Dengue
Epidemiology
Source: Humans mostly
Few countries: Monkeys
Transmission: Mosquitoes-Aedes
aegypti and albopictus
No person-to-person except
blood
Vertical transmission from
mother-to-fetus rare
-Similar habits & breeding sites:
-Daytime feeder (early & late in
day)
-Breed in artificial containers
around home: paint cans, old
tires, clogged rain gutters, pet
watering dishes
-Ae. albopictus = Asian tiger
mosquito
Accidentally introduced from Japan
in 1985 in Houston, Spread in
central & southern U.S., replacing
native Ae. aegypti
-Today primary pest mosquito in
many towns and cities. Extremely
difficult to control by standard
mosquito spraying (truck or
airplane) because of close
proximity to houses & daytime
feeding.

Extrinsic incubation period: 5-7 days

Mosquito ready
to infect
another human

albopictus
Mosquito
feeds on
a Human

aegypti
Intrinsic incubation period:
4 days (2 to7 days)

1: Breakbone fever

• high fever (40C), severe
pains, headache, retroorbital pain, backache,
arthralgias
• transient erythematous
rash that blanches under
pressure

Viremia: 4-5 days
Then cleared by
antibodies

2:Rash/Fever/Hem
 Rash: morbilliform (sparing palms and soles),
begins from extremities  generalized
 Fever: second febrile phase of a few days (Saddle
back fever curve) + desquamation of the rash
 Systemic: weakness, prostration, anorexia,
epigastric discomfort, nausea, vomiting
 Lymph nodes
 Hem: multiple enlarged minor hemorrhagic
symptoms: petechiae, epistaxis
 Hepatitis rare

Immunity
Serotype specific,
Lifetime (most cases)

Most are
asymptomatic

Infants & young
children:
undifferentiated
febrile disease +
rash

-Convalescence long
weeks or months
weakness, general lassitude

 HI morbidity: It began in Southeast Asia after WW2: Epidemic outbursts of 1,000s cases with attack rates ~ 80%
 Repeated outbreaks due to new serotype or same serotype in a naïve population
 Highly endemic areas (Southeast Asia): cases among children & newcomers
 Prevalence of antibodies ~ 100%
 In some countries dengue = 3rd cause of hospitalization, 4th cause of death in children

Diagnosis
FLAVI virus: RNA, E envelope protein, C capside protein, M membrane protein; 4 Serotypes: 1, 2, 3, 4
Dengue can be diagnosed by:
1- Isolation of the virus, for Acute infection with DENV
 confirmed by virus isolated (DENV antigen or RNA in tissue specimens) by immunofluorescence or immunohistochemical analysis, from serum
or tissue specimens, or specific dengue virus genome identified by RT–PCR from serum or plasma, CSF, or tissue specimens during acute
febrile illness. One-step, real time RT–PCR or nested RT–PCR widely used to detect dengue genes in acute-phase serum samples. This detection
coincides with viremia and the febrile phase of illness onset.
 confirmed by identification of DENV RNA in tissue specimens by immunofluorescence or immunohistochemical analysis,
2-Serological tests: acute/recent dengue infection with serum samples during the first 5 days of sx or early convalescent phase (>5 days of sx).
 Seroconversion from negative to positive IgM antibody to dengue (IgM antibody capture enzyme-linked immunosorbent assay MAC-ELISA) or
demonstration of a fourfold or greater increase in IgG antibody titers in paired (acute and convalescent) serum.
Patients who have IgM antibodies to dengue detected in their serum specimen via an and had either 1.) A negative RT–PCR result in the acute phase
specimen or 2.) Did not submit an acute phase specimen, are classified as having a recent probable dengue infection. This is due to the fact that IgM
antibodies for dengue may remain elevated for 2 to 3 months after the illness. There is cross reactivity with other flaviviruses WNV, SLE, JEV, YFV.
Review past medical hx, travel hx, vaccination record (YF vaccine). Often times both an acute and convalescent phase specimens are needed to make a
diagnosis of dengue infection. This is especially true for those who submit a day 5 acute specimen because the virus and IgM antibodies may be at
undetectable levels. So if a patient with suspected dengue infection submits a late acute phase specimen that is negative (e.g., by RT–PCR and MACELISA), and they do not submit a convalescent specimen, they are classified as a laboratory-indeterminate case.

