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Introduction

The Communicable Disease Prevention 
and Control Project has produced this 
report on the situation of malaria in the 

Americas using information submitted officia-
lly by Member Countries to the Pan American 
Health Organization (PAHO). This is an official 
reference document intended for use by Member 
Countries, academic institutions, partner agen-
cies and the global community.

This issue of the report presents information 
submitted for 2008, and provides a means for 
analyzing gains to date with respect to the goal 
of the Roll Back Malaria Initiative(RBM), which 
aims to reduce incidence of disease by at least 
50% between 2000 and 2010.

In an effort to provide a more detailed un-
derstanding of the disease in the Region, the re-
port has been modified to include a new format, 
a more detailed presentation of certain parame-
ters, and graphics to illustrate several aspects of 
endemicity. 

The document includes a general overview 
of the state of malaria in the Americas and spe-
cific sections analyzing the information available 
for each endemic country. The report also in-
cludes a section on cases found in non-endemic 
countries, where surveillance is essential to pre-
vent reintroduction and/or reestablishment of 
disease transmission. In addition to providing 
information about each country as a whole, the 
report emphasizes data available at the local le-

vel, which, depending on the country, corres-
ponds to municipalities, cantons or districts 
(called administrative level 2 –ADM2- in this 
report). The additional information allows the 
reader to analyze the geographic distribution of 
the disease and to understand implications of 
control efforts.

This report is part of the effort by the Health 
Surveillance and Disease Prevention and Con-
trol Area of PAHO to systematize the handling of 
information regarding communicable diseases 
in the Region. The goal is to improve the quality 
and timeliness of regionally-reported data and to 
help countries with the systematic counting and 
reporting of cases. Above all, we hope the report 
will encourage the use and analysis of informa-
tion by national disease prevention and control 
programs.

The production of the report coincides with 
an effort by the World Health Organization 
(WHO) Global Malaria Program to systematize 
and optimize information management both na-
tionally and globally. As such, efforts were made 
to coordinate the collection of information for 
2008 to simultaneously meet WHO and PAHO 
needs.

Now that several countries in the Region 
have achieved significant reductions in the bur-
den of malaria, and that some of these countries 
are ready to engage in elimination efforts, this re-
port provides information that may support tho-
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se efforts and a refocusing of certain programs.
There are limitations inherent to this type of 

report. Some, for example, may be  misinterpre-
tations due to problems in the data, while other 
could be errors in analysis resulting from forcing 
data collected in different countries into a single 
format. We hope, consequently, that this report 
will also spur reflection on improvements in data 
collection, analysis and use. 

The data included in this report allow for an 
analysis of gains in the Region, and of remaining 
challenges to achieving: 1) the goal set by the 
RBM for 2010 and 2) the UN Millennium De-
velopment Goal (MDG) which proposes that the 
burden of malaria be reduced by 75% between 
2000 and 2015.

Methodology, Scope and 
Limitations of the Report

The data analyzed in this report were submitted 
to the PAHO by its Member States in response to 
a request for information sent to health authori-
ties in each country by PAHO in April 2009. The 
data were collected in spreadsheets (MSExcel®) 
designed by the WHO Global Malaria Program 
for the standardized collection of information 
from every endemic country. The format used by 
WHO corresponds to the one used by the Glo-
bal Malaria database, an initiative which seeks 
to systematize malaria information management 
and to promote the monitoring of epidemiologi-
cal and operational program indicator, in coor-
dination with regional offices globally.

As a result of the focus on global parameters, 
some tables included variables that are not used 
by control programs in the Region; on the other 
hand, some parameters that PAHO and Member 
Countries had been monitoring over the years 

were missing. Consequently, countries were as-
ked to complete a supplementary form with va-
riables unique to the Region.

The information was processed using com-
puterized information systems for tabulation, 
graphics and maps. A draft, including text, gra-
phs and analysis, was prepared for each country, 
and sent to its health authorities for review, co-
rrection and addition of missing information, if 
required. Once those changes were introduced, 
the document was formatted for final editing.

While the Global Malaria Report prepared 
by WHO in 2008 used estimates of disease bur-
den based on 2006 data, this report provides a 
descriptive analysis of the state of the disease 
in 2008 using only the data supplied by each 
country’s Health Ministry. The WHO estimates 
were based on formulas that adjusted the num-
ber of cases reported by each country to correct 
for the effects of underreporting and limited ac-
cess to services.

The aforementioned estimates produced by 
WHO led to figures that were considered high 
and an overestimate of the disease burden in the 
Region. The concerns raised by the Global Re-
port are nonetheless important; limited coverage 
of reporting, and limited access to services conti-
nue to be critical problems in malarial areas. This 
aspect of control programs is not addressed in 
detail in this report, and should be considered 
a weakness. The issue of access to diagnosis and 
treatment should be of major concern to malaria 
control programs; however, the data submitted 
by countries in the Region allow for only a par-
tial analysis of the problem. 

Maps to show the distribution of malaria 
cases were created using data collected at the 
countries’ second level of political-administrati-
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ve division. In some countries, this level corres-
ponds to municipalities, in others, to cantons or 
districts. Case data were analyzed according to 
place of origin in order to gain a better unders-
tanding of the geographic distribution of trans-
mission and a more reliable approximation of in-
cidence rates. However, information submitted 
by some countries was instead collected by place 
of diagnosis. This should be taken into account 
when interpreting the numbers presented here, 
particularly annual parasite index (API) shown 
in maps for ADM2.

With respect to analysis of the geographic 
distribution of malaria, the images and cartogra-
phy used for mapping should not be interpreted 
as an expression of views held by the PAHO con-
cerning the legal status of any country, territory, 
city or area, its authorities or its borders.

The time series were created using data about 
cases and deaths previously provided to PAHO by 
each country. In some cases, public health minis-
tries updated these data during the compilation 
and verification phase. The time series begin in 
2000, the baseline year for RBM goals for 2010, as 
well as for the 2015 MDG targets.

Data regarding the population at risk of con-
tracting malaria correspond to estimates pro-
duced using methodologies that may vary both 
within and among countries from year to year. 
Consequently, the changes observed may not 
have a clear relationship with the changes in the 
epidemiological situation. Due to this difficulty 
with populations considered at risk, the report 
does not place much emphasis on the analysis of 
these data. For the same reason, the national ma-
laria API was calculated for each country using 
as a denominator its total population as reported 
in the document Health Situation in the Ameri-

cas: Basic Indicators – 20081  published by PAHO.
For the maps and figures for ADM2 level, 

the population provided by the countries to 
PAHO/WHO was used as a denominator for 
API calculation. In most cases, it consists of the 
total population of each of these administrative 
units. In this section of the analysis, appropriate 
precautions should be taken when interpreting 
conditions in countries that provided case infor-
mation by place of diagnosis rather than by place 
of origin.

Information regarding age, urban or rural 
origin, ethnicity, pregnancy and access to diag-
nosis within 72 hours of the onset of symptoms 
was requested from the countries through an 
additional form developed by PAHO to comple-
ment the information requested by WHO. Seve-
ral countries do not collect these data, and the 
corresponding graphs will reflect that fact. Some 
countries have individual patient record databa-
ses, but did not have 100% coverage for 2008. For 
those countries, some parameters were obtained 
from the databases and extrapolated to the total 
number of cases registered by the program. The 
values thus obtained were considered represen-
tative of the situation at the national level, given 
that the information available in the databases 
corresponds to almost the total number of mala-
ria cases in the country.

The analysis of program interventions 
emphasizes diagnostic and treatment activi-
ties, coverage through indoor residual spraying 
(IRS), and the use of insecticide treated nets. 
Diagnosis and treatment are analyzed along 
five dimensions: i) management of the diag-

1	 Pan American Health Organization. Health Situa-
tion in the Americas: Basic Indicators 2008. OPS/
HDM/HA/08.01. Washington, DC. 2008.
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nosis of febrile patients and the positivity rate 
in 2008 relative to previous years; ii) the lap-
se of time between the onset of symptoms and 
diagnosis; iii) the use of rapid diagnostic tests 
vis-à-vis microscopy; iv) the use of artemisinin-
based combination therapy (ACT) in relation to 
the behavior of P. falciparum cases in Amazon 
countries; and (v) the use of antimalarial drugs 
in comparison to the number of reported cases. 
The last point allows a discussion of treatment 
practices on clinical presumption.

The analysis of these parameters was limi-
ted because some countries failed to provide the 
information or because the information provi-
ded was flawed in some way. For example, the 
comparison between the number of treatments 
distributed vis-à-vis the number of cases with 
parasitological diagnosis was limited because, in 
many cases, the countries reported the number 
of diagnosed cases as the number of treatments 
distributed instead of reporting values for the 
amount of medication consumed.

The length of time between the onset of 
symptoms and access to diagnosis, which gives 
an objective look at timeliness and coverage of the 
system, should be one of the most carefully moni-
tored variables, but it is a parameter that is used 
only by a minority of countries in the Region.

Lack of information also limited analysis 
with regard to the use of rapid diagnostic tests. 
In some countries, this variable is not yet provi-
ded in the individual case reporting system, and 
no information is collected regarding invento-
ries of tests used and examinations performed. 
This shortcoming should spur reflection regar-
ding the need for malaria programs to properly 
manage the use of rapid tests, a relatively new 
treatment tool.

