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KEY FACTSKEY FACTS

Dengue is a mosquitoDengue is a mosquito--borne infection that borne infection that 
causes a severe flucauses a severe flu--like illness, and like illness, and 
sometimes a potentially lethal complication sometimes a potentially lethal complication 
called dengue hemorrhagic fever. called dengue hemorrhagic fever. 

Global incidence of dengue has grown Global incidence of dengue has grown 
dramatically in recent decades. dramatically in recent decades. 

About two fifths of the world's population About two fifths of the world's population 
are now at risk.are now at risk.



ORIGINORIGIN

The exact origins are not clear but it may The exact origins are not clear but it may 
have originated in Africa and was spread have originated in Africa and was spread 
worldwide with the slave trade. worldwide with the slave trade. 

The most convincing explanation for the The most convincing explanation for the 
name name denguedengue is that it is derived from the is that it is derived from the 
Swahili "KaSwahili "Ka--DingaDinga pepopepo" that describes " that describes 
the disease as a sudden cramp like the disease as a sudden cramp like 
disease caused by an evil spirit. disease caused by an evil spirit. 



ORIGINORIGIN



 

In the wild the virus has a life cycle very similar to In the wild the virus has a life cycle very similar to 
that of yellow fever involving passing between that of yellow fever involving passing between 
primates living in the jungle canopy and mosquitoes primates living in the jungle canopy and mosquitoes 
that feed on them. that feed on them. 



 

It is believed that the virus was transferred to man It is believed that the virus was transferred to man 
by the bite of the tigerby the bite of the tiger--striped mosquito (striped mosquito (Aedes Aedes 
albopictusalbopictus) as man began clearing the jungle and ) as man began clearing the jungle and 
building settlements. building settlements. 



 

The most common vector now is the closelyThe most common vector now is the closely--related related 
species species Aedes Aedes aegyptiaegypti which is African in origin but which is African in origin but 
has spread throughout the tropics in the Old and has spread throughout the tropics in the Old and 
New Worlds. New Worlds. 



ORIGINORIGIN

The earliest reports of a dengueThe earliest reports of a dengue--like like 
disease are from Chin Dynasty in China disease are from Chin Dynasty in China 
(265(265--420 AD). 420 AD). 

Earlier confirmed outbreaks occurred in: Earlier confirmed outbreaks occurred in: 


 

Cairo and Alexandria (Egypt, 1799)Cairo and Alexandria (Egypt, 1799)


 

Jakarta (Indonesia, 1799)Jakarta (Indonesia, 1799)


 

Philadelphia (United States, 1780)Philadelphia (United States, 1780)


 

Madras (India, 1780)Madras (India, 1780)



ORIGINORIGIN



 
The virus was identified in the 1940's when it The virus was identified in the 1940's when it 
became a concern to the armies fighting in became a concern to the armies fighting in 
Pacific arena as it was causing a large number Pacific arena as it was causing a large number 
of nonof non--combat casualties to Allied and Japanese combat casualties to Allied and Japanese 
forces. forces. 



 
Japanese scientists first identified the virus in Japanese scientists first identified the virus in 
1943. 1943. 



 
By 1956 four serotypes of the virus were By 1956 four serotypes of the virus were 
identified and every outbreak of the disease identified and every outbreak of the disease 
since has been due to a virus belonging to one since has been due to a virus belonging to one 
of the four serotypes. of the four serotypes. 



Dengue FeverDengue Fever and and Dengue Dengue 
Hemorrhagic FeverHemorrhagic Fever are acute are acute 
febrile diseases caused by four febrile diseases caused by four 
closely related virus serotypes of closely related virus serotypes of 
the genus the genus FlavivirusFlavivirus, family , family 
FlaviviridaeFlaviviridae..



FLAVIVIRUSFLAVIVIRUS

 This genus includes the This genus includes the West Nile virusWest Nile virus, , 
Dengue virusDengue virus, , TickTick--borne Encephalitis virusborne Encephalitis virus, , 
Yellow Fever virusYellow Fever virus, and several other viruses , and several other viruses 
which may cause encephalitis.which may cause encephalitis.

