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PREFACE

Preface

REMARKABLE PROGRESS IN SHRINKING THE MALARIA MAP
has been achieved throughout the world over the last hun-
dred years. Seventy-nine countries have eliminated malaria
since 1945, in large part because of the success of the World
Health Organization’s Global Malaria Eradication Program
from 1955 to 1969. Major achievements have occurred re-
cently: since 2000, 43 countries halved the number of report-
ed cases; and today, of the remaining 99 endemic countries
in the world, 36 are in the process of moving from controlled
low-endemic malaria to elimination. These 36 countries have
embarked on national or subnational malaria elimination
strategies and have already made substantial progress in
greatly reducing malaria.

The Global Health Group at the University of California, San
Francisco and the Malaria Atlas Project (MAP) have come
together to produce the Atlas of Malaria-Eliminating Coun-
tries. The maps contained within the Atlas were developed
by MAP in close collaboration with the national malaria-con-
trol programs of the 36 malaria-eliminating countries. Many
of the maps have already been published in peer-reviewed
literature, while others have been recently updated and are
shown here for the first time. Many of the malaria-eliminating
countries played a critical role in the development of the At-
las by contributing data, reviewing country maps and drafts,
and providing suggestions for improvement. Additional
information on individual contributions can be found in the
Acknowledgments section.

The Atlas is a visual tool for the malaria-eliminating coun-
tries as well as the local, regional, and global partners that
support their efforts to eliminate malaria. The Atlas furthers
understanding about malaria at the country and regional lev-
els through a series of maps: first, maps that show the limits
and intensity of Plasmodium falciparum and Plasmodium
vivax transmission; second, human population density maps
that show where populations live in the malaria-eliminating
countries; and third, maps that show the distribution of the
dominant malaria vector species together with summary
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bionomics data to predict the behavior and location of each
vector species. In addition to these maps, country informa-
tion such as malaria burden, health and economic indicators,
and goals for malaria elimination are presented.

The Atlas is intended to be a living document and will
undergo periodic updates as new data and information
become available. The Atlas is available on the Web (www.
malariaeliminationgroup.org) and in hard copy. In addition to
the global atlas, a regional Atlas of the Asia Pacific Malaria
Elimination Network highlights the 11 countries within the
Asia Pacific working to eliminate malaria from the region and
is available on the Web (www.apmen.org) and in hard copy.
We encourage all those working in malaria to contribute
feedback on the information provided in these documents
in order to facilitate and improve future editions of these
malaria elimination atlases.

The Atlas of Malaria-Eliminating Countries brings together
national malaria programs, researchers, and specialists in
geospatial modeling to examine and enhance malaria map-
ping to the benefit of countries eliminating malaria. In doing
so, we hope to highlight the current progress being achieved
in the 36 malaria-eliminating countries and to contribute to
the goal of a malaria-free world.

Professor Sir Richard Feachem, DSc(Med), PhD
Director, The Global Health Group
University of California, San Francisco

Simon I. Hay, DPhil

Reader of Infectious Disease Epidemiology
Spatial Epidemiology and Ecology Group
University of Oxford, UK

Associate Professor Roly Gosling, MD, PhD
Lead, Malaria Elimination Initiative

The Global Health Group
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Executive Summary

DESPITE THE HEAVY BURDEN OF MALARIA WORLDWIDE,
SIGNIFICANT GAINS against this ancient disease are being
made. Since 1945, 79 countries have successfully eliminated
malaria from their borders, the latest being Turkmenistan,
which attained World Health Organization malaria-free certi-
fication in 2010. Today, 99 malaria-endemic countries remain,
and of those, 36 have embarked on the task of malaria elimi-
nation. The Atlas of Malaria-Eliminating Countries is a visual
tool to assist the national programs of these 36 malaria-
eliminating countries, and is designed to be a resource to
help national malaria programs raise global awareness about
efforts to control and eliminate malaria.

Malaria risk is dependent on a variety of factors, including the
distribution of the human population, vector abundance and
biting and breeding behavior, socioeconomic development,
and access to and coverage of malaria control interventions.
The Atlas presents country-level maps of some of the key
determinants in planning for malaria control and elimination.
These include:

e P falciparum and P. vivax transmission limits maps, refined
with temperature and aridity data, which provide an
estimate of where the malaria risk is and classify risk into
unstable, low stable, and stable transmission;
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e Human population density maps that show where the
population lives in malaria-eliminating countries; and

e Maps of the dominant malaria vector species, which to-
gether with summary bionomics data predict where each
vector species occurs and how each is likely to behave.

Malaria indicators and health and socioeconomic data for
each country are provided to help develop a comprehensive
understanding of the health and economic context. To high-
light the progress currently being made towards elimination,
national and subnational strategic elimination goals, where
identified, are included.

The maps within the Atlas of Malaria-Eliminating Countries
represent a picture of the recent past, compiled from avail-
able data. The Atlas is a living document and will change as
gaps in data are filled and programs provide updated data
reflecting their success in shrinking the malaria map. Through
this visual tool, the Atlas establishes a baseline of the current
malaria situation in the 36 malaria-eliminating countries, help-
ing to track progress toward elimination while highlighting
the challenges countries face as they move toward becoming
malaria-free.



Introduction

LARGE-SCALE EFFORTS TO CONTROL AND ELIMINATE
MALARIA over the last hundred years have succeeded in
shrinking the malaria map.(1) In 1950, only 30% of the global
population living in 30 countries was malaria-free compared
to an estimated 50% living in 109 countries today.(2, 3) Much
of this success is attributed to the World Health Organiza-
tion's (WHQO) Global Malaria Eradication Program of the
1950s and 60s. Between 1945 and 2010, 79 countries success-
fully eliminated malaria, with Turkmenistan being the most
recent to attain WHO malaria-free certification.(4) The WHO
eradication program was abandoned in 1969 due to adminis-
trative, financial, and technical issues, however, most coun-
tries that eliminated malaria have maintained their malaria-
free status and many more are continuing on the path to
becoming malaria-free.

Today steady reductions in malaria transmission continue

in all parts of the world, driven by economic development,
urbanization, and scaling up of lifesaving interventions such
as bed nets, insecticide use, malaria diagnostics, and drug
treatments. Thus, total cases of malaria and deaths associ-
ated with malaria are trending downward. Between 2000 and
2009, of the 99 malaria-endemic countries, 50 experienced a
decrease of greater than 25% in reported malaria cases, and
43 experienced a decrease of more than 50% in reported
malaria cases.(4)

Thirty-six of these countries are in the process of moving
from controlled low-endemic malaria to elimination. We have
termed these 36 countries as malaria-eliminating countries,
and they are showcased in this Atlas of Malaria-Eliminating
Countries.(1, 5) Most of the malaria-eliminating countries
have formally declared a national, evidence-based elimina-
tion goal, have assessed the feasibility of such a goal, and
have embarked on a malaria-elimination strategy. Other
countries are strongly considering an evidence-based na-
tional elimination goal, and have already made substantial
progress in spatially-progressive elimination, for example,
by eliminating malaria from specific islands, provinces, or
geographical areas.

Although most of the 36 malaria-eliminating countries lie
along the endemic margins of the disease, they represent a
wide range in size, economy, geography, and physical charac-
teristics. They include islands, such as Cape Verde, which cov-
ers 4,000 km? with approximately 510,000 inhabitants, Costa
Rica, which spans more than 51,1700 km? and has a population
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of 4.6 million, and mainland giant China, which has 1.3 billion
people across 9.6 million km?2. Countries' range from low- to
high-income, with the gross national income (GNI) per capita
ranging from US$800 to $19,890. Health expenditure likewise
spans a broad range across the 36 countries, from $38 to
$1,108 per capita.(6) Geographically the countries represent
the extremes in altitude from the Himalayas to tropical low-
land areas.

Specific challenges in malaria elimination vary substantially
among countries and regions, yet common themes exist.
One of the most prominent challenges across the malaria-
eliminating countries is Plasmodium vivax. Only seven of the
malaria-eliminating countries (Botswana, Cape Verde, Domin-
ican Republic, Namibia, Sdo Tomé and Principe, South Africa,
and Swaziland) have a malaria burden that is due solely or
mainly to Plasmodium falciparum. The remaining 29 countries
either experience a mix of P. vivax and P. falciparum or have
solely P. vivax malaria. South and East Asia have an estimated
52% of all P. vivax infections in the world.(7) In other regions,
such as Latin America, P, vivax infections can make up more
than 90% of all malaria infections (for example, in Belize, Cos-
ta Rica, El Salvador, Mexico, Panama, and Paraguay).(4) The
predominance of P, vivax is an important consideration when
designing malaria control and elimination strategies. P, vivax
has a persistent liver stage, the hypnozoite, which makes it
less susceptible to control and elimination efforts. This liver
stage can trigger relapses of infection that most commonly
occur within a month, but can occur years later. P, vivax infec-
tions are often asymptomatic or cause mild symptoms. This
means they often remain undiagnosed and untreated, result-
ing in long periods during which the infection can be passed
on to other mosquitoes.

The effective treatment for the dormant liver stage of P, vivax
is primaquine.(8) This drug has challenges for adherence be-
cause of the length of the treatment (14 days) and the bitter-
ness of the tablet. Primaquine can also have severe side ef-
fects. It may cause haemolysis in patients with an underlying
deficiency of glucose-6-phosphate dehydrogenase (G6PD),
an inherited blood disorder. Currently, no easy to use point-
of-care test for G6PD deficiency exists. Therefore, in popula-
tions that have a high risk of this genetic disorder, primaquine
is not used, allowing the liver stage of P, vivax malaria to be a
reservoir of infection, and slowing the march towards elimina-
tion. In order for P, vivax to be eliminated, an alternative to
the 14-day treatment of primaquine must be found and is a
notable technology gap that needs to be addressed.

1 Figures for gross national income (GNI) and per capita health expenditure do not include the Democratic People’s Republic of Korea, for which no data were

available in the World Bank's World Development Indicator database.
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One significant challenge for all malaria-eliminating countries
is the migration of populations across national borders and
between malaria-endemic and non-endemic areas. Human
migration, especially among vulnerable populations such

as undocumented or seasonal workers, varies enormously

by economic and geographic circumstance, and greatly
increases the risk of malaria importation and outbreaks. All
continents face this problem, from the Himalayan Kingdom of
Bhutan, where malaria is imported from the neighboring state
of Assam in India, to Argentina in South America, Namibia in
southern Africa, and Tajikistan in Central Asia, which experi-
ence imported malaria cases annually along their respective
borders with Bolivia, Angola, and Afghanistan.(9-12)

A national malaria program’s ability to address imported
malaria relies on a strong surveillance system and ben-

efits from multicountry collaborations.(13, 14) Many of the
malaria-eliminating countries are in the forefront of this work.
Mozambique, South Africa, and Zimbabwe are embarking on
a cross-border initiative aimed at achieving universal cover-
age of key malaria interventions in border provinces with the
goal of reducing transmission and preventing importation

of malaria into South Africa.(15) Similarly, China is working
along the border with Myanmar to boost the diagnosis, treat-
ment, and prevention of malaria due to the high number of
cases being imported.(16) On the Arabian Peninsula, Saudi
Arabia and Yemen are working together to control malaria
along their shared border through health staff training and
increased indoor residual spraying in targeted areas with the
goal of achieving an Arabian Peninsula free from malaria by
2015.(17,18)

In several other countries, surveillance activities are integrat-
ing the newest technologies. For example, Botswana is work-
ing with a private technology company to use smartphone
applications to monitor and track malaria case information

to help the malaria program more quickly identify and deter
malaria outbreaks.(19) Additionally, Mexico uses data from
passive case detection, case investigations, and reactive
screenings to map cases, identify risk factors for transmission,
and target context-specific malaria control interventions.(13)

El Salvador in Latin America and the Solomon Islands and
Vanuatu in the Asia Pacific use geographical information
systems for mapping malaria cases and coverage of inter-
ventions, enabling them to effectively track progress in their
efforts to reach elimination.(20, 21)
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A significant challenge in many malaria-eliminating coun-
tries—exacerbated by population migration—is the rise of
drug resistance, specifically of P, falciparum to artemisinin (22)
and P, vivax to chloroquine.(23) The Greater Mekong subre-
gion in the Asia Pacific has been the traditional epicenter of
antimalarial drug resistance.(24) Modeling suggests that the
elimination of P, falciparum from this subregion is needed to
prevent the spread of artemisinin-resistant parasites to other
areas of the world.(25) Chloroquine-resistant P, vivax in some
parts of the Asia Pacific has sparked concern, however studies
to date have been inconclusive. Failing to mitigate these risks
today could result in a weaker set of interventions and more
resistant parasites tomorrow.(24) Drug resistance networks
such as the Worldwide Antimalarial Resistance Network
(WWARN, www.wwarn.org) and the World Health Organiza-
tion, are monitoring this situation closely.(26)

Ensuring long-term commitment to achieving elimination and
maintaining it for decades thereafter is a critical challenge for
all countries in the pre-elimination, elimination, and preven-
tion of reintroductions phases of malaria control.(14, 27) Sus-
taining financial commitment will be especially challenging
for small countries with limited resources that may be reliant
on external financial support. Sustained financing, whether
from internal or external sources, has been the source of
countless challenges for malaria control and elimination pro-
grams since the Global Malaria Eradication Program era. For
example, by 1969, Zanzibar reduced malaria to such low levels
that it was no longer a visible threat to public health.(28) The
following year, interventions were abandoned and, as a result,
malaria transmission intensity returned to previous high levels.
This same pattern of reduced funding and intervention relax-
ation occurred in the 1980s, with a consequent rebound in
transmission. Today, malaria transmission in Zanzibar has been
reduced to extremely low levels again, yet this time commit-
ment must be maintained in order to prevent resurgence.(29)
A similar lesson can be found in Sri Lanka. In 1968, Sri Lanka
experienced a resurgence of malaria with high death rates
after relaxing control efforts following the successful reduc-
tion of malaria cases to very low levels.(30-32)

These experiences demonstrate the need for sustained
financial and political commitment to ensure sustainability of
the gains achieved so far.(33) Malaria-eliminating countries
and their donors should develop alternative and innovative
financing mechanisms such as earmarked taxes (for example,
on tobacco, airline tickets, or the tourism industry) in order



to guarantee long-term funding.(14) The most successful
elimination programs have depended on domestic financing;
long-term political commitment is the most effective means
of achieving sustained financing for elimination.

