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GONOTROPHIC CYCLE LENGTH UNDER CONTROLLED LABORATORY CONDITIONS
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MALARIA IN THE AMERICAS

As of 2004, approx. 264 M individuals, out of estimated 869 M inhabitants of the Americas

(i.e. ), lived in areas at ecological risk of malaria transmission
Plasmodium falciparum malaria Plasmodium vivax malaria Total positive cases Total investment
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EAST AFRICAN HIGHLANDS

LONG FREE OF SPORADIC MALARIA OUTBREAKS WERE
MALARIA | | OUTBREAKS | | NOT REPORTED |
| | | | | g

1910 1920 1950 1960 1980

MALARIA ERADICATION CAMPAIGN

> EPIDEMICS HAVE FREQUENTLY BEEN
REPORTED

Current pattern
Increased incidences, expanded geographic

areas, and higher case-fatality rates
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( \ KDH village, Kisii District, Western Kenya




TOTAL NUMBER OF DAYS PER YEAR WHEN MEAN AMBIENT TEMPERATURES, OBSERVED
AT 1,310 masl, WERE ABOVE , 18.0°C (BLUE SOLID LINE), AND
21.5°C (RED SOLID LINE)
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COLOMBIAN INTEGRATED SURVEILLANCE AND CONTROL SYSTEM
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MULTI-MODEL ENSEMBLE
APPROACH TO MALARIA MODELLING
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< Breeding places ™, Predator-prey-food
availability model models
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SimulMal - PowerSim SEVEN (7) INTERACTIVE PLATFORMS
7 T -V e N

WCT - IRI online tool

Worral Connor Thompson model of malaria




WCT — Microsoft Office Excel 2007 (for Microsoft Windows Vista Home Basic®)

|=  Plataforma WTC_BV Version Enero de 2011 [Mode de compatibilidad] - M., Jerramientas de gra
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MULTI-MEMBER ENSEMBLE

APPROACH TO MALARIA MODELLING

MOSQUITO VECTOR

PARASITE

COMMUNITY-BASED

ENVIRONMENTAL

HUMARN HOST (INDIVIDUAL)

: e (From Ruiz 2008)
CDE-II

VECTOR
POPULATION

ALX_HOST

Trmin_p

Level variables

: Proportion of susceptible vectors. R ‘
: Proportion of infected vectors.
: Proportion of infectious vectors.

RESULTS ‘
: Propertion of susceptible humans.

: Propertion of infected humans.
: Propoertion of infectious humans. LElLe ‘

: Propertion of immune humans.

Main endogenous variables

: Time delay between infected and infectious mosquitoes.
: Daity rate of vector mortality.

: Delayed variable between infected, infectious and immune host
rESErvoirs.

: Delayed variable between infected and infectious vector
rESErvoirs.
: Time delay between infected and infecticus hosts.

: Time delay included between infectious and immune hosts.
: Flowr rate between immune and susceptible hosts.
MMGG : Overall malaria prevalence.

kk
PP

Differential-delay-equation 'comparment' model
HOST POPULATION discussed by McKenzie et al. (1998)




MULTI-MEMBER ENSEMBLE _
RESULT:
APPROACH TO MALARIA MODELLING

CDE-Ill (2003)

DE-Hl (1998)

{1} Function of representative risk of malaria transmission " i A ;
(2) Function of HBl and FI . J By
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(1) Function of social and economic conditions
(2) Function of average temperature
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Parasite species:
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(2) Plasmodium falciparum

(0) Constant vector delay (sporogony)
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(2) Function of Dm, T and Tmin,p

Duration of sporogony [day

(From Ruiz 2008)
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INDICATIVE REVIEW OF SOCIOECONOMIC FACTORS
Banguero (1984) Castilla & Sawyer (1993) Koram et al. (1995)
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AGE
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A (source: Ruiz and Gellers, 2007) .



OUTLINE

OBJECTIVES AND CURRENT/POTENTIAL CAPABILITIES
WHAT ARE WE DOING WITH THE MATHEMATICAL MODELS?



UNDERSTAND COMPLEXITY

CURRENT
CAPABILITIES

ESTIMATE TIMING AND SEVERITY

ANALYZE KEY-VARIABLES

POSE AND ANSWER "WHAT IF" QUESTIONS

INVESTIGATE CURRENT DECISION MAKING PROCESS AND PROVIDE QUANTITATIVE
GOALS FOR EFFECTIVE INTERVENTIONS

HELP DECISION MAKERS LEARN

EXPERIMENTATION-VALIDATION-ANALYSIS

FORESEEABLE

-

FUTURE CLIMATE FORECASTS

DECISION-MAKING PROCESSES
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BASE SCENARIO

CHANGES IN INITIAL CONDITIONS

ANALYSIS OF LOCAL CONDITIONS

SENSITIVITY ANALYSIS

UNCERTAINTIES
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MEDIUM-TERM CLIMATE FORECAST EXPERIMENTS

MUNICIPALITY OF MONTELIBANO

Monthly Plasmodium falciparum malaria incidence suggested by the WCT model for

the forecast horizon spanning from
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SAN JOSE GUAVIARE - WCT model (MODERATE AND CRITICAL CONDITIONS)

R=0.377; MSE=3E-06 Inc (obs)/EP M Prev (sim)/EP 'Moderate' Prev (sim)/EP 'Critical'

P.falciparum malaria prevalence

1-2001 1-2002 1-2003 1-2004 1-2005 1-2006 1-2007
Epidemiological Period (EP)
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P.falciparum malaria anomaly

Inc Anomaly (obs)/EP M Prev Anomaly (sim)/EP 'Moderate' Prev Anomaly (sim)/EP 'Critical’

1-2001 1-2002 1-2003 1-2004 1-2005 1-2006 1-2007

Epidemiological Period (EP)
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