 FlavivirusesFlaviviruses are named from Yellow Fever are named from Yellow Fever 
virus; virus; flavusflavus means yellow in Latin. (Yellow means yellow in Latin. (Yellow 
fever in turn was named because of its fever in turn was named because of its 
propensity to cause yellow jaundice in propensity to cause yellow jaundice in 
victims)victims)







DENGUE FEVERDENGUE FEVER


 
Viral disease transmitted primarily by the Viral disease transmitted primarily by the Aedes Aedes 
aegyptiaegypti mosquito. mosquito. 



 
There are four genetically distinct serotypes of There are four genetically distinct serotypes of 
dengue virus: dengue virus: DENDEN--1, DEN1, DEN--2, DEN2, DEN--3 and DEN3 and DEN--44..



 
Infection with any serotype may lead to an acute Infection with any serotype may lead to an acute 
illness characterized by fever, headache, bone illness characterized by fever, headache, bone 
and joint pain and occasionally, rash and and joint pain and occasionally, rash and 
hemorrhagic manifestations. hemorrhagic manifestations. 



 
Secondary infection with a different serotype can Secondary infection with a different serotype can 
lead to a more serious form of the disease lead to a more serious form of the disease 
known as Dengue Hemorrhagic Fever.known as Dengue Hemorrhagic Fever.



Dengue VirusesDengue Viruses

Each serotype provides specific lifetime Each serotype provides specific lifetime 
immunity, and shortimmunity, and short--term crossterm cross--immunity.immunity.

All serotypes can cause severe and fatal All serotypes can cause severe and fatal 
disease.disease.

Genetic variation within serotypes.Genetic variation within serotypes.
Some genetic variants within each Some genetic variants within each 

serotype appear to be more virulent or serotype appear to be more virulent or 
have greater epidemic potential.have greater epidemic potential.



SIGNS AND SYMPTOMSSIGNS AND SYMPTOMS 
DENGUEDENGUE



 
Characterized by acute onset of high fever, 3Characterized by acute onset of high fever, 3--14 14 
days after the bite of an infected mosquito. days after the bite of an infected mosquito. 



 
Patients develop frontal headache, retroPatients develop frontal headache, retro--orbital orbital 
pain, joint pain, nausea, vomiting, and often a pain, joint pain, nausea, vomiting, and often a 
maculopapular rash. maculopapular rash. 



 
Dengue goes by other names, including Dengue goes by other names, including 

""breakbonebreakbone" or "dandy fever." Victims of dengue " or "dandy fever." Victims of dengue 
often have contortions due to the intense joint often have contortions due to the intense joint 
and muscle pain, hence the name and muscle pain, hence the name breakbonebreakbone 
fever. Slaves in the West Indies who contracted fever. Slaves in the West Indies who contracted 
dengue were said to have dandy fever because dengue were said to have dandy fever because 
of their postures and gait.of their postures and gait.



http://upload.wikimedia.org/wikipedia/en/b/bd/Severerash.jpg


SIGNS AND SYMPTOMSSIGNS AND SYMPTOMS 
DENGUEDENGUE



 
Many patients notice a change in taste Many patients notice a change in taste 
sensation. Acute symptoms, when present, sensation. Acute symptoms, when present, 
usually last about 1 week, but weakness, usually last about 1 week, but weakness, 
malaise, and anorexia may persist for several malaise, and anorexia may persist for several 
weeks.weeks.



 
A high proportion of infections produce no or A high proportion of infections produce no or 
minimal symptoms, especially in children. minimal symptoms, especially in children. 
Treatment emphasizes relief of symptoms, Treatment emphasizes relief of symptoms, 
avoiding aspirin and other non steroidal antiavoiding aspirin and other non steroidal anti-- 
inflammatory medications and encouraging oral inflammatory medications and encouraging oral 
fluid intake. fluid intake. 





Dengue Hemorrhagic FeverDengue Hemorrhagic Fever

Some patients with dengue fever go Some patients with dengue fever go 
on to develop dengue hemorrhagic on to develop dengue hemorrhagic 
fever (DHF), a severe and sometimes fever (DHF), a severe and sometimes 
fatal form of the disease. fatal form of the disease. 

At about the time the fever begins to At about the time the fever begins to 
subside, the patient may become subside, the patient may become 
restless or lethargic, show signs of restless or lethargic, show signs of 
circulatory failure, and experience circulatory failure, and experience 
hemorrhagic manifestations. hemorrhagic manifestations. 