All of these challenges threaten progress toward elimination.
Nevertheless, armed with an awareness of these potential
obstacles, and bolstered by the knowledge of historical and
recent success stories, the 36 malaria-eliminating countries
are striving to progressively eliminate malaria. The Atlas of
Malaria-Eliminating Countries seeks to establish a visual
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baseline from which to measure progress towards elimina-
tion in these countries. We show together for the first time,
country-level maps and data behind the key elements that
shape malaria transmission: the likelihood of transmission of
both P, falciparum and P, vivax, human population density,
mosquito vector occurrence, and malariometric and socio-
economic indicators for context. Although the challenges
faced by many of these countries are significant, progress
towards elimination is inevitable with the energy and com-
mitment of the malaria programs, their governments, and the
funding agencies.
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METHODS AND SOURCES

Methods and Sources for Preparing Maps and Country Profiles

This section describes the methods used for preparing the
data and maps presented in the country profiles. Many of
these maps have been published in peer-reviewed literature.
Some maps have been updated and are being presented
here for the first time to include more recent data where they
have been identified. Sources for the peer-reviewed publi-
cations (for further reading) can be found in the reference
section below and in the Appendix of the Atlas.

Overview

Malaria at a Glance

Data presented in the Malaria at a Glance box was gathered
from the World Health Organization (WHO) World Malaria
Report 2010.(1) Unless otherwise noted, all data reported
are for 2009. Reported cases of malaria are calculated minus
any known imported malaria cases to reflect only indigenous
cases. The percentage of population-at-risk is calculated by
dividing the total number of people at risk of malaria by the
total country population estimates for 2009, as identified in
the World Development Indicators online statistical database
(2), which is published by the World Bank. Annual parasite
index (API) and slide positivity rate (SPR) were calculated
using the data provided in the annex of the WHO World
Malaria Report 2010. Annual parasite index is presented as
reported malaria cases per thousand of the total population
per year. Slide positivity rate is presented as the percentage
of positive microscopy slides divided by the total number of
slides obtained.

Reported Malaria Cases

The graph of Reported Malaria Cases for the years 2000-2009
is plotted using the data provided in the annex of the WHO
World Malaria Report 2010.(1)

Health and Economic Indicators

Data presented in the Health and Economic Indicators box
was gathered from the online World Development Indicators
database for 2010.(2) Figures are presented in United States
dollars (US$). Private health expenditure is calculated by
subtracting the percentage of public health expenditure from
total health expenditure.

Strategic Program Goals for Elimination

All national and subnational Strategic Program Goals for
Elimination are gathered through a variety of online sources
such as Global Fund proposals, national malaria documents
and strategic elimination plans, peer-reviewed literature,
and international malaria meeting presentations. Sources for
these strategic program goals, where identified, are listed in
Appendix A. Note that the program goals identified in this

section were collected between June 2010 and September
2011 from the best information available. Strategic program
goals may have been updated; those changes may not be
accurately reflected in this Atlas.

Maps

Each of the maps contained within this document are orient-
ed north (up) and have a scale bar in kilometers (1 kilometer
= 0.6 mile).

Human Population Density

The Human Population Density maps represent the popula-
tion count per km? in 2010. The maps are generated using
the Global Rural Urban Mapping Project (GRUMP) beta
version (3) of gridded population counts at 1 x 1 km globally
for the year 2000 and an ancillary surface of urban extents.
These were projected to the year 2010 by applying national,
urban, and rural specific growth rates (4) to the relevant areas
and adjusting national totals to match the United Nations'
estimates. This resulted in the 2010 population count surface
shown, which was used to derive the population totals.

Transmission Limits

Malaria risk was first defined using Annual Parasite Incidence
(API) data for each administrative unit averaged over the
most recent four years for which data were available (as de-
tailed in Appendix B). Risk was stratified into Plasmodium fal-
ciparum- or Plasmodium vivax-free, unstable transmission of
<0.1 case per 1,000 population (API) and stable transmission
of >0.1 case per 1,000 population (API). Where sufficient data
were available, stable risk was further stratified into low stable
transmission (20.1 case and <1.0 case per 1,000 population)
and stable transmission (1.0 case per 1,000 population).

The additional category of risk of low stable transmission has
been introduced as it confers with the WHO cutoff for coun-
tries entering the elimination phase of malaria control. As
more data becomes available, this new category will appear
in future iterations of the Atlas. The transmission limits were
then further refined using temperature and aridity data. Loca-
tions were classified as zero risk where the average tempera-
ture profile did not allow a window of time throughout the
year for transmission to take place. Risk at locations that were
identified as being extremely arid (bare areas) were down-
regulated by one class, i.e., stable transmission areas were
reclassified as unstable transmission, and unstable transmis-
sion areas were reclassified as no-risk. Data from international
travel and health guidelines (ITHG) were used to identify zero
risk in certain cities, islands, and other administrative areas.(5)
Full details can be found in two publications on P. falciparum
transmission (5) and P, vivax transmission.(6)
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METHODS AND SOURCES

Occurrence of Malaria Vector Species with actual occurrence data and environmental and climatic
An extensive literature review of the habits and behavior of variables, were used to predict the probability that a spe-
each of the dominant malaria vector species was used to cies occurs at each location. Full details can be found in a
generate the Bionomics Vector Species Tables. Each table series of papers on the Asia-Pacific (7), Africa, Europe and the
summarizes key characteristics of all the vectors believed to Middle-East (8) And the Americas.(9) Within the Bionomics
be present in a country. A vector map is presented for each Vector Species Tables, the ‘zoophilic/anthropophilic’ field lists
of the vectors considered to be most important in malaria preferences for feeding on animals or humans, respectively.
transmission in that country. The Occurrence of Malaria The ‘endo/exophagic’ field lists preferences for feeding in-
Vector Species maps show, by single species, the predicted doors or outside, respectively. The ‘endo/exophilic’ field lists
probability of occurrence of that species. Boosted Regres- preferences for resting indoors or outside, respectively.

sion Tree models, using expert opinion ranges combined
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Asia Pacific

Bhutan | China | Democratic People’s Republic of Korea
Malaysia | Philippines | Republic of Korea | Solomon Islands
Sri Lanka | Thailand | Vanuatu | Vietnam



Malaria Transmission Limits for Plasmodium falciparum

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 popula- |:| Water

tion (API) and stable risk of 0.1 case per 1,000 population (API). Risk was defined using health - P falciparum free
management information system data and the transmission limits were further refined using ’ P
temperature and aridity data. Data from the international travel and health guidelines (ITHG) 71 Unstable transmission (API <0.1)
were used to identify zero risk in certain cities, islands and other administrative areas. - Stable transmission (>0.1 API)
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Malaria Transmission Limits for Plasmodium vivax

P vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) |:| Water

and stable risk of >0.1 case per 1,000 population (API). Risk was defined using health manage- - P vivax free

ment information system data and the transmission limits were further refined using tempera- ’

ture and aridity data. Data from the international travel and health guidelines (ITHG) were used [ Unstable transmission (API <0.1)
to identify zero risk in certain cities, islands and other administrative areas. - Stable transmission (>0.1 API)

MAPS OF REGIONAL TRANSMISSION LIMITS 19
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BHUTAN

Overview

Malaria at a Glance

Reported cases of malaria
(56% P falciparum)

Deaths from malaria

Population at risk (%)
(Total population: 708,484)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

Human Population Density
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BHUTAN

Health and Economic Indicators

GNI per capita (US$) 1,920
Country income level Lower middle
Annual per capita health expenditure (US$) 98
Total health expenditure as % of GDP 5

Private health expenditure as % of 18
total health expenditure

Life expectancy (years) 67

Source: World Bank, World Development Indicators

Strategic Program Goals
for Elimination

e Achieve zero local transmis-
sion of malaria in Bhutan
by 2016

e Zero deaths due to malaria by
2016

e World Health Organization
certification of malaria free
status by 2020

21



22

BHUTAN

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

I:l Water I:l Water

D P falciparum free D P vivax free

I:l Unstable transmission (APl <0.1) I:l Unstable transmission (APl <0.1)

- Low stable transmission (0.1> APl <1.0) - Low stable transmission (0.1> APl <1.0)
- Stable transmission (=1.0 API) - Stable transmission (>1.0 API)

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0
case per 1,000 population (API), and stable risk of 21.0 case per 1,000 population (API). Risk was defined using health management information
system data and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health
guidelines (ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases

8,000
7,000
6,000
5,000 I
4,000
3,000
2,000
1,000 [

O 1 1 1 1 1 1 1 1 1 J

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Number of cases

Source: WHO, World Malaria Report 2010

ATLAS OF MALARIA-ELIMINATING COUNTRIES



Occurrence of Malaria Vector Species

1. Anopheles sinensis

2. Anopheles aconitus

BHUTAN

Probability of occurrence scale

0 0.5 1

[ T
[ ] water

Bionomics Vector Species Table

Species Vector status across  Primary
species range environment
Anopheles (Anoph- Variable depending  Lowland freshwa-

eles) sinensis species
complex

Anopheles (Cellia)
aconitus Donitz, 1902

on location

Variable depend-
ing on location and
abundance

ter habitats with
vegetation in open
areas

From coastal plains
to upland rice fields

Zoophilic/
anthropophilic

Zoophilic

Zoophilic

Endo/
exophagic

Exophagic

Both

These maps show the predicted probability of occurrence of each vector species.

Endo/
exophilic

Exophilic

Exophilic/both

Biting time

Dusk/
night

Dusk/
night
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CHINA

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 9,287 GNI per capita (US$) 4,260
(88% P vivax) Country income level Upper middle
Deaths from malaria 12

Annual per capita health expenditure (US$) 177

Population at risk (%) 52 Total health expenditure as % of GDP 5
(Total population: 1.3 billion)

o Private health expenditure as % of 50
Annual parasite index . 0.01 total health expenditure
(cases/1,000 total population/year) ;
' o Life expectancy (years) 73
Slide positivity rate (%) 0.2
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goals
for Elimination

® By 2015, no indigenous cases
nationally except in Yunnan
province along the China-
Myanmar border

e National malaria elimination
by 2020

Population per km? |:| Water
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10,000
1,000
100
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<1
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CHINA

CHINA

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

Water Water

P falciparum free P vivax free
Unstable transmission (APl <0.1)

Stable transmission (0.1 API)

Unstable transmission (APl <0.1)
Stable transmission (=0.1 API)

B0
BOLIC

P falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (APIl) and stable risk of >0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain
cities, islands and other administrative areas.

Reported Malaria Cases
35,000
30,000 I~
25,000
20,000 I~
15,000 I

Number of cases

10,000
5,000

O 1 1 1 1 1 1 1 1 J

2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Dirus Complex

2. Minimus Complex

CHINA

Probability of occurrence scale

0 0.5 1
[ ] water

These maps show the predict-
ed probability of occurrence
of each vector species.

3. Anopheles lesteri

4. Maculatus Group

5. Anopheles sinensis
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CHINA

Bionomics Vector Species Table

Species

Anopheles (Cellia) dirus species
complex

Anopheles (Cellia) minimus
species complex

Anopheles (Anopheles) lesteri
Baisas & Hu, 1936

Anopheles (Cellia) maculatus
Group

Anopheles (Anopheles) sinensis
species complex

Anopheles (Cellia) aconitus
Donitz, 1902

Anopheles (Cellia) annularis
van der Wulp, 1884; Anopheles
(Anopheles) barbirostris species
complex; Anopheles (Cellia)
culicifacies species complex

Vector status across
species range

Includes highly
competent vector
species

Important malaria
vectors

Important vector in
Eastern, Central and
Southern China

Variable depend-
ing on species and
location

Important vector of
P. vivax malaria in
China

Variable depend-
ing on location and
abundance

Primary
environment

Zoophilic/

Forested moun-
tains and foothills,
cultivated forests,
plantations and
forest fringes

Forested hills, Both
agricultural fields

including traditional

rice agro-eco-

systems, 200-900m

Cool shady places, Both
hills and grassy

fields, fresh-water

pools

Hilly and mountain-
ous areas, perma-
nent or semi-per-
manent clean water
bodies of sunlit
water

Lowland freshwa-
ter habitats with
vegetation in open
areas

Zoophilic

From coastal plains
to upland rice fields

Zoophilic

Present but non or minor vector in China

anthropophilic

Anthropophilic

Zoophilic/both

Endo/
exophagic

Both

Both

Data not
available

Both

Exophagic

Both

CHINA

Endo/
exophilic

Exophilic

Both

Endophilic

Exophilic

Exophilic

Exophilic/
both

Biting
time

Night

Dusk/
night

Dusk/
night

Dusk/
night

Dusk/
night

Dusk/
night

27



28

DEMOCRATIC PEOPLE’S
REPUBLIC OF KOREA

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 14,322 GNI per capita (US$) 555

(P vivax only) Country income level Low

Deaths from malaria N/A Annual per capita health expenditure (US$) 1

Population at risk (%) 49 Total health expenditure as % of GDP 3
(Total population: 23.8 million)

o Private health expenditure as % of 14
Annual parasite index . 0.6 total health expenditure
(cases/1,000 total population/year) ;
' o Life expectancy (years) 67
Slide positivity rate (%) N/A
Source: WHO, World Malaria Report 2010 Sources: WHO, World Health Statistics 2009; World Bank, World
N/A: Data not available Development Indicators; United Nations Statistics Division

Human Population Density

Strategic Program Goals
for Elimination

e By 2012, reduce overall
malaria morbidity by 50%
of the level in 2007

® By 2012, reduce malaria
morbidity in the higher
transmission zone by 70%
of the level in 2007

Population per km? |:| Water
1,000,000
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10,000
1,000
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DEMOCRATIC PEOPLE’S REPUBLIC OF KOREA

Malaria Transmission Limits

Plasmodium vivax

NN

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000 popula-
tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and

other administrative areas.

