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Between the 1950s and 1980s, in the context of the WHO Global Programme for 
Malaria Eradication, WHO gave Member States that qualified an official certification 
of malaria eradication. In all, 24 countries or parts thereof were entered in The official 
register of areas where malaria eradication has been achieved, with Singapore and Australia 
the last two, in 1986. 

While WHO changed its focus in the early 1970s from malaria eradication to malaria 
control, several countries maintained an interest in altogether eliminating malaria 
from the national territory. Tunisia achieved malaria elimination in the 1980s after the 
last case was reported in 1979; however, when the Government approached the 
Regional Office for the Eastern Mediterranean (EMRO) for certification of malaria-
free status in the mid-1990s, WHO responded that the procedures no longer existed. 
At the same time, the Maldives also achieved elimination, with the last two cases 
reported in 1983. 

Over the past 15 years, momentum on malaria elimination has gathered speed, with 
several national programmes adopting elimination strategies, starting with Oman in 
1990. In 1997, an initiative among five North African countries set an ‘eradication’ 
target for malaria for the North African region. A joint proposal by the Dominican 
Republic and Haiti to eliminate malaria from the Island of Hispaniola was made in 
2000 (1). Yemen decided in 2002 to eliminate malaria from Socotra Island, an 
important tourist destination. An Informal consultation on elimination of residual 
malaria foci and prevention of reintroduction of malaria organized by the Regional Office 
for Europe (EURO) and EMRO was held in Rabat, Morocco, in 2002, and Saudi 
Arabia (2004), Iraq (2005) and the Islamic Republic of Iran (2005) decided to 
eliminate malaria. In the European Region, a 2005 Regional declaration to move from 
malaria control to elimination was agreed to by all malaria-affected countries (2).

In 2003, the United Arab Emirates requested WHO to certify their malaria-free 
status, and this is under way. As a consequence of successes achieved in malaria control 
in recent years, similar requests from another 10–15 countries may be expected before 
2015. In view of this demand, WHO’s Global Malaria Programme (GMP) decided 
to renew its focus on malaria elimination, by revitalizing the process, updating relevant 
guidelines and providing validation and certification to countries on request. As a 
consequence, it has been necessary to update and clarify the concepts, definitions and 
preconditions for elimination, provide guidance, draw up guidelines and design a 
certification process. 

On 24–25 February 2006, back-to-back with the GMP global staff meeting in Tunis, 
Tunisia, a relatively small meeting of Headquarters staff, regional malaria advisers and 
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external experts on malaria elimination was convened (see annexes 1 and 2) as a first 
step to setting up the global WHO malaria elimination agenda for the coming years. 

During the meeting, consensus began to emerge on the following points: 

• Malaria elimination is an important topic to be addressed by the GMP. 

• While WHO’s primary interest might be validation of interruption of 
transmission, certification of malaria-free status is in the interests of countries. 
WHO should establish procedures for official certification of malaria elimination 
for countries that have achieved this goal. 

• For certification, malaria elimination can be defined as ‘the interruption of local 
transmission by mosquitoes’ and, by definition, would cover all Plasmodium 
species that infect humans. 

• In practice, P. falciparum and P. vivax are the most important targets for 
elimination. A stepwise process initially aimed at elimination of P. falciparum 
can be justified. 

• The minimum geographical area for certification of elimination would be a 
country (nation, WHO Member State).

• In practice, national programmes usually adopt a stepwise, province-by-province 
plan to achieve elimination. 

• The defining criterion for local malaria transmission by mosquitoes would be 
the occurrence of ‘cluster(s) of three or more cases of malaria infection that can 
be traced with high likelihood to one source of mosquito-transmitted infection 
within the territory’. A country can be considered malaria-free when there have 
been no such clustered cases due to local malaria transmission by mosquitoes for 
3 consecutive years. 

• After certification, countries should report back to WHO on the maintenance 
of their malaria-free status. 

• In the interests of international health, the (re-)appearance of local falciparum 
malaria transmission in certified ‘malaria-free’ countries should be notified 
immediately through the Weekly Epidemiological Record.