In some cases, data about (IRS) coverage 

referred to the number of households sprayed, 
while, in others, it described the number of 
people protected. Therefore, for each country 
that provided a number of households, the value 
was multiplied by five to achieve an estimate for 
the number of people protected. In the Regional 
analysis, comparisons were made between the 
use of IRS and long lasting insecticide-treated 
nets (LLIN). In order to make comparisons 
among countries, a ratio of coverage of the inter-
vention to the number of cases in 2008 was cal-
culated. For IRS, the number of people protected 
by IRS spraying in 2008 was divided by the num-
ber of cases in the same year. This ratio was mul-
tiplied by 10, yielding the total number of people 
protected per 10 cases of malaria in 2008.

Assuming a lifetime of at least three years for 
LLINs, the coverage for 2008 can be estimated 
as the number of nets distributed between 2005 
and 2008. This total was divided by the number 
of cases in 2008, and multiplied by 10 to get an 
estimate of the number of LLINs distributed per 
10 cases of malaria in 2008.

These estimates of intervention coverage 
allowed for an objective comparison of the scope 
of preventive actions relative to the magnitude 
of the disease in each country. This standard was 
chosen in lieu of working with each country’s at-
risk population as a denominator, because of a 
lack of standardization in the method by which 
the countries determine their population at risk.

General Description of the Malaria 
Situation in the Region

In 2008, 560,221 malaria cases were reported 
in the Americas, 30% less than the number re-
ported to the Pan American Health Organiza-
tion by Member States in 2007. Transmission 



of this disease, which disables and compromises 
the quality of life of an important segment of the 
continent’s population, has decreased signifi-
cantly in the Region since 2005.

Since documenting the interruption of 
transmission in several countries in the 1960s, 21 
countries currently have endemic transmission 
of malaria: Argentina, Belize, Bolivia, Brazil, Co-
lombia, Costa Rica, Ecuador, El Salvador, Gua-
temala, Guyana, French Guyana, Haiti, Hondu-
ras, Mexico, Nicaragua, Panama, Paraguay, Peru, 
Dominican Republic, Suriname and Venezuela. 
Recent trends suggest that some countries, such 
as Argentina, El Salvador, Mexico, and Paraguay, 
will likely continue to advance toward elimina-
tion of the disease in coming years.

Malaria transmission in the Region can more 
easily be analyzed by grouping countries into 
four subregions that share eco-epidemiological 
characteristics and social determinants.

The countries that share the Amazon forest 
form a subregion by the same name. The hig-
hest numbers of cases occur in this subregion, 
which contributed 89% of the continent’s total 
disease burden in 2008. Among Amazon coun-
tries, Brazil has the highest proportion of cases. 
It reported 315,553 cases in 2008, or 56% of the 
total number of cases in the Americas (Figures 
2 and 3). Mexico, together with the countries of 
Central America, forms a subregion with lower 
transmission levels, a prevalence of over 96% of 
P. vivax malaria and P. falciparum strains sensi-
tive to chloroquine. Colombia, which has large 
areas with environmental and social stressors 
conducive to malaria transmission, has had the 
second-highest number of malaria cases in the 
continent for several years. It represents an im-
portant link between the two subregions. The Is-
land of Hispaniola (the Dominican Republic and 

Haiti) is another important subregion. It is the 
only territory within the Caribbean Islands with 
malaria transmission. Because 100% of its cases 
are due to strains of P. falcipaum  (Figure 2), ma-
laria represents a serious public health challenge, 
a potential risk for tourism and a danger, through 
case dissemination, to countries that have been 
free from malaria transmission. Argentina and 
Paraguay, in the south of the continent, fall into 
yet another group. This last group is characteri-
zed by very low P. falcipaum malaria transmission 
in focalized areas.

Main Focus of Transmission 
Amazon

The high burden of malaria cases in Brazil is a 
strong determinant of the malaria situation in 
both the smaller group of countries in the Amazon 
basin and the Americas in general. In Brazil, the 
number of malaria cases fell significantly in 2008, 
continuing a downward trend that began in 2005. 
The number of cases also fell in Bolivia, Colombia, 
Ecuador, Peru, and Venezuela in 2008. Except for 
Colombia and Ecuador, the burden of malaria is 
determined by the social and environmental pro-
cesses in the Amazon basin. In contrast, the disea-
se burden in Colombia and Ecuador is primarily 
caused by transmission in communities living 
along the Pacific Coast and, particularly in Co-
lombia, in the Uraba Region, close to the country’s 
border with Panama (Figure 1).

The primary malaria vector in the Amazon 
subregion is the mosquito Anopheles darlingi. 
Its capacity as a vector, along with the manners 
of occupation of space and exploitation of the 
jungle, determines the intensity of disease trans-
mission. Population dynamics resulting from 
settlement and development processes in many 
Brazilian municipalities are determinants of the 
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Figure 2. Number of malaria cases by country and species, Region of the Americas 2008
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Figure 1. Number of cases by ADM2 level, Region of the Americas 2008
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Figure 3. Number of malaria cases by ADM2 level,  Region of the Americas 2008
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Figure 4. Number of malaria cases and API by ADM2 level, Region of the Americas 2008
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main transmission foci. Municipalities with lar-
ge cities, such as  Manaus, in the State of Ama-
zonas, and Porto Velho in the State of Rondonia  
(Figure 6) greatly influence the situation. In wes-
tern Brazil, near the border of the State of Acre 
with the departments of Loreto and Ucayali in 
Peru, there is another significant focus of trans-
mission. In this area, three municipalities in the 
Jurua Valley had the highest disease burden in 
the country in 2006, but have experienced a sig-
nificant decline in the number of cases over the 
last two years.

In the Departments of Beni and Pando in 
the northern part of Bolivia, the highest concen-
tration of malaria cases in the country is found 
(Figure 6) in areas of chestnut harvesting. In the 
same region, in the State of Rondonia (Brazil), 
malaria transmission has historically involved 
several municipalities, but especially the Muni-
cipality of Porto Velho. This is an area with lar-
ge hydroelectric projects, which, if not properly 
managed, may increase rates of malaria trans-
mission.

The States of Para and Amapa, in northeas-
tern Brazil, include several malaria foci related to 
settlement projects, mining activities and forest 
harvesting. These transmission foci in the Nor-
theast appear, on the map, to merge with trans-
mission areas in French Guiana and in Suriname 
(Figure 6), closely related to gold mining activi-
ties in the area. Several focal areas in these three 
countries are associated with migration related 
to mining activities. Gold mining is also asso-
ciated with most cases in Guyana and in eastern 
Venezuela, where the municipality of Domingo 
Sifontes reported 43% of the total malaria cases 
in the country in 2008 (Figure 6).

Between 2005 and 2007, the number of cases 
fell in both Guyana and Suriname, but there was 

no significant change between 2008 and 2007. 
Furthermore, among countries in the Region, 
Guyana had the highest API of malaria in 2008, 
equal to 15 per 1,000 inhabitants (Figure 7). 

Transmission foci are present in the Ori-
noco region, an ecosystem shared by Colombia 
and Venezuela. In Venezuela, this area is home 
to several communities, including indigenous 
populations in the State of Amazonas, and ranks 
second only to the aforementioned border with 
Guyana in terms of malaria. In Colombia, the 
central Department of Guaviare and the Muni-
cipality of Cumaribo have both been important 
areas of transmission in recent years, related to 
migration driven by illicit activities. 

In the Northwest region of South America, 
the Andes separate the Amazon and the Orino-
quia regions from other ecosystems that affect 
malaria transmission in Colombia. Thus the 
Uraba and Pacific Regions make up the most sig-
nificant malaria areas in the country (Figures 4, 
5 and 6). The Uraba and Lower Cauca are areas 
of armed conflict and forced displacements, both 
of which have contributed in recent years to the 
malaria endemicity, particularly P. falciparum 
malaria. 

In 2008, intensive control efforts in the De-
partment of Antioquia have yielded good results. 
The Pacific coastal regions of southern Colombia 
and northern Ecuador have similar ecological 
characteristics, but Colombia has a much higher 
burden of disease. The Departments of Choco, 
Cauca, Valle and Narino in Colombia, which are 
part of the rainforest, are inhabited by hard to 
reach communities and suffer from problems 
related to lawlessness and migration. The majo-
rity of the population in these areas is of African 
descent and is associated with a high proportion 
of cases of P. falciparum malaria. In recent years, 
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the number of cases of malaria has decreased in 
the Departments of Narino and Valle in Colom-
bia, and in the Province of Esmeraldas in Ecua-
dor. The introduction of ACT, among other fac-
tors, has played an important role in these areas, 
where there is a predominance of P.falciparum  
malaria.

Focal areas in Ecuador were small in 2008, 
especially when compared to the persisting si-
tuation in several municipalities in Brazil and 
Colombia (Figure 6). The number of cases fell 
dramatically in northern Ecuador in 2008. Be-
cause the burden of disease had been highest 
here in the past, the drop heightened the impor-
tance of malaria in the Provinces of Guayas and 
El Oro in the south. In the latter province, most 
cases are concentrated in a district bordering 
Peru, where the local population lives in areas of 
A. albimanus breeding sites, such as those asso-
ciated with the fish breeding industry.