Reported Malaria Cases
120,000
100,000
80,000
60,000

40,000

Number of cases

20,000

_—

1 1 J

1 1 1 1 1
0

2001 2002 2003 2004 2005 2006

Source: WHO, World Malaria Report 2010

DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA

2007

2008 2009
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DEMOCRATIC PEOPLE’S REPUBLIC OF KOREA

Occurrence of Malaria Vector Species

1. Anopheles sinensis 2. Anopheles lesteri

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1

[ ] water

Bionomics Vector Species Table

Species Vector status across  Primary Zoophilic/ Endo/ Endo/ Biting time
species range environment anthropophilic  exophagic exophilic

Anopheles (Anoph- Important vector of  Lowland freshwa- Zoophilic Exophagic Exophilic Dusk/
eles) sinensis species P vivax malaria ter habitats with night
complex vegetation in open

areas
Anopheles (Anoph- Important vector Cool shady places, Both Data not Endophilic Dusk/
eles) lesteri Baisas & hills and grassy available night
Hu, 1936 fields, fresh-water

pools
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Overview

Malaria at a Glance

Reported cases of malaria
(53% P vivax)

Deaths from malaria

Population at risk (%)
(Total population: 27.9 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010
N/A: Data not available

Human Population Density

6,426

N/A

0.2

0.4

Population per km? |:| Water
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100,000
10,000
1,000
100
10

<1

MALAYSIA

MALAYSIA

Health and Economic Indicators

GNI per capita (US$) 7,900
Country income level Upper middle
Annual per capita health expenditure (US$) 336
Total health expenditure as % of GDP 5

Private health expenditure as % of 55
total health expenditure

Life expectancy (years) 75

Source: World Bank, World Development Indicators

Strategic Program Goals
for Elimination

e Elimination of malaria in
Peninsular Malaysia by 2015

¢ Elimination of malaria in
Malaysian Borneo by 2020
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MALAYSIA

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

I:l Water I:l Water

D P falciparum free D P vivax free

I:l Unstable transmission (APl <0.1) I:l Unstable transmission (APl <0.1)

- Low stable transmission (0.1> APl <1.0) - Low stable transmission (0.1> APl <1.0)
- Stable transmission (=1.0 API) - Stable transmission (>1.0 API)

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0
case per 1,000 population (API), and stable risk of >1.0 case per 1,000 population (API). Risk was defined using health management information
system data and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health
guidelines (ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles balabacensis 2. Maculatus Group

3. Sundaicus Complex

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1
|:| Water
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Bionomics Vector Species Table

Species

Anopheles (Cellia) balabacensis
Baisas, 1936

Anopheles (Cellia) maculatus
Group

Anopheles (Cellia) sundaicus
species complex

Anopheles (Cellia) aconitus
Donitz, 1902

Anopheles (Cellia) flavirostris
(Ludlow, 1914)

Anopheles (Anopheles) sinensis
species complex

Anopheles (Cellia) subpictus
species complex

Anopheles (Anopheles) barbiros-
tris species complex; Anopheles
(Cellia) leucosphyrus and Anoph-
eles (Celia) latens

Vector status across
species range

Variable depending
on location

Variable depend-
ing on species and
location

Variable depending
on location

Variable depend-
ing on location and
abundance

Variable depending
on location

Variable depend-
ing on location and
abundance

Variable depend-
ing on species and
location

Primary
environment

Zoophilic/

Forested areas,
shaded temporary
pools

Hilly and mountain-
ous areas, perma-
nent or semi-per-
manent clean water
bodies of sunlit
water

Open mangrove
and coastal shrimp both
or fish ponds, inland
seawater canals

From coastal plains
to upland rice fields

Zoophilic

Foothills, streams, Both
from coastal plains
to 600-1500m

Lowland freshwa-
ter habitats with
vegetation in open
areas

Zoophilic

Coastal brackish
water, riverine pools
and rice fields

Zoophilic

Present but non or minor vector in Malaysia

anthropophilic

Anthropophilic

Zoophilic/both

Anthropophilic/

Endo/
exophagic

Both

Both

Both

Both

Both

Exophagic

Both
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Endo/
exophilic

Both

Exophilic

Both

Exophilic/
both

Exophilic/
both

Exophilic

Endophilic

Biting
time

Dusk/
night

Dusk/
night

Night

Dusk/
night

Night

Dusk/
night

Dusk/
night



PHILIPPINES

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 19,198 GNI per capita (US$) 2,050
(70% P falciparum) Country income level Lower middle
Deaths from malaria 24

Annual per capita health expenditure (US$) 67

Population at risk (%) /8 Total health expenditure as % of GDP 4
(Total population: 93.6 million)

o Private health expenditure as % of 65
Annual parasite index . 0.2 total health expenditure
(cases/1,000 total population/year) ;
' o Life expectancy (years) 72
Slide positivity rate (%) 54
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goals
for Elimination

® By 2014, zero deaths due to
malaria

e National malaria elimination
by 2020
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Malaria Transmission Limits

Plasmodium falciparum

PHILIPPINES

Plasmodium vivax

Water

P falciparum free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

B0

[N

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (0.1 API)

P falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain

cities, islands and other administrative areas.

Reported Malaria Cases

50,000
40,000 [
30,000 |~

20,000 [

Number of cases

10,000 [

2000 2001 2002 2003

Source: WHO, World Malaria Report 2010

2005 2006 2007 2008 2009

ATLAS OF MALARIA-ELIMINATING COUNTRIES



PHILIPPINES

Occurrence of Malaria Vector Species

1. Anopheles flavirostris

2. Anopheles balabacensis

3. Maculatus Group

Probability of occurrence scale

0 0.5 1
[ ] water

PHILIPPINES

These maps show the predicted probability of occurrence of each vector species.

37



PHILIPPINES

Bionomics Vector Species Table

Species Vector status across  Primary Zoophilic/ Endo/ Endo/ Biting

species range environment anthropophilic  exophagic exophilic  time
Anopheles (Cellia) flavirostris Important vector Foothills, streams, Both Both Exophilic/  Night
(Ludlow, 1914) from coastal plains both

to 600-1500m

Anopheles (Cellia) balabacensis Variable depending  Forested areas, Anthropophilic  Both Both Dusk/
Baisas, 1936 on location shaded temporary night
pools
Anopheles (Cellia) maculatus Variable depend- Hilly and mountain-  Zoophilic/both  Both Exophilic Dusk/
Group ing on species and ous areas, perma- night
location nent or semi-per-

manent clean water
bodies of sunlit
water

Anopheles (Cellia) subpictus Present but non or minor vector in the Philippines
species complex

ATLAS OF MALARIA-ELIMINATING COUNTRIES



Overview

Malaria at a Glance

Reported cases of malaria
(P vivax only)

Deaths from malaria

Population at risk (%)
(Total population: 48.9 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010
N/A: Data not available

Human Population Density

1,317

N/A

0.02

N/A

Population per km? |:| Water
1,000,000
100,000
10,000
1,000
100
10

<1

REPUBLIC OF KOREA

REPUBLIC OF KOREA

Health and Economic Indicators

GNI per capita (US$) 19,890
Country income level High
Annual per capita health expenditure (US$) 1,108
Total health expenditure as % of GDP 6

Private health expenditure as % of 46
total health expenditure

Life expectancy (years) 80

Source: World Bank, World Development Indicators

Strategic Program Goals
for Elimination
e Reduce malaria incidence

annually by 25% from
2010-2015

e National malaria elimination
by 2015
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REPUBLIC OF KOREA

Malaria Transmission Limits

Plasmodium vivax

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

NN

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

Reported Malaria Cases

5,000
4,000
3,000

2,000

Number of cases

1,000 [

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010

ATLAS OF MALARIA-ELIMINATING COUNTRIES



Occurrence of Malaria Vector Species

2. Anopheles sinensis

1. Anopheles lesteri

REPUBLIC OF KOREA

Probability of occurrence scale

0 0.5 1

[ T
[ ] water

Bionomics Vector Species Table

Species

Anopheles (Anoph-
eles) lesteri Baisas &
Hu, 1936

Anopheles (Anoph-
eles) sinensis species
complex

REPUBLIC OF KOREA

Vector status across
species range

Important vector

Important vector of
P, vivax malaria

Primary
environment

Cool shady places,
hills and grassy
fields, fresh-water
pools

Lowland freshwa-
ter habitats with
vegetation in open
areas

Zoophilic/
anthropophilic

Both

Zoophilic

Endo/
exophagic

Data not avail-
able

Exophagic

These maps show the predicted probability of occurrence of each vector species.

Endo/
exophilic

Endophilic

Exophilic

Biting time

Dusk/
night

Dusk/
night

4
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| SOLOMON ISLANDS

Overview

Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 33,002 GNI per capita (US$) 1,030
(59% F. falciparum) Country income level Lower middle
Deaths from malaria 53 Annual per capita health expenditure (US$) 72
Population at risk (%) 97 Total health expenditure as % of GDP 5
(Total population: 535,699) ; )

Private health expenditure as % of 6
Annual parasite index 61

total health expenditure
(cases/1,000 total population/year) ;

Life expectancy (years) 67
Slide positivity rate (%) 14

Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goals
for Elimination

¢ Reduce the national annual
parasite index by 64%
between 2007 and 2014

® Reduce annual malaria-related
deaths from 7/100,000 to less
than 0.1/100,000 by 2014

e Eliminate malaria in Isabel and
Temotu Provinces by 2014

Population per km? |:| Water
1,000,000
100,000
10,000
1,000
100
10

<1
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SOLOMON ISLANDS

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

Water Water

P falciparum free P vivax free
Unstable transmission (APl <0.1)

Stable transmission (>0.1 API)

Unstable transmission (APl <0.1)
Stable transmission (0.1 API)

BOLIC
BOLIC

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain
cities, islands and other administrative areas.

Reported Malaria Cases

100,000
80,000 [
60,000 [

40,000

Number of cases

20,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Farauti Complex

SOLOMON ISLANDS

2. Anopheles koliensis

Probability of occurrence scale

0 0.5 1
[ ] water

Bionomics Vector Species Table

Species

Anopheles
(Cellia) farauti
species complex

Anopheles (Cellia)
koliensis Owen, 1945

44

Vector status across
species range

Includes important
vector species

Important vector
throughout range

Primary Zoophilic/
environment anthropophilic
Coastal areas, Anthropophilic/
brackish or fresh both

water, highland
river valleys, a great
variety of aquatic
habitats

Irrigation ditches Anthropophilic
and ponds in sun-
light with vegetation

Endo/
exophagic

Both

Both

These maps show the predicted probability of occurrence of each vector species.

Endo/ Biting time
exophilic

Exophilic/both  Day/
dusk/
night

Exophilic/both ~ Night/
all

ATLAS OF MALARIA-ELIMINATING COUNTRIES



SRI LANKA

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 531 GNI per capita (US$) 2,290
(96% P vivax) Country income level Lower middle
Deaths from malaria N/A

Annual per capita health expenditure (US$) 84

Population at risk (%) 23 Total health expenditure as % of GDP 4
(Total population: 20.5 million)

o Private health expenditure as % of 55
Annual parasite index . 0.02 total health expenditure
(cases/1,000 total population/year) ;
' o Life expectancy (years) 74
Slide positivity rate (%) 0.06
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

N/A: Data not available

Human Population Density

Strategic Program Goals
for Elimination

e Eliminate P. falciparum by the
end of 2012

e National malaria elimination
by the end of 2014

Population per km? |:| Water
1,000,000
100,000
10,000
1,000
100
10

<1

SRI'LANKA
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Malaria Transmission Limits

Plasmodium falciparum

SRI LANKA

Plasmodium vivax

300 Kilometres

Water

P falciparum free

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

| NN

Water

P vivax free

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

| NN

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0
case per 1,000 population (API), and stable risk of >1.0 case per 1,000 population (API). Risk was defined using health management information
system data and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health
guidelines (ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases

250,000
@ 200,000 [
(2]
©
(8]
“5 150,000
3
g 100,000
35
Z =
50,000 3,720 1,640 591 198 649 531
cases cases cases cases cases cases
0 1 1 1 L f f J
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010
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SRI LANKA

Occurrence of Malaria Vector Species

1. Culicifacies Complex 2. Anopheles annularis

0 100 0 300 Kilometres: 0 100 300 Kilometres

300 Kilometres 0 300 Kilometres

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.

0 0.5 1

|:| Water

SRI'LANKA
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Bionomics Vector Species Table

Species

Anopheles (Cellia) culicifacies
species complex

Anopheles (Cellia) annularis van
der Wulp, 1884

Anopheles (Cellia) aconitus
Dénitz, 1902

Anopheles (Cellia) subpictus
species complex

Anopheles (Anopheles) barbiros-
tris species complex; Anopheles
(Cellia) maculatus Group

Vector status across
species range

Variable depend-
ing on species and
location

Important vector

Variable depend-
ing on location and
abundance

Variable depend-
ing on species and
location

Primary
environment

Forested areas with
perennial streams,
deforested riverine
ecosystems and
irrigated areas

Irrigated areas/rice
fields/hilly-forested
areas

From coastal plains
to upland rice fields

Coastal brackish
water, riverine pools
and rice fields

Present but non or minor vector in Sri Lanka

Zoophilic/
anthropophilic

Zoophilic/both

Zoophilic

Zoophilic

Zoophilic

Endo/
exophagic

Both

Both

Both

Both

ATLAS OF MALARIA-ELIMINATING COUNTRIES

SRI LANKA

Endo/
exophilic
Endophilic
Endophilic
Exophilic/
both
Endophilic

Biting
time

Dusk/
night

Night

Dusk/
night

Dusk/
night



Overview

Malaria at a Glance

Reported cases of malaria 31,771
(43% P. vivax)

Deaths from malaria 70
Population at risk (%) 50

(Total population: 68.1 million)

Annual parasite index 0.4
(cases/1,000 total population/year)

Slide positivity rate (%) 1.7

Source: WHO, World Malaria Report 2010

Human Population Density

1,000 Kilometres
o

Population per km? |:| Water
1,000,000
100,000
10,000
1,000
100
10

<1

THAILAND

THAILAND

Health and Economic Indicators

GNI per capita (US$) 4,210
Country income level Upper middle
Annual per capita health expenditure (US$) 168
Total health expenditure as % of GDP 4

Private health expenditure as % of 24
total health expenditure

Life expectancy (years) 69

Source: World Bank, World Development Indicators

Strategic Program Goals
for Elimination

* Eighty percent of Thailand
will be malaria free by 2020

e To reduce malaria in the
population at-risk by 50%
between 2008 and 2012

e To reduce morbidity and
mortality rates by 50%
between 2008 and 2012
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Malaria Transmission Limits

Plasmodium falciparum

THAILAND

Plasmodium vivax

)*\ 1,000 Kilometres
A=Vl 3 1

}*\ 1,000 Kilometres
]

i n

[ ] water

D P falciparum free

|:| Unstable transmission (APl <0.1)
- Stable transmission (>0.1 API)

[ ] water

D P vivax free

|:| Unstable transmission (APl <0.1)
- Stable transmission (0.1 API)

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain

cities, islands and other administrative areas.

