the mosquito 

becomes infected. The virus is transmitted when the infected female mosquito 

bites and injects its saliva into the wound of the person bitten. The cycle of dengue 

continues by this process. Dengue begins abruptly after an intrinsic incubation  

period of 4 to 7 days (range 3–14 days). There is also evidence of vertical 

transmission of dengue virus from infected female mosquitoes to the next 

generation. 
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 COURSE OF DISEASE: 

 Dengue infection is a systemic and dynamic disease. It has a wide clinical 

spectrum  that includes both severe and non-severe clinical manifestations . After  

the incubation period, the illness begins abruptly and is followed by the three phases 

-febrile, critical and recovery. 

 

Febrile phase : 

Patients typically develop high-grade fever suddenly. This acute febrile 

phase usually lasts 2–7 days and is often accompanied by facial flushing, skin 

erythema, generalized body ache, myalgia, arthralgia and headache . Some  

patients  may  have  sore  throat, injected pharynx and conjunctival injection.  

Anorexia,  nausea  and  vomiting are common. It can be difficult to distinguish 

dengue clinically from non-dengue febrile diseases in the early febrile phase. A 

positive tourniquet test in this phase increases the probability of dengue. In 

addition, these clinical features are indistinguishable between severe and non-

severe dengue cases. Therefore monitoring for warning signs and other clinical 

parameters is crucial to recognizing progression to the critical phase. 

Mild haemorrhagic manifestations like petechiae and mucosal membrane 

bleeding  (e.g. nose and gums) may be seen . Massive vaginal bleeding (in women 

of childbearing age) and gastrointestinal bleeding may occur during this phase but 

is not common. The liver is often enlarged and tender after a few days of fever.  

  The earliest abnormality in the full blood count is a progressive decrease in total    

white cell count, which should alert the physician to a high probability of dengue.  
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Critical phase : 

          Around the time of defervescence, when the temperature drops to 37.5–38oC 

or less and remains below this level, usually on days 3–7 of illness, an increase in 

capillary permeability in parallel with increasing haematocrit levels may occur .  

  This marks the beginning of the critical phase. The period of clinically significant     

plasma leakage usually lasts 24–48 hours. 

Progressive leukopenia  followed by a rapid decrease in platelet count 

usually precedes plasma leakage. At this point patients without an increase in 

capillary permeability will improve, while those with increased capillary 

permeability may become worse as a result of lost plasma volume. The degree of 

plasma leakage varies. Pleural effusion and ascites may be clinically detectable 

depending on the degree of plasma leakage and  the volume of fluid therapy. 

Hence chest x-ray and abdominal ultrasound can be useful tools for diagnosis. The 

degree of increase above the baseline haematocrit often reflects the severity of 

plasma leakage. 

Shock occurs when a critical volume of plasma is lost through leakage. It 

is often preceded by warning signs. The body temperature may be subnormal 

when shock occurs. With prolonged shock, the consequent organ hypoperfusion 

results in progressive organ impairment, metabolic acidosis and disseminated 

intravascular coagulation. This in turn leads to severe haemorrhage causing the 

haematocrit to decrease in severe shock. Instead of the leukopenia usually seen 

during this phase of dengue, the total white cell count may increase in patients  

 with severe bleeding. In addition, severe organ impairment such as severe 
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hepatitis, encephalitis or myocarditis and/or severe bleeding may also develop 

without obvious plasma leakage or shock . 

Those who improve after defervescence are said to have non-severe dengue. 

Some patients progress to the critical phase of plasma leakage without  

defervescence and, in these patients, changes in the full blood count should be used 

to guide the onset of the critical phase and plasma leakage  

Those who deteriorate will manifest with warning signs. This is called 

dengue with warning signs . Cases of dengue with warning signs will probably  

recover  with early intravenous rehydration. Some cases will deteriorate to severe 

dengue 

 

Recovery phase : 

    If the patient survives the 24–48 hour critical phase, a gradual reabsorption 

of extravascular compartment fluid takes place in the following 48–72 hours. 

General well-being improves, appetite returns, gastrointestinal symptoms abate, 

haemodynamic status stabilizes and diuresis ensues. Some patients may have a 

rash of “isles of white in the sea of red”. Some may experience generalized 

pruritus. Bradycardia and electrocardiographic changes are common during this 

stage. 

   The haematocrit stabilizes or may be lower due to the dilutional effect of 

reabsorbed fluid. White blood cell count usually starts to rise soon after 

defervescence but the recovery of platelet count is typically later than that of white  

 blood cell count. Respiratory distress from massive pleural effusion and ascites 

will occur at any time if excessive intravenous fluids have been administered. 
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Clinical manifestations of 

Vasculopathy 

(Capillary leakage) 

- Hypotension/shock 

Pleural effusion 

Ascites 
Bleeding 
Organ involvement 

Clinical manifestations 

of coagulopathy 

(bleeding) 

Increased vascular 

permeability (DHF) 

Deposition on vessels, 

various tissues and 

platelets 

Production of various 

chemical mediators 

Antigen antibody 

reaction with 

complement activation 

Production of 

antibodies/presence of 

enhancing antibodies 

 
Activation of T-Cells 

Dengue virus infection 

During the critical and/or recovery phases, excessive fluid therapy is associated 

with pulmonary oedema or congestive heart failure. 

                               

IMMUNOPATHOGENESIS: 

 

 

IMMUNOPATHOGENESIS 

Capillary leakage and shock: 

  More commonly, hypotension is caused by plasma leakage which may be 

mild and transient or progress to profound shock with undetectable pulse and blood 

pressure. A transient disturbance in the function of the endothelial glycocalyx layer 

may be involved during dengue infection and alter temporarily the characteristics of 

the fibre matrix of the endothelium. Anti-NS1 antibody acts as autoantibodies that  
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Decrease fibrinogen level 

Increase level of fibrinogen degradation 

product (FDP) 

Increase level of D-Dimer 

Consumptive coagulopathy (activation of 

mononuclear phagocytes) 

Sequestration of platelets 

 

 
 

 

 
 

 

Abnormal coagulogram 

Thrombocytopenia 

Platelet dysfunction 

Prothombin complex deficiency 

secondary to Liver involvement 

Endothelial injury 

DIC and Prolong aPTT 

 

 

 

 
 
 

 

 

cross-react with platelets and noninfected endothelial cells which trigger the 

intracellular signaling leading to disturbances in capillary permeability. Plasma 

leakage is caused by diffuse increase in capillary permeability and manifest as any  

combination of haemoconcentration, pleural effusion or Ascites. It usually becomes 

evident on 3rd to 7th day of illness and patients may be afebrile during this time. It 

is likely that both dengue virus infected monocytes and activated specific T 

lymphocytes are responsible for increased level of cytokines especially in 

DHF/DSS. 

 Coagulopathy in dengue: 

  

Coagulopathy associated with dengue Fever is well observed but 

unfortunately underlying mechanisms still remain unclear. An increase in activated 

Partial Thromboplastin Time (aPTT) and reduction in fibrinogen concentrations are 

fairly consistent findings. Thrombocytopenia associated with coagulopathy 

increases the severity of haemorrhage. Release of heparin sulphate or chondroitin 

sulphate (molecules similar in structure to heparin that can mimic in function as an 

anticoagulant) from the glycocalyx also contribute to coagulopathy 

 

Causes of Bleeding in DF/DHF 
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Causes of Thrombocytopenia: 

 Destruction of platelet (antiplatelet antibodies) 

 DIC 

 Bone marrow suppression in early stage 

 Peripheral sequestration of platelets. 

Traditional WHO classifications for dengue severity  

DENGUE FEVER (DF) 

Acute febrile illness with two or more of the following: 

- Headache 

- Retro-orbital pain 

       - Myalgia 

- Leukopenia 

-Arthralgia 

- Rash 

- Hemorrhagic manifestations 

- Supportive serology or occurrence at the same location and time as other confirmed 

cases of dengue fever. 

DENGUE HEMORRHAGIC FEVER (DHF) 

All of the following must be present: 

- Fever or history of acute fever, lasting 2–7 days, occasionally biphasic. 

- Hemorrhagic manifestations: 

- Positive torniquet test; 

- Petechiae, ecchymosis, purpura or bleeding from mucosa, gastrointestinal tract, 

injection sites or other locations; or 

- Haematemesis/melena. 

- Thrombcytopenia (,100,000 platelets per mm3). 

- Evidence of plasma leakage due to increased vascular permeability. 

DENGUE SHOCK SYNDROME (DSS) 

DHF with hypotension for age or narrow pulse pressure (,20 mmHg), plus one of the 

following: 

- Rapid and weak pulse 

- Cold, clammy skin, restlessness 
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Revised WHO Classification for Dengue Severity 

DENGUE WITHOUT WARNING SIGNS 

Fever and two of the following: 

- Nausea, vomiting 

- Rash 

- Aches and pains 

- Leukopenia 

- Positive torniquet test 

DENGUE WITH WARNING SIGNS 

Dengue as defined above with any of the following: 

       -Abdominal pain or tenderness 

-Persistent vomiting 

- Clinical fluid accumulation 

- Mucosal bleeding 

- Lethargy, restlessness 

- Liver enlargement .2 cm 

- Laboratory: increase in HCT concurrent with rapid decrease in platelet count 

SEVERE DENGUE 

Dengue with at least one of the following criteria: 

- Severe Plasma Leakage leading to: 

            – Shock (DSS) 

            – Fluid accumulation with respiratory distress 

- Severe Bleeding as evaluated by clinician 

- Severe organ involvement 

            – Liver: AST or ALT$1000 

            – CNS: impaired consciousness 

            – Failure of heart and other organs 
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CLINICAL MANIFESTATIONS OF DF/ DHF 

 

  Dengue viral infected person may be asymptomatic or symptomatic and 

clinical manifestations vary from undifferentiated fever to florid haemorrhage and 

shock. The clinical presentations depend on various factors such as age, immune 

status of the host, the virus strain and primary or secondary infection. Infection with 

one dengue serotype gives lifelong immunity to that particular serotype. 