In Peru, the Departments of Piura and 
Tumbes, in the north (Figure 6) rank second 
in importance to the Amazonian departments. 
Several localities in this area have transmission 
dynamics related to A. albimanus breeding sites 
in paddy fields. Intermittent irrigation was one 
of the innovative strategies adopted for malaria 
prevention in this area. In contrast to strains in 
the Amazonian departments, strains of P. falci-
parum in malaria endemic areas along the Paci-
fic Coast are still sensitive to sulfadoxine-pyri-
methamine. As a result, the malaria program 
adopted different treatment regimens in the two 
regions (different combinations with artemisinin 
derivatives) in 2001.

Central America and Mexico

In this subregion, malaria transmission stands 
out in Honduras and Guatemala (Figures 2, 3 

and 4). Nonetheless, between 2000 and 2008, 
the number of cases of malaria decreased signi-
ficantly in both countries, as well as in the rest 
of the subregion. In 2008, Mexico and the seven 
countries of Central America together reported 
20,823 cases. All countries reported autochtho-
nous cases in 2008, but the disease burden was 
much smaller than in previous years. In El Sal-
vador, malaria incidence reached very low levels, 
with only 32 cases reported in 2008 (Figures 2).

No autochthonous cases of P. falciparum  ma-
laria were detected in Belize, Costa Rica, El Salva-
dor, Mexico, or Panama (Figure 2). In Honduras 
and Nicaragua, where P. falciparum  malaria is 
highly localized in the North Atlantic Autono-
mous Region (NAAR), 10% of cases in 2008 were 
due to that species. This proportion is similar to 
that found in Bolivia and Ecuador in the Amazon 
basin. Guatemala reported over 7,000 cases of 
malaria, but only 50 by P. falciparum (0.7%). 

Between 2007 and 2008, Panama reported a 
decrease of 42% in the total number of cases, and 
a drop of 100% in autochthonous cases by P. fal-
ciparum . The problem in highly endemic areas 
in the Colombian Regions of Uraba and Choco, 
where there is circulation of multidrug-resistant 
P. falciparum strains was already described. The 
area’s geographic proximity to Panama (Figu-
re 4), and the population flow from Uraba and 
the Colombian Pacific Coast to receptive areas 
in Panama and other countries is one aspect of 
malaria that requires greater surveillance, as well 
as cooperation among countries.

In Honduras, malaria transmission is rela-
ted in particular to population movements in the 
Department of Gracias a Dios, where ecological 
and social factors arising from land occupation 
create areas that are ecologically favorable to the 
vector A. albimanus.
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Figure 6. Number of cases by ADM2 in South American countries, 2008
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Figure 5. Number of cases by ADM2 in Central America, Mexico and northwest region of Colombia, 2008
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Guatemala experienced a considerable re-
duction in number of cases between 2005 and 
2007. The number of cases continued to fall by 
more than 50% between 2007 and 2008. This im-
provement is due to interventions financed by a 
Global Fund project in the country’s northern de-
partments. Nevertheless, transmission foci persist 
in several municipalities, as well as one locality on 
the Pacific coast, due to agriculture-related migra-
tion, and the proliferation of breeding sites that 
has resulted from environmental changes.

In 2008, Mexico maintained the low level of 
transmission achieved gradually over the last few 
years. In 2008, no cases of P. falciparum  mala-
ria were reported, and malaria transmission was 
especially focalized in the states of Chiapas and 
Oaxaca; few cases were reported in other states.

Island of Hispaniola

As already discussed, the Island of Hispaniola is 
the only territory in the Caribbean Islands were 
endemic malaria transmission exists. In 2008, 
Haiti reported 36,774 cases, the fourth heaviest 
burden of disease in the Region, after Brazil, Co-
lombia and Peru (Figure 2). Its annual parasite 
index (API) for 2008, however, was 2.5 times 
that of the aforementioned countries. The high 
proportion of African descendants has been a 
determinant factor in the preponderance of P. 
falciparum malaria on the island; fortunately, the 
parasite strains are still sensitive to chloroquine. 
Between 2007 and 2008, Haiti saw an increase of 
57% in its number of malaria cases. Meanwhile, 
in the Dominican Republic, where the problem 
is localized in areas bordering Haiti, the number 
of cases of malaria dropped by 32%. The increase 
reported in Haiti may be related to an improve-
ment in the information system, and in the care 
given to cases in high-risk groups in recent years.

Southern Cone

In the continent’s southern-most area, focalized 
malaria transmission can be found in Argenti-
na and Paraguay, where incidence rates are very 
low, and where the disease is due exclusively to P. 
vivax (Figure 7). Paraguay observed an increase 
in cases in 2007 but, in 2008, the country repor-
ted its lowest incidence of malaria in a decade, 
as well as the absence of autochthonous P. fal-
ciparum cases, although seven imported cases 
were reported. Transmission is localized in four 
eastern districts, but over 20 districts reported 
cases. Argentina reported only 130 cases in 2008 
(Figure 2) in a residual focal area in Salta Pro-
vince, near the border with the Department of 
Tarija, in Bolivia (Figure 5).

Populations at risk of transmission  
and its determinants

The recent decrease in malaria incidence in the 
Region is an important public health achieve-
ment, as are improvements in national indica-
tors. Nonetheless, a significant proportion of the 
population in the Americas is still at high risk for 
acquiring the disease. Specific communities also 
have very high incidence rates. The highest API 
at the municipality, district or canton (ADM2) 
level in 2008 was reported in Brazil (Figure 8). 
In the Anajas Municipality in Brazil, where trans-
mission is associated with palm harvesting activi-
ties, the API was 452 per 1,000 inhabitants (Figure 
8) in 2008. Bolivia, Brazil, Colombia, Honduras, 
Peru, Suriname and Venezuela reported munici-
palities with an API equal to or greater than 100 
cases per 1,000 population (Figure 8).

Both environmental and social factors are 
determinants in these situations. In general, the-
se are hard-to-reach communities where living 
and working conditions are favorable to malaria 
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transmission. Although there are major differen-
ces in the ecosystems found from the Amazon 
forests to the Island of Hispaniola, they share 
many of the characteristics of their highly vulne-
rable populations: limited access to health servi-
ces and limited local infrastructure; extreme po-
verty; and settlements in hard to reach, scattered, 
rural areas or marginal urban areas.

Generally, environmental factors are related 
to land occupation, land use and the lack of sus-
tainable environmental management, along with 
the deterioration of ecosystems due to the indis-
criminate extraction of natural resources. These 
determinants, combined with the vulnerability of 
the population, lead to perpetual transmission.

In some countries, the determinants of ma-
laria are well defined. For example, in Bolivia, 
the chestnut harvesting cycle in the departments 
of Pando and Beni and the social situations it 
generates clearly correlate with the seasonal and 

geographical spread of malaria in the country. In 
Brazil, the living conditions of communities in-
volved in palm harvesting on the Island of Mara-
jo, State of Para, is correlated with malaria trans-
mission. In some areas of Colombia, malaria is 
related to illegal crops, as well as with the forced 
displacement of populations. In the Department 
of Piura in northern Peru, rice cultivation is as-
sociated with the disease. A proliferation of fish 
farms in marginal areas of cities in the Brazilian 
Amazon has resulted in transmission peaks in 
recent years. Gold mining is the main determi-
nant of malaria in French Guiana, Guyana, Suri-
name, and Venezuela and a number of Brazilian 
municipalities, largely by generating a constant 
flow of people and parasites within and between 
these countries.

Major infrastructure projects in the Amazon 
and other rainforests of the Region have histo-
rically been determinants of malaria incidence, 
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and they continue to be risk factors. In 2008, 
Brazil put measures in place in order to prevent 
an increase in malaria due to the future cons-
truction of hydroelectric dams on the Madera 
River, in the State of Rondonia, where there has 
been an important malaria focus for many years. 

The main determinants of malaria foci in the 
Americas are well known, and tend to be similar 
from one place to the next. However, in order to 
plan services aimed at interrupting the transmis-
sion chain and controlling malaria, it is essential 
to understand the dynamics of transmission in 
each focus, in other words, the specifics of the 
disease, its key determinants, characteristics of 
infected individuals and the convergence of the-
se elements with the vector. Transmission is per-
petuated by routine human activities and by the 
ecology of each endemic area; malaria control 
programs interested in selecting the most appro-
priate intervention prioritize these variables. 

There are currently countries whose ende-
mic situation could advance progress towards a 
pre-elimination phase. Program reorientation 
should include better data collection and utili-
zation to provide an understanding of the trans-
mission dynamics specific to each focal area.

Malaria transmission in gold mining areas 
deserves special attention as it represents foci 
that are difficult to control, and are potential 
hot spots for dissemination of antimalarial drug 
resistant P. falciparum strains due to the perma-
nent flow of people. Extreme poverty contribu-
tes to malaria transmission and is the standard 
of living in mining areas. The assault by mining 
on the environment impacts Anopheles’ breeding 
sites. Exposure to mosquito bites also increases 
as a result of the unprotected nature of dwellings, 
and their proximity to out-of-control breeding 
sites. Limited access to health care services com-

pletes the scenario. Restructuring the health 
system around mining activities, which are fre-
quently illegal, has proven to be a challenge. In 
the absence of diagnosis and treatment for ma-
laria, self-medication and the use of non-recom-
mended drugs have emerged. The indiscriminate 
use of single drug therapies with artemisinin de-
rivatives and the self-administration of incom-
plete treatments in these areas could determine 
the spread of anti-malarial drug resistance in the 
Region. The lack of diagnosis and treatment may 
also result in the sale and use of counterfeit or 
poor quality medicines.