Reported Malaria Cases

80,000
70,000 I
60,000
50,000 I
40,000
30,000
20,000 I
10,000

Number of cases

1 1 1 1
0

2000 2001 2002 2003 2004

Source: WHO, World Malaria Report 2010

2005 2006 2007 2008 2009
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Occurrence of Malaria Vector Species

1. Dirus Complex 2. Minimus Complex

3. Maculatus Group 4. Sundaicus Complex

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.

0 0.5 1

[ ] water

THAILAND 51



Bionomics Vector Species Table

Species

Anopheles (Cellia) dirus species
complex

Anopheles (Cellia) minimus
species complex

Anopheles (Cellia) maculatus
Group

Anopheles (Cellia) sundaicus
species complex

Anopheles (Cellia) aconitus
Donitz, 1902

Anopheles (Anopheles) sinensis
species complex

Anopheles (Cellia) subpictus
species complex

Anopheles (Cellia) annularis

van der Wulp, 1884; Anopheles
(Anopheles) barbirostris species
complex; Anopheles (Cellia)
culicifacies species complex;
Anopheles (Cellia) leucosphyrus
and Anopheles (Celia) latens

Vector status across
species range

Includes highly
competent vector
species

Important malaria
vectors

Variable depend-
ing on species and
location

Variable depending
on location

Variable depend-
ing on location and
abundance

Secondary vector in
Thailand

Variable depend-
ing on species and
location

Primary
environment

Forested moun-
tains and foothills,
cultivated forests,
plantations and for-
est fringes

Forested hills,
agricultural fields
including traditional
rice agro-ecosys-
tems, 200-200m

Hilly and mountain-
ous areas, perma-
nent or semi-per-
manent clean water
bodies of sunlit
water

Open mangrove
and coastal shrimp
or fish ponds, inland
seawater canals

Coastal plain and
upland rice fields

Lowland freshwa-
ter habitats with
vegetation in open
areas

Coastal brackish
water, riverine pools
and rice fields

Present but non or minor vector in Thailand

Zoophilic/
anthropophilic

Anthropophilic

Both

Zoophilic/both

Anthropophilic/
both

Zoophilic

Zoophilic

Zoophilic

Endo/
exophagic

Both

Both

Both

Both

Both

Exophagic

Both

ATLAS OF MALARIA-ELIMINATING COUNTRIES

THAILAND

Endo/
exophilic

Exophilic

Both

Exophilic

Both

Exophilic/
both

Exophilic

Endophilic

Biting
time

Night

Dusk/
night

Dusk/
night

Night

Dusk/
night

Dusk/
night

Dusk/
night



VANUATU

Overview

Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 3,915 GNI per capita (US$) 2,760
(41% P vivax) Country income level Lower middle
Deaths from malaria 2 Annual per capita health expenditure (US$) 106
Population at risk (%) 79 Total health expenditure as % of GDP 4
(Total population: 239,651) Private health expenditure as % of 18
Annual parasite index 16 total health expenditure

(cases/1,000 total population/year)

Life expectancy (years) 71
Slide positivity rate (%) 16 P Y
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators
Human Population Density
Y Strategic Program Goals
for Elimination
s * Reduce the annual parasite
index between 2007 and 2016
% ‘ by 70%
, -
1 ‘ ¢ Reduce malaria-related

deaths between 2007 and
2016 to zero

2 e Eliminate malaria from Tafea
{‘ Province by 2012

0 250 500 Kilometres

@

Population per km? |:| Water

1,000,000

100,000

10,000

1,000

100

10

<1

VANUATU
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VANUATU

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax
‘b 'ﬁ
L = L =
. »

¢ 9

0 250 500 Kilometres 0 250 500 Kilometres
Y e
O

O

Water Water
P vivax free

Unstable transmission (APl <0.1)

P falciparum free

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

Low stable transmission (0.1> APl <1.0)

Stable transmission (>1.0 API)

| NN
| NN

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0
case per 1,000 population (API), and stable risk of >1.0 case per 1,000 population (API). Risk was defined using health management information
system data and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health
guidelines (ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases

20,000 1~
15,000 [~

10,000 [~

Number of cases

5,000 [~

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Farauti Complex

Jv

0 250

500 Kilometres
]

Probability of occurrence scale

0 0.5 1

[ T
[ ] water

Bionomics Vector Species Table

Species Vector status across
species range

Anopheles Variable depend-

(Cellia) farauti ing on species and

species complex location

VANUATU

Primary
environment

Coastal areas,
brackish or fresh
water, highland
river valleys, a great
variety of aquatic
habitats

Endo/
exophagic

Zoophilic/
anthropophilic

Anthropophilic/  Both
both

VANUATU

This map shows the predicted probability of occurrence of this vector species.

Endo/
exophilic

Exophilic/both

Biting time

Day/
dusk/
night
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VIETNAM

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 16,130 GNI per capita (US$) 1,100
(79% F. falciparum) Country income level Lower middle
Deaths from malaria 26

Annual per capita health expenditure (US$) 80

Population at risk (%) 70 Total health expenditure as % of GDP 7
(Total population: 88.4 million)

o Private health expenditure as % of 61
Annual parasite index . 0.2 total health expenditure
(cases/1,000 total population/year) ;
' o Life expectancy (years) 75
Slide positivity rate (%) 0.5
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goals
for Elimination

e Achieve a 50% reduction of
malaria incidence in target
districts between 2007 and
2012

® Reduce malaria morbidity
below 0.15 per 1,000
population by 2020

® Reduce malaria mortality
below 0.02 per 100,000
population by 2020

e National malaria elimination
by 2030

1,000 Kilometres

Population per km? |:| Water
1,000,000
100,000
10,000
1,000
100
10

<1
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VIETNAM

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax
L OuRa

500 ’ 1,000 Kilometres
]

Water
P falciparum free

Unstable transmission (APl <0.1)
Stable transmission (0.1 API)

P vivax free
Unstable transmission (APl <0.1)

Stable transmission (=0.1 API)

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain
cities, islands and other administrative areas.

Reported Malaria Cases

80,000
70,000 [
60,000 [
50,000 I~
40,000
30,000 I~
20,000
10,000

0 1 1 1 1 1 1 1 1 1 J

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Number of cases

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Minimus Complex 2. Dirus Complex

58

3. Maculatus Group 4. Sundaicus Complex

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.

0 0.5 1

[ ] water
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VIETNAM

Bionomics Vector Species Table

Species

Anopheles (Cellia) minimus
species complex

Anopheles (Cellia) dirus
species complex

Anopheles (Cellia) maculatus
Group

Anopheles (Cellia) sundaicus
species complex

Anopheles (Cellia) aconitus
Donitz, 1902

Anopheles (Anopheles) sinensis
species complex

Anopheles (Cellia) subpictus
species complex

Anopheles (Cellia) annularis
van der Wulp, 1884; Anopheles
(Anopheles) barbirostris species
complex; Anopheles (Cellia)
culicifacies species complex

Vector status across
species range

Important malaria
vectors

Includes highly
competent vector
species

Variable depend-
ing on species and
location

Variable depending
on location

Variable depend-
ing on location and
abundance

Variable depend-
ing on location and
abundance

Variable depend-
ing on species and
location

Primary
environment

Forested hills,
agricultural fields
including traditional
rice agro-ecosys-
tems, 200-900m

Forested moun-
tains and foothills,
cultivated forests,
plantations and for-
est fringes

Hilly and mountain-
ous areas, perma-
nent or semi-per-
manent clean water
bodies of sunlit
water

Open mangrove
and coastal shrimp
or fish ponds, inland
seawater canals

Coastal plain and
upland rice fields

Lowland freshwa-
ter habitats with
vegetation in open
areas

Coastal brackish
water, riverine pools
and rice fields

Present but non or minor vector in Vietnam

Zoophilic/
anthropophilic

Both

Anthropophilic

Zoophilic/both

Anthropophilic/
both

Zoophilic

Zoophilic

Zoophilic

Endo/
exophagic

Both

Both

Both

Both

Both

Exophagic

Both

VIETNAM

Endo/
exophilic

Both

Exophilic

Exophilic

Both

Exophilic/
both

Exophilic

Endophilic

Biting
time

Dusk/
night

Night

Dusk/
night

Night

Dusk/
night

Dusk/
night

Dusk/
night
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Latin America and Caribbean

Argentina | Belize | Costa Rica | Dominican Republic
El Salvador | Mexico | Nicaragua | Panama | Paraguay
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Malaria Transmission Limits for Plasmodium falciparum

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 popula-
tion (API) and stable risk of 20.1 case per 1,000 population (API). Risk was defined using health
management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG)
were used to identify zero risk in certain cities, islands and other administrative areas.

|:| Water
- P falciparum free
[] Unstable transmission (APl <0.1)

I Sstable transmission (0.1 API)
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Malaria Transmission Limits for Plasmodium vivax

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API)
and stable risk of 20.1 case per 1,000 population (API). Risk was defined using health manage-
ment information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used
to identify zero risk in certain cities, islands and other administrative areas.

MAPS OF REGIONAL TRANSMISSION LIMITS

|:| Water
- P. vivax free

[] Unstable transmission (APl <0.1)
I stable transmission (0.1 AP)
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Overview

Malaria at a Glance

Reported cases of malaria
(P vivax only)

Deaths from malaria

Population at risk (%)
(Total population: 40.7 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010
N/A: Data not available

154

0.003

N/A

Human Population Density

ARGENTINA

Health and Economic Indicators

GNI per capita (US$) 8,450
Country income level Upper middle
Annual per capita health expenditure (US$) 730
Total health expenditure as % of GDP 9

Private health expenditure as % of 34
total health expenditure

Life expectancy (years) 76

Source: World Bank, World Development Indicators
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ARGENTINA

Malaria Transmission Limits

Plasmodium vivax

Water

P, vivax free

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

| BN

2,000 Kilometres

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0 case per 1,000
population (API), and stable risk of 21.0 case per 1,000 population (API). Risk was defined using health management information system data
and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health guidelines
(ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species
1. Albitarsis Complex

ARGENTINA

2. Pseudopunctipennis Complex

2,000 Ki

Probability of occurrence scale

0 0.5 1

[ T
[ ] water

included in this map.

Anopheles marajoara is a member of the Albitarsis Complex, however it is not

These maps show the predicted probability of occurrence of each vector species.

Bionomics Vector Species Table

Species

Anopheles (Nyssorhyn-
chus) albitarsis species
complex

Anopheles (Anopheles)
pseudopunctipennis
species complex

Anopheles (Nyssorhyn-
chus) darlingi Root,
1926

ARGENTINA

Vector status across  Primary
species range environment

Variable depending  Sunlit lagoons,

on location lakes, rice fields and
brick pits

Malaria vector in Sun-exposed,

arange of loca- shallow streams or

tions including high  pools with abundant

altitudes filamentous algae

Present but non or minor vector in Argentina

Zoophilic/
anthropophilic

Both

Both

Endo/
exophagic

Both

Both

Endo/
exophilic

Exophilic/
both

Exophilic/
both

Biting time

Dusk/
night

Night
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Overview

Malaria at a Glance

Reported cases of malaria
(P vivax only)

Deaths from malaria

Population at risk (%)
(Total population: 344,700)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

Human Population Density

BELIZE

Health and Economic Indicators

256 GNI per capita (US$) 3,740
Country income level Lower middle

0 Annual per capita health expenditure (US$) 217
61 Total health expenditure as % of GDP 5
07 Private health expenditure as % of 27

total health expenditure

Life expectancy (years) 77

Source: World Bank, World Development Indicators
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BELIZE

BELIZE

Malaria Transmission Limits

Plasmodium vivax

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

NN

200 Kilometres

=

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000 popula-

tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and
other administrative areas.

Reported Malaria Cases

2,000
1,500

1,000

Number of cases

500

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species
1. Anopheles darlingi 2. Anopheles albimanus

200 Kilometres 200 Kilometres

200 Kilometres
4

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.

