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INTRODUCTION

• Dengue:  an arboviral disease transmitted by mosquito.

• Presently dengue is endemic in 112 countries in the world. 

• It has been estimated that almost 100 million cases of dengue fever 
and half a million cases of dengue hemorrhagic fever (DHF) occur 
worldwide.

• An increasing proportion of DHF is found in children less than 15 
years of age, especially in South East and South Asia.



Background:
A pandemic of dengue spread in Southeast Asia with its epicenter in 

Manila in 1954.

 By 1975, dengue infections became a frequent cause of morbidity and 
mortality particularly among the children in countries of South East 
Asia. 

In the last decade, epidemics caused by multiple serotypes 
(hyperendemicity) have become increasingly frequent.

 Striking changes in the pattern of disease occurrence has led dengue 
to become one of the most important mosquito-borne viral diseases in 
the world.



Significant outbreaks now occur in five of the six World Health 
Organization (WHO) regions. 

 Populations at risk : People in urban tropical and subtropical areas 
and constitutes 40% of the world population.

Average case fatality rate - around 5%. 

Up to 90% of patients with DHF are children less than 15 years .



ECOLOGICAL TRIAD

HOST(Man)
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Predisposing factors
A) The factors increase the distribution and density of the vectors

• Population growth

• Uncontrolled urbanization 

• Proliferation of breeding sites for Aedes mosquitoes 

• Lack of effective mosquito control. 

B) The rapid evolution of dengue viruses 

(genotypes with increased virulence has expanded from South and Southeast Asia 
into Pacific region and the Americas).More virulent genotypes of the virus have 
replaced the less virulent ones.

There has been a shift in the serotypes causing major dengue epidemics. In Asian 
regions, the predominant dengue serotype of DEN-2 has been replaced with DEN-3.



Predisposing factors
The unique structure of the dengue virus

agent factors

different serotypes

the pathophysiologic responses of the host

 favorable conditions for vector breeding have led to the 
virulence and spread of the infections. 



DENGUE VIRUS
• Dengue virus:  a single-stranded RNA virus belonging to the genus 

Flavivirus.

• It consists of four closely related serotypes (DEN 1- 4) classified 
according to biological and immunological criteria.

• The mature dengue virion consists of a single-stranded RNA genome 
surrounded by an icosahedral or isometric nucleocapsid. 

• This nucleocapsid is covered by a lipid envelope.



DENGUE VIRUS
• Complete virion is about 50 nm in diameter and the viral genome is 

approximately 11 kb in length.

• Envelope proteins carries out biological functions of the virus----

1) transport of the viral genome into

the host cell.

2) Haemagglutination of erythrocytes 

3)induction of neutralizing antibodies  

4)protective immune responses.



GENE ARRANGEMENT FOR DIFFERENT 
STRUCTURES



oSeven nonstructural (NS1, NS2a, NS2b, NS3, NS4a, NS4b, and NS5) 
proteins are involved in the pathogenesis of severe disease.

o NS1 is involved in viral RNA replication. 

oIt gets expressed on the surface of infected cells, without forming part 
of the virion.

o Levels of secreted NS1 (sNS1) in plasma positively correlate with viral 
titers.

o The higher levels of NS1 in secondary dengue might imply an 
important role for NS1 in the formation of circulating immune 
complexes in causing severe dengue.



Pathophysiology
• Inapparent to undifferentiated fever 

• an acute febrile viral exanthema and

• finally to a complex of physiological abnormalities that affects 
multiple systems, including the liver, blood coagulation, complement, 
haematopoiesis and the vascular systems.

Most important changes seen:

• Vascular permeability,  Thrombocytopaenia, Coagulopathy. 
Complement activation & Hepatomegaly.



LABORATORY DIAGNOSIS
A range of laboratory diagnostic methods has been developed to 
support patient management and disease control.

The choice of diagnostic method depends on

I. the purpose for which the testing is done (e.g. clinical diagnosis, 
epidemiological survey, vaccine development), 

II. the type of laboratory facilities and technical expertise available, 

III. costs 

IV. the time of sample collection.



Laboratory diagnostic methods for confirming dengue virus infection 
may involve

• Detection of the virus, viral nucleic acid, antigens or antibodies, or a 
combination of these techniques.

• After the onset of illness, the virus can be detected in serum, plasma, 
circulating blood cells and other tissues for 4–5 days.

• During the early stages of the disease, virus isolation, nucleic acid or 
antigen detection can be used to diagnose the infection.

• At the end of the acute phase of infection, serology is the method of 
choice for diagnosis.



Comparison of diagnostic tests according to 
their accessibility and confidence.



EVALUATION OF A diagnostic test
Sensitivity: is a measure of how well a test can identify true 

positives

Specificity: is a measure of how well a test can identify true 
negatives.

For all testing, both diagnostic and screening, there is usually a trade-
off between sensitivity and specificity, such that higher sensitivities will 
mean lower specificities and vice versa.



• In general, tests with high sensitivity and specificity require more 
complex technologies and technical expertise

• while rapid tests may compromise sensitivity and specificity for the 
ease of performance and speed.

• Virus isolation and nucleic acid detection are more labour-intensive
and costly but are also more specific than antibody detection using 
serologic methods. 