Dengue Hemorrhagic FeverDengue Hemorrhagic Fever

The most common of these manifestations The most common of these manifestations 
are mild, such as skin spotting or blood in are mild, such as skin spotting or blood in 
the urine, but may also include nose or the urine, but may also include nose or 
gum bleeding, vomiting blood, and blood gum bleeding, vomiting blood, and blood 
in the stool. in the stool. 

DHF patients develop low blood platelets DHF patients develop low blood platelets 
and and hemoconcentrationhemoconcentration, the latter as a , the latter as a 
result of the leakage of plasma from the result of the leakage of plasma from the 
intravascular compartment. intravascular compartment. 



DENGUE SHOCK SYNDROME (DSS)DENGUE SHOCK SYNDROME (DSS)

If patients are not treated correctly If patients are not treated correctly 
they may rapidly progress into DSS, they may rapidly progress into DSS, 
which can lead to profound shock and which can lead to profound shock and 
death. death. 

Despite the name, it is the loss of Despite the name, it is the loss of 
intravascular volume from leaky intravascular volume from leaky 
capillaries rather than hemorrhage, capillaries rather than hemorrhage, 
which results in shock. which results in shock. 



DENGUE SHOCK SYNDROME (DSS)DENGUE SHOCK SYNDROME (DSS)

 Advance warning signs of DSS include Advance warning signs of DSS include 
severe abdominal pain, protracted vomiting, severe abdominal pain, protracted vomiting, 
marked change in temperature (from fever to marked change in temperature (from fever to 
hypothermia), or change in mental status.hypothermia), or change in mental status.

 Early signs of shock include restlessness, Early signs of shock include restlessness, 
cold clammy skin, rapid weak pulse, cold clammy skin, rapid weak pulse, 
narrowing of pulse pressure, and narrowing of pulse pressure, and 
hypotension. Fatality rates among those with hypotension. Fatality rates among those with 
DSS may be higher than 10%. DSS may be higher than 10%. 



EMERGING TREATMENTEMERGING TREATMENT



 
Emerging evidence suggests that Emerging evidence suggests that mycophenolicmycophenolic 
acid and acid and ribavinribavin inhibit dengue replication. Initial inhibit dengue replication. Initial 
experiments showed a fivefold increase in experiments showed a fivefold increase in 
defective viral RNA production by cells treated defective viral RNA production by cells treated 
with each drug. with each drug. In vivoIn vivo studies, however, have studies, however, have 
not yet been done. Unlike HIV therapy, lack of not yet been done. Unlike HIV therapy, lack of 
adequate global interest and funding greatly adequate global interest and funding greatly 
hampers the development of treatment regime.hampers the development of treatment regime.



 
In Brazilian Traditional medicine, dengue is In Brazilian Traditional medicine, dengue is 
treated with cat's claw herb, which is for treated with cat's claw herb, which is for 
inflammation and does not prevent dengue.inflammation and does not prevent dengue.



EPIDEMIOLOGYEPIDEMIOLOGY



World Distribution of Dengue World Distribution of Dengue -- 20052005

Areas infested with Aedes aegypti
Areas with  Aedes aegypti and dengue epidemic activity 



Reported Cases of Dengue in Reported Cases of Dengue in 
the Americas, 1980 the Americas, 1980 –– 2007 *2007 *
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Reported Cases of DHF in the Reported Cases of DHF in the 
Americas,  1980 Americas,  1980 –– 2007 *2007 *
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Presence of DENPresence of DEN--3 in the Americas, 3 in the Americas, 
1994 1994 --20072007

SOURCE:  Pan American Health Organization, 
Nov. 30, 2007

1997-2007
Not reported

1994-1995



Recent Dengue in the U.S.A. Recent Dengue in the U.S.A. 