0 0.5 1

|:| Water
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BELIZE

Bionomics Vector Species Table

Species

Anopheles (Nyssorhynchus)
darlingi Root, 1926

Anopheles (Nyssorhynchus)
albimanus Wiedemann, 1820

Anopheles (Anopheles) pseudo-
punctipennis species complex

Vector status across
species range

Important vector
throughout its range

Variable depending
on location

Malaria vector in
arange of loca-
tions including high
altitudes

Primary
environment

Rural lowland forest

Sunlit ponds, river
margins, mangroves
and rice fields

Sun-exposed,
shallow streams or
pools with abundant
filamentous algae

Zoophilic/
anthropophilic

Anthropophilic

Both

Both

Endo/
exophagic

Both

Both

Both

BELIZE

Endo/
exophilic

Exophilic

Exophilic

Exophilic/
both

Biting
time

Dusk/
night/

dawn

Dusk/
night

Night
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COSTA RICA

Overview

Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 262 GNI per capita (US$) 6,580
(99% P vivax) Country income level Upper middle
Deaths from malaria 1 Annual per capita health expenditure (US$) 668
Population at risk (%) 36 Total health expenditure as % of GDP 10
(Total population: 4.6 million) : i

o Private health expenditure as % of 33
Annual parasite index 0.05 total health expenditure
(cases/1,000 total population/year) ;

Life expectancy (years) 79

Slide positivity rate (%) 54
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density
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COSTA RICA

Malaria Transmission Limits

Plasmodium vivax

Water

P, vivax free

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

| [N

0 100 200 Kilometres

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0 case per 1,000
population (API), and stable risk of 21.0 case per 1,000 population (API). Risk was defined using health management information system data
and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health guidelines
(ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases
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3,000 [
2,500 T
2,000 I
1,500
1,000
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Source: WHO, World Malaria Report 2010
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COSTA RICA

Occurrence of Malaria Vector Species

1. Anopheles albimanus 2. Pseudopuntipennis Complex

0 100 200 Kilometres. : 0 100 200 Kilometres
] ]

3. Anopheles aquasalis 4. Anopheles marajoara

0 100 200 Kiomeres : 0 100 200 Kilometres
1
Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1
|:| Water
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Bionomics Vector Species Table

Species

Anopheles (Nyssorhynchus)
albimanus Wiedemann, 1820

Anopheles (Anopheles) pseudo-
punctipennis species complex

Anopheles (Nyssorhynchus)
aquasalis Curry, 1932

Anopheles (Nyssorhynchus)
marajoara Galvdo & Damasceno,
1942

Anopheles (Nyssorhynchus)
albitarsis species complex

COSTARICA

Vector status across
species range

Variable depending
on location

Malaria vector in
arange of loca-
tions including high
altitudes

Variable depending
on location

Variable depend-
ing on location and
abundance

Present but non or minor vector in Costa Rica

Primary
environment

Sunlit ponds, river
margins, mangroves
and rice fields

Sun-exposed,
shallow streams or
pools with abundant
filamentous algae

Sunlit habitats with
emergent vegeta-
tion in coastal areas

Lowland, wetland,
secondary forest
and human inter-
vention areas

Zoophilic/
anthropophilic

Both

Both

Both

Both

Endo/
exophagic

Both

Both

Both

Both

COSTA RICA

Endo/
exophilic

Exophilic

Exophilic/
both

Exophilic

Exophilic

Biting
time

Dusk/

night

Night

Dusk/

night

Dusk/
night
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DOMINICAN REPUBLIC

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 1,643 GNI per capita (US$) 4,860

(P falciparum only) Country income level Upper middle

Deaths from malaria 14 Annual per capita health expenditure (US$) 271
Population at risk (%) 79 Total health expenditure as % of GDP 6
(Total population: 10.2 million) . .

Private health expenditure as % of 59

Annual parasite index 0.1 total health expenditure

(cases/1,000 total population/year) ;
Life expectancy (years) 73
Slide positivity rate (%) 0.4

Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators
N/A: Data not available

Human Population Density

Strategic Program Goals
for Elimination

® Reduce malaria morbidity
and mortality rates in the 14
highly-endemic municipalities
by 2012

¢ Reach a zero malaria mortality
rate by 2012

e To eliminate malaria from the
island of Hispaniola by 2020
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DOMINICAN REPUBLIC

Malaria Transmission Limits

Plasmodium falciparum

Water
P. falciparum free
Unstable transmission (APl <0.1)

Stable transmission (>0.1 API)

NN

0 100 200 Kilometres
L — |

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), and stable risk of 0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010

DOMINICAN REPUBLIC
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DOMINICAN REPUBLIC

Occurrence of Malaria Vector Species

1. Anopheles albimanus

IS |

0 100 200 Kilometres
]

Probability of occurrence scale This map shows the predicted probability of occurrence of this vector species.

0 0.5 1

[ T
[ ] water

Bionomics Vector Species Table

Species Vector status across  Primary Zoophilic/ Endo/ Endo/ Biting time
species range environment anthropophilic  exophagic exophilic

Anopheles (Nysso- Variable depending  Sunlit ponds, river Both Both Exophilic Dusk/night

rhynchus) albimanus ~ on location margins, mangroves

Wiedemann, 1820 and rice fields

Anopheles (Nysso- Present but non or minor vector in Dominican Republic

rhynchus) aquasalis

Curry, 1932
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Overview

Malaria at a Glance

Reported cases of malaria
(95% P, vivax)

Deaths from malaria

Population at risk (%)
(Total population: 6.2 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

EL SALVADOR

Health and Economic Indicators

20 GNI per capita (US$) 3,360
Country income level Lower middle
0 Annual per capita health expenditure (US$) 229
83 Total health expenditure as % of GDP 6
Private health expenditure as % of 40

0.003

total health expenditure

Life expectancy (years) 71
0.02 P Y

Source: World Bank, World Development Indicators

Human Population Density

0

50 100

Population per km? |:| Water

1,000,000
100,000
10,000
1,000

100

10

<1

150 Kilometres
[ —EEaaaaaaaaa—— |

EL SALVADOR

79



EL SALVADOR

Malaria Transmission Limits

Plasmodium vivax

Water

P, vivax free

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

| [N

0 50 100 150 Kilometres
. —EEEEEaaaaa— |

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0 case per 1,000
population (API), and stable risk of 21.0 case per 1,000 population (API). Risk was defined using health management information system data
and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health guidelines
(ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases
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Number of cases

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles albimanus 2. Pseudopunctipennis Complex

0 50 100 150 Kilometres 0 50 100 150 Kilometres

3. Anopheles darlingi

0 50 100 150 Kilometres
Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1
|:| Water
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Bionomics Vector Species Table

Species

Anopheles (Nyssorhynchus)
albimanus Wiedemann, 1820

Anopheles (Anopheles) pseudo-
punctipennis species complex

Anopheles (Nyssorhynchus)
darlingi Root, 1926

Vector status across
species range

Variable depending
on location

Malaria vector in
arange of loca-
tions including high
altitudes

Important vector
throughout its range

Primary
environment

Sunlit ponds, river
margins, mangroves
and rice fields

Sun-exposed,
shallow streams or
pools with abundant
filamentous algae

Rural lowland forest

Zoophilic/
anthropophilic

Both

Both

Anthropophilic

EL SALVADOR

Endo/
exophagic

Both

Both

Both

ATLAS OF MALARIA-ELIMINATING COUNTRIES

Endo/
exophilic

Exophilic

Exophilic/
both

Exophilic

Biting
time

Dusk/
night

Night

Dusk/

night/
dawn



MEXICO

Overview

Malaria at a Glance

Reported cases of malaria
(99% P. vivax)

Deaths from malaria

Population at risk (%)
(Total population: 108.5 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

Human Population Density

2,703

0.04

0.2

0 1,000 2,000 Kilometres
]
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100,000
10,000
1,000
100
10

<1

MEXICO

Health and Economic Indicators

GNI per capita (US$) 9,330
Country income level Upper middle
Annual per capita health expenditure (US$) 515
Total health expenditure as % of GDP 6
Private health expenditure as % of 52
total health expenditure

Life expectancy (years) 75

Source: World Bank, World Development Indicators

Strategic Program Goals
for Elimination

® Reduce malaria morbidity by
15% per year from 2006 to
2012, or a 55% total reduction
over the same period

e Control imported cases of
P. falciparum to 22 or less per
year

¢ Reduce and limit the transmis-
sion of indigenous cases of
P vivax to fewer than 500
towns by 2012

e Maintain an annual case
detection coverage rate
of 90% of all cases in the
population at risk
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MEXICO

Malaria Transmission Limits

Plasmodium vivax

Water

P, vivax free

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

| [N

0 1,000 2,000 Kilometres

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0 case per 1,000
population (API), and stable risk of 21.0 case per 1,000 population (API). Risk was defined using health management information system data
and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health guidelines
(ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010
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MEXICO

Occurrence of Malaria Vector Species

1. Anopheles albimanus

2. Pseudopunctipennis Complex

MEXICO

0 1,000
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]

1,000

2,000 Kilometres
]

Probability of occurrence scale

0 0.5 1

[ T
[ ] water

Bionomics Vector Species Table

Species

Anopheles (Nyssorhyn-

chus) albimanus
Wiedemann, 1820

Anopheles (Anopheles)

pseudopunctipennis
species complex

Anopheles (Nyssorhyn-
chus) darlingi Root, 1926

Vector status across
species range

Variable depending
on location

Malaria vector in
arange of loca-
tions including high
altitudes

Primary
environment

Sunlit ponds, river
margins, mangroves
and rice fields

Sun-exposed,
shallow streams or
pools with abundant
filamentous algae

Present but non or minor vector in Mexico

anthropophilic

Endo/
exophilic

Exophilic

Exophilic/
both

These maps show the predicted probability of occurrence of each vector species.

Biting
time

Dusk/
night

Night
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Overview

Malaria at a Glance

Reported cases of malaria
(85% P, vivax)

Deaths from malaria

Population at risk (%)
(Total population: 5.8 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

Human Population Density

NICARAGUA

Health and Economic Indicators

610 GNI per capita (US$) 1,080
Country income level Lower middle

0 Annual per capita health expenditure (US$) 105
83 Total health expenditure as % of GDP 9
., Private health expenditure as % of 43

total health expenditure

o, Life expectancy (years) 73

Source: World Bank, World Development Indicators

0 100 300 400 Kilometres

Strategic Program Goal
for Elimination

' By 2014, strengthen current

R efforts to eliminate malaria in
four municipalities, move to the
pre-elimination phase in seven
municipalities, and continue
controlling malaria in 26
municipalities
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NICARAGUA

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

400 Kilometres
]

Water Water

P falciparum free P vivax free
Unstable transmission (APl <0.1)

Stable transmission (=0.1 API)

Unstable transmission (APl <0.1)
Stable transmission (0.1 API)

BOLIC
BOLIC

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain
cities, islands and other administrative areas.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles albimanus 2. Pseudopunctipennis Complex

3. Anopheles aquasalis

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
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Bionomics Vector Species Table

Species

Anopheles (Nyssorhynchus)
albimanus Wiedemann, 1820

Anopheles (Anopheles) pseudo-
punctipennis species complex

Anopheles (Nyssorhynchus)
aquasalis Curry, 1932

NICARAGUA

Vector status across
species range

Variable depending
on location

Malaria vector in
arange of loca-
tions including high
altitudes

Variable depending
on location

Primary
environment

Sunlit ponds, river
margins, mangroves
and rice fields

Sun-exposed,
shallow streams or
pools with abundant
filamentous algae

Sunlit habitats with
emergent vegeta-
tion in coastal areas

Zoophilic/
anthropophilic

Both

Both

Both

Endo/
exophagic

Both

Both

Both

NICARAGUA

Endo/
exophilic

Exophilic

Exophilic/
both

Exophilic

Biting
time

Dusk/

night

Night

Dusk/
night
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Overview

Malaria at a Glance

Reported cases of malaria
(99% P. vivax)

Deaths from malaria

Population at risk (%)
(Total population: 3.5 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010
N/A: Data not available

Human Population Density

PANAMA

Health and Economic Indicators

770 GNI per capita (US$) 6,980
Country income level Upper middle

N/A Annual per capita health expenditure (US$) 591
76 Total health expenditure as % of GDP 8
. Private health expenditure as % of 28

total health expenditure

0 Life expectancy (years) 76

Source: World Bank, World Development Indicators
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PANAMA

PANAMA

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

0 100 200 300 400 Kilometres 0 100 200 300 400 Kilometres
] ]

Water Water

P falciparum free P vivax free
Unstable transmission (APl <0.1)
Low stable transmission (0.1> APl <1.0)

Stable transmission (>1.0 API)

Unstable transmission (APl <0.1)
Low stable transmission (0.1> APl <1.0)
Stable transmission (1.0 API)

| NN
| NN

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0
case per 1,000 population (API), and stable risk of >1.0 case per 1,000 population (API). Risk was defined using health management information
system data and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health
guidelines (ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles albimanus 2. Pseudopunctipennis Complex

3. Anopheles aquasalis

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
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PANAMA

Bionomics Vector Species Table

Species

Anopheles (Nyssorhynchus)
albimanus Wiedemann, 1820

Anopheles (Anopheles) pseudo-
punctipennis species complex

Anopheles (Nyssorhynchus)
aquasalis Curry, 1932

Anopheles (Nyssorhynchus) albi-
tarsis species complex; Anoph-
eles (Nyssorhynchus) marajoara
Galvao & Damasceno, 1942

Vector status across
species range

Variable depending
on location

Malaria vector in
arange of loca-
tions including high
altitudes

Variable depending
on location

Primary
environment

Sunlit ponds, river
margins, mangroves
and rice fields

Sun-exposed,
shallow streams or
pools with abundant
filamentous algae

Sunlit habitats with
emergent vegeta-
tion in coastal areas

Present but non or minor vector in Panama

Zoophilic/
anthropophilic

Both

Both

Both

Endo/
exophagic

Both

Both

Both

PANAMA

Endo/
exophilic

Exophilic

Exophilic/
both

Exophilic

Biting
time

Dusk/

night

Night

Dusk/
night
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PARAGUAY

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 91 GNI per capita (US$) 2,940
(89% P vivax) Country income level Lower middle
Deaths from malaria 0

Annual per capita health expenditure (US$) 159

Population at risk (%) 68 Total health expenditure as % of GDP 7
(Total population: 6.5 million)

o Private health expenditure as % of 57
Annual parasite index . 0.01 total health expenditure
(cases/1,000 total population/year) ;
, o Life expectancy (years) 72
Slide positivity rate (%) 0.1
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goal
for Elimination
Achieve an 80% reduction in the

incidence of malaria between
2008 to 2013
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Malaria Transmission Limits

Plasmodium vivax

|:| Water
|:| P, vivax free

- Unstable transmission (APl <0.1)
B stable transmission (0.1 API)

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000 popula-
tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and
other administrative areas.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010

PARAGUAY
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Occurrence of Malaria Vector Species
1. Anopheles darlingi 2. Albitarsis Complex

Probability of occurrence scale Anopheles marajoara is a member of the Albitarsis Complex, however it is not
included in this map.

0.5 1

0

These maps show the predicted probability of occurrence of each vector species.