Treatment
Treatment is symptomatic or supportive, -Rest and the use of:
-To relieve fever- acetaminophen or paracetamol
-To relieve arthritic component-ibuprofen, naproxen, or another non-steroidal anti-inflammatory agent (NSAID) to relieve the arthritic component
-Aspirin is NOT advised because of bleeding risk and risk of developing Reye’s syndrome in children younger than 12 years
-In patients with severe joint pains not relieved by NSAID, narcotics (e.g., morphine) or short-term corticosteroids can be used
-Drink plenty of fluids to replenish fluid lost from sweating, vomiting, and other insensible losses
http://www.infectiousdisease.dhh.louisiana.gov
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Dengue Hemorrhagic Fever
Intrinsic incubation period:
4 days (2 to 7 days)

1: Breakbone
fever
3-7 days

2:Rash/Fever/
Hemorrhagic
The Febrile Phase: Early in the course of
illness, patients with DHF can present much
like DF, but they may also have hepatomegaly
without jaundice (later in the Febrile Phase).
The hemorrhagic manifestations that occur in
the early course of DHF most frequently consist
of mild hemorrhagic manifestations as in DF.
Less commonly, epistaxis, bleeding of the
gums, or frank gastrointestinal bleeding occur
while the patient is still febrile (gastrointestinal
bleeding may commence at this point, but
commonly does not become apparent until a
melenic stool is passed much later in the
course). Dengue viremia is typically highest in
the first three to four days after onset of fever
but then falls quickly to undetectable levels
over the next few days. The level of viremia
and fever usually follow each other closely, and
anti-dengue IgM anti-bodies increase as fever
abates.

http://www.infectiousdisease.dhh.louisiana.gov

Severe forms of the disease, dengue
hemorrhagic fever (DHF) and dengue
shock syndrome (DSS).
There are three phases of DHF: the Febrile
Phase ; the Critical (Plasma Leak) Phase; and
the Convalescent (Reabsorption) Phase.

The Critical (Plasma Leak) Phase: About the time when the fever abates, the patient
enters a period of highest risk for developing the severe manifestations of plasma leak and
hemorrhage. At this time, it is vital to watch for evidence of hemorrhage and plasma leak
into the pleural and abdominal cavities and to implement appropriate therapies replacing
intravascular losses and stabilizing effective volume. If left untreated, this can lead to
intravascular volume depletion and cardiovascular compromise. Evidence of plasma leak
includes sudden increase in hematocrit (≥20% increase from baseline), presence of
ascites, a new pleural effusion on lateral decubitus chest x-ray, or low serum albumin or
protein for age and sex. Patients with plasma leak should be monitored for early changes in
hemodynamic parameters consistent with compensated shock such as increased heart rate
(tachycardia) for age especially in the absence of fever, weak and thready pulse, cool
extremities, narrowing pulse pressure (systolic blood pressure minus diastolic blood
pressure <20 mmHg), delayed capillary refill (>2 seconds), and decrease in urination (i.e.,
oliguria). Patients exhibiting signs of increasing intravascular depletion, impending or frank
shock, or severe hemorrhage should be admitted to an appropriate level intensive care unit
for monitoring and intravascular volume replacement. Once a patient experiences frank
shock he or she will be categorized as having DSS. Prolonged shock is the main factor
associated with complications that can lead to death including massive gastrointestinal
hemorrhage. Interestingly, many patients with DHF/DSS remain alert and lucid throughout
the course of the illness, even at the tipping point of profound shock.
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Surveillance
1-Determine if case was imported or autochtonous
2-Once an autochthonous case of Dengue is detected, an indepth epidemiologic investigation must be conducted to:
• Track viral spread.
• Monitor for possible introduction into surrounding areas.
• Describe key epidemiologic and clinical features.
• Assess clinical severity and impact on society (e.g., days missed from
work, school closures, etc.).
• Identify risk factors for infection or severe disease.
• Identify circulating DENV lineages.