 

Undifferentiated dengue Fever (UDF) 

  In primary dengue infection patient may develop mild to moderate fever and 

it is often difficult to distinguish from other viral infections. Maculopapular rash 

may or may not appear during fever or defervescence. The symptoms of DF may not 

be very distinguished and signs of bleeding or capillary leakage may be absent. 

 

Severe dengue 

 Severe dengue is defined by one or more of the following:  

- plasma leakage that may lead to shock (dengue shock) and/or fluid 

accumulation, with or without respiratory distress, and/or  

- severe bleeding, and/or 

- severe organ impairment. 

  As dengue vascular permeability progresses, hypovolaemia worsens and 

results in shock. It usually takes place around defervescence, usually on  day  4  or  

5  (range  days 3–7) of illness, preceded by the warning signs. During the initial  

stage of shock,  the compensatory mechanism which maintains a normal systolic  
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blood pressure also produces tachycardia and peripheral vasoconstriction with 

reduced skin perfusion resulting in cold extremities and delayed capillary refill  

time. Uniquely, the diastolic pressure rises towards the systolic pressure and the 

pulse pressure narrows as the peripheral vascular resistance increases. Patients in 

dengue shock often remain conscious and lucid. The inexperienced physician may 

measure a normal systolic pressure and misjudge the critical state of the patient. 

Finally, there is decompensation and both pressures disappear abruptly. Prolonged 

hypotensive shock and hypoxia may lead to multi-organ failure and an extremely 

difficult clinical course. 

The patient is considered to have shock if the pulse pressure (i.e. the 

difference between the systolic and diastolic pressures) is ≤ 20 mm Hg in children or 

he/she has signs of poor capillary perfusion (cold extremities, delayed capillary 

refill, or  rapid  pulse rate). In adults, the pulse pressure of ≤ 20 mm Hg may indicate 

a more severe shock. Hypotension is usually associated with prolonged shock which 

is often complicated by major bleeding. 

Patients with severe dengue may have coagulation abnormalities, but these 

are usually not sufficient to cause major bleeding. When major bleeding does occur, 

it is almost always associated with profound shock since this, in combination with 

thrombocytopenia, hypoxia and acidosis, can lead to multiple organ failure and 

advanced disseminated intravascular coagulation. Massive bleeding may occur 

without prolonged shock in instances when acetylsalicylic acid (aspirin), ibuprofen 

or corticosteroids have been taken. 

Unusual manifestations, including acute liver failure and encephalopathy, 
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may be present, even in the absence of severe plasma  leakage  or  shock.  

Cardiomyopathy  and encephalitis are also reported in a few dengue cases. However,  

most deaths from dengue occur in patients with profound shock, particularly if the 

situation is complicated by fluid overload. 

Severe dengue should be considered if the patient is from an area of dengue risk 

presenting with fever of 2–7 days plus any of the following features: 

 

 There is evidence of plasma leakage, such as: 

- high or progressively rising haematocrit; 

- pleural effusions or ascites; 

- circulatory compromise or shock (tachycardia, cold and clammy extremities, 

capillary refill time greater than three seconds, weak or undetectable pulse, 

narrow pulse pressure or, in late shock, unrecordable blood pressure). 

 There is significant bleeding. 

 There is an altered level of consciousness (lethargy or restlessness, coma, 

convulsions). 

 There is severe gastrointestinal involvement (persistent vomiting, increasing 

or intense abdominal pain, jaundice). 

 There is severe organ impairment (acute liver failure, acute renal failure, 

encephalopathy or encephalitis, or other unusual manifestations, 

cardiomyopathy) or other unusual manifestations. 
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Expanded dengue Syndrome (EDS) 

 Mild or Severe organ involvement may be found in DF/DHF. Unusual 

manifestations of DF/DHF are commonly associated with co-morbidities and with 

various other co-infections. 

 

 Clinical manifestations observed in EDS are as follows: 

 

 

 

SYSTEM UNUSUAL OR ATYPICAL MANIFESTATIONS 

CNS 

involvement 

Encephalopathy, encephalitis, febrile seizures, I/C bleed 

G. I. 

involvement 

Acute Hepatitis / fulminant hepatic failure, cholecystitis, 

cholangitis 

acute pancreatitis 

Renal 

involvement 

Acute renal failure, haemolytic uremic syndrome, acute 

tubular necrosis 

Cardiac 

involvement 

Cardiac arrhythmia, cardiomyopathy, myocarditis, 

pericardial effusion 

Respiratory Pulmonary oedema, ARDS, pulmonary haemorrhage. 

pleural effusion 

Eye Conjunctival bleed, macular haemorrhage, visual 

impairment, optic neuritis 
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DENGUE FEVER WITH WARNING SIGNS AND SYMPTOMS: 

 

The following signs and symptoms are useful as indicators of disease progression 

and severity of DF/DHF/DSS: 

 Recurrent vomiting 

 Pleural effusion/ ascites/ gall bladder oedema on imaging 

 Minor bleeding from different sites, scanty haemoptysis, haematemesis,     

haematuria, increase menstrual flow, gum bleeding, etc. 

  Abdominal pain or discomfort 

 Palpitation, breathlessness 

 Hepatic dysfunction or hepatomegaly 

 Decrease urinary output 

 High HCT (>45%) 

 Rapid fall in platelet count 

 Cold clammy extremities 

 Narrow pulse pressure 

 Rapid pulse 

 Hypotension 
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The following definitions were used for each of the warning signs: 

 Abdominal pain: abdominal tenderness and continuous pain (not intermitent), 

on some occasions diffuse. 

 Persistent vomiting: more than three episodes of vomiting in 12 hours, 

preventing adequate oral    hydration. 

 Clinical accumulation of liquids: pleural effusion and ascites diagnosed 

clinically, confirmed with imaging techniques (ultra- sound for ascites, 

gallbladder wall thickening, and pleural effusion, and/or X-rays for pleural 

effusion).  

 Mucosal bleeding: bleeding gums or conjunctiva, epistaxis, vaginal bleeding, 

bleeding from digestive, respiratory or urinary system (kidneys); mucosa 

defined as respiratory, vaginal, digestive, conjunctival and urinary tract 

mucosa.  

 Lethargy: evaluated as an alteration of consciousness with a Glasgow score 

less than 15 or a Blantyre score less than 5. Irritability: irritability or 

restlessness.  

 Hepatomegaly: the liver edge palpated by the clinician more than 2 cm below 

the costal margin. 

 Increased hematocrit concurrent with rapid decrease in platelet count: 

increase in hematocrit together with a decrease of .10,000 platelets/mm3 in 24 

hours with respect to previous measurement or concurrent with platelet count 

#100,000 cells/mm3 
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Probable DF/DHF: 

A case compatible with clinical description of dengue Fever during outbreak.: 

OR 

Non-ELISA based NS1 antigen/ IgM positive. 

 

(A positive test by RDT will be considered as probable due to poor sensitivity and 

Specificity of currently available RDTs.) 

 

Conifrmed dengue Fever: 

A case compatible with the clinical description of dengue fever with at least one of the 

following 

 

Isolation of the dengue virus (Virus culture +VE) from serum, plasma, leucocytes. 

Demonstration of IgM antibody titre by ELISA positive in single serum sample. 

Demonstration of dengue virus antigen in serum sample by NS1-ELISA. 

IgG seroconversion in paired sera after 2 weeks with Four fold increase of IgG titre. 

Detection of viral nucleic acid by polymerase chain reaction (PCR). 

 

Case Definition 
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*DF: 

 Fever of 2-7 days with two or more of following- Headache, Retro orbital pain, 

Myalgia, Arthralgia with or without leukopenia, thrombocytopenia and no 

evidence of plasma leakage. 

DHFI: Above criteria plus positive tourniquet test and evidence of plasma 

leakage. 

Thrombocytopenia with platelet count less than 100000/ cu.mm and Hct rise 

more than 20% over baseline. 

 

DHFII: Above plus some evidence of spontaneous bleeding in skin or other 

organs (black tarry stool, epistaxis, gum bleeds) and abdominal pain. 

Thrombocytopenia with platelet count less than 100000/ cu.mm and Hct rise 

more than 20% over baseline. 

 

DHFIII (DSS): Above plus circulatory failure (weak rapid pulse, narrow pulse 

pressure < 20 mm Hg, Hypotension, cold clammy skin, restlessness). 

Thrombocytopenia with platelet count less than 100000/ cu.mm and Hct rise 

more than 20% over baseline. 

 

DHFIV (DSS): Profound shock with undetectable blood pressure or pulse. 

Thrombocytopenia with platelet count less than 100000/ cu.mm and Hct rise 

more than 20% over baseline. 

                                         Grading of DF/DHF 
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LABORATORY DIAGNOSIS 

1.ELISA-based NS1 antigen tests 

     Dengue NS1 antigen, a highly conserved glycoprotein which is produced in 

both membrane-associated and secretion forms, is abundant in the serum of patients 

during the early stages of DENV infection. It has been found to be useful as a tool for the 

diagnosis of acute dengue infections. It is a simple test that is more specific and shows high 

sensitivity. 

NS1 enables detection of the cases early, i.e. in the viremic stage, which has 

epidemiological significance for containing the transmission.The NS1 ELISA-based 

antigen assay is commercially available for DENV and many investigators have 

evaluated this assay for sensitivity and specificity. The NS1 assay may also be useful 

for differential diagnostics between flaviviruses because of the specificity of the assay. 

 

 2.IgM-capture enzyme-linked immunosorbent assay (MAC-ELISA) 

      MAC-ELISA has been widely used in the past few years. It is a simple test that 

requires very little sophisticated equipment. MAC-ELISA is based on detecting the 

dengue-specific IgM antibodies in the test serum by capturing them using anti-human 

IgM that was previously bound to the solid phase. This is followed by addition of 

dengue antigen if the IgM antibody from the patient's serum is anti-dengue, it will bind 

to the dengue antigen. An enzyme- substrate is added to give a colour reaction for easy 

detection. 