Dengue epidemics occurred in the USA in Dengue epidemics occurred in the USA in 
the 1800s and the first half of the 1900sthe 1800s and the first half of the 1900s

Recent indigenous transmissionRecent indigenous transmission


 

Texas:Texas:
•• 1980: 23 cases, first locally acquired since 19451980: 23 cases, first locally acquired since 1945
•• 1986: 9 cases, 1995: 7 cases, 1997: 3 cases, 1986: 9 cases, 1995: 7 cases, 1997: 3 cases, 

1998: 1 case, 1999: 18 cases, 2005: 25 cases1998: 1 case, 1999: 18 cases, 2005: 25 cases



 

Hawaii:Hawaii:
•• 20012001--2002: 122 cases (first since 1944)2002: 122 cases (first since 1944)



Dengue Fever Expanding Its Dengue Fever Expanding Its 
Foothold In TexasFoothold In Texas



 
A dengue outbreak in the Brownsville, Tex., area A dengue outbreak in the Brownsville, Tex., area 
in 2005 involved 25 hospital cases, 16 of which in 2005 involved 25 hospital cases, 16 of which 
were classified as DHF, the CDC reports in the were classified as DHF, the CDC reports in the 
Aug 10 issue of Aug 10 issue of Morbidity and Mortality Weekly Morbidity and Mortality Weekly 
Report.Report.



 
Aug 9, 2007 Dengue fever is gaining a firmer Aug 9, 2007 Dengue fever is gaining a firmer 
foothold in southern Texas, putting residents at foothold in southern Texas, putting residents at 
risk for the most dangerous form of the disease, risk for the most dangerous form of the disease, 
dengue hemorrhagic fever (DHF), the Centers dengue hemorrhagic fever (DHF), the Centers 
for Disease Control and Prevention (CDC) for Disease Control and Prevention (CDC) 
reported today. reported today. 



Dengue in ArizonaDengue in Arizona

 In 2008 there were six cases (3 confirmed, In 2008 there were six cases (3 confirmed, 
3 probable.3 probable.

All were imported casesAll were imported cases


 

Asia Asia –– 22


 

Caribbean Caribbean –– 11


 

Mexico Mexico –– 11


 

Central America Central America –– 22
Five patients were in Maricopa CountyFive patients were in Maricopa County



Reasons for Dengue Expansion in Reasons for Dengue Expansion in 
the Americasthe Americas

Extensive vector infestation, with Extensive vector infestation, with 
declining vector controldeclining vector control

Unreliable water supply systemsUnreliable water supply systems
 Increasing nonIncreasing non--biodegradable containers biodegradable containers 

and poor solid waste disposaland poor solid waste disposal
 Increased air travelIncreased air travel
 Increasing population density in urban Increasing population density in urban 

areasareas



Trouble AheadTrouble Ahead

2.5 billion people at risk 2.5 billion people at risk 
worldworld--widewide

In the Americas, 50In the Americas, 50--fold increase fold increase 
in reported cases of DHFin reported cases of DHF

Widespread abundance of Widespread abundance of Aedes Aedes 
aegyptiaegypti in atin at--risk areasrisk areas



PreventionPrevention

Primary prevention of dengue is controlling Primary prevention of dengue is controlling 
the vector.the vector.

Our main species of concern is the Yellow Our main species of concern is the Yellow 
Fever mosquito, Fever mosquito, Aedes Aedes aegyptiaegypti..

However the Asian Tiger mosquito, However the Asian Tiger mosquito, Aedes Aedes 
albopictusalbopictus is widespread in the eastern is widespread in the eastern 
half of the United States. half of the United States. 



Aedes albopictus



Aedes Aedes albopictusalbopictus in the USAin the USA



Aedes Aedes aegyptiaegypti



Aedes Aedes aegyptiaegypti



 
Geographic DistributionGeographic Distribution


 

The species is found throughout most tropical to The species is found throughout most tropical to 
subtropical world regions. subtropical world regions. 



 

In the eastern United States, In the eastern United States, AeAe. . aegyptiaegypti occurs in occurs in 
Mississippi, Alabama, Georgia, Florida, Tennessee, Mississippi, Alabama, Georgia, Florida, Tennessee, 
Kentucky, South Carolina, North Carolina, Virginia, Kentucky, South Carolina, North Carolina, Virginia, 
New York, Delaware, Maryland and the District of New York, Delaware, Maryland and the District of 
Columbia. Columbia. 



 

Western states include Arizona, Arkansas, Illinois, Western states include Arizona, Arkansas, Illinois, 
Kansas, Louisiana, Missouri, Oklahoma, New Mexico Kansas, Louisiana, Missouri, Oklahoma, New Mexico 
and Texas. and Texas. 