Guyana and French Guiana had remarka-
bly high API, with 15.7 cases per 1,000 inhabi-
tants (Figure 7), in part, due to mining activities. 
These rates are also high because the number of 
cases is high, while the population in both coun-
tries is rather small.

In 2008, Haiti had the second-highest API 
(3.8 cases per 1,000 inhabitants), followed by 
Suriname (3.2 per 1,000 inhabitants) (Figure 7). 
They are followed by Colombia, which, in spite 
of having a denominator of 44 million inhabi-
tants, has an API close to 2 per 1,000 popula-
tion. Brazil, Belize, Peru, Venezuela, Honduras 
and Bolivia follow, in that order, with national 
APIs between 1.63 and 1.01 per 1,000 inhabi-
tants in 2008.

Variations in Malaria Morbidity  
and Mortality in the Region

The number of malaria cases in the Region fell 
sharply between 2007 and 2008 (Figures 9 and 
13). The number of cases saw a decrease of 53% 
between 2008 and 2000 (Figures 10, 15a, 15b). 
Changes in the burden of disease between 2000 
and 2008 are illustrated in Figures 15a and 15b. 
Figure 15c contrasts the situation in the Region 
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against the goals of Roll Back Malaria (50% re-
duction by 2010) and the Millennium Develop-
ment Goals (75% reduction by 2015).

The downward trend began in 2005. That 
year several countries had peaks in transmission, 
including: Belize, Brazil, Costa Rica, Dominican 
Republic, Guatemala, Guyana, and Haiti (Figu-
re 14b). Brazil experienced an increase of more 
than 138,000 cases from the previous year (Figu-
res 14a and 14b), but, since 2005, has sustained 
lower rates of transmission. A reduction in the 
number of cases in Brazil has a significant impact 
on the Region and, to a large degree, impacts re-
duction at the regional level (Figure 14a). None-
theless, there was a considerable decline in most 
other countries as well (Figure 15). For example, 
countries with significant caseload reductions 
between 2007 and 2008 include: Paraguay (75%), 
Guatemala (53%), Argentina (49%), Colombia 
(48%), and Nicaragua (44%) (Figure 14b). The 
number of malaria cases increased in Haiti and 
Suriname in 2008. The increase in Suriname was 
preceded by a dramatic decrease in its number 
of cases in 2006 (64%) and 2007 (75%) (Figure 
14b). One should keep in mind that, when the 
number of cases is very low, a slight increase in 
absolute numbers may result in a significant in-
crease in rates. 

At the Regional level, the decrease in the 
number of cases by P. vivax malaria (25%) and 
P. falciparum  malaria (35%) was similar (Figu-
re 10). This is in contrast to the change between 
2006 and 2007, when cases by P. vivax malaria 
fell by only 13%, while those by P. falciparum 
fell by 23%. The decrease of P. falciparum ma-
laria was associated with increased use of ACT 
in the Amazon region in 2007. Therapeutic effi-
cacy studies carried out in every Amazon coun-
try between 2001 and 2006 found high levels of 

treatment failure with antimalarial drugs in use 
at the time. This led to the introduction of ACT.

Mortality decreased by 50% between 2008 
and 2007 (Figure 12), and by 75% when com-
pared to mortality rates from 2000. In 2008, 91 
deaths were reported (Figure 11), but data for 
countries with no deaths reported could not be 
verified in time for the preparation of this an-
nual report. Malaria deaths in Brazil and Co-
lombia fell by 50%. The decreased number may 
be a result of the drop in the number of cases by 
P. falciparum malaria. No deaths were reported 
in Haiti. 

Geographical Distribution of Malaria in 2008

In order to understand the magnitude of the ma-
laria problem in each country, the operational 
implications of the magnitude for control efforts 
and the possibility of elimination, it is necessary 
to analyze the degree to which transmission is 
localized or dispersed. The analysis at ADM2 le-
vel shows that Brazilian and Colombian munici-
palities weigh largely on the total burden of the 
disease in the continent.

In 2008, 1,963 municipalities reported at 
least one case of malaria, but only about half 
that number (937 municipalities) reported more 
than 10 cases in 2008 (Figure 17). In 2008, 283 
Regional municipalities reported 250 cases of 
malaria or more (Figure 17). Although in recent 
years the spread of malaria has been reduced and 
has been limited in some countries to very well 
defined foci with very specific determinants, ma-
laria remains a health problem in a considerable 
number of municipalities. Malaria by P. falcipa-
rum is more focalized. In 2008, 394 municipali-
ties reported over 10 cases each, while 109 mu-
nicipalities reported in excess of 250 cases in the 
same year (Figure 18).
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Figure 14. Annual variation in the number of cases per country per year, from 2000 to 2008
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Figure 15. Annual variation in the number of cases (percentage difference), by country and year, from 2000 to 2008
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When ADM2s are listed in descending or-
der based on the number of reported cases in 
each, and their proportion of the total number 
of cases in the Region is  calculated, 50% of the 
disease burden of the Region in 2008 was repor-
ted by only 44 municipalities in six countries: 
Brazil, Colombia, Guyana, Haiti, Peru and Ve-
nezuela (Figure 16). In terms of pinpointing the 
problem and efforts to focus high impact actions 
on specific territories in the Region, however, it 
is even more important that only 12 ADM2s (10 
Brazilian municipalities, plus the municipalities 
of Sifontes in Venezuela and Maynas in Peru) 
contributed 25% of the Regional burden (Figure 
16). The municipalities of Manaus and Porto Ve-
lho in Brazil, together, account for 8% of all ma-
laria cases in the Americas. Both are important 
centers of migration and economic activity in 
the States of Amazon and Rondonia. The urban 
area in the Municipality of Manaos has almost 2 
million inhabitants and, despite a high degree of 
urban and infrastructure development, disorga-
nized settlements on its periphery contribute to 
the persistence of malaria transmission.

In 2008, just 54 municipalities in the Ameri-
cas reported more than 2,500 cases; this consti-
tutes 55.6% of the malaria burden in the Region 
(Figure 16). These include 37 Brazilian munici-
palities, nine Colombian municipalities, three 
municipalities in Peru, two in Venezuela, and 
one each from Haiti, Guyana and Bolivia.

In the Municipality of Sifontes in Venezuela, 
malaria transmission is associated with gold mi-
ning. The Municipality is among the larger foci 
in the Region and has the highest proportion of 
cases by P. falciparum (3,726 cases). The Muni-
cipality of Tierralta, Colombia, which in recent 
years has reported the highest number of cases in 
the country, had problems with its diagnosis net-

work in 2008, but still reported more than 5,000 
cases (Figure 16).

Municipal APIs, the total number of ma-
laria cases and the proportion of these cases by 
P. falciparum  were plotted on a Cartesian plane 
in order to identify which municipalities should 
be prioritized (Figure 19 and 20) . Those of the 
Amazon Region stand out. Remarkably, the Mu-
nicipality of Anajas, Brazil, reported an API of 
452 per 1,000 inhabitants, and over 12,000 an-
nual cases, 17% of which were by P. falciparum in 
2008. Other municipalities had lower APIs, but 
higher proportions of P. falciparum malaria, in-
cluding: Sifontes in Venezuela, Atalaia do Norte 
and Santa Isabel do Rio Negro in the North of 
Brazil and Olaya Herra and Bajo Baudo in Co-
lombia. In the quadrant with municipalities from 
the Amazon Region, the only extra-regional ex-
ception is Wampusirpi (Department of Gracias 
a Dios, Honduras), which reported 700 cases of 
malaria in 2008, 24% of which were caused by P. 
falciparum. It had an API of 117 per 1,000 inha-
bitants (Figure 20).

Dajabon, in the Dominican Republic, repor-
ted 534 malaria cases, all of them by P. falcipa-
rum. It had an API of 19 per 1000 inhabitants, 
well below the API for municipalities of the 
Amazon area in 2008. Dajabon is on the border 
with Haiti, where an international bridge in the 
locality of Ouanaminthe (Haiti) facilitates popu-
lation movements between both countries. 

Almost all endemic municipalities and can-
tons in Central America fell in a quadrant that 
groups municipalities that had APIs below 50 
per 1,000 inhabitants, and fewer than 250 yearly 
cases (Figures 19 and 20).