The meeting proposed the following key activities for WHO with regard to malaria 
elimination during the period 2006–2008:

• agreement on a list of countries targeted as priorities for (certification of ) malaria 
elimination;
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• finalization of the planned assessments of malaria elimination in the United 
Arab Emirates by independent experts, to serve as a case study for drawing up 
certification guidelines;

• establishment or clarification on the following, in order to update certification 
criteria and procedures: 
o preconditions for malaria elimination, including surveillance criteria;
o thresholds for elimination and re-establishment of local transmission; 
o certification requirements and standard operating procedures; and
o roles and responsibilities of WHO Headquarters, regional and country offices;

• formal agreement from the World Health Assembly on establishment of malaria 
elimination certification, with subsequent due assignment of resources;

• formal post-elimination procedures (for countries and WHO); 

• guidelines on: 
o how to achieve malaria elimination and prevent re-establishment of trans-

mission, building on existing EMRO guidelines; and
o how to validate interruption of local transmission and to certify malaria 

elimination, i.e. how to prove beyond reasonable doubt that local malaria 
transmission has been interrupted in a given country; 

• promotion of research on elimination, including use of genetic fingerprinting of 
parasites in case investigation and assessment of possible re-establishment of 
local malaria transmission; 

• capacity-building through dedicated WHO courses and training manuals on 
malaria elimination;

• support to EURO, EMRO and the Regional Office for the Americas (AMRO) 
on existing regional malaria elimination programmes; and

• advocacy and fund-raising.

During the meeting, a dedicated GMP task force on malaria elimination was 
established, with the involvement of technical staff at Headquarters (Dr Charles 
Delacollette and Dr Aafje Rietveld), AMRO (Dr Keith Carter), EMRO (Dr Hoda 
Atta), EURO (Dr Mikhail Ejov) and the Regional Office for the Western Pacific 
(WPRO) (Dr Kevin Palmer). The task force is to be expanded to include a 
representative of the WHO Regional Office for South-East Asia and non-WHO 
professional experts on malaria elimination.

The presentations made during the meeting by invited scientific experts and by WHO 
and country staff engaged in elimination were particularly informative and could serve 
as the basis for elimination guidelines from GMP. This report summarizes the 
presentations and recommendations and points made during discussion of each topic.
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Definitions of disease eradication  
and elimination used in this report 

The following definitions are derived from reference (3) but have been amended by 
the authors of this report, as indicated in italics.

Eradication is defined as permanent reduction to zero of the worldwide incidence of 
infection caused by a specific agent as a result of time-bound, deliberate efforts. 
Intervention measures are no longer needed once eradication has been achieved.

Elimination of infection is defined as reduction to zero of the incidence of infection 
caused by a specified agent in a defined geographical area as a result of deliberate 
efforts. Continued measures to prevent re-establishment of transmission are required. 
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1. Background to the meeting 

Global malaria control, including the Global Malaria Control Strategy (1992) and 
the commitment of WHO and its partners to Roll Back Malaria (1998), has tended 
to focus on the needs of the most affected countries. The least affected countries, 
where elimination of malaria would be feasible, were rarely mentioned. Recent 
achievements by countries in malaria elimination and regional initiatives by EMRO 
and EURO1, however, incited the WHO GMP to renew its interest in elimination. 

Some countries are approaching malaria elimination in efficient, well-funded national 
malaria control programmes; others are implementing programmes deliberately aimed 
at malaria elimination, some still using the term ‘eradication’. These programmes 
combine intensive efforts to control the disease locally through case management and 
targeted vector control with extensive screening for and follow-up of imported cases. 
The planning is incremental, initially aiming to reduce malaria as a public health 
problem, subsequently aiming to interrupt local transmission and finally aiming to 
maintain a malaria-free status. 