The anti-dengue IgM antibody develops a little faster than IgG and is usually 

detectable by day 5 of the illness. However, the rapidity with which IgM develops 

varies considerably among patients. Some patients have detectable IgM on days 2 to 4  
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after the onset of illness, while others may not develop IgM for seven to eight days after 

the onset. In some primary infections, detectable IgM may persist for more than 90 days, 

but in most patients it wanes to an undetectable level by 60 days. It is reasonably certain, 

however, that the person had a dengue infection sometime in the past two to three 

months. MAC-ELISA has become an invaluable tool for surveillance of DF/DHF. In 

areas where dengue is not endemic, it can be used in clinical surveillance for viral 

illness or for random, population-based serosurveys, with the certainty that any 

positives detected are recent infections. It is especially useful for hospitalized patients, 

who are generally admitted late in the illness after detectable IgM is already present in 

the blood. 

                     

                      3.Isolation of dengue virus 

Isolation of most strains of dengue virus from clinical specimens can be 

accomplished in the majority  of cases, provided that the sample is taken in the first 

five days of illness and processed without delay. Specimens that may be suitable for 

virus isolation include acute phase serum, plasma or washed buffy coat from the 

patient, autopsy tissues from fatal cases, especially liver, spleen, lymph nodes and 

thymus and mosquitoes collected in nature. Isolation of the virus takes 7–10 days, hence 

it may not be very useful for starting the management of patients with DF/DHF. 

 

4.Polymerase chain reaction (PCR) 

Molecular diagnosis based on reverse transcription polymerase chain reaction 

(RT-PCR), such as one-step or nested RT-PCR, nucleic acid sequence-based 



 
 

33 
 

amplification (NASBA) or real-time RT-PCR has gradually replaced the virus isolation  

                               method as the new standard for the detection of dengue virus in acute-phase serum 

samples. 

 

                       5.IgG-ELISA 

An IgG-ELISA has been developed that compares well to the 

hemagglutination-inhibition (HI) test. This test can also be used to differentiate 

primary and secondary dengue infections. The test is simple and easy to perform but not 

considered as a diagnostic test as it indicates past infections only. 

 

                       6.Serological tests 

Besides MAC-ELISA and IgG-ELISA, there are a few serological tests 

available for the diagnosis of dengue infection such as HI, complement fixation (CF) 

and neutralization test (NT). These are not commonly used due to various technical 

problems. 

 

                     7.RDTs 

A number of commercial RDT kits for anti-dengue IgM/IgG antibodies and NS1 antigen 

are commercially available, which give the results within 15 to 25 minutes. However, 

the accuracy of most of these tests is not known since they have not yet been properly 

validated. Some of the RDTs have been independently evaluated. The results showed a  

 

high rate of false positives compared to standard tests, while some others have agreed 

closely with standard tests. The sensitivity and specificity of some RDTs are also found 

to vary from batch to batch. According to WHO guidelines, these kits should not be 



 
 

34 
 

used in clinical settings to guide management of DF/DHF cases because many serum 

samples taken in the first five days after the onset of illness will not have detectable 

IgM antibodies. The tests would thus give a false negative result. Reliance on such 

tests to guide clinical management could, therefore, result in an increase in the case–

fatality ratio. Hence, use of RDT is not recommended under the programme. 

 

     CLINICAL MANAGEMENT 

               

                     The first level of care should focus on: 

– recognizing that the febrile patient could have dengue; 

– notifying early to the public health authorities that the patient is a suspected case of 

dengue; 

– managing patients in the early febrile phase of dengue; 

– recognizing the early stage of plasma leakage or critical phase and initiating 

fluid therapy; 

– recognizing patients with warning signs who need to be referred for admission 

and/or intravenous fluid therapy to a secondary health care facility; 

– recognizing and managing severe plasma leakage and shock, severe bleeding 

and severe organ impairment promptly and adequately. 
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A stepwise approach to the management of dengue 

 

Step I. Overall assessment 

I.1 History, including information on symptoms, past medical 

and family history 

I.2 Physical examination, including full physical and mental 

assessment 

I.3 Investigation, including routine laboratory and dengue-

specific laboratory 

Step II. Diagnosis, assessment of disease phase and severity 

Step III. Management 

III.1 Disease notification 

III.2 Management decisions. Depending on the clinical 

manifestations and other circumstances, patients may: 

– be sent home (Group A); 

– be referred for in-hospital management (Group B); 

– require emergency treatment and urgent referral (Group 

C). 
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Step I—Overall assessment 

                             The history should include: 

– date of onset of fever/illness; 

– quantity of oral intake; 

– assessment for warning signs; 

– diarrhoea; 

– change in mental state/seizure/dizziness; 

– urine output (frequency, volume and time of last voiding); 

– other important relevant histories, such as family or neighbourhood dengue, 

travel to dengue endemic areas, co-existing conditions (e.g. infancy, pregnancy, 

obesity, diabetes mellitus, hypertension), jungle trekking and swimming in 

waterfall (consider leptospirosis, typhus, malaria), recent unprotected sex or drug 

abuse (consider acute HIV seroconversion illness). 

 

The physical examination should include: 

– assessment of mental state; 

– assessment of hydration status; 

– assessment of haemodynamic status ; 

– checking for tachypnoea/acidotic breathing/pleural effusion; 

– checking for abdominal tenderness/hepatomegaly/ascites; 

– examination for rash and bleeding manifestations; 

– tourniquet test (repeat if previously negative or if there is no bleeding 

manifestation). 
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Investigation: 

A full blood count should be done at the first visit. A haematocrit test in the early febrile 

phase establishes the patient’s  own baseline haematocrit. A decreasing white blood  cell 

count makes dengue very likely. A rapid decrease in platelet count in parallel with  a 

rising haematocrit compared to the baseline is suggestive of progress to 

leakage/critical phase of the disease. In the absence of the patient’s baseline, age-

specific population haematocrit levels could be used as a surrogate during the critical 

phase. 

Laboratory tests should be performed to confirm the diagnosis. However, it is not 

necessary for the acute management of patients, except in cases with unusual 

manifestations 

 Additional tests should be considered as indicated (and if available). These should 

include tests of liver function, glucose, serum electrolytes, urea and creatinine, 

bicarbonate or lactate, cardiac enzymes, ECG and urine specific gravity 

   

Step II—Diagnosis, assessment of disease phase and severity 

 

On the basis of evaluations of the history, physical examination and/or full blood 

count and haematocrit, clinicians should be able to determine whether the disease is 

dengue, which phase it is in (febrile, critical or recovery), whether there are warning 

signs, the hydration and haemodynamic status of the patient, and whether the patient 

requires admission. 
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ADMISSION CRITERIA 

Signs and symptoms related to 

hypotension (possible plasma 

leakage) 

Dehydrated patient, unable to tolerate oral 

fluids Giddiness or postural hypotension 

Profuse perspiration, fainting, prostration 

during defervescence Hypotension or cold 

extremities 

Bleeding Spontaneous bleeding, independent of the 

platelet count 

Organ impairment Renal, hepatic, neurological or cardiac 

– enlarged, tender liver, although not yet 

in shock 

– chest pain or respiratory distress, 

cyanosis 

Findings through further 

investigations 

Rising haematocrit 

Pleural effusion, ascites or asymptomatic 

gall-bladder thickening 

Co-existing conditions Pregnancy 

Co-morbid conditions, such as diabetes 

mellitus, hypertension, peptic ulcer, 

haemolitic anemias and others 

Overweight or obese (rapid venous access 

difficult in emergency) Infancy or old age 

Social circumstances Living alone 

Living far from health facility Without 

reliable means of transport 

 

 

 

 

 

 



 
 

39 
 

DISCHARGE CRITERIA 

. 

 

 

 

 

 

 

 

Step III—Management 

 

Depending on the clinical manifestations and other circumstances, patients may  be sent 

home (Group A), be referred for in-hospital management (Group B), or require 

emergency treatment and urgent referral (Group C). 

 

Treatment according to groups A–C 

Group A – patients who may be sent home  

These are patients who are able to tolerate adequate volumes of oral fluids and pass 

urine at least once every six hours, and do not have any of the warning signs, 

particularly when fever subsides.  

Ambulatory patients should be reviewed daily for disease progression (decreasing white 

blood cell count, defervescence and warning signs) until they are out of the critical  

 

Clinical No fever for 48 hours. 

Improvement in clinical status (general 

well-being, appetite, haemodynamic 

status, urine output, no respiratory 

distress). 

Laboratory Increasing trend of platelet count. 

Stable haematocrit without intravenous 

fluids. 
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period. Those with stable haematocrit can be sent home after being advised to return to 

the hospital immediately if they develop any of the warning signs and to adhere to the 

following action plan: 

 

• Encourage oral intake of oral rehydration solution (ORS), fruit juice and other fluids 

containing electrolytes and sugar to replace losses from fever and vomiting. Adequate 

oral fluid intake may be able to reduce the number of hospitalizations  

• Give paracetamol for high fever if the patient is uncomfortable. The interval of 

paracetamol dosing should not be less than six hours. Tepid sponge if the patient still 

has high fever. Do not give acetylsalicylic acid (aspirin), ibuprofen or other non-

steroidal anti-inflammatory agents (NSAIDs) as these drugs may aggravate gastritis or 

bleeding. Acetylsalicylic acid (aspirin) may be associated with Reye’s Syndrome. 

• Instruct the care-givers that the patient should be brought to hospital immediately if any 

of the following occur: no clinical improvement, deterioration around the time of 

defervescence, severe abdominal pain, persistent vomiting, cold and clammy 

extremities, lethargy or irritability/restlessness, bleeding (e.g. black stools or coffee-

ground vomiting), not passing urine for more than 4–6 hours. 

 

Patients who are sent  home  should  be  monitored  daily  by  health  care  providers  

for temperature pattern, volume of fluid intake and losses, urine output (volume and 

frequency), warning signs, signs of plasma leakage and bleeding, haematocrit,  and 

white blood cell and platelet counts 
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  Group B – patients who should be referred for in-hospital management 

 

Patients may need to be admitted to a secondary health care centre for close observation, 

particularly as they approach the critical phase. These include patients with warning 

signs, those with co-existing conditions that may make dengue or its management more 

complicated (such as pregnancy, infancy, old age, obesity, diabetes mellitus, renal failure, 

chronic haemolytic diseases), and those with certain social circumstances (such as living 

alone, or living far from a health facility without reliable means of transport). 