- Water

Bionomics Vector Species Table

Important vector Rural lowland forest ~ Anthropophilic  Both Exophilic Dusk/

throughout its range night/

dawn

Variable depending  Sunlit lagoons, Both Both Exophilic Dusk/

on location lakes, rice fields and night
brick pits
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North Africa, Europe,
Middle East, Central Asia

Algeria | Azerbaijan | Georgia | Iran | Irag | Kyrgyzstan
Saudi Arabia | Tajikistan | Turkey | Uzbekistan
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Malaria Transmission Limits for Plasmodium falciparum

Ak __ W

P. falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 popula-
tion (API) and stable risk of >0.1 case per 1,000 population (API). Risk was defined using health
management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG)
were used to identify zero risk in certain cities, islands and other administrative areas.

Water
P. falciparum free
Unstable transmission (APl <0.1)

Stable transmission (>0.1 API)

BELL
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Malaria Transmission Limits for Plasmodium vivax

Y |

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API)
and stable risk of >0.1 case per 1,000 population (API). Risk was defined using health manage-
ment information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used
to identify zero risk in certain cities, islands and other administrative areas. Areas where Duffy
negative prevalence was estimated as 290% are hatched, indicating where the populations at
risk are modulated most significantly by the presence of this genetic trait.

N | [

MAPS OF REGIONAL TRANSMISSION LIMITS

Water

P, vivax free

Unstable transmission (APl <0.1)
Stable transmission (0.1 API)
Duffy negativity >90%
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ALGERIA

Overview

Malaria at a Glance
Reported cases of malaria 3

Deaths from malaria

Population at risk (%)
(Total population: 35.4 million)

Annual parasite index 0.005
(cases/1,000 total population/year)

Slide positivity rate (%) 1.6

Source: WHO, World Malaria Report 2010, 2009

Human Population Density
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ALGERIA

Health and Economic Indicators

GNI per capita (US$) 4,460
Country income level Upper middle
Annual per capita health expenditure (US$) 268
Total health expenditure as % of GDP 6

Private health expenditure as % of 14
total health expenditure

Life expectancy (years) 73

Source: World Bank, World Development Indicators

Strategic Program Goal
for Elimination

National malaria elimination
by 2015
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ALGERIA

Malaria Transmission Limits

Malaria transmission risk is too low to generate maps. The World Health Organization classifies Algeria in
the elimination phase.

Source: Roll Back Malaria. (2008). Global Malaria Action Plan

Reported Malaria Cases
351
30
25T
20
15T

Number of cases

10

5

0 1 1 1 1 1 1 1 1 J

2000 2001 2002 2003 2004 2005 2006 2007 2008

Source: WHO, World Malaria Report 2010

102 ATLAS OF MALARIA-ELIMINATING COUNTRIES



Occurrence of Malaria Vector Species

2. Anopheles sergentii

1. Anopheles labranchiae

ALGERIA

Probability of occurrence scale

0 0.5 1

[ T
[ ] water

These maps show the predicted probability of occurrence of each vector species.

Bionomics Vector Species Table

Species

Anopheles (Anopheles)
labranchiae Falleroni, 1926

Anopheles (Cellia) sergentii
species complex

ALGERIA

Vector status across
species range

Dominant vector
species

Variable depending
on location

Primary
environment

Brackish warmer
water and freshwa-
ter, marshes and
lagoons, rice fields

Desert oases, irriga-
tion channels with
vegetation or algae
and rice fields

Zoophilic/
anthropophilic

Both

Both

Endo/
exophagic

Both

Data not
available

Endo/
exophilic

Both

Both

Biting
time

Dusk/
night

Data not
available
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Overview

Malaria at a Glance

Reported cases of malaria
(P vivax only)

Deaths from malaria

Population at risk (%)
(Total population: 9 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

Human Population Density

AZERBAIJAN

Health and Economic Indicators

78 GNI per capita (US$) 5,080
Country income level Upper middle
Annual per capita health expenditure (US$) 285
2 Total health expenditure as % of GDP 6
Private health expenditure as % of 76

0.009

total health expenditure

Life expectancy (years) 70
0.01 P Y

Source: World Bank, World Development Indicators

Strategic Program Goals
for Elimination

e To eliminate local transmission
of P, vivax malaria by 2013

* To prevent reoccurrence of
malaria in areas where trans-
mission has been interrupted

e To strengthen surveillance to
detect imported malaria
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AZERBAIJAN

Malaria Transmission Limits

Plasmodium vivax

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

NN

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000 popula-
tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and
other administrative areas.
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Occurrence of Malaria Vector Species
2. Anopheles superpictus

1. Anopheles sacharovi

AZERBAIJAN

Probability of occurrence scale

0 0.5 1
[ ] water

These maps show the predicted probability of occurrence of each vector species.

Bionomics Vector Species Table

Species

Anopheles (Anopheles)
sacharovi Favre, 1903

Anopheles (Cellia) superpictus
Grassi, 1899

106

Vector status across
species range

Variable depending
on location

Variable depending
on location

Primary
environment

Small collections
of sunlit fresh and
brackish water with
vegetation and rice

fields

Gravel stream beds,
irrigation channels
and rice fields,
including high
altitudes

Zoophilic/
anthropophilic

Both

Both

Endo/ Endo/
exophagic  exophilic

Both Endophilic

Exophagic/  Both
both

Biting
time

Dusk/
night

Data not
available
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Overview

Malaria at a Glance

Reported cases of malaria 1
(P vivax only)

Deaths from malaria 0

Population at risk (%)
(Total population: 4.4 million)

Annual parasite index 0.0002
(cases/1,000 total population/year)
Slide positivity rate (%) 0.2

Source: WHO, World Malaria Report 2010

Human Population Density

GEORGIA

Population per km
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GEORGIA

Health and Economic Indicators

GNI per capita (US$) 2,690
Country income level Lower middle
Annual per capita health expenditure (US$) 256
Total health expenditure as % of GDP 10

Private health expenditure as % of 71
total health expenditure

Life expectancy (years) 73

Source: World Bank, World Development Indicators

Strategic Program Goal
for Elimination

To eliminate P vivax malaria
by 2013
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GEORGIA

Malaria Transmission Limits

Plasmodium vivax

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

NN

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1case per 1,000 popula-
tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and
other administrative areas.
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Occurrence of Malaria Vector Species
2. Anopheles superpictus

1. Anopheles sacharovi

GEORGIA

Probability of occurrence scale

0 0.5 1

[ T
[ ] water

Bionomics Vector Species Table

Species Vector status across

species range

Anopheles (Anopheles)  Variable depending
sacharovi Favre, 1903 on location

Anopheles (Cellia) su- Variable depending
perpictus Grassi, 1899 on location

GEORGIA

Primary
environment

Small collections
of sunlit fresh and
brackish water with
vegetation and rice

fields

Gravel stream beds,
irrigation channels
and rice fields,
including high
altitudes

Zoophilic/
anthropophilic

Both

Both

Endo/
exophagic

Both

Exophagic/
both

Endo/
exophilic

Endophilic

Both

These maps show the predicted probability of occurrence of each vector species.

Biting time

Dusk/
night

Data not
available
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IRAN

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 4,477 GNI per capita (US$) 4,520
(90% P vivax) Country income level Upper middle
Deaths from malaria N/A

Annual per capita health expenditure (US$) 269

Population at risk (%) 16 Total health expenditure as % of GDP 5
(Total population: 74 million)

o Private health expenditure as % of 61
Annual parasite index . 0.06 total health expenditure
(cases/1,000 total population/year) ;
. o Life expectancy (years) 72
Slide positivity rate (%) 0.6
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

N/A: Data not available

Human Population Density

Strategic Program Goals
for Elimination

e Reduce local malaria transmis-
sion by 80% between 2006
and 2012

® Prevent malaria deaths in 20
high-risk target districts

e To eliminate local P. falciparum
malaria in the remaining 11
malaria-affected provinces
by 2016

e To reduce local P vivax trans-
mission to less than 895 cases
annually by 2016
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IRAN

IRAN

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

Water Water

P falciparum free P vivax free
Unstable transmission (APl <0.1)

Stable transmission (0.1 API)

Unstable transmission (APl <0.1)
Stable transmission (0.1 API)

[N
[N

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of 0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain
cities, islands and other administrative areas.
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IRAN

Occurrence of Malaria Vector Species

1. Anopheles stephensi 2. Anopheles superpictus

3. Fluviatilis Complex 4. Anopheles sacharovi

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1

[ ] water
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IRAN

Bionomics Vector Species Table

Species

Anopheles (Cellia)
stephensi Liston, 1901

Anopheles (Cellia)
superpictus Grassi, 1899

Anopheles (Cellia) fluviatilis
species complex

Anopheles (Anopheles)
sacharovi Favre, 1903

Anopheles (Cellia)
culicifacies species
complex

Vector status across  Primary Zoophilic/
species range environment anthropophilic
Variable depending  Urban and peri- Zoophilic/both
on location urban areas, rural

villages

Variable depending  Gravel stream beds,  Both

on location irrigation channels
and rice fields,
including high
altitudes
Important vector Forested areas, Both
depending on spe-  slow-flowing
cies and location streams or irrigation
channels
Variable depending  Small collections Both
on location of sunlit fresh and

brackish water with
vegetation and rice
fields

Present but non or minor vector in Iran

Endo/
exophagic

Endophagic/
both

Exophagic/
both

Both

Both

Endo/
exophilic

Endophilic

Both

Data not
available

Endophilic

IRAN

Biting time

Dusk/
night

Data not
available

Dusk/
night

Dusk/
night
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IRAQ

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 0 GNI per capita (US$) 2,340
Deaths from malaria 0 Country income level Lower middle
Population at risk (%) 12 Annual per capita health expenditure (US$) 98
(Total population: 32.3 million) Total health expenditure as % of GDP 4
Annual parasite index 0 Private health expenditure as % of 28
(cases/1,000 total population/year) total health expenditure
Slide positivity rate (%) 0 Life expectancy (years) 68
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density
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IRAQ

IRAQ

Malaria Transmission Limits

Plasmodium vivax

Water

P, vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

[N

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000 popula-

tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and
other administrative areas.
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IRAQ

Occurrence of Malaria Vector Species

1. Anopheles stephensi 2. Anopheles superpictus

3. Anopheles sergentii 4. Anopheles sacharovi

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1

[ ] water
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IRAQ

Species

Anopheles (Cellia)
stephensi Liston, 1901

Anopheles (Cellia)

superpictus Grassi, 1899

Anopheles (Cellia) sergentii

species complex

Anopheles (Anopheles)

sacharovi Favre, 1903

Vector status across
species range

Important vector in
urban areas around
the Persian Gulf

Variable depending
on location

Variable depending
on location

Variable depending
on location

Bionomics Vector Species Table

Primary
environment

Urban and peri-
urban areas, rural
villages

Gravel stream beds,
irrigation channels
and rice fields,
including high
altitudes

Desert oases, irriga-
tion channels with
vegetation or algae
and rice fields

Small collections
of sunlit fresh and
brackish water with
vegetation and rice
fields

Zoophilic/
anthropophilic

Zoophilic/both

Both

Both

Both

Endo/
exophagic

Endophagic/
both

Exophagic/
both

Data not
available

Both

Endo/
exophilic

Endophilic

Both

Both

Endophilic

IRAQ

Biting time

Dusk/
night

Data not
available

Data not
available

Dusk/
night
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KYRGYZSTAN

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 4 GNI per capita (US$) 880

(P vivax only) Country income level Low

Deaths from malaria 0 Annual per capita health expenditure (US$) 57

Population at risk (%) 0.1 Total health expenditure as % of GDP 7
(Total population: 5.3 million)

o Private health expenditure as % of 49
Annual parasite index . 0.0007 total health expenditure
(cases/1,000 total population/year) ;
' o Life expectancy (years) 69
Slide positivity rate (%) 0.01
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goal
for Elimination

National malaria elimination
by 2015
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KYRGYZSTAN

Malaria Transmission Limits

Plasmodium vivax

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

NN

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000 popula-

tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and
other administrative areas.
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KYRGYZSTAN

Occurrence of Malaria Vector Species

1. Anopheles superpictus 2. Anopheles messeae

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1

[ ] water

Bionomics Vector Species Table

Species Vector status across  Primary Zoophilic/ Endo/ Endo/ Biting time
species range environment anthropophilic  exophagic  exophilic
Anopheles (Cellia) superpictus ~ Variable depending  Gravel stream beds,  Both Exophagic/  Both Data not
Grassi, 1899 on location irrigation channels both available
and rice fields,
including high
altitudes
Anopheles (Anopheles) Variable depending  Shaded, clear, slow-  Both Exophagic  Both Data not
messeae Falleroni, 1926 on location flowing or still water available
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Overview

Malaria at a Glance

Reported cases of malaria
(70% P. falciparum)

Deaths from malaria

Population at risk (%)
(Total population: 27.4 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

Human Population Density

SAUDI ARABIA

Health and Economic Indicators

58 GNI per capita (US$) 16,190
Country income level High
0 Annual per capita health expenditure (US$) 714
50 Total health expenditure as % of GDP 5
Private health expenditure as % of 33

0.002

total health expenditure

Life expectancy (years 74
0,005 P y (years)

Source: World Bank, World Development Indicators

Strategic Program Goal
for Elimination

National malaria elimination
by 2015
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SAUDI ARABIA
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SAUDI ARABIA

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

Data source years: 2005-06 Data source years: 2005-06

Water Water

P falciparum free P vivax free
Unstable transmission (APl <0.1) Unstable transmission (APl <0.1)
Low stable transmission (0.1> APl <1.0)

Stable transmission (>1.0 API)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

| [NEN
| [NEN

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0
case per 1,000 population (API), and stable risk of >1.0 case per 1,000 population (API). Risk was defined using health management information
system data and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health
guidelines (ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.
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SAUDI ARABIA

Occurrence of Malaria Vector Species
1. Anopheles sergentii 2. Anopheles stephensi

3. Anopheles arabiensis

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
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Bionomics Vector Species Table

Species

Anopheles (Cellia) sergentii
species complex

Anopheles (Cellia)
stephensi Liston, 1901

Anopheles (Cellia)
arabiensis Patton, 1905

Vector status across
species range

Variable depending
on location

Important vector in
urban areas around
the Persian Gulf

Variable depending
on location

Primary
environment

Desert oases, irriga-
tion channels with
vegetation or algae

and rice fields

Urban and peri-

urban areas, rural

villages

Dry savannah,

sparse woodland

and rice fields

Zoophilic/
anthropophilic

Both

Zoophilic/both

Both

SAUDI ARABIA

Endo/
exophagic

Data not
available

Endophagic/
both

Exophagic/
both

ATLAS OF MALARIA-ELIMINATING COUNTRIES

Endo/
exophilic

Both

Endophilic

Both

Biting time

Data not
available

Dusk/
night

Dusk/
night/
dawn



TAJIKISTAN

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 164 GNI per capita (US$) 800

(P vivax only) Country income level Low

Deaths from malaria 0 Annual per capita health expenditure (US$) 38

Population at risk (%) 33 Total health expenditure as % of GDP 5

Total lation: 6.8 milli
(Totalpopulation milion) Private health expenditure as % of 67

Annual parasite index 0.02 total health expenditure

(cases/1,000 total population/year) ;
Life expectancy (years) 67
Slide positivity rate (%) 0.1

Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goal
for Elimination

National malaria elimination
by 2015
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TAJIKISTAN

Malaria Transmission Limits

Plasmodium falciparum Plasmodium vivax

No P falciparum cases are reported, although P. falciparum transmis-
sion is possible.