EURO and EMRO have adopted malaria elimination as part of their regional 
strategies, as a logical extension of the successes in malaria control achieved by their 
Member States. In the European Region, the 2005 Regional declaration to move from 
malaria control to elimination was agreed upon by all malaria-affected countries (6). 
EMRO aims to support elimination of residual foci of transmission in some countries 
(Egypt, Morocco, Oman and the Syrian Arab Republic (7)) and to support malaria 
elimination in countries where interruption of transmission is feasible and potentially 
sustainable (Iraq, Islamic Republic of Iran and Saudi Arabia) and in certain geographical 
areas, such as Socotra Island in Yemen. Other countries that are officially undertaking 
malaria elimination include Argentina, Paraguay and the island of Hispaniola in the 
Region of the Americas and Malaysia in the Western Pacific Region. 

Several countries have requested support from WHO for verification or validation of 
interruption of local transmission or certification of their malaria-free status. Such 
certification can affect a country’s international political and socioeconomic image 
and its attractiveness for international investment and tourism. In 2003, the United 
Arab Emirates asked WHO, through EMRO, to certify their malaria-free status, and 

1. For instance, the North African initiative of five countries set, in 1997, an ‘eradication’ 
target for malaria for the North African subcontinent. This helped Morocco to obtain a 
small but seminal grant from WHO that helped it to eliminate residual foci. The issue of 
‘total interruption of transmission’ in some countries was raised by EMRO at the twentieth 
meeting of the Expert Committee on Malaria, in 1998 (5), where the case of Morocco was 
presented by the country programme manager. A EURO/EMRO meeting on malaria 
elimination was held in Rabat in 2002 (4).
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an assessment for possible certification took place in March 2006 (8). It is expected 
that another 10–15 countries may make similar requests between 2006 and 2015. In 
order to respond to these demands from Member States, WHO must review the 
procedures and criteria used during the malaria eradication era of the 1950s and 1960s 
and adapt them to elimination. 

While the broad framework of the malaria eradication strategy, including its principles 
of phasing and surveillance, would seem to be sound, the advent of new tools, new 
epidemiological realities and changes in vector and parasite ecology indicate the need 
for a revision of the approaches. WHO must ensure that means for collecting and 
analysing the necessary data with adequate sample sizes are in place, that quality 
laboratory procedures are set up and that a reliable system of reporting from countries 
to WHO is designed and implemented. A ‘malaria elimination’ guideline and a 
guideline on applying the yet-to-be-agreed-upon criteria and procedures to certify 
malaria-free status of countries or regions must be finalized and disseminated for 
immediate use by Member States, experts and international consultants. 

Questions for consideration by the meeting included: 

(i)  Has WHO developed and supported effective strategies for malaria 
elimination?

(ii)  Do we have the right tools and instruments to measure success? 

(iii) Do we have the right strategies and tools to prevent and identify 
reintroduction?

(iv)  Should national malaria elimination programmes be integrated into general 
health services and, if so, when?

(v)  Are the needs for research on malaria elimination adequately identified and 
addressed?

(vi)  Where should the money for malaria elimination and its certification come 
from?
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2. Objectives of the meeting

In February 2006, the GMP convened a 1-day meeting of experts on malaria 
elimination in Tunis, Tunisia, to review past and present country experiences and to 
set the WHO agenda on priorities for malaria elimination in 2006. 

The main purposes of the informal consultation were: 
• to clarify and re-establish the concept of malaria elimination in the WHO 

global malaria agenda; 

• to define priorities in malaria elimination for WHO, as an integral part of its 
immediate agenda;

• to identify gaps in technical knowledge on malaria elimination, as opposed to 
malaria control or eradication; and 

• to clarify the essential steps to be considered by WHO to certify malaria-free 
status.

The meeting was attended by invited scientific experts with experience in assessing 
elimination programmes, by country representatives from Armenia (planning malaria 
elimination), Saudi Arabia (engaged in regional elimination efforts in the context of 
the Malaria-free Arabian Peninsula project) and Tunisia (engaged in prevention of 
reintroduction of malaria) and by WHO staff from Headquarters, EMRO, EURO 
and PAHO. 