           

 If the patient has dengue with warning signs, the action plan should be as follows: 

 Obtain a reference haematocrit before fluid therapy. Give only isotonic solutions 

such as 0.9% saline, Ringer’s lactate, or Hartmann’s solution. Start with 5–7 ml/ 

kg/hour for 1–2 hours, then reduce to 3–5 ml/kg/hr for 2–4 hours, and then reduce 

to 2–3 ml/kg/hr or less according to the clinical response . 

• Reassess the clinical status and repeat the haematocrit. If the haematocrit remains the 

same or rises only minimally, continue with the same rate (2–3 ml/kg/hr)   for another 

2–4 hours. If the vital signs are worsening and haematocrit is rising 

 rapidly, increase the rate to 5–10 ml/kg/hour for 1–2 hours. Reassess  the  clinical 

status, repeat the haematocrit and review fluid infusion rates accordingly. 

• Give the minimum intravenous fluid volume required to maintain good perfusion 

and urine output of about 0.5 ml/kg/hr. Intravenous fluids are usually needed  for 

only 24–48 hours. Reduce intravenous fluids gradually when the rate of plasma 

leakage decreases towards the end of the critical phase. This is indicated by urine  

output and/or oral fluid intake that is/are adequate, or haematocrit decreasing below     

the baseline value in a stable patient. 
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Patients with warning signs should be monitored by health care providers until the period 

of risk is over. A detailed fluid balance should be maintained. Parameters that should be 

monitored include vital signs and peripheral perfusion (1–4 hourly until the patient is out 

of the critical phase), urine output (4–6 hourly), haematocrit (before and after fluid 

replacement, then 6–12 hourly), blood glucose, and other organ functions (such as renal 

profile, liver profile, coagulation profile, as indicated). 

 

      If the patient has dengue without warning signs, the action plan should be as follows: 

 Encourage oral fluids. If not tolerated, start intravenous fluid therapy of 0.9% saline or 

Ringer’s lactate with or without dextrose at maintenance rate .For obese and 

overweight patients, use the ideal body weight for calculation of fluid infusion . 

Patients may be able to take oral fluids after a few hours of intravenous fluid therapy. 

Thus, it is necessary to revise the fluid infusion frequently. Give the minimum volume 

required to maintain good perfusion and urine output. Intravenous fluids are usually 

needed only for 24–48 hours. 

• Patients should be monitored by health care providers for temperature pattern, volume 

of fluid intake and losses, urine output (volume and frequency), warning signs, 

haematocrit, and white blood cell and platelet counts Other laboratory tests (such as 

liver and renal functions tests) can be done, depending on the clinical picture and the 

facilities of the hospital or health centre. 
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Group C – patients who require emergency treatment and urgent referral when they have 

severe dengue 

 

Patients require emergency treatment and urgent referral when they are in the critical 

phase of disease, i.e. when they have: 

– severe plasma leakage leading to dengue shock and/or fluid accumulation with 

respiratory distress; 

– severe haemorrhages; 

– severe organ impairment (hepatic damage, renal impairment, cardiomyopathy, 

encephalopathy or encephalitis). 

All patients with severe dengue should be admitted to a hospital with access to intensive 

care facilities and blood transfusion. Judicious intravenous fluid resuscitation is the 

essential and usually sole intervention required. The crystalloid solution should  be 

isotonic and the volume just sufficient to maintain an effective circulation during the 

period of plasma leakage. Plasma losses should be replaced immediately and rapidly with 

isotonic crystalloid solution or, in the case of hypotensive shock, colloid solutions. 

 If possible, obtain haematocrit levels before and after fluid resuscitation. 

There should be continued replacement of further plasma losses to maintain effective 

circulation for 24–48 hours. For overweight or obese patients, the ideal body weight 

should be used for calculating fluid infusion rates. A group and cross- match should be 

done for all shock patients. Blood transfusion should be given only in cases with 

suspected/severe bleeding. 

Fluid resuscitation must be clearly separated from simple fluid administration. This is a  

strategy in which larger volumes of fluids (e.g. 10–20 ml boluses) are administered for    a  
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limited period of time under close monitoring to evaluate the patient’s response and to 

avoid the development of pulmonary oedema. The degree of intravascular volume deficit 

in dengue shock varies. Input is typically much greater than output, and the input/ output 

ratio is of no utility for judging fluid resuscitation needs during this period. 

The goals of fluid resuscitation include improving central and peripheral circulation 

(decreasing tachycardia, improving blood pressure, pulse volume, warm and pink 

extremities, and capillary refill time <2 seconds) and improving end-organ perfusion 

i.e. stable conscious level (more alert or less restless), urine output ≥ 0.5 ml/kg/hour, 

decreasing metabolic acidosis. 

                  

                     Treatment of shock 

The action plan for treating patients with compensated shock is as follows  

• Start intravenous fluid resuscitation with isotonic crystalloid solutions at 5–10 

ml/kg/hour over one hour. Then reassess the patient’s condition (vital signs, 

capillary refill time, haematocrit, urine output). The next steps depend on the 

situation. 

• If the patient’s condition improves, intravenous fluids should be gradually reduced 

to 5–7 ml/kg/hr for 1–2 hours, then to  3–5  ml/kg/hr  for  2–4 hours, then to 2–3 

ml/kg/hr, and then further depending on haemodynamic status, which can be 

maintained for up to 24–48 hours.  

• If vital signs are still unstable (i.e. shock persists), check the haematocrit after the 

first bolus. If the haematocrit increases or is still high (>50%), repeat a second bolus 

of crystalloid solution at 10–20 ml/kg/hr for one hour. After  this second bolus, if  
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there is improvement, reduce the rate to 7–10 ml/  kg/hr for 1–2 hours, and then 

continue to reduce as above. If haematocrit decreases compared to the initial reference 

haematocrit (<40% in children and adult females, <45% in adult males), this indicates 

bleeding and the need to cross-match and transfuse blood as soon as possible (see 

treatment for haemorrhagic complications). 

• Further boluses of crystalloid or colloidal solutions may need to be given 

during the next 24–48 hours. 
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Hypolipidema- a predicator of severe dengue 

Early detection of individuals at risk of developing severe forms of dengue 

could be possible with the identification of an ideal biomarker, which has been the 

focus of several research studies. While the mechanism behind individuals who 

contract DF and progress to severe dengue remains unclear; research speculates that 

the host immune response is a significant factor in dengue pathogenesis and suggest 

severe forms are most likely associated with immunopathology. This has led to the 

examination of immune response components, endothelial activation markers, and 

other biochemical and genetic markers as potential biomarkers. 

 

It has been established that hypolipidemia occurs in critically ill patients and is 

an independent predictor of clinical outcomes. Theories postulate that the 

immunopathogenesis of dengue infections demonstrate the possibility of lipoprotein’s 

ability to modify inflammatory immune function and host immune response during 

infections. Research also suggests that during viral infections, lipoproteins bind to 

viruses and neutralize their negative effects, while certain viruses use LDL receptors 

for entrance into cells. Similarly, HDL and LDL have been shown to modulate 

hepatitis C virus infectivity, promoting virus-cell interaction by facilitating virus-cell 

entry. Research also demonstrated that using markers to indicate thrombocytopenia 

and hemorrhagic manifestations have been associated with severe forms of dengue. 

Despite several studies looking at possible biomarkers to indicate severe forms of 

dengue, there have been few studies that address and elucidate a correlation between 
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dengue fever severity and changes in the lipid profile. 

At the onset, the course of dengue infection is often unpredictable until the 

appearance of features of more severe disease forms. This leads to inadequate or late 

treatment of this potentially lethal disease. Recurring epidemics of dengue fever in 

demand that we should look for widely available, inexpensive, reliable and 

reproducible methods to establish disease severity early in the course of illness. This 

will help the health care professionals to identify high risk patients and focus the 

available medical resources to improve their clinical outcome. 

 

CHOLESTEROL- SYNTHESIS AND EXCRETION 

Cholesterol has been called “the most highly decorated molecule in biology due 

to the numerous Nobel prizes awarded in relation to research on it. Cholesterol is 

insoluble in water and is present in blood as lipoproteins. These lipoproteins are 

measurable and include chylomicrons, low density lipoproteins (LDL), very low 

density lipoproteins (VLDL) and high density lipoproteins (HDL). Both raised and 

low levels of cholesterol are detrimental to health. 

Cholesterol and its relatives possessing the 1,2-

cyclopentanoperhydrophenanthrene ring system  form the sterolome, which 

comprises a chemical library of more than 1000 natural products found in all forms 

of eukaryotes and some prokaryotes that serve many of biological functions. The 

structural and stereochemical commonality of these compounds derive in large part 

from the action of oxidosqualene synthases (formerly cyclases) that generate the 
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parent sterol frame. Sterols are amphipathic compounds that originate in isoprenoid 

biosynthesis with the main frame composed of a nucleus and side chain. 

 

Cholesterol is an inevitable component of almost all phospholipid membranes 

in the  human organism. It occurs in both the free and ester form of cholesterol and 

fatty acids. Free cholesterol is a component of cell membranes. In plasma, about one 

third of cholesterol is free, and two thirds exist as esters containing linoleic and oleic 

acids. Intracellularly, the stockpool of cholesterol is formed by its esters with oleic, 

palmitic and linoleic acids in some cells. Cholesterol in the organism originates both 

from the external environment by absorption from the digestive tract and by synthesis 

de novo from acetyl-CoA. Under normal circumstances, a significant portion of the 

required amount of cholesterol is obtained from food. 

 

SYNTHESIS OF CHOLESTEROL 

Absorption of cholesterol is a complex process performed by specific carriers 

on the brush border of enterocytes in the jejunum. The crucial transporter is 

Niemann-Pick C1 like 1 protein – NPC1L1.  These compounds are effectively 

transported back into the lumen by ATP-binding cassette (ABC) cotransporters G5 

and G8. Molecules ABC G 5,8 are also expressed on the bile side of hepatocytes and 

enable transport of phytosterols and cholesterol from hepatocytes into bile.  

Cholesterol synthesis takes place initially in the cytoplasm (up to the hydrocarbon 

intermediate squalene), and then in the endoplasmic reticulum (squalene cyclisation 

and subsequent steps). The key regulatory enzyme is HMG CoA- reductase. 