I:l Water

[ ] P falciparum free

|:| Unstable transmission (APl <0.1)
- Stable transmission (0.1 API)

Water
P vivax free
Unstable transmission (APl <0.1)

Stable transmission (0.1 API)

[N

P. falciparum/P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per
1,000 population (API). Risk was defined using health management information system data and the transmission limits were further refined
using temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain
cities, islands and other administrative areas.
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TAJIKISTAN

Occurrence of Malaria Vector Species

1. Anopheles superpictus

Probability of occurrence scale

0 0.5 1
[ ] water

This map shows the predicted probability of occurrence of this
vector species.

Bionomics Vector Species Table

Species Vector status across  Primary Zoophilic/ Endo/ Endo/ Biting time
species range environment anthropophilic  exophagic  exophilic
Anopheles (Cellia) superpictus  Variable depending  Gravel stream beds,  Both Exophagic/  Both Data not
Grassi, 1899 on location irrigation channels both available
and rice fields,
including high
altitudes
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Overview

Malaria at a Glance

Reported cases of malaria 38
(P vivax only)

Deaths from malaria 1
Population at risk (%) 0.02
(Total population: 72.7 million)

Annual parasite index 0.0005
(cases/1,000 total population/year)

Slide positivity rate (%) 0.006

Source: WHO, World Malaria Report 2010

Human Population Density
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TURKEY

Health and Economic Indicators

GNI per capita (US$) 9,890
Country income level Upper middle
Annual per capita health expenditure (US$) 571
Total health expenditure as % of GDP 7

Private health expenditure as % of 25
total health expenditure

Life expectancy (years) 73

Source: World Bank, World Development Indicators

Strategic Program Goal
for Elimination

To interrupt malaria transmis-
sion by 2012 and eliminate the
disease by 2015
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TURKEY

Malaria Transmission Limits

Plasmodium vivax

| BN

Water

P, vivax free

TURKEY

Unstable transmission (APl <0.1)

Low stable transmission (0.1> APl <1.0)
Stable transmission (>1.0 API)

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), low stable risk of >0.1 to <1.0 case per 1,000
population (API), and stable risk of 21.0 case per 1,000 population (API). Risk was defined using health management information system data
and the transmission limits were further refined using temperature and aridity data. Data from the international travel and health guidelines

(ITHG) were used to identify zero risk in certain cities, islands and other administrative areas.
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Occurrence of Malaria Vector Species

1. Anopheles sacharovi 2. Anopheles superpictus

3. Anopheles messeae

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1
|:| Water
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TURKEY

Bionomics Vector Species Table

Species

Anopheles (Anopheles)
sacharovi Favre, 1903

Anopheles (Cellia)
superpictus Grassi, 1899

Anopheles (Anopheles)
messeae Falleroni, 1926

Vector status across  Primary Zoophilic/
species range environment anthropophilic
Variable depending  Small collections Both

on location of sunlit fresh and

brackish water with
vegetation and rice
fields

Variable depending  Gravel stream beds,  Both
on location irrigation channels

and rice fields,

including high

altitudes

Present but non or minor vector in Turkey

Endo/
exophagic

Both

Exophagic/
both

TURKEY

Endo/
exophilic

Endophilic

Both

Biting time
Dusk/

night

Data not
available
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UZBEKISTAN

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 0 GNI per capita (US$) 1,280
Deaths from malaria 0 Country income level Lower middle
Population at risk (%) 0 Annual per capita health expenditure (US$) 62
(Total population: 28.2 million) Total health expenditure as % of GDP 5
Annual parasite index 0 Private health expenditure as % of 53
(cases/1,000 total population/year) total health expenditure
Slide positivity rate (%) 0 Life expectancy (years) 68
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

Human Population Density

Strategic Program Goal
for Elimination

National malaria elimination
by 2015
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UZBEKISTAN

Malaria Transmission Limits

Plasmodium vivax

Water

P vivax free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

NN

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000 popula-
tion (API). Risk was defined using health management information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities, islands and
other administrative areas.
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UZBEKISTAN

Occurrence of Malaria Vector Species

1. Anopheles superpictus 2. Anopheles messeae

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
0 0.5 1

[ ] water

Bionomics Vector Species Table

Species Vector status across  Primary Zoophilic/ Endo/ Endo/ Biting time
species range environment anthropophilic  exophagic  exophilic
Anopheles (Cellia) superpictus ~ Variable depending  Gravel stream beds,  Both Exophagic/  Both Data not
Grassi, 1899 on location irrigation channels both available
and rice fields,
including high
altitudes
Anopheles (Anopheles) Variable depending  Shaded, clear, slow-  Both Exophagic  Both Data not
messeae Falleroni, 1926 on location flowing or still water available
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Sub-Saharan Africa

Botswana | Cape Verde | Namibia | S3o Tomé and Principe
South Africa | Swaziland
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Malaria Transmission Limits for Plasmodium falciparum

o

F

P. falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 popula-
tion (API) and stable risk of >0.1 case per 1,000 population (API). Risk was defined using health

management information system data and the transmission limits were further refined using

temperature and aridity data. Data from the international travel and health guidelines (ITHG)

were used to identify zero risk in certain cities, islands and other administrative areas.

Water
P. falciparum free
Unstable transmission (APl <0.1)

Stable transmission (>0.1 API)

BELL
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Malaria Transmission Limits for Plasmodium vivax

P. vivax malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API)
and stable risk of >0.1 case per 1,000 population (API). Risk was defined using health manage-
ment information system data and the transmission limits were further refined using tempera-
ture and aridity data. Data from the international travel and health guidelines (ITHG) were used
to identify zero risk in certain cities, islands and other administrative areas. Areas where Duffy
negative prevalence was estimated as 290% are hatched, indicating where the populations at
risk are modulated most significantly by the presence of this genetic trait.

N | [

MAPS OF REGIONAL TRANSMISSION LIMITS

Water

P, vivax free

Unstable transmission (APl <0.1)
Stable transmission (0.1 API)
Duffy negativity >90%
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Overview

Malaria at a Glance

Reported cases of malaria
(P. falciparum only)

Deaths from malaria

Population at risk (%)
(Total population: 2 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010
N/A: Data not available

Human Population Density

14,878

63

N/A

500 Kilometres
]

I
Population per km? I:l Water
1,000,000
100,000
10,000
1,000
100
10

<1

BOTSWANA

BOTSWANA

Health and Economic Indicators

GNI per capita (US$) 6,890
Country income level Upper middle
Annual per capita health expenditure (US$) 612
Total health expenditure as % of GDP 10

Private health expenditure as % of 20
total health expenditure

Life expectancy (years) 55

Source: World Bank, World Development Indicators

Strategic Program Goal
for Elimination

To achieve zero local malaria
transmission by 2015
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BOTSWANA

Malaria Transmission Limits

Plasmodium falciparum

Water

P. falciparum free

Unstable transmission (APl <0.1)
Stable transmission (>0.1 API)

NN

0 .~ 250 500 Kilometres

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

No P, vivax cases are reported, although P, vivax transmission is possible.

Reported Malaria Cases

80,000
70,000 I
60,000
50,000
40,000
30,000 I
20,000 I
10,000

O 1 1 1 1 1 1 1 1 1 J

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Number of cases

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles funestus 2. Anopheles arabiensis
3. Anopheles gambiae 4. Nili Complex
Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.

0 0.5 1

- Water
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Bionomics Vector Species Table

Species

Anopheles (Cellia)
funestus Giles, 1900

Anopheles (Cellia)
arabiensis Patton, 1905

Anopheles (Cellia)
gambiae Giles, 1902

Anopheles (Cellia) nili
species complex

Vector status across
species range

Important vector
wherever found

Variable depending
on location

Highly competent
vector

Malaria vector
throughout range

Primary
environment

Swamps, lakes
edges with emer-
gent vegetation and
rice fields

Dry savannah,
sparse woodland
and rice fields

Sunlit shallow tem-
porary pools and
rice fields

Edges of fast-
flowing streams and
rivers, in degraded
forest and savannah

Zoophilic/
anthropophilic

Anthropophilic/
both

Both

Anthropophilic/

both

Both

BOTSWANA

Endo/ Endo/
exophagic exophilic
Endophagic/ Both
both

Exophagic/ Both
both

Endophagic/ Both
both

Both Both
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Biting time

Dusk/
night/

dawn

Dusk/
night/
dawn

Dusk/
night/
dawn

Dusk/
night



Overview

Malaria at a Glance

Reported cases of malaria
(P. falciparum only)

Deaths from malaria

Population at risk (%)
(Total population: 512,582)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

Human Population Density

65

25

0.1

0.3

Population per km? |:| Water
1,000,000
100,000
10,000
1,000
100
10

<1

CAPE VERDE

CAPE VERDE

Health and Economic Indicators

GNI per capita (US$) 3,160
Country income level Lower middle
Annual per capita health expenditure (US$) 146
Total health expenditure as % of GDP 4

Private health expenditure as % of 26
total health expenditure

Life expectancy (years) 71

Source: World Bank, World Development Indicators

Strategic Program Goal
for Elimination

National malaria elimination
by 2015
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CAPE VERDE

Malaria Transmission Limits

Plasmodium falciparum

Water
[ ] P falciparum free
A I:l Unstable transmission (APl <0.1)
—~ 3 .
C . - Stable transmission (>0.1 API)
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P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

No P, vivax cases are reported, although P, vivax transmission is possible.

Reported Malaria Cases

150

Number of cases
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w
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T

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

There are currently no malaria vector maps available for Cape Verde, however we hope to develop

these over the coming years.

Bionomics Vector Species Table

Species Vector status across  Primary
species range environment

Anopheles (Cellia) arabiensis ~ Variable depending  Dry savannah,
Patton, 1905 on location sparse woodland
and rice fields

CAPE VERDE

Zoophilic/
anthropophilic

Both

Endo/
exophagic

Exophagic/
both

Endo/
exophilic

Both

CAPE VERDE

Biting time

Dusk/
night/
dawn
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NAMIBIA

Overview

Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 81,812 GNI per capita (US$) 4,650
(P falciparum only) Country income level Upper middle
Deaths from malaria 46 Annual per capita health expenditure (US$) 258
Population at risk (%) /0 Total health expenditure as % of GDP 6
(Total population: 2.2 million) ; i

o Private health expenditure as % of 34
Annual parasite index 37 total health expenditure
(cases/1,000 total population/year) ;

Life expectancy (years) 62

Slide positivity rate (%) N/A
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators

N/A: Data not available

Human Population Density

Strategic Program Goals
for Elimination

e Reduce the incidence of
malaria to below 1 per 1,000
population in every district
by 2016

e National malaria elimination
by 2020

Py z
—% N :
i \\ /N'

1,000 Kilometres
]

Population per km? I:l Water
1,000,000
100,000
10,000
1,000
100
10

<1
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Malaria Transmission Limits

Plasmodium falciparum

|:| Water
[ ] P falciparum free
- Unstable transmission (APl <0.1)

Bl stable transmission (0.1 API)

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API), and stable risk of 0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

No P, vivax cases are reported, although P, vivax transmission is possible.

Reported Malaria Cases

800,000
700,000 [
600,000 T
500,000
400,000 T
300,000
200,000 T
100,000 T

0 1 1 1 1 1 1 1 1 J

2001 2002 2003 2004 2005 2006 2007 2008 2009

Number of cases

Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles arabiensis 2. Anopheles funestus

3. Nili Complex

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.

0 0.5 1

[ ] water
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NAMIBIA

Bionomics Vector Species Table

Species

Anopheles (Cellia)

arabiensis Patton, 1905

Anopheles (Cellia)
funestus Giles, 1900

Anopheles (Cellia) nili

species complex

Vector status across
species range

Variable depending
on location

Important vector
wherever found

Malaria vector
throughout range

Primary
environment

Dry savannah,
sparse woodland
and rice fields

Swamps, lakes
edges with emer-
gent vegetation and
rice fields

Edges of fast-
flowing streams and
rivers, in degraded
forest and savannah

Zoophilic/
anthropophilic

Both

Anthropophilic/
both

Both

Endo/
exophagic

Exophagic/
both

Endophagic/
both

Both

NAMIBIA

Endo/ Biting time

exophilic

Both Dusk/
night/
dawn

Both Dusk/
night/
dawn

Both Dusk/
night
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SAO TOME AND PRINCIPE

Overview
Malaria at a Glance Health and Economic Indicators
Reported cases of malaria 3,893 GNI per capita (US$) 1,200

(P falciparum only) Country income level Lower middle

Deaths from malaria 23 Annual per capita health expenditure (US$) 91

Population at risk (%) 78 Total health expenditure as % of GDP 7
(Total population: 165,397) ; ;
Private health expenditure as % of 59

Annual parasite index 23 total health expenditure

(cases/1,000 total population/year)

Life expectancy (years) 66
Slide positivity rate (%) 6 P Y
Source: WHO, World Malaria Report 2010 Source: World Bank, World Development Indicators
Human Population Density
i% Strategic Program Goal
b for Elimination

National malaria elimination
by 2015

0 P¥50 100 Kilometres
]

Population per km? |:| Water
1,000,000
100,000
10,000
1,000
100
10
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SAO TOME AND PRINCIPE

Malaria Transmission Limits

Plasmodium falciparum

Water
P. falciparum free

{ Unstable transmission (APl <0.1)

Stable transmission (>0.1 API)

[N

100 Kilometres
]

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

No P, vivax cases are reported, although P, vivax transmission is possible.