The agenda of the meeting reflects the aims: clarifying the concepts of elimination 
and eradication, taking stock of selected country experiences in reaching or maintaining 
elimination, identifying critical technical gaps and identifying steps that WHO must 
take to be in a position to provide the requested technical assistance to Member States. 
The meeting agenda and list of participants are attached in annexes 1 and 2. 
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3.  The Global Programme for Malaria  
 Eradication: brief overview2 

3.1 Organizational matters

The Global Programme for Malaria Eradication (further called ‘the Programme’) had 
its roots in the spectacular success obtained with large-scale use of indoor residual 
spraying with DDT in parts of Latin America and Europe, in combination with 
general improvements in environmental and living conditions in endemic countries in 
Europe. In the wake of the Second World War, effective control of malaria was 
perceived by decision-makers as a strategic component to increase food and industrial 
production and to contribute to reducing poverty. 

The Programme aimed at “the ending of the transmission of malaria and the elimination 
of the reservoir of infective cases, in a campaign limited in time and carried out to such 
a degree of perfection that, when it comes to an end, there is no resumption of 
transmission”. The 10-year, time-limited global programme, started in 1957, was the first 
eradication programme coordinated and supported by WHO. It was approved by the 
World Health Assembly in Mexico in 1955 and technically formulated during the sixth 
session of the WHO Expert Committee on Malaria (10) in Athens, Greece, in 1956. 

WHO was charged with coordinating global activities, funding and monitoring. The 
Malaria Eradication Special Account, managed by WHO, was created in 1957, and, 
over the next 7 years, 44 countries contributed a total of US$ 20.33 million to the 
Account. Of this amount, the United States of America contributed over 85%. The 
number of WHO staff employed in malaria eradication worldwide increased 
substantially, with 138 WHO staff in 1962 in the Region of the Americas alone. The 
population covered by the Programme peaked at 1.4 billion in 1969. 

At the request of its Member States, WHO offered certification of eradication for 
countries that had succeeded in eradicating malaria from their territories. The criteria 
for eradication and the procedures for certification of malaria eradication were refined 
during several meetings of the WHO Expert Committee on Malaria between 1956 
and 1965.

In 1967, 12 years after the launch of the Programme, the fourteenth WHO Expert 
Committee on Malaria (11) formulated the Conditions to be met before initiating a 
malaria eradication programme (see summary in Annex 3).

2. A comprehensive historical overview of worldwide malaria eradication and control efforts 
is provided in reference (9). 
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3.2 Strategies

The strategies for the Global Programme for Malaria Eradication focussed on: 
• targeting adult malaria vectors through large-scale application of DDT in 

indoor residual spraying operations; 
• wide-scale availability and use of chloroquine, a cheap and (at the time) 

effective synthetic 4-aminoquinoline antimalarial drug;
• an efficient surveillance system; and 
• overall improvement in the living standards of the population.

Practical experience showed that national success was achieved by combining wide-
scale use of efficient intervention with continuous government commitment to 
maintain control and efficient surveillance systems. A stepwise approach was adopted 
for the Programme, with four phases: preparatory, attack, consolidation, and 
maintenance. The criteria for discontinuation of spraying operations and thus for 
moving from the ‘attack’ to the ‘consolidation’ phase were established by the eighth 
Expert Committee on Malaria in 1960 (12). Some countries adopted the criterion of 
an annual parasite index of less than 0.1 or fewer than one case of malaria per 10 000 
population per year in a given area (13). In the maintenance phase, efforts focussed on 
preventing reintroduction of malaria and consequent resumption of transmission.

Once eradication was achieved, governments would request WHO to undertake an 
inspection and review of their country’s accomplishments during a visit by a special 
WHO certification team. The inspection team’s findings would be subject to 
confirmation by the WHO Expert Committee on Malaria, and the ensuing additions 
to The official register of areas where malaria eradication has been achieved would be 
published in the Weekly Epidemiological Record. 