 
 

49 
 

 
 

Synthesis of cholesterol and its intermediates 

 

EXCRETION OF CHOLESTEROL 
 

The major excretory pathway for cholesterol is bile formation. Cholesterol is a 

substrate for bile acid formation. There are two major pathways of bile acid synthesis– 

neutral (“classic”) and acidic (“alternative”). In the neutral, or “classic” pathway, 

synthesis begins with hydrox lation of the cholesterol molecule in the 7α position by 

microsomal cholesterol 7α-hydroxylase (CYP7α1); in the acidic, or “alternative” 

pathway, bile acids are hydroxylated in position 27 by cholesterol 27-hydroxylase (CYP-

27). 
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HYPOLIPIDEMIA 

The terms hypolipidemia, hypocholesterolemia and hypobetalipoproteinemia are 

used interchangeably in the literature, and refer to reduced plasma cholesterol. Most 

authors use the total serum cholesterol (TC) to define this condition. 

Hypocholesterolemia is an unusual condition. This term is used when serum TC level 

is below the 5
th

 per- centile (after adjustment for age, gender and race). 

Hypocholesterolemia may be primary or secondary. The primary causes are rare 

inherited conditions including familial hypobetalipoproteinamia and 

abetalipoproteinemia. 

Secondary causes of hypocholesterolemia include malabsorption, hyperthyroidism, 

malignancy, chronic liver disease, sepsis, critical illness, adrenal insufficiency, intense 

diet, primitive life style etc. Low cholesterol levels may also be induced by lipid 

lowering drugs.
 

 

Mechanisms of secondary hypocholesterolemia
 

 

In chronic illness: 

- chronic exposure to IL-6 , IL-10 and TNF 

- undernutrition due to anorexia 

In critically ill patients: 

- downregulation of hepatic synthesis, due to decreased production of

 cholesterol precursors. 

- dilutional effects of fluid resuscitation 

- loss of apoproteins in burns 

- increased cholesterol catabolism 

In cancer patients: 

- elevated LDL receptor activity in malignant cells 

- undernutrition due to anorexia 

- effect of TNF 
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In anemia: 

- increased cholesterol requirements by the proliferating erythoid cells 

- elevated serum level of macrophage colony stimulating factor 

(M-CSF) 

- hypersplenism 

- autoantibodies against LDL causing an increased LDL catabolism 

In thyrotoxicosis: 

- enhanced LDL receptor-mediated catabolism of LDL particles 

- increased bile excretion of cholesterol 

- increased lipoprotein lipase, which catabolizes the triglyceride-rich 

lipoproteins 

- increased LDL-receptor activity 

 

 

Consequences of hypolipidemia 

 1. Effects on plasma membrane 

Since about 44% of the human cell membrane is composed of lipids, they 

serve as a major structural component. Cell membranes are absolutely essential for  

the cell survival as well as for biological functions 

 

2.Intracerebral hemorrhage (ICH) 

  Hypocholesterolemia <160mg/dl (4.14 mmol/l) as a contributing risk factor 

for intracerebral hemorrhage in previously healthy people .The causal relationship  

is  unclear: however, some investigators have proposed that the interaction of high 

diastolic blood pressure and low cholesterol levels weakens the endothelium of the 

intracerebral arteries , while another study reported platelet hypoactivity is 

associated with hypocholesterolemia, therefore affected patients may be more prone 

to bleeding. 



 
 

52 
 

 

 

3.Adrenal failure 

  Cholesterol molecules are the precursors for adrenal steroid hormones. The 

adrenal gland requires a continuous supplement of cholesterol for the biosynthesis 

of adrenal corticosteroids, which can be supplied by LDL receptor-mediated uptake 

or through local synthesis. ; hypocholesterolemia will be associated with 

hypocortisolemia, and during stress cortisol production may not be high enough to 

protect against the cell damage. Hence critically ill patients will be predisposed to 

adrenal failure 

 

4.Sepsis 

Hypocholesterolemia in healthy men is reported to be associated with 

significantly fewer circulating lymphocytes, total T cells, and CD8+ cells , thus the 

host immunity will be altered and the patient may be prone to infection. Cholesterol 

and lipoproteins bind and neutralize bacterial lipopolysaccharide (LPS) which acts 

as an endotoxin As a result, the cytokine cascade involving TNF- α, IL-1 and IL-6 

is down regulated. Low levels of these lipids which act as neutralizing factors lead 

to excessive production of these inflammatory cytokines and the consequence is a 

more severe disease. 

. 

5.Disease mortality 

Studies suggest that lipoproteins play a role in the binding and neutralization 
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of endotoxins. Epidemiologic studies have identified a relationship between 

hypocholesterolemia (< 130 mg/dL) and increased mortality from all causes. 

Low cholesterol has been linked to increased mortality due to increased 

susceptibility to malignancies, hemorrhagic stroke, depression and aortic dissection. 

Short term mortality is enhanced in elderly patients. Moreover, in critical illness, 

there are altered cytokine levels and increased oxidative stress. These factors lead to 

a lowered serum TC level which is increasingly being utilized as a predictor of 

clinical deterioration and poor prognosis. 

 

SIGNIFICANCE OF CHOLESTEROL 

Cholesterol is crucial for several reasons. 1. It is the principal building block of 

cell membranes. 2. It plays a vitally important role in human metabolism. There 

are signalling proteins which require a covalent bond to cholesterol at their C-

terminal, such as “sonic hedgehog homolog”, an important morphogen. Some 

intermediary products of cholesterol biosynthesis play important regulatory and 

mediatory roles. They enable the interactions and activity of hydrophilic signal 

proteins with cell membrane which is lipophilic. The intermediary products of 

cholesterol synthesis, such as farnesyl diphosphate and geranylgeranyl diphosphate 

after binding to the hydrophilic signal protein, allow anchoring the aliphatic moiety 

and the protein into the predetermined part of the lipophilic cell membrane. 

Therefore it secures anchoring of the signal protein on the surface of the cell and 

transfer of the signal information to the cell. This is also the way rasproteins function 

. Other important by-products of the cholesterol synthetic pathway are ubiquinones, 
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which play a decisive role in the maintenance of reduction-oxidation balance and 

oxidative phosphorylation in cells and, dolichols which are essential in the process 

of glycoprotein synthesis 

 

The role of lipids in the inception, maintenance and complications of dengue virus 

infection 

Compounds involved in the pathophysiological mechanism of DENV-4 infection- 

 There is production of a series of polypeptides that act as inflammatory mediators 

during the immune response of the host, participating in the autophagy process by 

signaling between virus and host cell and in their replication process. Also there is 

synthesis of lipid mediators during viral infection, which are related to the 

signaling, control, and maintenance of both the immune response and DENV 

pathogenesis 

Phosphatidylcholines (PC) and Triglycerides (TG) 

The importance of lipid changes during DENV cell infection is evident when 

the virus assumes control of the cellular metabolism by controlling and regulating 

autophagy mechanisms to meet the needs of the viral replication. Autophagy is a 

general term used to refer to pathways by which cytoplasmic material (soluble 

macromolecules and organelles) are delivered to the lysosomes for degradation. 

There are three different processes characterized by autophagy: macroautophagy, 

autophagy mediated by chaperones, and microautophagy. By these processes, an 

eukaryotic cell is able to promote essential lysosomal degradation for survival, 
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differentiation, development and homeostasis, presenting an important adaptive role 

in the protection of organisms against several pathologies. Eliminating defective 

proteins and organelles with the potential to trigger pathogenic processes prevents 

the abnormal accumulation of protein aggregates and the removal of obligate 

intracellular parasites (OIPs. Autophagy is rapidly and positively regulated by cells 

that need to obtain intracellular nutrients, either during a period of nutrient 

deprivation or absence of growth factors, as well when there is high energy demand. 

In this way, DENV, like any other virus, controls the cellular mechanisms in its favor. 

By taking control of the autophagy processes, the virus is able to control cellular lipid 

metabolism, providing the demands required in the viral infection process 

Viral growth occurs through the formation of viral replication complexes (VRCs), 

consisting of lipid vesicles constructed by all positive-strand RNA viruses from the 

reorganization of the host intracellular membranes; within this vesicle, viral 

assembly occurs. 

A significant increase in PC is associated with viral replication, and occurs mainly 

in the perinuclear membrane of the endoplasmic reticulum (ER), where viral 

replication occurs; additionally, their data showed that PC accumulation is due to 

the formation of this lipid class at the region where the VRC will remain, and not 

due to the transport of preexisting PC in the cellular interior. Thus, the 3 PCs 

identified herein as characteristic molecules for the group of infected patients  are 

putatively related to the pool of PCs synthesized by the infected cells for viral 

replication. These data are not only in agreement with the role of PCs during viral 

infection by positive-chain RNA viruses , but also demonstrate that the results 
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obtained by direct in vitro analysis are corroborated in vivo. 

Since DENV controls the lipid metabolism of the host cell , and there is a urge for 

an additional bioenergetic demand in the viral replication process, the virus 

promotes the mobilization and recruitment of lipid drop- lets responsible for the 

cellular stock of TGs and cholesteryl esters. Recruited TGs undergo the action of 

lipases in order to provide the necessary fatty acids (FA) for the additional energy 

supply, since these TGs are used for the production of ATP through the β-oxidation 

pathway. Cholesterol, also released during this process, will be used to form VRC for 

viral replication, as well as PCs. Thus, TGs identified in this study  were indicated as 

markers present in serum of patients infected with DENV, since the increased 

bioenergetic demand for viral replication leads to a higher recruitment of TGs as an 

energy source 

 

Association of lipid profile alterations with severe forms of dengue 

  The lipid changes observed in the serum of patients with dengue could have 

consequences in terms of virus-cell interactions, as well as in the thrombocytopenia 

observed in severe forms of the disease. In this regard, changes in serum lipid 

content could alter lipid microenvironments and influence the entry of some viruses, 

frequently by influencing the clustering of receptors in cholesterol-rich subdomains. 