Problems inherent to the incidence data co-
llected place methodological limitations on this 
type of analysis. Problems arise from the fact that 
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Figure 16.  Districts (ADM2) with the highest malaria burden and cummulative proportion of total cases, 2008

Number of cases Cummulative proportion of cases
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Machadinho D'oeste Brazil 3,060

Caceres Colombia 3,006

ADM2 < 2,500 casos 21 countriess 251,986 100.0%
52.0%
51.4%
50.8%
50.2%
49.6%
49.0%
48.4%
47.7%
47.0%
46.3%
45.7%
45.0%
44.3%
43.6%
42.9%
42.1%
41.4%
40.7%
40.0%
39.3%
38.5%
37.7%
36.9%
36.1%
35.3%
34.5%
33.7%
32.8%
32.0%
31.1%
30.2%
29.3%

28.4%
27.4%
26.4%
25.4%

24.5%
23.5%

22.3%
21.1%

19.6%
17.7%

15.5%
13.2%

10.6%
8.0%

4.2% 50%

ADM2 with more than 3000 cases in 2008

100%

Cummulative proportion of cases

80%60%40%20%0%



R e por   t  o n  t h e  S i t uat i o n  o f  M a l ar  ia  i n  t h e  A m e r i c as  ,  2 0 0 8 I n t rod   u c t i o n 2 5

cases are not always reported by place of origin 
and the fact that the methods by which countries 
calculate populations at risk are not uniform. 

Malaria in Priority Groups

Of the total number of malaria cases reported in 
the Region in 2008, 34% were among children 
15 years of age or younger, and 11% were among 
children 5 years of age and younger (Figure 22). 
This shows that although malaria is strongly as-
sociated with outdoor labor activities that greatly 
affect young adult populations, an important 
proportion of cases occur in children and are as-
sociated with malaria transmission in the house-
hold. Belize, Haiti and Panama had the highest 
percentage of malaria cases among children (Fi-
gure 22). At the other end of the spectrum, Costa 
Rica, El Salvador and Guyana reported very few 
cases among children. Malaria in these countries 
is strongly associated with outdoor labor.

The proportion of cases in a locality that oc-
curs among those 15 years of age or younger can 
be used to guide the focus of high impact inter-
ventions aimed at reducing household transmis-
sion. These interventions include the use of long 
lasting insecticidal bed nets and indoor residual 
spraying. However, incidence rates by age group 
can be difficult to monitor reliably as a result of 
the high mobility of relevant populations, and 
the resulting variations in population denomi-
nators.

Urban malaria demands special attention 
from control programs given the high burden of 
disease that it can generate, and the logistical and 
operational viability of preventive and control 
activities. Unfortunately, the information sys-
tems of malaria programs in the Region have not 
carefully monitored the urban or rural origin of 
cases. As a result, these data were missing for se-

veral countries. The accuracy of the data is ques-
tionable even among countries that reported the 
variable. Nonetheless, the information provided 
can be used to draw attention to this important 
situation.

Among those countries that did report the 
rural/urban origin of cases, less than 20% were of 
urban origin in 2008 (Figure 22). Furthermore, if 
the analysis only takes into account the popula-
tion of these countries (492,352 cases, 88% of the 
Regional total), 13% of the total cases were of ur-
ban origin (64,237 cases). Nicaragua stands out 
- 66% of its cases were reportedly of urban origin 
(Figure 22). In countries with a heavy burden 
of disease, such as Brazil and Colombia, urban 
malaria makes up 13% and 15% of total cases, 
respectively, translating into a fairly significant 
number of cases. A clear understanding of urban 
transmission dynamics could serve as a guide 
for high impact interventions, which are more 
viable and less costly in urban areas. In 2008, 
municipalities such as Bajo Baudo, Tumaco and 
Guapi in Colombia reported the percentage of 
urban cases as 38%, 36% and 68%, respectively 
(Figure 50). A more sensitive surveillance sys-
tem is needed in order to conduct analysis at the 
local level and to guide intervention activities 
that could have an impact on the total burden 
of malaria in the country. Given the availability 
of ACT and LLINs in the Region, control of ur-
ban P. falciparum malaria should become a prio-
rity for malaria control programs. Conducting 
socio-anthropological studies is crucial to gain 
an understanding of the transmission dynamics 
in these foci and to improve the effectiveness of 
interventions.

Malaria is a serious public health problem 
among indigenous communities in some coun-
tries in the Region. However, this is not adequa-
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Figure 19. Districts/Municipalities by number of cases, API and percentage of P. falciparum cases, 2008
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Figure 20. Districts (ADM2) by number of cases, API and percentage
of  P. falciparum cases (logarithmic scale), 2008
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Figure 17. Districts (ADM-2) by number
of malaria cases, 2008
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Figure 18. Districts (ADM-2) by number
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Figure 21. Number of districts (ADM2) by risk level, 2008
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tely reflected in nationwide data. Malaria pro-
gram information systems in many countries do 
not report information along this variable and, 
where they do, the quality of the data is unsa-
tisfactory. In 2008, the proportion of malaria 
cases among indigenous populations was over 
10% (Figure 22). When taking into account only 
the countries that reported this variable in 2008 
(459,361 cases, 82% of the Region), it can be said 
that 11% of all cases occurred among indigenous 
populations in the Region as a whole (Figure 22). 
However, in Mexico, Panama and Guatemala, 
the proportion of malaria in native populations 
was 100%, 50% and 65%, respectively. Guyana, 

Nicaragua and Paraguay also reported that 34%, 
26% and 25% of their total cases, respectively, 
occurred among native peoples (Figure 22). The 
magnitude of the problem in these countries can 
be explained by the fact that endemic areas are 
largely populated by indigenous people.

Eleven of the 21 endemic countries in the 
Region reported a total of 5,740 malaria cases 
among pregnant women in 2008 (Figure 22), or 
6% of the 91,105 malaria cases reported among 
women of childbearing age. Pregnant women 
were 13% of all women with malaria in Haiti and 
Panama, the countries with the highest propor-
tion of pregnant women with the disease. Given 
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that pregnancy does not increase women’s sus-
ceptibility to he disease, the occurrence of ma-
laria among pregnant women as a proportion of 
all women of reproductive age should be similar 
to the general fertility rate of a given country. 
Proportions far below this rate suggest under-
registration of the event and, consequently, in-
dicate a lack of special care for pregnant women, 
who require careful management and rigorous 
follow-up. Periodic monitoring of the propor-
tion of cases of malaria among pregnant women 
helps programs detect focal areas or reporting 
units where these special cases might not be get-
ting proper care.

In Haiti, the significant number of cases re-
ported among pregnant women (506 cases) may 
be related to the efforts of various governmen-
tal and non-governmental programs to improve 
maternal and child health care. This may also 
explain the high proportion of cases in children 
that are 15 years of age or younger.

Surveillance, Prevention 
and Control of Malaria
Diagnosis and Treatment

Slide Positivity Rates (SPR) varied among coun-
tries of the Region in 2008 (Figure 23) and ran-
ged from 0.1% in Nicaragua to 21.8% in Haiti. 
Countries with the lowest SPRs were El Salvador 
(0.0%), Nicaragua (0.1%), Mexico (0.2%), Pana-
ma (0.4%), Paraguay (0.4%) and the Dominican 
Republic (0.5%) (Figure 23). In the Amazon su-
bregion, where SPRs were much higher, Ecuador 
had the lowest rate with 1.3 positive cases per 
100 slides examined. Low SPRs may be due to a 
control program with intensive active case detec-
tion or to an extensive network of health agents 
who refer febrile patients for testing at diagnostic 

services. On the other hand, extremely low SPR 
may also be due to unfocused surveillance stra-
tegies, which can lead to an overloading of the 
system without any improvement in the early de-
tection of cases, which is necessary to disrupting 
transmission. 

High SPR may point to a treatment and 
diagnosis strategy that is based primarily on pas-
sive case detection, mainly at microscopy centers 
where patients have a very high probability of 
being diagnosed with malaria. Early detection 
of malaria cases through a sensitive, yet efficient, 
surveillance system that functions in coordina-
tion with health services is the main strategy for 
malaria control. The high therapeutic efficacy 
of drug schemes currently used in the Region, 
and the low transmission intensity in many fo-
cal areas in the Americas, are elements that su-
pport this strategy. Therefore, control programs 
should focus their efforts on early diagnosis and 
treatment strategies to achieve efficiency, sustai-
nability and high epidemiological impact.

The use of rapid diagnostic tests (RDT) for 
malaria in the Americas in 2008 was limited in 
comparison to the number of slides examined. 
During that period, 109,442 RDTs were used 
while 8,025,168 slides were examined (Figure 
26), although it is possible that the use of RDT 
was underreported in some countries. The level 
of used has changed little from recent years, in 
spite of the fact that RDT is considered a good 
option for diagnosis in areas where microscopy 
networks are difficult to establish and maintain.