3.3 Achievements and collateral health benefits

As a result of the Programme, the global distribution of malaria changed: malaria was 
eliminated from most areas of relative socioeconomic stability in temperate and sub-
tropical zones in the Americas, Asia and Europe. In all, 24 countries fulfilled the 
criteria and procedures for certification of malaria eradication and were listed in the 
WHO Official Register; the most recent additions were Singapore and Australia (14). 
Spectacular reductions in the numbers of malaria cases were achieved in India, Sri 
Lanka and many South American countries and also in tropical areas. (Sub)regional 
successes of the Programme, with a dramatic reduction in malaria transmission, were 
documented on all continents except for Africa south of the Sahara.
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The malaria eradication campaign was the first public health programme requiring 
international coordination to address an entire health problem. It involved setting up 
mechanisms for consolidation and exchange of health-related information between 
countries and regions, and, for the first time, effectively reached populations living in 
peripheral areas, setting up and supporting networks of voluntary community 
collaborators, with the aim of providing total coverage. Geographical reconnaissance 
led to increasing use of maps for health purposes, including information on housing, 
means of communication and detailed censuses. In addition, the Programme produced 
an increasing number of field and managerial staff skilled in disease control, who were 
subsequently employed in other public health programmes. The Programme, as hoped 
for, led to increased food production in previously endemic areas.

3.4 Constraints

In 1956, in Athens, Greece, during the sixth meeting of the WHO Expert Committee 
on Malaria, the experts did not reach consensus on establishing a global programme 
for malaria eradication, because “the problem of finding an effective and economical 
method of eradicating malaria in tropical Africa has not yet been solved” (10). Issues 
of concern included the presence of the highly efficacious malaria vector Anopheles 
gambiae, perennial transmission and very high levels of endemicity, in combination 
with fragmented scientific knowledge of the multiple parameters influencing malaria 
transmission in tropical zones, in addition to systemic problems yet to be addressed, 
such as lack of communications and inadequate development of local administrations. 
In practice, most highly endemic countries in Africa were never included in the time-
limited Global Programme; rather, malaria experts emphasized pilot projects and in-
depth additional research in some African countries. 

Part of the justification for a time-limited global programme for malaria eradication 
was a perceived window of opportunity: a race against insecticide resistance. This 
urgency clashed with the inherent need for careful planning based on adequate 
knowledge of local epidemiological, ecological and social conditions, and the need for 
a highly efficient organization to carry out the Programme, which was clearly beyond 
the capabilities of many of the highly endemic countries. Acceleration of interventions 
at global level led to over-simplification and standardization, with rigid acceptance of 
details of procedures, in conflict with the need to improve local knowledge and validate 
approaches (15). In reality, the limitations of the eradication tools started to become 
apparent at an early stage, as more and more vectors and parasites became resistant to 
the widely used insecticides and antimalarial agents. 
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Where initial successes in the ‘attack’ phase of national eradication programmes were 
achieved, the ‘consolidation’ and ‘maintenance’ phases often proved more difficult to 
sustain, as decision-makers started to shift financial resources to the control and 
eradication of other important diseases.

3.5 The aftermath

In 1969, the World Health Assembly decided that “due to various administrative, 
financial and technical reasons, the goal of global eradication could not be achieved at 
the present time” (16). WHO recommended that national governments evaluate their 
antimalarial programmes to determine their potential to achieve eradication in the 
short term, or, otherwise, to consider them ‘control programmes’ without a time limit. 
Many of the skilled staff who had been engaged in malaria eradication programmes 
left during the ensuing years. For WHO and its partners, the focus shifted to searching 
for new tools or improving the existing ones. In 1975, the Special Programme for 
Research and Training in Tropical Diseases (TDR) was established by WHO, 
UNICEF, UNDP and the World Bank as an independent global programme of 
scientific collaboration. Between 1967 and 1992, with few exceptions, little effort was 
made at the (inter)national level to control malaria. In the early 1990s, however, the 
international effort against malaria was renewed. In 1992, a global malaria control 
strategy was elaborated from regional perspectives and subsequently endorsed by the 
World Health Assembly, in 1993. In 1998, WHO, UNICEF, UNDP and the World 
Bank established the Roll Back Malaria programme, with no reference to countries 
that targeted elimination.

Meanwhile, not all countries that had achieved official certification of malaria 
eradication had been able to maintain the result, and malaria resurfaced in Mauritius 
and in the northern part of Venezuela. Malaria also returned, often punctuated by 
epidemics, to many of the countries in which its prevalence had been spectacularly 
reduced. The causes included breakdowns in malaria control, lack of surveillance 
systems and the progressive disappearance of skilled epidemiologists, malaria experts 
and programme officers. 