 Viruses target lipid signaling, synthesis and metabolism to modify their host cells 

and to create an optimized cellular environment for their replication . SD patients in 

this study showed decreased levels of cholesterol and LDL. The as- sociation of 

decreased levels of LDL and SD could be explained by the role of LDL in dengue 
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virus cell entry. Available evidence indicates that lipoproteins including LDL are 

able to facilitate entry of dengue virus into the cell via the corresponding LDL 

receptors. This requires the formation of dengue virus/LDL complexes and LDL re- 

ceptor interactions for further infection of cells . This could explain the low level of 

LDL found in dengue patients and its association with severe expression of the 

disease. However, since endosomal uptake of dengue virus requires increased 

uptake of LDL , the content of extra cellular LDL could decrease, leading to 

decreased formation of viral-LDL complexes and decreased cell infection. As 

observed in this study, low cholesterol levels have been found in dengue shock 

syndrome . Interpretation of decreased values of cholesterol in dengue may be 

controversial. A low level of cholesterol could be related to increased dengue virus 

infectivity and severe disease, since, the presence of cholesterol during viral ad- 

sorption blocks the infectivity of dengue virus type 2 . However, at the molecular 

level, decreased cholesterol content could have an antiviral effect. In this regard, 

viral envelope cholesterol is a critical factor in the fusion process for dengue virus 

entry , and caveolar cholesterol- rich lipid raft microdomains in dengue virus 

polyprotein processing and replication have an essential role during the late stages 

of the dengue virus life cycle . Therefore, the cholesterol levels during dengue virus 

replication and the host immune response to infection with members of the 

Flaviviridae could modulate host cholesterol metabolism with further alteration of 

circulating cholesterol content. 

 In this study, we also observed increased levels of serum triglycerides, HDL and 

VLDL in SD. Different properties of these lipids may induce severe forms of 
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dengue. In this regard, high values of VLDL could increase dengue virus 

infectivity, since dengue virus capsid protein interacts specifically with VLDL and 

may form lipoviroparticles. The process of lipoviroparticle-mediated infection may 

in- deed be a major advantage for the life cycle of DEN virus and other flaviviruses 

using similar mechanisms . This property of VLDL could be related to severe 

dengue. In addition, HDL is able to facilitate entry of dengue virus into cells by 

interaction with lipoprotein receptors . High levels of triglycerides during dengue 

virus infection could induce endothelial alterations. Secreted dengue protein NS1 

forms a lipoprotein particle formed by triglycerides, as well as cholesteryl esters and 

phospholipids, which contributes to endothelium dysfunction, a key feature of 

severe dengue disease . Therefore, increased expression of those lipids could be a 

risk factor for severe forms of dengue. However, levels of VLDL, HDL and 

triglycerides have been reported to be decreased in severe forms of dengue , sug- 

gesting that host factors could modulate the interplay be- tween viral infection and 

lipid content. 

.TNF  administration  decreases   serum   cholesterol  levels, probably due to 

decreased plasma activity of lecithin:cholesterol acyltransferase and reflect the alter- 

ations in lipid metabolism that occur during  infection  . In addition, in vitro studies 

have shown that TNF, IL-1 beta and IL-6 decrease cholesterol and apolipoprotein B 

secretion . These cytokine actions could be involved in the decreased values of 

cholesterol found in patients with dengue and could induce increased dengue virus 

infectivity. 
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MATERIALS AND METHODS 

 

STUDY DESIGN  : Comparative cross sectional study 

 

STUDY PERIOD : 1 year 

 

STUDY POPULATION: All fever patients attending Medical OPD /admitted  

as inpatients in medical wards 

         
SETTING: Department of General Medicine, Government Kilpauk Medical      

College, Chennai. 

SAMPLING: Simple Random  Sampling. 

 

SAMPLE SIZE: 130. (Sample size is calculated using epi info app. . Assuming a 

prevalence of total cholesterol in Dengue patient as 80%, sample size is calculated 

as 130 for a CI of 95%) 

 
INCLUSION CRITERIA : 

 All patients with IGM ELISA Positive and NS1 ANTIGEN Positive  are 

included in the study. 

EXCLUSION CRITERIA 

 Patients with a history of dyslipidemia 

 Patient who is a known case of CAD/ CVA 

 Patient with the family history of hyperlipidemia 

 Patient who is on lipid lowering drugs 
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STUDY PROTOCOL: 

                Fever Patients who attended our outpatient Fever clinic / admitted as 

inpatient at the Govt.Kilpauk Medical College & hospital in the department of 

General Medicine were enrolled into the study.  Of these, 132 patients who met the 

inclusion criteria were included in the study after getting informed consent from 

them. Ensuring confidentiality, the purpose of the study was explained to the 

patients. 

                 All patient attending Medicine / Fever OPD and all Inpatients 

admitted with clinical features suggestive of viral infection were subjected to dengue 

serology testing. Depending on the day of fever patients were subjected to either NS 

1 Antigen or IgM Antibody titre. Patients who had fever for less than 5 days were 

tested for dengue by NS1 Antigen. NS 1 Antigen test was done by ELISA method. 

Patients who had fever for more than 5 days were tested for IgM Antibody titre. IgM 

Antibody titre were seen using ELISA method. 

                                    

                 For all enrolled patients CBC , RFT , LFT , fasting lipid profile, 

USG Abdomen, Chest X ray , Dengue serology was done and documented in the 

proforma. 

       

Patients were done monitored daily throughout critical and convalescent 

period for any signs of capillary leakage ( manifesting as pleural effusion, ascites, 

gall bladder wall edema and haematocrit >20)  , bleeding manifestation (manifesting 

as malena, gum bleeding, menorrhagia, positive hess test and other symptoms like 
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hemoptysis, hematemesis, etc )and shock (manifesting as low blood pressure, 

narrow pulse pressure, cold peripheries and a haematocrit <20).  

It was found that maximum patients who had hypocholesterolemia (total 

cholesterol < =100 and high density lipoprotein <=50) were ended up having 

Dengue haemorrhagic fever / Dengue shock syndrome. 

 

FINANCIAL SUPPORT: Nil 

CONFLICT OF INTEREST: Nil 
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STATISTICAL ANALYSIS 

Statistical analysis was carried out in all the 132  patients after categorizing 

the variable.  Baseline data was collected from patients with Dengue positivity. 

Age, sex, NS 1 and IgM positivity, Platelet count, Plasma Leakage , Bleeding 

Manifestation , shock , serum total cholesterol, HDL and triglycerides at admission 

and discharge of all Patients were the parameters analyzed.  

 

                     The collected data were analysed with IBM.SPSS statistics software 

23.0 Version. To describe about the data descriptive statistics frequency analysis, 

percentage analysis were used for categorical variables and the mean & S.D were 

used for continuous variables. The Receiver Operator Characteristic (ROC) curve 

analysis was used to find the Sensitivity, Specificity, PPV and NPV to find the 

efficacy of the tools. In the above statistical tool the probability value .05 is 

considered as significant level.  

 

           Statistical analysis was carried out using the standard formula. Microsoft 

excel 2007 and SPSS (statistical package for social sciences) version 23 software 

was used for data entry and analysis. 
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RESULTS AND OBSERVATIONS 

 

A total of 132 patients with Dengue positivity were enrolled in the study. Among 

the patients with Dengue , percentage wise distribution of patients less than 20yrs 

(29.5%), between 21-30yrs (34.8%), between 31-40yrs(21.2%) , between 41-50yrs 

(11.4% ) and above 50yrs (3%). Most patients are in the age group of 21 – 30 years 

as shown in Table 1 and Fig 1. 

                                       Table 1: Age wise distribution in years 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Age wise distribution in years 

 

              

 

Frequency Percent 
 Upto 20 yrs 39 29.5 

21 - 30 yrs 46 34.8 

31 - 40 yrs 28 21.2 

41 - 50 yrs 15 11.4 

Above 50 

yrs 
4 3.0 

Total 132 100.0 
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SEX: 

Among 132 patients, 87 (65.9%) were Males and 45 (34.1%) were females as 

shown in Table 2 and Fig 2 below. 

Table 2: Sex distribution 

 

 

 

 

 

 

 

 

 

Figure 2: Sex distribution 

 

                     
 

 

 

 

 

 

 

  Frequency Percent 

  Female 45 34.1 

Male 87 65.9 

Total 132 100.0 
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DENGUE POSITIVITY: 

Among 132 patients , 93 (70.5)  patients were IgM positive  and 39 (29.5) patients 

were NS1 Antigen positive as shown in table 3 and figure3. 

 

TABLE 3 : Table showing dengue positivity 

 

 

 

 

 

 

FIGURE 3:Figure showing distribution of NS 1 Antigen and IgM Dengue positivity 

                       
 

 

 

 

 

 

 

 

 

  Frequency Percent 

  IGM 93 70.5 

NSI 39 29.5 

Total 132 100.0 
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THROMBOCYTOPENIA: 

                   Among 132 patients all patients had thrombocytopenia. For analysis 

purpose patient were split into three categories according to thrombocytopenia as 

<50,000 ; 50,000 to 1Lakh and >1 Lakh. Out of these 42 (31.8%)  patients had 

platelet value of less than 50,000 ,    53 (40.2%)  patients had platelet value between 

50,000 and 1,00,000 and  37 patients had a platelet value of more than 1,00,000. 

Most of the patient had a platelet value between 50,000 and 1,00,000 as shown in 

table 4 and figure 4. 

