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In the world



  



  

Endêmico/Epidêmico Circulação
 do vírus em todas regiões

0

200000

400000

600000

800000

1000000

1200000

1400000

86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

Casos notificados

Internações

DENV1

DENV3

DENV2

Ondas epidêmicas em áreas 
localizadas

Casos Graves
em crianças

DENV2

DENV1

DENV2

BRASIL:
DEN 1,2,3,4

EL SALVADOR
DEN 1,2,4

PARAGUAY:
DEN 3

BOLIVIA:
DEN 2,3

REP. DOMINICANA:
DEN 1,2

GUYANA FRANCESA:
DEN 1,2,3

MARTINICA:
DEN 1,2

ISLAS PASCUA:
DEN 1

NICARAGUA
DEN 1,2,3

HONDURAS
DEN 2,4

MEXICO
DEN 1,2,3,4

1,2,3

DEN 1,2,3,4

VENEZUELA
DEN 1,2,3,4COLOMBIA

DEN 1,2,3,4

PERÚ 
DEN 3

ARGENTINA
DEN 1, 2,3

ECUADOR
DEN1,3

In Brazil



  

Rio de Janeiro Haemorhagic fever 

Population: 6.000.000
Neighborhoods: 160

Favelas: 749 
Premises: 2.000.000

Population
 in Favelas: 1.000.000

Port-of-entry of DENV 1, 2, and 3



  

Dengue in Rio de Janeiro
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 Study goals: 

● To understand and model quantitavely the 
seasonal dynamics of dengue:
● Early warning
● Climate change
● Best timing for control strategies

● To understand spatial heterogeneity



  

Tubiacanga, Ilha do Governador

82 week entomological survey with ovitrap and adultrap 
(september 2006 to march 2008)



  

Ovitraps

Mosquitraps

Eggs/trap

% Positive traps

TARGET                                TRAP                             INDEX

Adults/trap

% Positive traps

http://mail.google.com/mail/?realattid=file6&attid=0.7&disp=inline&view=att&th=10f7962f1cde5fed


  

Time series of captured adults and eggs: seasonality?



  

General linear modeling: quantitative predictions
of the effect of climate on mosquito abundance

Hypotheses: 
    - Higher temperatures imply more mosquitos with a certain delay
    - More rainfall imply more mosquitos with a certain delay 

Temperature (week-1)

Eggs (t)

 
Negative 
Binomial distribution



  

Auto-correlation structure



  

Auto correlation structure

Models:

Y t∼NegBin

E [Y t ]=a0

E [Y t ]=a0+a1Y t−1

E [Y t ]=a0+a1Y t−1+a2Tempt−m

E [Y t ]=a0+a1Y t−1+a2Tempt−m+a3Chuvat−n

null

AR1

+ temperatura+ temperature

+ rain

Model comparison 
●  Likelihhod based criterion (AIC) 
●  Pearson's correlation
●  Residuals

 GAM model was required:
Smooth temperature term  (non linear)



  
AR(1)+TEMP(1)

AR(1)+TEMP(1)+CHUVA(4) AR(1)+TEMP(1)

AR(1)+TEMP(1)+CHUVA(4)AR(1)+TEMP(1)+CHUVA(1)

AR(1)+TEMP(1)

r=0.61

r=0.43

r=0.66

r=0.57
r=0.62

r=0.53
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Seropositivity odds ratio

Seropositive cases



  

Mosquito density x recent infections

Recent cases



  

Main results

● There is a threshold at 22-24 C above which Aedes aegypti is 
not constrained by temperature.

● Temperature at lag 1 and rainfall can account for 50-60% 
mosquito abundance variability

● There is a lag of ca. 2 months between mosquito increase and 
dengue cases increase

● No direct association between mosquito's hotspots and risk of 
infection

● Apparent association between risk of infection and closeness to 
high commutation areas.
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