Timely access to parasitological diagnosis is 
a variable monitored by only a few malaria pro-
grams of the Region. Although it should be con-
sistently monitored, most of the countries do not 
systematically record the date of onset of symp-
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Diagnosis

Figure 23. Total slides examined and
Slide Positivity Rate (SPR), 2008

Figure 24. Time span between onset
of symptoms and diagnosis
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toms or the date of diagnosis. In places where 
this is done, databases are not designed to enter 
individual case records that would otherwise 
allow tabulation and periodical analysis of this 
indicator. In 2008, 10 countries provided infor-
mation on the number of cases diagnosed wi-
thin 72 hours of the onset of symptoms (Figure 
24). Of a total of 418,448 cases reported in these 
countries, 294,766 (70.4%) were diagnosed wi-
thin 72 hours of the onset of symptoms. Howe-
ver, as is the case with other variables, Brazil 
weighs significantly on the total number of cases 
and influences these figures as well. Based on 10 
countries with information, on average, 45% of 
persons with malaria had access to diagnosis wi-
thin three days of the onset of symptoms. Brazil 
has the best standards for timely access with 74% 
of cases diagnosed in the same 72 -hour period. 
This is an important accomplishment of the Bra-
zilian health system, considering the wide spread 
of malaria and the large size of its endemic te-
rritory. On the contrary, despite the remarkable 
decrease in the number of cases in Central Ame-
rica, available information suggests that access 
to malaria parasitological diagnosis continues to 
be delayed. Care is mainly based on the admi-
nistration of presumptive treatment and subse-
quent confirmation by blood slide examination. 
The availability of a more timely parasitological 
diagnosis in endemic areas, and especially for P. 
falciparum malaria, is crucial for reducing the 
burden of disease, and in disease elimination 
conditions, in order to provide a rapid response 
to case investigation.

Providing early treatment is the most effec-
tive strategy for reducing malaria transmission. 
Gametocytes, the sexually reproductive forms of 
the parasite responsible for transmission to the 
anopheles mosquito, take several days to appear 
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Figure 26. Cases diagnosed by microscopy and RDT,
per year, 2000-2008

Year Microscopy RDT

in the blood. This provides a parasitological win-
dow during which transmission can be interrup-
ted by the early introduction of treatment. Ma-
laria programs can count on the advantage that 
ACTs have in reducing gametocytemia during 
the early days after treatment.

In 2001, Peru and Bolivia introduced ACT 
as the first-line of treatment for uncomplicated 
P. falciparum malaria (Figure 29). In 2002, the 
eight Amazon countries formed the Amazon 
Network for the Surveillance of Antimalarial 
Drug Resistance (RAVREDA), which, supported 
by the AMI (Amazon Malaria Initiative) project 
and funded by United States Agency for Inter-
national Development (USAID), promoted the 
assessment of treatment schemes used in the 
subregion. As a result, those endemic countries 
that share territories in the Amazon forest chan-
ged their treatment policies in order to introduce 
ACT as the first-line of treatment for P. falcipa-
rum malaria.

Presently, Brazil, Colombia, Guyana and Su-
riname use the combination of artemether and 
lumefantrine (AL) as a first-line of therapy. Bo-
livia, Peru and Venezuela use an artesunate and 
mefloquine (AS+MQ) combination, while Ecua-
dor and the coastal areas of Peru use artesunate 
and sulfadoxine-pyrimethamine (AS+SP).

Malaria by P. falciparum has seen a marked 
decrease in the Region in recent years (Figure 
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Figure 27. Number of P. falciparum malaria cases, 2000-2008
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Figure 29. Number of malaria cases treated
with ACT by year, 2008-08 
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Figure 28. Proportion of malaria cases by species, 2000-2008
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27). Although there are multiple determinants of 
the disease, the effect of policy changes in many 
of the endemic areas of these countries has been 
so evident that at least part of the decrease must 
be attributed to the new medication. 

The number of cases by P. vivax malaria has 
also fallen since 2005, which could draw into 
question the contribution of ACT to the decrea-
se in the number of P. falciparum cases. Howe-
ver, the decrease in the latter has been more pro-
nounced than in the case of P. falciparum malaria 

(53% and 43%, respectively, for the Region as a 
whole). In Brazil the decrease between 2005 and 
2008 was 68% for P. falciparum and 40% for P. 
vivax, and in Colombia it was 48% and 27%, res-
pectively, during the same period. In Guyana, 
Suriname and Colombian departments with a 
high proportion of falciparum malaria, the decli-
ne was marked in the years following the intro-
duction of ACT. In contrast, in Venezuela, despi-
te the introduction of ACT in 2007, the number 
of P. falciparum cases increased.
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Prevention and Vector Control
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Figure 31. Long lasting insecticide treated bednet (LLIN)
coverage, 2005-2008

Prevention and Vector Control

The use of LLINs has begun to spread, particu-
larly with the approval of several regional Global 
Fund projects. In 2008, 538,918 LLINs were dis-
tributed across the Americas. These nets, along 
with those distributed between 2005 and 2007, 
total 1,726,652 nets that should still be protec-
ting the dwellings where they were installed 
(Figure 31). Besides preventing human contact 
with anopheles, bed nets also reduce human 
contact with other vectors, such as sand flies 
and mosquitoes of the species Culex quinquefas-
ciatus, which are both a nuisance and vectors of 
lymphatic filariasis.

The largest number of LLINs was distribu-
ted in Haiti and Guatemala in 2008, followed 

by Ecuador and Colombia (Figure 31). Analysis 
that considers LLIN coverage in the past four 
years, relative to the number of cases reported 
in 2008, indicates that Nicaragua had the highest 
coverage, with a cumulative number of 2,890 
LLINs per 10 cases reported in that year (Figure 
31). Guatemala, Suriname and Ecuador follow, 
in that order. El Salvador, Bolivia and Panama 
also had high LLIN coverage in the same year.

In 2008, with support of the AMI project, 
some countries of the Amazon subregion (Bra-
zil, Bolivia, Colombia and Ecuador) developed 
a strategy for distribution of LLINs in high-risk 
ADM-2. The method consisted of promoting 
strict compliance with requirements that lead to 
the highest impact and improved efficiency bed 
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nets. The intervention included entomological 
assessments to characterize changes in vector 
behavior. The implementation methodology was 
adopted by several Global Fund projects in the 
Region. The PAMAFRO project along the border 
of Colombia and Ecuador is one such example. 
A significant epidemiological impact was docu-
mented after just one year of LLIN implemen-
tation.

Indoor residual spraying (IRS) with insecti-
cides remains a widely used intervention in most 

countries of the Region. In 2008, Nicaragua re-
ported that IRS had protected 359,550 people, 
or approximately 4,718 protected persons per 10 
malaria cases in the country (Figure 30). Argen-
tina, Belize, Ecuador, Mexico, Panama, Paraguay 
and Venezuela also had significant IRS coverage 
relative to the number of cases each reported in 
2008. In Ecuador the number of cases fell signi-
ficantly, but spraying coverage stayed relatively 
constant, so coverage was higher relative to the 
number of cases reported. Despite reports of 
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Figure 32. Indoor residual spraying
coverage by year, 2000-08
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Figure 35. Sources for malaria control funds by year, 2000-08
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abundant spraying in Brazil, no numbers were 
reported for 2008. The low residual effect of 
pyrethroids currently used in IRS is an impor-
tant reason for constraint for some countries.

Despite the wide use of IRS in the Region, 
recent discussions among entomologists have 
highlighted frequent, incorrect practices. Analy-
ses conducted as part of the AMI project in 2005, 
showed that IRS was applied without regard to 
household coverage or the cycle frequency re-
quired. The disconnect between entomology and 
implementation in the field is frequent in many 
countries, and the residual effect of insecticides, 
which is critical for its efficacy, has not been 
appropriately monitored. Due to the low residual 
effect of pyrethroids, IRS strategies using those 
products are difficult to sustain, especially in 
scattered localities with low disease burden whe-
re the operational cost of IRS is extremely high. 
In 2008, however, under the AMI project, les-
sons from Brazil and Colombia were promoted 
to show the impact IRS can have when efforts are 
focused on localities with a high burden of disea-
se and when coverage requirements and periodi-
city were guaranteed. The department of Choco, 
Colombia, also showed important operational 
advantages to the use of organophosphates. In 
Brazil, a strategy that combined targeted residual 
spraying with LLINs eliminated the need for spa-
tial application of insecticides during 2008.

Given that dengue fever, which is transmit-
ted by the Aedes aegypti mosquito, is endemic in 
most countries of the Region, some countries use 
ultra-low volume (ULV) fumigation to combat 
this vector. Unfortunately, some malaria control 
programs have adopted this practice to combat 
anopheles, against which it has no impact.

Malaria control programs in Central Ame-
rica and Mexico consolidated their experiences 

with community participation in 2008. Under 
the Regional Program of Action and DDT/GEF 
Project, community participation was used to 
improve the environment and dwellings to re-
duce anopheles breeding grounds and improve 
insecticide use.

Program Funding

In 2008, for most of the malaria-endemic coun-
tries in the Americas, State funding was the main 
source of financing for malaria control programs 
(Figure 35). Haiti, where financing depended al-
most entirely on financing by the Global Fund, 
was an exception. In Guyana and Nicaragua 
too, Global Fund projects carried an important 
weight of the total financing of programs. As 
of 2008, 11 of the 21 endemic countries in the 
Region had benefited from projects financed by 
the Global Fund. Bolivia, Guatemala, Guyana, 
Haiti, Honduras, Nicaragua and Suriname have 
had national projects approved, while Colombia, 
Ecuador, Peru and Venezuela have each benefi-
ted from the PAMAFRO project. 

For the Eighth Round of the Global Fund 
projects in 2008, proposals were approved for 
projects in Bolivia, Brazil, Colombia, Dominican 
Republic and Ecuador, thus creating a favorable 
situation for consolidation, over the next few 
years, of achievements made in reducing malaria 
transmission in the Region.