  

TABLE 4: Distribution of thrombocytopenia 

 

   Frequency Percent 

  < 50000 37 28.0 

50000 - 1L 59 44.7 

> 1 L 36 27.3 

Total 132 100.0 

 

 

FIGURE 4 : Figure showing distribution of thrombocytopenia in our study       
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BLEEDING MANIFESTATION : 

Among 132 patients , 62(47%)  patients had bleeding manifestations. .  Out of which 

31 (23.5%)  patients had Malena , 21 (15.9%) patients had Gum bleeding , 12 (9.1%) 

patients had Menorrhagia , 11 (8.3%) patients had positive Hess test and 1 (0.8%) had 

other manifestations like hemetaemesis, haeomptysis, etc. Most of the patients in our 

study has Malena as shown in Table and figure.5 

Positive Hess test 

  Frequency Percent 

  No 121 91.7 

Yes 11 8.3 

Total 132 100.0 

 

Malena 

  Frequency Percent 

  No 101 76.5 

Yes 31 23.5 

Total 132 100.0 

 

Gum Bleeding 

  Frequency Percent 

  No 111 84.1 

Yes 21 15.9 

Total 132 100.0 

 

Menorrhagia 

  Frequency Percent 

  No 120 90.9 

Yes 12 9.1 

Total 132 100.0 
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Others 

  Frequency Percent 

  No 131 99.2 

Yes 1 .8 

Total 132 100.0 

 

 

TABLE 5 : Table showing the distribution of bleeding manifestation 
 

TOTAL BM 

  Frequency Percent 

  NO 70 53.0 

YES 62 47.0 

Total 132 100.0 

 

 

FIGURE 5: Figure showing the percentage of each components of bleeding 

manifestation 
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CAPILLARY LEAKAGE  

     

 Among 132 patients , 92 (69.1%) patients had Capillary leakage as shown in table 

and figure 7. Out of these 88 (66.7%) patients had Gall bladder wall oedema , 40 

(30.3%) patients had Ascites , 34 (25.8%) patients has  pleural effusion , 4 (3.0%) 

patient had hypoalbuminemia and 3 (2.3%) patients had hematocrit> 20%  as shown 

in  figure 6. 

 
GB Wall oedema 

 

Frequency Percent 

 No 46 34.8 

Yes 86 65.2 

Total 132 100.0 

 

Ascites 

 

Frequency Percent 

 No 92 69.7 

Yes 40 30.3 

Total 132 100.0 

 

Pleural effusion 

 

Frequency Percent 

 No 98 74.2 

Yes 34 25.8 

Total 132 100.0 

 

Hypoalbuminemia 

 

Frequency Percent 

 No 128 97.0 

Yes 4 3.0 

Total 132 100.0 
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HCT>20% 

 

Frequency Percent 

 No 129 97.7 

Yes 3 2.3 

Total 132 100.0 

 

 

TABLE 6: Table showing distribution of capillary leakage 

 

  Frequency Percent 

  NO 40 30.3 

YES 92 69.7 

Total 132 100.0 

 

 

FIGURE 6 : Figure showing distribution of capillary leakage 

 

 
 

 

 

 

 

 

 

 



 
 

71 
 

SHOCK  

Among 132 patients , 52 (39.4%) had developed shock. Out of which 37 (28%) 

patients had low Blood pressure , 32 (24.2%) had narrow pulse pressure , 13 (9.8%) 

patients had cold peripheries and 15 (11.4%) had hematocrit of <20% . Most of the 

patient had low blood pressure in our study. 

 

Low BP 

  Frequency Percent 

  No 95 72.0 

Yes 37 28.0 

Total 132 100.0 

 

Narrow PP 

  Frequency Percent 

  No 100 75.8 

Yes 32 24.2 

Total 132 100.0 

 

Cold Peripheries 

  Frequency Percent 

  No 119 90.2 

Yes 13 9.8 

Total 132 100.0 

 

HCT <20% 

  Frequency Percent 

  No 117 88.6 

Yes 15 11.4 

Total 132 100.0 
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TABLE 7: Table showing the distribution of shock 

SHOCK 

  Frequency Percent 

  No 80 60.6 

Yes 52 39.4 

Total 132 100.0 

 

FIGURE 7 : Figure showing the distribution of shock  

 

 

FIGURE 8:figure showing  the percentage of each components of shock 
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DESCRIPTIVE STATISTICS 

In our study all 132 patients were admitted in hospital. For all patients 

routine investigation was taken. Additionally serum total cholesterol, high density 

lipoproteins and triglycerides was measured. All patients were followed during their 

stay for Bleeding Manifestation , Capillary leakage and Shock. 

  It was found that patients who were taken into consideration had a minimum 

age of 13 and maximum age of 67 with a mean of 28.04 and standard deviation of 

10.820. 

Blood samples were collected  from all the patients to measure serum total 

cholesterol, high density lipoproteins and triglycerides . It was found that  in 132 

patients minimum value of total cholesterol was 71.0 and maximum value was 

194.0 with mean of 108.606 and standard deviation 38.0283. The minimum value 

of high density lipoproteins was 35.0 and maximum value was 53.0 with mean of 

46.962 and standard deviation 12.2514. . The minimum value of triglycerides was 

134.0 and maximum value was 170.0 with mean of 152.909 and standard deviation 

9.0709 as shown in table. 8 

      TABLE 8 : Showing the descriptive statistics with mean and standard deviation 

 

Descriptive Statistics 

  N Minimum Maximum Mean S.D 

AGE 132 13 67 28.04 10.820 

CHOLESTEROL 132 71.0 194.0 108.606 38.0283 

HDL 132 35.0 53.0 46.962 12.2514 

TRIGLYCERIDE 132 134.0 170.0 152.909 9.0709 
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Serum total cholesterol in relation to bleeding manifestation 

 

In addition to routine investigations from all 132 patients blood samples were 

withdrawn to look for serum total cholesterol, HDL and triglycerides . All patient are 

followed for any bleeding manifestation till discharge. It was found that 60 out of 93 

patients who had bleeding manifestation had serum total cholesterol less than 100. 

Only 2 patients with bleeding manifestations had serum total cholesterol more than 

100.Hence serum total cholesterol can be used as predictor for dengue haemorrhagic 

fever and dengue shock syndrome. It has  sensitivity value of 96.77% , specificity of 

52.86% , positive predictive value of 64.52% , Negative predictive value 94.87% 

and accuracy of 74.82%. The Receiver Operator Characteristic (ROC) curve analysis 

was used to find the Sensitivity ,Specificity ,PPV and NPV to find the efficacy of the 

tools. It has also shown a significant p value of <0.01. 

 

Table 9 : Table showing the significant p value for bleeding manifestation 

Area Under the Curve 

 

Area 

P-

value 

95 % C.I 

LB UB 

TOTAL 

BLEEDING 

MANIFESTATION 

.797 
0.0005 

** 
.720 .874 
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TABLE 10 : Table showing the relation of Serum total cholesterol and 

Bleeding manifestation (BM) 

  

TOTAL BM 

Total Yes No 

CHOLESTEROL < = 

100 
60 33 93 

> 100 2 37 39 

Total 62 70 132 

 

Serum total cholesterol in relation to Capillary leakage: 

All patient are followed for any capillary leakage till discharge. It was found that 85 

out of 93 patients who had capillary leakage had serum total cholesterol less than 

100. Only 7 patients with capillary leakage had serum total cholesterol more than 

100.Hence serum total cholesterol can be used as predictor for dengue 

haemorrhagic fever and dengue shock syndrome. It has  sensitivity value of 92.39% 

, specificity of 80.00% , positive predictive value of 91.40% , Negative predictive 

value 82.05% and accuracy of 86.20%. The Receiver Operator Characteristic 

(ROC) curve analysis was used to find the Sensitivity ,Specificity ,PPV and NPV to 

find the efficacy of the tools. It has also shown a significant p value of <0.01. 

Table 11 : Table showing the significant p value for Capillary leakage 

Area Under the Curve 

Test Result 

Variable(s) Area 

P-

value 

95 % C.I 

LB UB 

TOTAL CL 
.867 

0.0005 

** 
.789 .945 

** Highly Significant at P < 0.01 level 
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TABLE 12 : table showing the relation of Serum total cholesterol and Capillary 

leakage (CL) 

  

TOTAL CL 

Total Yes No 

CHOLESTEROL < = 

100 
85 8 93 

> 

100 
7 32 39 

Total 92 40 132 

 

Serum total cholesterol in relation to Shock: 

 All 132 patient are followed for any shock till discharge . It was found that 

52 out of 93 patients who had shock had serum total cholesterol less than 100. No 

patients with shock had serum total cholesterol more than 100.Hence serum total 

cholesterol can be used as predictor for dengue haemorrhagic fever and dengue 

shock syndrome. It has  sensitivity value of 100% , specificity of 48.75% , positive 

predictive value of 55.91% , Negative predictive value 100% and accuracy of 

74.38%. The Receiver Operator Characteristic (ROC) curve analysis was used to 

find the Sensitivity ,Specificity ,PPV and NPV to find the efficacy of the tools. It 

has also shown a significant p value of <0.01. 

Table 13: Table showing the significant p value for shock 

Area Under the Curve 

Test Result 

Variable(s) Area 

P-

value 

95 % C.I 

LB UB 

TOTAL S 
.780 

0.0005 

** 
.704 .855 

** Highly Significant at P < 0.01 level 
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TABLE 14: table showing the relation of Serum total cholesterol and shock 

 

  

TOTAL S 

Total Yes No 

CHOLESTEROL < = 

100 
52 41 93 

> 100 0 39 39 

Total 52 80 132 

 

 

ROC CURVE 

 

 

 

 
specificity 

 

 

Case Processing Summary 

CHOLESTEROL Valid N (listwise) 

Positive
a
 93 

Negative 39 

Smaller values of the test result variable(s) indicate 

stronger evidence for a positive actual state. 

a. The positive actual state is < = 100. 
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High density lipoproteins in relation to bleeding manifestation 

 

On measuring HDL ,it was found that 62 out of 100 patients who had bleeding 

manifestation had HDL less than 50. No patients with bleeding manifestations had 

HDL more than 50. Hence high density lipoproteins can be used as predictor for 

dengue haemorrhagic fever and dengue shock syndrome. It has  sensitivity value of 

100.00% , specificity of 45.71% , positive predictive value of 62.00% , Negative 

predictive value 100.00% and accuracy of 72.86%. The Receiver Operator 

Characteristic (ROC) curve analysis was used to find the Sensitivity ,Specificity 

,PPV and NPV to find the efficacy of the tools. It has also shown a significant p 

value of <0.01. 