3.6 Fallacies

The experience of the Global Programme for Malaria Eradication provides a unique 
opportunity to apply lessons learnt to future WHO malaria elimination efforts. Some 
important fallacies are (9):



12 WHO Global Malaria Programme

 (i)  The idea that ‘prevention is better than cure’: an obvious truism, which does not 
imply that all so-called preventive measures are better than appropriate 
deployment of curative services. Preventive measures may fail to prevent, leaving 
the population defenceless, while case management interventions may prevent 
mortality and reduce incapacity and social impact but do not necessarily have a 
sustained impact on transmission. 

(ii) The idea that a ‘cheap, effective and safe’ malaria control measure can be 
indiscriminately applied everywhere, without considering epidemiological 
differences.

(iii)  The idea that ‘a one-shot investment is preferable to the indefinite repetition of 
expenditure’, as an economic argument for malaria eradication, without taking 
into account the actual availability of resources and the need to apply a discounting 
rate to the current value of future expenditures.

(iv)  The idea that prevention of possible resumption of transmission depends mainly 
on ‘the degree of perfection’ with which the eradication campaign was carried 
out, without considering the continuing need to respond to re-establishment of 
local transmission as long as malaria is not eradicated globally.

(v)  The idea that there would be ‘a low cost of surveillance to ensure eradication’: 
experience showed that the costs of maintenance were just as high as for attack; 
moreover, surveillance proved unreliable in preventing resurgence of malaria in 
areas without well-developed health services.

(vi)  The idea of the ‘global nature of the Programme’, which in fact never included 
tropical Africa in the campaigns.

(vii)  The idea that ‘the risk of epidemic malaria would not recur’ after the introduction 
of regular indoor residual spraying, as well as the belief that unstable malaria is 
most responsive to attack measures.
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4. Eradication and elimination:  
 clarification of current concepts

Public health efforts to eliminate specific infectious diseases go back to the nineteenth 
century. Box 1 gives an overview of past and current efforts at disease elimination. 

The first deliberate effort to eliminate an infectious disease was a campaign  
for eradication of echinococcosis in Iceland, which was started in 1860 and 
became a success in 1960. Early in the twentieth century, the Rockefeller 
Foundation launched campaigns for eradication of hookworm disease and 
yellow fever (in 1907 and 1915), both of which were unsuccessful. 

In 1916, Hoffman insisted on the feasibility of an eradication approach  
for malaria in his article “A plea and a plan for the eradication of malaria 
throughout the Western Hemisphere” (17). The feasibility of eradicating a 
malaria vector (as opposed to the parasite) was demonstrated in 1930–1941 in 
northeastern Brazil and in 1942–1945 in upper Egypt; however, both episodes 
concerned recently imported Anopheles gambiae, which was vulnerable, as it 
was alien to local ecosystems.

The advent of the new antimalarial tools DDT and chloroquine raised hope that 
it would be possible to interrupt malaria transmission relatively easily, and, in 
1947, the first WHO Expert Committee on Malaria mentioned the feasibility of 
malaria eradication. The first attempts with the stated goal of eradication were 
made in 1948–1949 in British Guyana, Mauritius and Sardinia (Italy). In 1955, 
the Eighth World Health Assembly adopted a resolution on transition from 
malaria control to its eradication. Following the initial campaign, which was 
deemed satisfactory, the Eleventh Health Assembly, in 1958, adopted the goal 
of global eradication of another scourge, smallpox.

During the late 1950s and early 1960s, interruption of malaria transmission  
was achieved in many countries of the temperate belt, and mortality from the 
disease decreased dramatically, although malaria transmission continued in  
a number of tropical countries, such as India. By 1970, about 1 billion people 
were freed from the risk of malaria. 

 Box 1    Approaches to disease elimination
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Malaria is a group of four separate diseases, with different epidemiology, public 
health importance and areas of distribution, hence with different ‘eradicability’. 
By the beginning of the 1960s, it had become clear that the available methods 
of control would not interrupt malaria transmission in tropical Africa. 