Before 5 days of illness during the febrile 
period

• Dengue infections may be diagnosed by 

• 1)virus isolation in cell culture,

• 2) detection of viral RNA by nucleic acid amplification tests (NAAT) 

• 3) detection of viral antigens by ELISA or rapid tests. 



Virus isolation in cell culture
• Currently, inoculation of C636 mosquito cell lines (obtained from A 

albopictus) is the method of choice.

• It is important to keep blood samples cooled or frozen to preserve 
the viability of the virus during transport from the patient to the 
laboratory. For short periods of time (less than 24 hours) serum can 
be kept at 4–8°C, but for longer periods should be stored at −70°C.

• The isolation and identification of dengue viruses in cell cultures 
usually takes several days. 

• Dengue viruses can be isolated from serum, plasma, or leucocytes. It 
can also be isolated from postmortem specimens such as liver, lung, 
spleen, lymph nodes, thymus, cerebrospinal fluid, or pleural/ascitic
fluid. 



Nucleic acid detection assays
• With excellent performance characteristics may identify dengue viral 

RNA within 24–48 hours.

• However, these tests require expensive

equipments and reagents. 

• To avoid contamination tests must 

observe quality control procedures 

• Must be performed by experienced 

technicians.



Serological diagnosis
Haemagglutination inhibition test.

• ELISA.

• Complement fixation test.

• Neutralization test

• Antigen capture enzyme immunosorbent assay.



Haemagglutination inhibition test
The ability of dengue viruses to agglutinate goose erythrocytes is used 

in the haemagglutination inhibition test.

A fourfold or greater rise in antibody titres is suggestive of a 
flavivirus infection (and not diagnostic of dengue infections). 

However, a single antibody titre ⩾1/2560 is accepted as indicating 
secondary dengue infection if supported by a clinical history 
suggestive of dengue



NS1 ELISA



CORRELATION OF VIRAL LOAD AND 
ANTIBODY TITRE



Antibody detection test
AFTER 5 DAYS OF ILLNESS

• IgM Capture ELISA 

• IgG detection ELISA



Antibody response to infection
• Differs according to the immune status of the host . 

 Primary immune response to Dengue infection :

 a slow increase of IgM antibody, first immunoglobulin isotype to 
appear. 

 These antibodies are detectable in 50% of patients by days 3-5 after 
onset of illness, 

 increasing to 80% by day 5 

 99% by day 10 .



• Secondary dengue infection:

• antibody titre rise rapidly and react broadly against many flaviviruses. 

• The dominant immunoglobulin isotype is IgG which is detectable at 
high levels, even in the acute phase. 

• Persists for periods lasting from 10 months to life. 

• Early convalescent stage IgM levels are significantly lower in 
secondary infections than in primary ones & may be undetectable in 
some cases. 

• To distinguish primary and secondary dengue infections, IgM/IgG 
antibody ratios are now more commonly used than the 
haemagglutination-inhibition test (HI).



IgM levels peak about two weeks after the 
onset of symptoms and then decline 
generally to undetectable levels over 2–3 
months.

Anti-dengue serum IgG -detectable at low 
titres at the end of the first week of 
illness, increasing slowly thereafter, with 
serum IgG still detectable after several 
months, and probably even for life .



OTHER TESTS REQUIRED:
• Platelet counts and serum biochemistry are normal in most cases of 

dengue fever.

• Leucopenia, thrombocytopenia, and raised liver enzymes are seen in 
a significant proportion of patients. 

• Thrombocytopenia (usually < 100 × 109/l) and hemoconcentration
(20% rise from basal level) are constant findings in DHF. 

• The white cell count may vary from leucopenia to mild leukocytosis. 
Significant leucopenia and neutropenia are seen at the end of the 
febrile phase.[51]

• Atypical lymphocytosis (>15%) is commonly seen before 
defervescence

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2856379/#CIT51


BIOCHEMISTRY
• A transient mild albuminuria and occult fecal blood are common. 

• In most cases, reduced fibrinogen, prothrombin, Factor's VIII, XII and 
antithrombin III, and raised fibrinogen degradation products are 
observed. 

• Impaired platelet functions and low complement levels (C3 in 
particular) are also documented. APTT and PT are prolonged in upto
half of DHF patients

• In severe cases, liver dysfunction with the elevation of alanine and 
aspartate aminotransferase levels occur, more so in DHF.



DENGUE SHOCK SYNDROME
 Electrolyte abnormalities, metabolic acidosis, and increased blood 

urea are frequently seen during prolonged shock.

 Lipid levels (HDL and LDL in particular) are diminished in severe 
forms of DHF.

 In DHF and DSS, pleural effusions may correlate with disease 
severity.

The severe complications of dengue infections such as liver failure, 
disseminated intravascular coagulation, encephalopathy, myocarditis, 
acute renal failure, and hemolytic uraemic syndrome are rare but have 
been noted to be more frequent in recent epidemics



Take home message

Efficient and accurate diagnosis of dengue is of primary importance 
for clinical care (i.e. case confirmation, early detection of severe cases 
and differential diagnosis with other infectious diseases).

 Surveillance activities, outbreak control, pathogenesis, academic 
research, vaccine development, clinical trials--- deserve next priority.