Reported Malaria Cases
60,000
50,000
40,000
30,000

20,000

Number of cases

10,000

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: WHO, World Malaria Report 2010
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SAO TOME AND PRINCIPE

Occurrence of Malaria Vector Species

1. Anopheles gambiae 2. Anopheles funestus

‘ [ 4

100 Kilometres 0 50 100 Kilometres
1 1

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.

0 0.5 1

[ T
[ ] water

Bionomics Vector Species Table

Species Vector status across  Primary Zoophilic/ Endo/ Endo/ Biting time
species range environment anthropophilic  exophagic exophilic
Anopheles (Cellia) gambiae  Highly competent Sunlit shallow tem- Anthropophilic/  Endophagic/  Both Dusk/
Giles, 1902 vector porary pools and both both night/
rice fields dawn
Anopheles (Cellia) funestus  Important vector Swamps, lakes Anthropophilic/  Endophagic/  Both Dusk/
Giles, 1900 wherever found edges with emer- both both night/
gent vegetation and dawn
rice fields
Anopheles (Cellia) nili Present but non or minor vector in Sdo0 Tomé and Principe

species complex; Anophe-
les (Cellia) moucheti Evans,
1925
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Overview

Malaria at a Glance

Reported cases of malaria
(P. falciparum only)

Deaths from malaria

Population at risk (%)
(Total population: 50 million)

Annual parasite index
(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010
N/A: Data not available

Human Population Density

SOUTH AFRICA

6,072

45
10

0.1

N/A

0 500 1,000 Kilometres
]

Population per km? I:l Water
1,000,000
100,000
10,000
1,000
100
10

<1

SOUTH AFRICA

Health and Economic Indicators

GNI per capita (US$) 6,100
Country income level Upper middle
Annual per capita health expenditure (US$) 485
Total health expenditure as % of GDP 8

Private health expenditure as % of 60
total health expenditure

Life expectancy (years) 52

Source: World Bank, World Development Indicators

Strategic Program Goal
for Elimination

To eliminate local transmission
of malaria by 2018
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SOUTH AFRICA

Malaria Transmission Limits

Plasmodium falciparum

Water
P. falciparum free
Unstable transmission (APl <0.1)

Stable transmission (>0.1 API)

[N

0 500 1,000 Kilometres

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

No P, vivax cases are reported, although P, vivax transmission is possible.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles funestus 2. Anopheles arabiensis

3. Anopheles merus 4. Nili Complex

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
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[ ] water
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Bionomics Vector Species Table

Species

Anopheles (Cellia) funestus
Giles, 1900

Anopheles (Cellia)
arabiensis Patton, 1905

Anopheles (Cellia) merus
Donitz, 1902

Anopheles (Cellia)
nili species complex

Vector status across
species range

Important vector
wherever found

Variable depending
on location

Variable depending
on location

Malaria vector
throughout range

Primary
environment

Swamps, lakes
edges with emer-
gent vegetation and
rice fields

Dry savannah,
sparse woodland
and rice fields

Shallow brack-

ish pools, coastal
swamps and inland
salt pans

Edges of fast-
flowing streams and
rivers, in degraded
forest and savannah

Zoophilic/
anthropophilic

Anthropophilic/
both

Both

Both

Both

SOUTH AFRICA

Endo/
exophagic

Endophagic/
both

Exophagic/
both

Exophagic/
both

Both

ATLAS OF MALARIA-ELIMINATING COUNTRIES

Endo/
exophilic

Both

Both

Both

Both

Biting time

Dusk/
night/

dawn

Dusk/
night/
dawn

Dusk/
night/
dawn

Dusk/
night



Overview

Human Population Density

Malaria at a Glance

Reported cases of malaria
(P. falciparum only)

Deaths from malaria

Population at risk (%)

(Total population: 1.2 million)

Annual parasite index

(cases/1,000 total population/year)

Slide positivity rate (%)

Source: WHO, World Malaria Report 2010

N/A: Data not available

Population per km? I:I Water
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Malaria Transmission Limits

Plasmodium falciparum

|:| Water
[ ] P falciparum free
- Unstable transmission (APl <0.1)

I steble transmission (0.1 API)

100 Kilometres

P falciparum malaria risk is classified into no risk, unstable risk of <0.1 case per 1,000 population (API) and stable risk of >0.1 case per 1,000
population (API). Risk was defined using health management information system data and the transmission limits were further refined using
temperature and aridity data. Data from the international travel and health guidelines (ITHG) were used to identify zero risk in certain cities,
islands and other administrative areas.

No P, vivax cases are reported, although P, vivax transmission is possible.

Reported Malaria Cases
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Source: WHO, World Malaria Report 2010
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Occurrence of Malaria Vector Species

1. Anopheles funestus 2. Anopheles arabiensis

3. Anopheles merus 4. Nili Complex

Probability of occurrence scale These maps show the predicted probability of occurrence of each vector species.
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Bionomics Vector Species Table

Species

Anopheles (Cellia) funestus
Giles, 1900

Anopheles (Cellia)
arabiensis Patton, 1905

Anopheles (Cellia) merus
Donitz, 1902

Anopheles (Cellia) nili
species complex

Vector status across
species range

Important vector
wherever found

Variable depending
on location

Variable depending
on location

Malaria vector
throughout range

Primary
environment

Swamps, lakes
edges with emer-
gent vegetation and
rice fields

Dry savannah,
sparse woodland
and rice fields

Shallow brack-

ish pools, coastal
swamps and inland
salt pans

Edges of fast-
flowing streams and
rivers, in degraded
forest and savannah

Zoophilic/
anthropophilic

Anthropophilic/
both

Both

Both

Both

Endo/
exophagic

Endophagic/
both

Exophagic/
both

Exophagic/
both

Both
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SWAZILAND

Endo/
exophilic

Both

Both

Both

Both

Biting time

Dusk/
night/

dawn

Dusk/
night/
dawn

Dusk/
night/
dawn

Dusk/
night



Summary Table: Malaria at a Glance

Country
Algeria*
Argentina
Azerbaijan
Belize
Bhutan
Botswana
Cape Verde
China
Costa Rica

Democratic People’s
Republic of Korea

Dominican Republic
El Salvador
Georgia

Iran

Irag

Kyrgyzstan
Malaysia

Mexico

Namibia
Nicaragua
Panama
Paraguay
Philippines
Republic of Korea
Sao Tomé and Principe
Saudi Arabia
Solomon Islands
South Africa

Sri Lanka
Swaziland
Tajikistan
Thailand

Turkey
Uzbekistan
Vanuatu

Vietnam

N/A: Data not available

Reported
Cases of
Malaria

3

154

78

256
972
14,878
65
9,287
262
14,322

1,643
20

4,477
0

4
6,426
2,703
81,812
610
770

91
19,198
1,317
3,893
58
33,002
6,072
531
106
164
31,771
38

0
3,915
16,130

Plasmodium Parasite
N/A

P. vivax only

P vivax only

P. vivax only

56% P. falciparum

P falciparum only

P. falciparum only
88% P, vivax

99% P. vivax

P. vivax only

P. falciparum only
95% P, vivax

P. vivax only

90% P. vivax
None

P. vivax only

53% P. vivax

99% P. vivax

P. falciparum only
85% P vivax

99% P. vivax

89% P. vivax

70% P, falciparum
P. vivax only

P falciparum only
70% P. falciparum
59% P, falciparum
P falciparum only
96% P. vivax

P. falciparum only
P. vivax only

43% P, vivax

P. vivax only
None

41% P, vivax

79% P. falciparum

Source: World Malaria Report 2010, World Health Organization
*Source: World Malaria Report 2009, World Health Organization

SUMMARY TABLES

Deaths
From
Malaria

0

N o A O O O

12

N/A

N/A

24
N/A
23

53

45

N/A

13

70

26

SUMMARY TABLES

Population
At Risk

(% of Total
Population)

7

9

2

61
73
63
25
52
36
49

79
83
1
16
12
0.1
4
5
70
83
96
68
78
7
98
50
97
10
23
28
33
50
0.02

99
90

Annual

Parasite Index
(Cases/1,000
Total Population/
Year)

0.005
0.003
0.009
0.7
1.4

7

0.1
0.01
0.05
0.6

0.1
0.003
0.0002
0.06

0.0007
0.2
0.04
37

0.1

0.2
0.01
0.2
0.02
23
0.002
61

0.1
0.02
0.08
0.02
0.4
0.0005

16
0.2

Slide
Positivity
Rate (%)

1.6
N/A
0.01
1

1.6
N/A
0.3
0.2
5.4
N/A

0.4
0.02
0.2
0.6

0.01
0.4
0.2
N/A
0.1
0.5
0.1
54
N/A

0.005
14
N/A
0.06
N/A
0.1
1.7
0.006

16
0.5
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SUMMARY TABLES

Summary Table: Health and Economic Indicators

Private Health

Annual Per Expenditure
Capita Health Total Health as % of
Total Population GNI Per Capita  Expenditure Expenditure as  Total Health Life Expectancy

Country (Millions) (US$) (US$) % of GDP Expenditure at Birth (Years)
Low Income
Democratic People’s 23.8 555 1 3 14 67
Republic of Korea*
Kyrgyzstan 53 880 57 7 49 69
Tajikistan 6.8 800 38 5 67 67
Lower Middle Income
Belize 0.3 3,740 217 5 27 77
Bhutan 0.7 1,920 98 5 18 67
Cape Verde 0.5 3,160 146 4 26 71
El Salvador 6.2 3,360 229 6 40 71
Georgia 4.4 2,690 256 10 71 73
Iraq 323 2,340 98 4 28 68
Nicaragua 58 1,080 105 9 43 73
Paraguay 6.5 2,940 159 7 57 72
Philippines 93.6 2,050 67 4 65 72
S3o0 Tomé and Principe 0.1 1,200 1 7 59 66
Solomon Islands 0.5 1,030 72 5 6 67
Sri Lanka 20.5 2,290 84 4 55 74
Swaziland 1.2 2,600 156 6 36 46
Uzbekistan 28.2 1,280 62 5 53 68
Vanuatu 0.2 2,760 106 4 18 71
Vietnam 88.4 1,100 80 7 61 75
Upper Middle Income
Algeria 354 4,460 268 6 14 73
Argentina 40.7 8,450 730 9 34 76
Azerbaijan 9 5,080 285 6 76 70
Botswana 2 6,890 612 10 20 55)
China 1,300 4,260 177 5 50 73
Costa Rica 4.6 6,580 668 10 33 79
Dominican Republic 10.2 4,860 271 6 59 73
Iran 74 4,520 269 5 61 72
Malaysia 27.9 7,900 336 5 55 75
Mexico 108.5 9,330 515 6 52 75
Namibia 22 4,650 258 6 34 62
Panama 35 6,980 591 8 28 76
South Africa 50 6,100 485 8 60 52
Thailand 68.1 4,210 168 4 24 69
Turkey 72.7 9,890 571 7 25 73
High Income
Republic of Korea 48.9 19,890 1,108 6 46 80
Saudi Arabia 27.4 16,190 714 5 33 74

Source: World Bank, World Development Indicators. http://data.worldbank.org
*Source: World Health Organization, World Health Statistics; United Nations Statistics Division
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Acronyms

API Annual parasite index or annual parasite incidence

APMEN Asia Pacific Malaria Elimination Network

GDP Gross domestic product

GNI Gross national income

G6PD Glucose-6-phosphate dehydrogenase
ITHG International travel and health guidelines
MAP Malaria Atlas Project

SPR Slide positivity rate

US$ United States Dollars

WHO World Health Organization

WWARN Worldwide Antimalarial Resistance Network
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APPENDICES

Appendix A: Sources and Citations for the Strategic Program Goals
for Elimination

A variety of sources were compiled for individual malaria-eliminating countries where national and subnational goals for elimi-
nation could be identified. Included below are sources listed by region and country.

Asia Pacific
Bhutan
Bhutan National Strategic Plan 2012-2016. Vector-borne Disease Control Program (VDCP), Bhutan. www.health.gov.bt.

China
¢ (Chinese) National malaria program website: http://www.moh.gov.cn/publicfiles//business/htmlfiles/mohjbyfkzj/s2911/list.
htm.

e (English) Professor Gao Qi. From passive to active malaria surveillance in China. (2010) Jiangsu Institute of Parasitic Dis-
eases, People’s Republic of China. Meeting presentation at the second Asia Pacific Malaria Elimination Network Meeting,
http://apmen.org/storage/apmen-ii/03Gao.pdf.

Democratic People’s Republic of Korea

The Global Fund to Fight AIDS, Tuberculosis, and Malaria. Democratic People's Republic of Korea Round 8 proposal: Aiming
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Appendix B: Annual Parasite Incidence Data Sources for the
Transmission Limits Maps
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2009-2010
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2009-2010
2005-2008
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2006-2007
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Vigilancia de la Salud, Ministerio de Salud, San José, Costa Rica, URL: http://www.ministeriode-
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World Health Organization/Regional Office for the Eastern Mediterranean (2009), Cairo, Arab
Republic of Egypt

World Health Organization/Regional Office for the Eastern Mediterranean (2009), Cairo, Arab
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Health Organization International Travel and Health (as at 1 January 2010), Geneva, Switzerland
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Paraguay

Philippines

Republic of Korea

S3o Tomé and Principe

Saudi Arabia

Solomon Islands

South Africa

Sri Lanka

Swaziland

Tajikistan

Thailand

Turkey

Uzbekistan

Vanuatu

Vietnam
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2004-2007
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2006-2009
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2005-2008

2007-2010

2008-2008
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2007

2005-2008
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