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Amazon Region 

• 91% of all cases in the 

Americas 

• 87% of the mortality 

Malaria in South America, 2004 

Data at provincial & municipal level, PAHO, 2004 
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Malaria transmission area 

RAVREDA/AMI: Founded at Meeting in Salvador, Bahia, 2001 

Salvador,  

2001 
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RAVREDA/AMI: Sentinel Sites for Surveillance of Antimalarial Resistance, 

2002–2004 
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RAVREDA Team at the Sentinel Site in Yacuiba (Bolivia) 



RAVREDA Sentinel Site in Machala (Ecuador) 



Low High 25th 75th

AS+MQ 2001* 3 0 0 0 0 0

MQ 2001* 3 0 0 0 0 0

AT+LM 2005 1 0

MQ 2005 4 6.5 1 9 4,7 7.5

Q+DOX 2005 2 14.5 11 18 12.7 16.2

AQ 2002-2004 5 38 15 57 23 42

AQ+SP 2002-2003 3 2.2 0 2.3 1.1 2.2

AS+SP 2003 - 2004 2 2 1.9 2.1 1.9 2

MQ 2002-2003 3 2.2 0 6.4 1.1 4.3

MQ+SP 2003 - 2004 1 0

SP 2002-2003 1 0

AQ 2004 1 47

AQ+SP 2004 1 0

AS+SP 2003 1 0

AT+LM 2005 1 0

CQ 2002-2003 1 80

CQ+SP 2003 1 0

SP 2002-2003 1 0

AS+MQ 2005 1 1.2

AT+LM 2004 1 0

MQ 2005 1 3.6

AS+MQ 2000* 1 0

CQ 1998*-2002 4 87 81 90 83.6 89.5

MQ 1999*-2000* 2 0 0 0 0 0

SP 1999*-2002 4 8.7 0 13.2 4 12.3

AS+DOX 2002-2003 1 18

AS+MQ 2002 2 2 2 6 3 5

AT+LM 2003 2 1.9 1.9 2 1.9 2

MQ 2002 1 7

AS+MQ 2004 1 0

AT+LM 2004 1 0

CQ 2002 2 88 76 100 82 94

Q+PQ 2003 2 9.6 9.6 22.2 9.6 9.6

Country Drug
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year

Number 
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Range Percentile
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RAVREDA/AMI: P. falciparum Therapeutic Efficacy Studies, 2003–2006 



Changes in Antimalarial Policies in the Amazon Countries,  end of 1990s–2006 

ART-LUM = Artemether-Lumefantrine AS = Artesunate  AQ = Amodiaquine  

CQ = Chloroquine   D = Doxycycline MQ = Mefloquine   

S/P = Sulfadoxine/Pyrimethamine Q = Quinine T = Tetracycline 

Schemes at end of 1990s 

Current schemes 

ART-LUM 

Coartem® 

MQ+AS 

SP+AS 

AQ+AS 

MQ 

Q+D/ Q+T 

Q 

AQ+SP 

CQ+SP 

CQ o SP 

Country Bolivi

a 

Brazi

l 

Colombi

a 

Ecuad

or 

Guyan

a 

Per

u 

Surinam

e 

Venezue

la 



- Plasmodium falciparum malaria resistance to antimalarials 

- Amazon region has 90% of all malaria cases in the Americas. 

- Importance of assessing resistance in the Amazon region.  

 

 - Evaluate resistance to current treatments 

 - Guide policy changes (ACT schemes)  

 

  - Improve access to & use of antimalarials 

  - Improve quality of antimalarials  

  - Improve diagnostic quality 

 

   - Rational vector control 

   - Information analysis 
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RAVREDA/AMI: Objectives 



Surveillance of resistance 

to antimalarials 

Access to & quality of diagnosis 

Access to & use of antimalarials 

Drug quality 

In vivo 

In vitro 

Competencies 

Performance 

Access & use 

Adherence 

Supervision 

Reference Labs 

Minilabs 

RAVREDA/AMI: Areas of Action 



Information stratification &  

analysis 

Entomological systematization 

Individual data 

Routine analysis 

Stratification 

Surveillance of resistance to 

insecticides 

CDC bottle  

 method 

Implementation of impregnated 

mosquito nets 
 Instruments 

Field procedures 

Data management 

RAVREDA/AMI: Areas of Action 



Development & standardization of 

guidelines, protocols, & instruments 

Technical meetings 

Training workshops 

 

 

Operational research 

Pilot testing 

 

 

Improvement in policies & processes 

Institutionalization 

RAVREDA/AMI: Methodology for Work 

1 

2 

3 



Annual Evaluation Meetings  

   Santa Cruz (2002)         Belém (2003)      Paramaribo (2004)    

   Cartagena (2005)          Quito (2006)      Campos do Jordão (2007) 

   Lima (2008) 

Meetings every semester of the AMI Steering Committee  

Workplans: “Master plans” (AMI Project) 

Newsletter every semester (9 issues so far) 

Web page (PAHO) 

Databases (resistance to antimalarials, resistance to insecticides, 

entomological) 

 

RAVREDA/AMI:  
Planning, Evaluation & Communication Mechanisms 





Spatial Variations in 

Susceptibility to 

Insecticides 
 

 

(A. darlingi, deltametrna,  

 25 mg) 



http://www.mayeticvillage.com/RAVREDA 
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PAHO 

-    Case Management 

-    Vector Control 

-    Information Use 

(Communities of practice) 

(Network) 

(Program) 

(Project) 
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