Unfortunately, this conclusion was interpreted as indicating the fruitlessness of 
trying to eliminate malaria from particular states, countries, subcontinents and 
continents, and malaria eradication was dubbed a ‘failure’. In the 1970s, malaria 
eradication efforts slowed down: some countries stopped organized activities, 
other reverted to control goals, whereas a few continued to strive to eradicate 
malaria. WHO withdrew its support for malaria eradication. Meanwhile, in 1977, 
interruption of the transmission of smallpox worldwide was achieved, and the 
disease was declared eradicated by WHO in 1980. 

Goals for the elimination of further diseases were announced in a number of 
regions, including those caused by Taenia saginata and hookworm in the former 
Union of Soviet Socialist Republics (USSR) (1960), measles in the United States 
(1979), dracunculiasis in India (1980) and poliomyelitis in the Americas (1985). 
WHO declared the goals of dracunculiasis elimination (Thirty-ninth Health 
Assembly) in 1986 and of global poliomyelitis eradication (Forty-first Health 
Assembly) in 1988; both campaigns are progressing, albeit behind schedule. 

Subsequent WHO initiatives with regard to communicable and parasitic diseases 
were either to eliminate them ‘as a public health problem’ or to interrupt 
transmission. Scientific analysis, political commitment and the availability of 
resources also allowed the launching in 2002 of the programme to eradicate 
dracunculiasis. The various WHO goals are: 

Leprosy (1991) Elimination in all countries (to a 
prevalence of less than one case per  
10 000 population)

Tuberculosis (1991) Elimination (to an incidence less than 
one case per 1 000 000 population)

Onchocerciasis in the Americas (1991) Interruption of transmission in six 
countries 

Onchocerciasis in Africa (1994) Elimination as a disease of public 
health and socioeconomic importance 
throughout the continent
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Lymphatic filariasis (1997)  Interruption of transmission in all 
endemic countries

Chagas disease (1998) Interruption of transmission in all 
endemic countries of Latin America

Dracunculiasis (2002; 2005) Eradication; country-by-country 
certification of elimination of  
transmission by an international 
commission

Neonatal tetanus (2005) Elimination (defined as a rate of 
neonatal tetanus below 1/1000 live  
births at district level)

Smallpox eradication was achieved, and a number of diseases, including 
malaria, have been eliminated in circumscribed geographical areas. 

Recent malaria elimination initiatives include the Oman malaria eradication 
programme (1991), the Tunis initiative of five North African countries (1997) 
and the Tashkent initiative of a number of countries in the European and 
Eastern Mediterranean regions (2005).

Based on the presentations by Dr A. Beljaev and Dr A. Kondrachine

From the point of view of current concepts, the Global Programme for Malaria 
Eradication was not an eradication programme in the true sense: such programmes 
should, by definition, have a firm global perspective at the planning stage. According 
to current terminology, the Programme was a series of malaria elimination programmes, 
many of which were successful. Box 2 gives the definitions of disease elimination.
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3. Malaria was not among the parasitic diseases considered by the International Task Force 
for Diseases Eradication, other than the mention ‘legacy of a failed programme’.

 Box 2    Definitions of disease elimination

Experience gained in attempts to eradicate diseases, successful or not, led to 
widespread discussion on disease eradication in general (18–21). The International 
Task Force for Diseases Eradication revised the terminology, describing types of 
action against particular diseases3 as a ‘spectrum’, including: 
• control: reduction of disease incidence, prevalence, morbidity or mortality  

to a locally acceptable level as a result of deliberate efforts; 
• elimination of disease: reduction to zero of the incidence of a specified 

disease in a defined geographical area as a result of deliberate efforts;
• elimination of infection: reduction to zero of the incidence of infection 

caused by a specified agent in a defined geographical area as a result of 
deliberate efforts; 

• eradication: permanent reduction to zero of the worldwide incidence of 
infection caused by a specific agent as a result of deliberate efforts; and 

• extinction: the specific infectious agent no longer exists in nature or in the 
laboratory.