Table 15 : Table showing the significant p value for bleeding manifestation 

Area Under the Curve 

Test Result 

Variable(s) Area 

P-

value 

95 % C.I 

LB UB 

TOTAL BM 
.810 

0.0005 

** 
.739 .881 

** Highly Significant at P < 0.01 level 

 

           TABLE 16 : table showing the relation of HDL and Bleeding manifestation 

(BM) 

  

TOTAL BM 

Total Yes No 

HDL <= 50 62 38 100 

> 50 0 32 32 

Total 62 70 132 
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High density lipoproteins in relation to capillary leakage 

 

On measuring HDL ,it was found that 92 out of 100 patients who had capillary 

leakage had HDL less than 50. No patients with capillary leakage had HDL more 

than 50. Hence high density lipoproteins can be used as predictor for dengue 

haemorrhagic fever and dengue shock syndrome. It has  sensitivity value of 

100.00% , specificity of 80.00% , positive predictive value of 92.00% , Negative 

predictive value 100.00% and accuracy of 90.00%. The Receiver Operator 

Characteristic (ROC) curve analysis was used to find the Sensitivity ,Specificity 

,PPV and NPV to find the efficacy of the tools. It has also shown a significant p 

value of <0.01. 

Table 17 : Table showing the significant p value for capillary leakage(CL) 

Area Under the Curve 

Test Result 

Variable(s) Area 

P-

value 95 % C.I 

TOTAL CL 
.960 

0.0005 

** 
.928 .992 

** Highly Significant at P < 0.01 level 

 

TABLE 18 : Table showing the relation of HDL and capillary leakage(CL) 

  

TOTAL CL 

Total Yes No 

HDL <= 50 92 8 100 

> 50 0 32 32 

Total 92 40 132 
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High density lipoproteins in relation to shock 

 

On measuring HDL ,it was found that 52 out of 100 patients who had capillary 

leakage had HDL less than 50. No patients with capillary leakage had HDL more 

than 50. Hence high density lipoproteins can be used as predictor for dengue 

haemorrhagic fever and dengue shock syndrome. It has  sensitivity value of 100.00% 

, specificity of 40.00% , positive predictive value of 52.00% , Negative predictive 

value 100.00% and accuracy of 70.00%. The Receiver Operator Characteristic 

(ROC) curve analysis was used to find the Sensitivity ,Specificity ,PPV and NPV to 

find the efficacy of the tools. It has also shown a significant p value of <0.01. 

 

Table 19 : Table showing the significant p value for shock(S) 

Area Under the Curve 

Test Result 

Variable(s) Area 

P-

value 

95 % C.I 

LB UB 

TOTAL S 
.760 

0.0005 

** 
.681 .839 

** Highly Significant at P < 0.01 level 

 

TABLE 20: Table showing the relation of HDL and shock(S) 

  

TOTAL S 

Total Yes No 

HDL <= 50 52 48 100 

> 50 0 32 32 

Total 52 80 132 
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ROC CURVE 

 
Case Processing Summary 

HDL Valid N (listwise) 

Positive
a
 100 

Negative 32 

Smaller values of the test result variable(s) indicate 

stronger evidence for a positive actual state. 

a. The positive actual state is <= 50. 

 

 

 
Specificity  
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DISCUSSION 

Dengue is the most rapidly spreading mosquito borne disease in the world. 

Dengue is one disease entity with different clinical presentations and often with  

unpredictable  clinical evolution and outcome. Morbidity and Mortality in dengue 

virus infection is significantly increasing due to dengue hemorrhagic fever  and 

dengue  shock syndrome. So early identification  of  DHF/DSS is necessary.  

 

 In this study we propose that HYPOCHOLESTEROEMIA is a useful  early 

predictor of DHF/DSS and hence it will significantly reduce morbidity and  

mortality through early identification. 

             

   Some patients infected with Dengue infection develop plasma leakage, 

bleeding manifestation and shock termed as severe Dengue which increases 

morbidity and mortality in dengue. The pathogenesis of shock is not entirely 

understood. Although increased capillary permeability is believed to be the main 

etiology for shock. 

 

                   Patients with dengue virus infection generally present with febrile illness  

 

which typically lasts for 3-9 days .At the time of defervescence, some patients  

 

infected with dengue virus develops vascular leakage which is a more severe form of  

 

the disease compared to dengue fever. Upto now, vascular leakage in patients with  

 

dengue virus infection cannot be predicted with certainty during the febrile period  

 

and  its mechanism is still largely unknown. Rising of hematocrit and decreasing  

 

platelets  are often used clinically to determine which patient has dengue  
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hemorrhagic fever,  but these findings are generally not seen until defervescence.  

 

Hence hypocholesterolemia could be used in predicting dengue hemorrhagic fever/ 

dengue shock syndrome in early stage before rising of hematocrit and decreasing 

platelets, thereby preventing mortality and morbidity in dengue fever. 

              In dengue, there are altered cytokine levels and increased oxidative 

stress. These factors lead to a lowered serum total cholesterol level which is 

increasingly being utilized as a predictor of clinical deterioration and poor 

prognosis. 

            Cholesterol and lipoproteins bind and neutralize lipopolysaccharide (LPS) 

which acts as an endotoxin. As a result, the cytokine cascade involving TNF- α, IL-1 

and IL-6 is down regulated. Low levels of these lipids which act as neutralizing factors 

lead to excessive production of these inflammatory cytokines and the consequence is a 

more severe disease. The advancing grades of capillary leak syndrome        are inversely 

related to serum Total Cholesterol levels. 

 

 In our study we have taken 132 patients who were Dengue positive either by IgM or 

by NS1 antigen. Blood samples was collected from all patients to measure serum 

fasting lipid profile in addition to routine investigation. Patient were followed during 

critical period for bleeding manifestation, Capillary leakage and Shock i.e. Dengue 

haemorrhagic fever and Dengue shock syndrome. It was found that many patients 

who had serum cholesterol less than 100 and HDL less than 50 were ended up 

having dengue shock syndrome and Dengue hemorrhagic fever.   
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In our study out of 132 patients we found that 62 patients (47%) had bleeding 

manifestation during their course of the illness. Out of 62 patients , 60 patients had 

serum cholesterol less than 100 and all 62 patients had HDL less than 50  at the time 

of admission or febrile period. Hence the efficacy of serum fasting lipid profile in 

predicting the dengue hemorrhagic fever/ dengue shock syndrome in dengue patient 

has sensitivity value of 96.77% , specificity of 52.86% , positive predictive value of 

64.52% , Negative predictive value 94.87% and accuracy of 74.82% for cholesterol 

and sensitivity value of 100.00% , specificity of 45.71% , positive predictive value 

of 62.00% , Negative predictive value 100.00% and accuracy of 72.86% for HDL. 

 

In our study out of 132 patients we found that 92 patients(69.7%) had capillary 

leakage during their course of the illness. Out of 92 patients 85 patients had serum 

cholesterol less than 100 and all 92 patients had HDL less than 50 at the time of 

admission or febrile period. Hence proving the efficacy of serum lipid profile in 

predicting the dengue hemorrhagic fever/dengue shock syndrome in dengue patients 

had sensitivity value of 92.39% , specificity of 80.00% , positive predictive value of 

91.40% , Negative predictive value 82.05% and accuracy of 86.20% for serum 

cholesterol and sensitivity value of 100.00% , specificity of 80.00% , positive 

predictive value of 92.00% , Negative predictive value 100.00% and accuracy of 

90.00% for HDL. 

 

In our study of 132 patients we found that 52 patients(39.4%) had shock during their 
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course of the illness. Out of 52 patients all 52 patients had both total cholesterol less 

than 100 and HDL less than50 either at the time of admission or during febrile 

period. Hence proving the efficacy of serum fasting lipid profile in predicting the 

dengue hemorrhagic fever/dengue shock syndrome in dengue patients has a 

sensitivity value of 100% , specificity of 48.75% , positive predictive value of 

55.91% , Negative predictive value 100% and accuracy of 74.38% for total 

cholesterol and has a sensitivity value of 100.00% , specificity of 40.00% , positive 

predictive value of 52.00% , Negative predictive value 100.00% and accuracy of 

70.00% for HDL. 

 

                It is concluded from our study that serum fasting lipid profile can be used 

as a tool in predicting dengue hemorrhagic fever / dengue shock syndrome in dengue 

patients. It is a relatively easy, simple, accessable and cost effective method which 

can be used in predicting severe dengue during admission / febrile period. Patients 

having hypocholesterolemia should be given at most care in preventing severe 

dengue. We suggest in utilizing serum fasting lipid profile in all dengue patients for 

predicting severe dengue early and managing appropriately hence reducing the 

mortality and morbidity in dengue. 
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                                     LIMITATIONS OF THE STUDY 

 

 

 Only a small number of population is taken for the study. 

 

 This is a hospital based study and hence it may not be the representative of the 

general population. 

 

 The results of this study should be very cautiously used outside India, since there is 

no systematic comparisons of various regional manifestations of Dengue. 

 

 

 The result of this study is solely based on investigation done on adult patients, 

 Hence use of this parameter in neonate or infants should be evaluated. 

 

 Alternate causes and medication effects influencing the parameters analyzed    

should also be considered. 
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CONCLUSIONS 

 Serum fasting lipid profile is useful indicator in predicting bleeding 

manifestation, capillary leakage and shock in dengue. 

 

 Hence Serum fasting lipid profile is useful in predicting dengue hemorraghic 

fever/dengue shock syndrome, hereby reducing the mortality and morbidity in 

dengue. 

 

 As it is cost effective, easy accessible, widely available tool we suggest to use  

Serum fasting lipid profile  for predicting dengue hemorraghic fever/dengue 

shock syndrome for all patients at an early stage. 
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SUMMARY 

 

Dengue infection has a significant impact on the disease burden in our country. Most 

of the cases varies from asymptomatic infection to severe dengue. Dengue infection 

has a vast variation in their presentation. Out of all patient infected from dengue 

infection only few ended up having severe Dengue. So there has been no modality to 

predict which patient could end up having  severe dengue. We suggest fasting lipid 

profile as a modality which can predict dengue hemorrhagic fever / dengue shock 

syndrome in dengue patient at an early stage thereby reducing the mortality and 

morbidity of dengue infection. In our study we have seen most of the patient who 

had dengue hemorrhagic fever / dengue shock syndrome had hypocholesterolemia 

during admission / febrile period. So we suggest strongly to use fasting lipid profile 

as a predictor of dengue hemorrhagic fever and dengue shock syndrome in dengue 

patients. 
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