During 2008, the USAID-funded AMI pro-
ject completed seven years of operation, with 
significant accomplishments in technical coope-
ration and malaria surveillance in the countries 
of Amazon subregion. The project in those coun-
tries has been coordinated by PAHO, with active 
participation from other institutions, including: 
the United States Centers for Disease Control 
and Prevention (CDC), Management Sciences 
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for Health (MSH), United States Pharmaco-
peia (USP), Links Media and Research Triangle 
Initiative (RTI). In 2008, USAID funding for 
this project was approximately US$ 2 million. 
Although the specific country amounts are not 
significant in the context of the programs’ opera-
tional costs, the funding has made it possible to 
introduce  strategic changes in control programs 
of participating countries.

The DDT/GEF project in Mexico and Cen-
tral America funded by the UN Environment 
Program (UNEP), with the Global Environ-
ment Facility (GEF) organization, operated bet-
ween 2003 and 2007 with cumulative funding of 
approximately US$ 13 million.

Other donors that supported malaria pro-
grams in the Region during 2008 include the Eu-
ropean Union, the Carter Center and the Bill and 
Melinda Gates Foundation.

Malaria in Non-endemic Countries

Figure 36. Number of caes by country of detection of case, 2000-2008*

Year

Country 200820072006200520042003200220012000

Grand Total 1,4091,7682,2032,0211,9611,8211,8041,8631,974

Uruguay 12---152754902402

Trinidad & Tobago 14148815108017

St. Kitts & Nevis 0------------0000

Santa Lucia 0------ ------1203

St. Vicente & the Grenadines 100------0000

Puerto Rico 232101101

Montserrat 0---0------0000

Martinique 14---10---101612117

Jamaica 22199194881419767

British Virgin Islands 0---0---0---000

US Virgin Islands 00---0---0---21

Turks & Caicos Islands ---------------------00

Cayman Islands ------12---------03

Guadalupe 12---6---7---1277

Grenada 0001---------0---

USA 1.2981.5051.5641.5281.3241.2781.3371.3831.402

Dominica ---0---------0000

Cuba 1935339263029053

Chile ---53577507

Canada ------318348375376366445462

Barbados ---------3---------5---

Bahamas 14649123142

Antigua & Barbuda 11------00000

Anguila 0---0------0000

--- Data not available
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Figure 37. Number of cases by country, 2008*
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Figure 38. Number of cases by region / 
country of origin, 2008
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Figure 40. Imported and autochthonous
cases by country, 2008*
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Malaria in Non-Endemic Countries

Cumulatively, the countries in the Americas that 
are not endemic for malaria reported 1,321 ca-
ses of the disease in 2008. The United States of 
America reported the highest number of cases, 
and Canada the second highest, among non-
endemic countries. Cases in these countries are 
generally imported and occur among travelers 
returning from endemic countries, immigrants 
from those countries or military personnel. In 
2008, only the Bahamas and Jamaica reported 
autochthonous cases of malaria (Figure 47). The 
remaining cases were mostly of African origin. 
Among countries in the Americas from which 
cases were imported, French Guyana and Haiti 
ranked as the top two (Figure 48), but in 2008, 
this analysis did not include cases from Cana-
da or the United States. In 2007, Africa was the 
leading source of cases in the United States and 
contributed 64.4% of them. Another 21.9% of ca-
ses came to the country from Asia. In that same 
year, other countries in the Americas accounted 
for 11.3% of the imported cases reported in the 
United States. Of those cases, 78.6% originated 
in Central America or the Caribbean region. An 
analysis of data beginning in 2000 signals two 
peaks in the number of cases reported in non-
endemic countries. These were due to outbreaks 
in Jamaica in 2004, and in the Bahamas in 2006 
(Figure 39). Both countries have controlled the 
outbreaks and are working on preventing the 
reintroduction of malaria into their territory. Ja-
maica reported 18 autochthonous cases of mala-
ria in 2008. 

These recent outbreaks of malaria in non-
endemic countries underline the importance of 
surveillance, especially in areas of tourism and 

in areas with favorable ecological conditions for 
malaria transmission.

Surveillance of Antimalarial 
Drug Resistance

Since 2001, the therapeutic response to malaria 
treatment in the Americas has been monitored 
within the framework of Amazon Network for 
the Surveillance of Antimalarial Drug Resistan-
ce (RAVREDA) activities. In this last decade, 
80 efficacy studies have been carried out; their 
results have been used by Amazon countries to 
modify treatment policies for uncomplicated P.  
falciparum  malaria (Figures 41 to 46). Currently, 
all countries sharing the Amazon basin use ACT 
as a first line of therapy. (See also the section on 
Surveillance, Prevention and Control of Malaria, 
Diagnosis and Treatment, above.)

The surveillance strategy for the Region pro-
poses that malaria programs conduct monito-
ring studies every two years for early detection 
of possible changes in the therapeutic response. 
Some countries were already completing the in-
terval proposed after initial studies were conduc-
ted between 2002 and 2006. The marked reduc-
tion in the number of cases by P. falciparum has 
precluded any new efficacy studies. 

In 2008, only Guyana conducted an efficacy 
study of P. falciparum drug efficacy (Figure 40). 
In October of that year, the second therapeutic 
efficacy test (TET) of the artemether + lume-
fantrine combination was completed. The study 
lasted 14 months, and evaluated the therapeutic 
response in 90 patients, 63 of which completed 
a follow-up. Therapeutic failure was observed in 
one patient, or 1.6% of the total (Figure 40). The 
results of this study in Guyana make a signifi-
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cant contribution to malaria programs that use 
Coartem® as their first-line of therapy. Although 
the therapeutic response continues to be appro-
priate after three years in use, it is important to 
note that parasitemia persisted on the third day 
of treatment in some study participants. This 
is in contrast to a previous study conducted in 
2004, in which parasites were eliminated in 
100% of the study participants on the third day 
of the follow-up. This is a significant finding in 
the light of information available from Southeast 
Asia, where slow parasitemia clearance following 
treatment with ACT has been detected.2 

In Colombia, under an initiative not re-
lated to RAVREDA, an evaluation study of the 
country’s official first-line of treatment  (arteme-
ther + lumefantrine) has been initiated.  

Between 2007 and 2008, the AMI also fun-
ded prospective evaluations of the clinical and 
parasitological responses of study participants 
treated for falciparum malaria with chloroqui-
ne in Nicaragua and Honduras. The Nicaraguan 
study found no therapeutic failures among its 30 
study participants. In Honduras, one treatment 
failure (2%) was detected among the 67 study 
participants who completed the 28-day follow 
up. These two studies were carried out according 
to WHO methodology, even though meeting 
sample size requirements presented a serious 
challenge. Nonetheless, both evaluations mana-
ged to lose very few participants.

In spite of the low number of cases of P. fal-
ciparum malaria in Middle America, there is a 
risk that cases of this type will be imported from 
the Amazon region or from other areas of the 
world. Although existing information suggests 
that 4-aminoquinolines are still highly effective 

in treating the strains circulating in these coun-
tries, the availability of ACT emergency stock 
must be carefully managed in order to treat cases 
imported from areas where there is multidrug 
resistance. Furthermore, setting up a strategy 
for monitoring the therapeutic response as part 
of existing surveillance of P. falciparum malaria 
should be a priority. 

Countries with the possibility of moving 
towards the potential elimination of P. falcipa-
rum malaria, such as some in Central America 
that have very few cases of this type of malaria, 
should provide supervised treatment, and all ca-
ses should be subject to a systematic follow-up 
with clinical and parasitological monitoring for 
at least 28 days after the onset of treatment.3

In September 2008, PAHO, with the support 
of USAID and in coordination with other WHO 
regions, held a meeting of experts in Washing-
ton, DC to discuss a surveillance strategy for P. 
falciparum resistance in low transmission situa-
tions. Both the difficulty of conducting studies in 
the Amazon region and the specific situation in 
Central America were discussed. A recommen-
dation was made to maintain effective survei-
llance that allows for detection of the emergence 
and spread of resistance.

Results achieved under the work model 
used by the RAVREDA-AMI project, including 
modifications to therapeutic regimens, led to a 
redefinition of the project’s objectives. Thus, in 
2004, new areas of work were developed with the 

2	 WHO. Containment of Malaria Multi-Drug Resis-
tance  on the Cambodia-Thailand border. Report 
of an informal consultation Phnom  Penh, 2007

3	 WHO. Methods for surveillance of antimalarial 
drug efficacy. 2009
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access, quality and use of medications in mind. 
During 2008, with technical support from Mana-
gement Sciences for Health and the US Pharma-
copeia, efforts were aimed at correcting deficien-
cies in processes of provision, distribution and 
the quality of antimalarial drugs, and in the use 
of medications in health care posts.

Information Analysis in Malaria 
Control Programs with Individual 
Record Database Systems  

In recent years, some countries in the region have 
implemented malaria information systems with 
databases made up of individual case record en-
try. This has allowed for analysis of malaria beha-
vior with a maximum degree of disaggregation.

It is crucial for program managers, as well as 
for resource and intervention planning at ADM1 
and central levels, to understand the behavior of 
malaria in endemic foci. Planning and decision 
making around active case detection, diagnosis, 
treatment and vector control depend on locali-
ties being able to use information well. For local 
level analysis, the manual tabulation of data and 
continuous monitoring of behavior in those lo-
calities should suffice. In contrast, automated in-
formation management of individual case data is 
required for more technical management from a 
higher level.