Case Detection
-Consider Dengue in the differential diagnosis for individuals who are
presenting
 fever and arthralgias that are not explained by another
etiology
 have an atypical presentation; atypical dengue with severe joint pain
or conjunctivitis.
 Suspect if association with traveler recently returned from an area
with ongoing Dengue
 Small clusters of disease (fever and arthralgia or arthritis)
 Increase in hospital visits for fever and arthralgia or arthritis
occurring in a localized area in a short time.

Case Definition
Suspect case: patient with acute onset of fever >38.5ºC (101.3ºF) and
severe arthralgia or arthritis not explained by other medical conditions,
and who resides, or has visited epidemic or endemic areas within two
weeks prior to the onset of symptoms.
Confirmed case: suspect case with any of the following Dengue
specific tests:
• Viral isolation.
• Detection of viral RNA by RT-PCR.
• Detection of IgM in a single serum sample (collected during acute or
convalescent phase).
• Four-fold increase in DENV-specific antibody titers (samples collected
at least two to three weeks apart).

Case Definition during an epidemic, all patients need not be
subjected to confirmatory tests as above. An epidemiologic link
can be sufficient.
Sensitivity and specificity for clinical criteria for DENV infection during
outbreak of the disease: combination of fever and polyarthralgias
 sensitivity 84%
 specificity 89%,
 correct classification 87% of individuals with serologically confirmed
DENV infection.

Vector Surveillance & Control

 For arboviruses with a human-mosquitohuman transmission cycle, the most
important source of viral importation is
the viremic traveler.

Mosquito Control at Airport not useful
 Mosquito abatement activities at international airports
 Spraying adulticides in passenger cabins of arriving international flights
 virus-infected mosquitoes arriving in passenger aircraft are not considered as significant sources of most arboviral importations.
 No need to place any restrictions on baggage, cargo, containers, goods, or postal parcels beyond usual practices
 For arboviruses with a human-mosquito-human transmission cycle, the most important source of viral importation is the viremic
traveler.
 Travel Health Alert Notices (THANs) to international travelers

1. Vector Surveillance and Identification of High Risk Areas
-Systematically collect surveillance data on relative densities of Ae. aegypti and Ae. albopictus. Surveillance methods for Ae. aegypti and Ae.
albopictus are varied and include methods to monitor egg production, larval sites, pupal abundance, and adult abundance.
-Detect and identify hidden and difficult to control larval sites (e.g., cryptic locations such as septic tanks, storm drains, sump pumps, and vacant
lots), and other productive sites, as well as the readily identified and commonly found larval habitats.
2. Personal Protection
-Personal repellents on skin or clothing. DEET (N,N-diethyl-m-toluamide) and picaridin (also known as KBR3023 or Bayrepel™) are effective
-Infants and others sleeping or resting during the day should use bed nets to avoid infection from Ae. aegypti and Ae. albopictus, both of which
are day biting mosquitoes.
-Those potentially infected with DENV during an outbreak must rest beneath an IT bed net to avoid mosquito bites and further spread of
infection. Use of IT bed nets has the additional benefit of killing mosquitoes that come into contact with the net.
3.Household Prevention
-Screens on windows and doors reduce entry of vectors into the home.
-Mosquito proofing water storage vessels reduce oviposition sites and local production.
-Use commercially available pyrethroid-based aerosol sprays and other products: mosquito coils and electronic mat vaporizers. Aerosol sprays
may be applied throughout the home, but areas where adult mosquitoes rest (dark, cooler areas) must be targeted, including bedrooms, closets,
clothing hampers, etc. Care should be taken to emphasize proper use of these products when advocating their application to the public, in order to
reduce unnecessary exposure to pesticides.
4. Neighborhood and Community Prevention
Effective communication to the community and various stakeholders is crucial to avoid confusion and misinformation and to engage people in
steps to reduce the risk of disease.
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