Aedes Aedes aegyptiaegypti


 
EggsEggs


 

The eggs are deposited on damp The eggs are deposited on damp 
surfaces within artificial containers such surfaces within artificial containers such 
as cans, jars, urns or rainas cans, jars, urns or rain--water water 
containers. Old automobile tires provide containers. Old automobile tires provide 
an excellent larval habitat and an adult an excellent larval habitat and an adult 
resting site. Larvae are also resting site. Larvae are also 
encountered in natural water retaining encountered in natural water retaining 
cavities in tree holes and herbaceous cavities in tree holes and herbaceous 
plants. The eggs can resist desiccation plants. The eggs can resist desiccation 
for up to 1 year. Eggs hatch when for up to 1 year. Eggs hatch when 
flooded by water.flooded by water.





Aedes Aedes aegyptiaegypti



 
Larval BehaviorLarval Behavior


 

Larvae feed on the aquatic Larvae feed on the aquatic microbiotamicrobiota 
that develops in artificial containers. The that develops in artificial containers. The 
total time for development through all 4 total time for development through all 4 
instars is dependent upon water instars is dependent upon water 
temperature and food supply, and temperature and food supply, and 
typically ranges from 4 to 10 days. typically ranges from 4 to 10 days. 
Larvae die at temperatures below 10 Larvae die at temperatures below 10 
degrees and above 44 degrees Celsius.degrees and above 44 degrees Celsius.









Aedes Aedes aegyptiaegypti



 

Blood feedingBlood feeding


 

The yellow fever mosquito is a peridomestic The yellow fever mosquito is a peridomestic 
species found not far from human dwellings. It species found not far from human dwellings. It 
is an early morning or late afternoon feeder, is an early morning or late afternoon feeder, 
but females will take a blood meal at night but females will take a blood meal at night 
under artificial illumination. Human blood is under artificial illumination. Human blood is 
preferred over other animals with the ankle preferred over other animals with the ankle 
area as a favored feeding site. Adults area as a favored feeding site. Adults 
frequently reside in dwellings in darkly lighted frequently reside in dwellings in darkly lighted 
closets, cabinets, or cupboards. The adult is closets, cabinets, or cupboards. The adult is 
reported to fly only a few hundred yards from reported to fly only a few hundred yards from 
breeding sites.breeding sites.



Aedes Aedes aegyptiaegypti



 

SeasonalitySeasonality


 

The species is active all year in the south. The species is active all year in the south. 
Unlike some other Unlike some other AedesAedes spp., populations spp., populations 
in the south remain reproductively active in the south remain reproductively active 
during winter. Adults are killed by during winter. Adults are killed by 
temperatures below freezing and do not temperatures below freezing and do not 
survive well at temperatures below 5 survive well at temperatures below 5 
degrees Celsius. On average, females live degrees Celsius. On average, females live 
up to a month, but males die sooner.up to a month, but males die sooner.









Gravid TrapGravid Trap



New Data Suggests That This Trap Is Effective 
For Monitoring Aedes aegypti 

New Data Suggests That This Trap Is Effective 
For Monitoring Aedes aegypti



Aedes Aedes aegyptiaegypti

Adult DescriptionAdult Description


 

MediumMedium--sized blackish mosquito easily sized blackish mosquito easily 
recognized by a silveryrecognized by a silvery--white 'lyrewhite 'lyre--shaped" shaped" 
pattern of scales on its pattern of scales on its scutumscutum. Segments 1 to . Segments 1 to 
4 of the hind tarsi possess broad basal white 4 of the hind tarsi possess broad basal white 
rings, segment 5 is white. The coloration of rings, segment 5 is white. The coloration of 
both sexes is similar.both sexes is similar.













Control MethodsControl Methods

Eliminate the breeding sites.Eliminate the breeding sites.
Manage the Manage the immaturesimmatures..
Surface application residues for Surface application residues for 

adults.adults.
Fogging?Fogging?



Breeding SitesBreeding Sites





















Immature Control Immature Control 











Adult Control Adult Control 









CAUTION!CAUTION!

Before application to entire plants, test Before application to entire plants, test 
treat a small area and watch for signs treat a small area and watch for signs 
of sensitivity. Some plant species may of sensitivity. Some plant species may 
be sensitive to the final spray solution.be sensitive to the final spray solution.







RepellentsRepellents
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