For several years, the Brazilian Control Pro-
gram has systematized data entry by every muni-
cipality in the Amazon Region into a central da-
tabase via the Internet. The system has improved 
recently with regard to timeliness, data coverage 
and information analysis. Since 2006, the AMI 
Project has supported the creation of national 
databases in Ecuador, Guyana, and Suriname, as 

well as in local systems in Bolivia and Colombia.
In 2008, major progress was made in the con-

solidation of information systems in these coun-
tries. In Colombia, the Ministry of Social Protec-
tion and the National Health Institute boosted 
the implementation of individual notification for 
all events of public health concern. In this way, 
the Public Health Surveillance System (SIVIGI-
LA) took an important step forward to benefit 
malaria control. By the end of 2008, over 78% of 
the information had been entered into the natio-
nal database, and an even larger proportion of 
data that was not automated was reported in the 
new formats, even in more remote areas.

In the Departments of Beni and Pando in 
Bolivia, where most of the country’s disease bur-
den is concentrated, a database was implemented 
to register data for the two departments. It is now 
available in electronic format, and has a great 
analytical potential.

The Malaria Control Program in Ecuador 
developed a computerized system, called SIVE-
MAE, in 2005. The system has been modified and 
improved several times over the last three years 
and, in 2008, it reached a high mark of progress: 
95% of reported cases in the country had been 
entered systematically into the database, which 
includes the necessary variables to guide decision 
making in malaria control.

Information systems in Guyana and Surina-
me, which already have databases of individual 
case records, continued to monitor malaria be-
havior and to support control strategy planning. 
Regional bureaus in Venezuela have maintained 
individual case record databases for the last few 
years. Peru had begun, by the end of 2008, fee-
ding individual case records into a malaria sur-
veillance database.
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 Figure 41. Therapeutic failure in P. falciparum malaria treated with chloroquine
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 Figure 42. Therapeutic failure in P. falciparum malaria treated with amodiaquine
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 Figure 43. Therapeutic failure in P. falciparum malaria treated with sulfadoxine-pyrimethamine
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Figure 44. Therapeutic failure in P. falciparum malaria treated with Artesunate- Sulfadoxine-Pyrimethamine combination
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Figure 45. Therapeutic failure in P. falciparum malaria treated with Artesunate - Mefloquine combination  
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Figure 46. Therapeutic failure in P. falciparum malaria treated with Artemether - Lumefantrine combination
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Figure 47. Example of analysis with data from malaria information system in Guyana, 2008
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Figure 47a. Number of cases by place of infection (locality) Figure 47b. Number of cases by place of diagnosis (locality)
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3	 WHO. Methods for surveillance of antimalarial 
drug efficacy. 2009

Figures 47 to 50 illustrate some of the poten-
tial of malaria information systems that are based 
on individual case records. These information 
systems allow for the recording and tabulation of 
the locality of infection and diagnosis, and make 
the information available for timely program 
management. Figure 47 shows how such infor-
mation may be analyzed, using Guyana’s data-
base as an example. The geographic coordinates 
of localities have been included in the malaria 
program database according to place of infection 
and place of diagnosis. This allows for a very de-
tailed spatial analysis of the disease. These data 
in particular show that a significant proportion 
of cases are being diagnosed at a place other than 
the place of origin, and reveal a need for an im-
provement in diagnostic services.

This level of analysis is critical not only to 
guiding diagnosis and treatment, but for streng-
thening health services in general. It is also essen-
tial in guiding vector control. For example, the 
selection of localities for vector control should 
begin with a stratification exercise to assist in the 
identification of localities with high morbidity 
and numbers of foci. Concerning vector control, 
managing information through databases facili-
tates the relation of individual case information 
to the results of entomological studies.

The level of expertise in medical entomolo-
gy in national malaria programs of the Region 
needs revamping. Understanding the transmis-
sion dynamics in malaria foci in order to focus 
intervention requires that, apart from improving 
epidemiological information management, re-
liable information be available regarding vector 
behavior and variations in entomological para-
meters in response to interventions.

In Bolivia, the information system recently 
developed for the Departments of Beni and Pan-
do, which will be extended to the rest of the en-
demic area in 2009, registers several dates related 
to the case and care received within the health 
system. An analysis of the number of days that 
pass between the onset of symptoms and the 
various stages of care allows for an assessment 
of diagnosis timeliness, and supports identifi-
cation of the stage during which deficiencies in 
diagnosis and treatment are most likely to occur. 
Figure 48 shows the comparative analysis of the 
time elapsed between the onset of symptoms, 
blood slide examination, examination reading 
and subsequent treatment, and reveals that for 
many municipalities the greatest challenge lies 
in the provision of timely diagnosis. The period 
of time between when a blood slide is taken and 
treatment is initiated is short, but providing early 
access to diagnosis constitutes a challenge for the 
control program and health services.

Another example of automated informa-
tion management comes from Ecuador, where 
the system records, among other variables, each 
case’s parasitemia on the day of diagnosis. When 
comparing the cantons of origin according to 
this parameter, it is possible to identify simul-
taneously those places with a large proportion 
of cases with high parasitemia and those with a 
long interval of time between the onset of symp-
toms and reading of blood slides (Figure 49). 
This can help define strategies to improve access 
to diagnosis, including community acceptance.

Using data from SIVIGILA in Colombia, 
figure 50 illustrates how information manage-
ment, using individual record databases, allows 
easy cross-referencing of information among 
variables, with the necessary level of disaggre-
gation. This type of analysis is important for an 
ADM1, for example, to monitor the number of 
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Figure 48a. Cases by municipalities and time taken between various stages of diagnosis and treatment of malaria cases
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Figure 48. Examples of analysis with data from the malaria information system in Bolivia, 2008

Figure 48b. Cases by time between onset of symptoms and initiation of treatment, 2008
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cases originating in one ADM2 and  diagnosed 
in another. These analyses can be done at any le-
vel of disaggregation, if the database stores indi-
vidual case records. 

Another useful tool is the simultaneous 
management of information tables on different 
aspects of malaria control related to individual 
case record databases through the use of codes 
for locality and diagnostic facility. This option 
increases analytic possibilities, and allows for the 
creation of an information system that covers 
every aspect of malaria control.

When data are appropriately typified by 
their locality of origin and analyzed by means 
of relational databases, the monitoring of urban 
malaria, which should be a priority for control 
programs, can be greatly improved. 

Reporting individual cases and structuring 
data flow to feed surveillance databases are the 
most complex steps in the computerization of 
the system. Both training in data analysis and 
establishing a culture of data use are weak in the 
Region and need to be improved. In recent years, 
efforts have been made to provide health services 
with the c               ysis. In the countries of the 
Amazon region, these efforts were supported by 
the AMI project.

In 2008, significant progress was made in 
Bolivia, Brazil, Colombia and Ecuador. In the-
se countries automated analysis protocols were 
developed. They include data visualization and 
tabulation tools that are now available to ma-
laria programs at the central level and in some 
ADM1. During this period, PAHO has worked 

Figure 49b. Number and percentage of cases by canton (ADM2) and type of laboratory, 2008
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Figure 49a. Cases of malaria parasitemia level and the time of diagnosis by canton

Figure 49.  Example of analysis with data from malaria information system in Ecuador, 2008
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with these countries to develop the capacity to 
generate automatic reports as the database is up-
dated. Support was also provided to design figu-
res and tables that illustrate time and spatial va-
riations of the main program parameters. These 
parameters include diagnosis and treatment ma-
nagement indicators for ADM1, ADM2 or speci-
fic health units. Differences across municipalities 
in the proportion of cases diagnosed within 72 
hours of the onset of symptoms, the proportion 
of P. falciparum malaria cases or changes in the 
proportion of cases of urban transmission, are all 
indicators that become easy to monitor and that 
may support the establishment of new goals for 
program management at various levels. 

It is expected that countries with Global 
Fund projects will mobilize resources to improve 
health information management systems, which 
will, in turn, improve malaria program informa-
tion systems. 

The possibility that some countries in the 
Region will be able to reorient control programs 

toward malaria elimination or, at least, the elimi-
nation of P. falciparum transmission, undersco-
res the need for individual case record databases 
and for the better use of information. The first 
program realignment requires: 1) that malaria 
transmission be limited to endemic foci; 2) that 
transmission dynamics in each foci be more fu-
lly understood; and 3) that the capacity to imple-
ment surveillance of individual cases exists. 

Improvements in surveillance and infor-
mation management are essential in the context 
of the elimination.   However, in that respect, it 
should be recalled that the passage from control 
to elimination with a view to malaria eradication 
were initiated in the Americas in 1955, until the 
strategy was abandoned.   As such, in addition to 
adopting the new tools available today, we must 
promote an analysis of the errors and lessons 
learned.
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Figure 49b. Number and percentage of cases by canton (ADM2) and type of laboratory, 2008
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Figure 49.  Example of analysis with data from malaria information system in Ecuador, 2008
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Figure 50b. Number of urban and rural malaria cases by municipality (ADM2) of origin in Colombia, 2008
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