The definition of ‘elimination’ of the International Task Force for Diseases 
Eradication is similar to the WHO concept of elimination of disease through 
interruption of transmission, although it does not clearly take into account the 
probable persistence of the incidence of disease due to the presence of imported 
cases. Duerr et al.(22) proposed a revised definition of disease elimination. as 
“… a local reduction to zero of the incidence of infection; because infection can 
be imported from other areas that are still endemic, permanent intervention is 
required to maintain elimination as a stable state of the trivial equilibrium”. 

Last (23) considered elimination of communicable disease as “… the reduction 
of case transmission to a predetermined very low level”. This definition is 
similar to the WHO concept of disease elimination as a public health problem. 

Malaria elimination refers to the cessation of transmission of disease in a single 
country, without necessarily elimination of the vectors capable of transmitting 
the parasite. After elimination, some previous foci within a country might 
remain particularly ‘receptive’ to resumption of transmission, owing to local 
abundance of the vector and favourable climatic and other environmental 
conditions; these can be monitored and sometimes be influenced. Other areas 
might become receptive owing to man-made environmental changes. When such 
areas are also ‘vulnerable’ because of frequent importation of malaria parasites 
from abroad, transmission might be (re-)established. 

Based on the presentations by Dr A. Beljaev and Dr A. Kondrachine
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5. Prerequisites for establishing a successful  
 national malaria elimination programme
 (based on the presentation by Dr A. Kondrachine)

The feasibility of malaria elimination in a given country depends on a careful analysis 
of previous experience in malaria eradication in the country (if any), in conjunction 
with a detailed analysis of the environmental, epidemiological and socioeconomic 
factors related to malaria. In general, the duration of elimination depends strongly on 
the initial situation: the number of people at risk, the size and type of geographical 
areas affected, the infrastructural, social and economic situation of the affected areas, 
including conflict or criminal activities that might hamper access, the situation in 
neighbouring countries and the possibilities for border collaboration. Countries might 
decide to opt for a staged approach, gradually involving more provinces in the 
elimination effort. 

Recent experience with national malaria elimination programmes has shown a number 
of commonalities for establishing a successful programme. These resemble the 
‘conditions to be met before initiating a malaria eradication programme’, formulated 
in 1967 by the fourteenth Expert Committee on Malaria (11). (See also Annex 3.) 
Those preconditions, however, lack mention of private sector health care providers and 
the need for staff career prospects after the programme achieves its target.

Successful contemporary malaria elimination programmes: 
• are based on a political decision supported by fund allocation;

• are included as a component of the country’s social development plan;

• have the support of a national coordination committee, backed by a regional 
policy;

• benefit from international support, including official bilateral and intercountry 
cooperation; and 

• are based on sufficient knowledge of the following epidemiological aspects: 
o local malaria species;
o local vector species and their ecology, biting and resting habits; 
o eco-epidemiological type(s) of malaria, e.g. by stratification; 
o patterns of malaria transmission; and 
o susceptibility of malaria parasites and vectors to the antimalarial drugs and 

insecticides that are planned to be used. 
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More broadly, the eventual success of a national malaria elimination programme 
depends on socioeconomic determinants and contextual factors, like: 

• priorities in social and economic development of the country;
• living standard of the population, including nutritional status and housing; 
• urbanization; 
• agricultural practices;
• water resources;
• energy consumption and electrification level; 
• health and sanitation status and trends;
• malaria situation and control efforts in bordering areas of neighbouring 

countries; and 
• experiences and lessons learnt in current and past disease or malaria 

eradication. 

The elimination strategy is based on stratification of malariogenic potential, with a 
detailed description and implementation of control and elimination measures for each 
stratum, covering vector control, case management, information systems, surveillance 
and monitoring and evaluation; and identification of operational research and training 
needs. 

Most countries that are achieving malaria elimination started by implementing control 
measures aimed at seriously decreasing their malaria burden. The second aim was that 
the disease would no longer be a public health problem. Some of the critical ingredients 
for successful certification of elimination are high-quality surveillance with full 
coverage of all populations in the operational zones, high-quality laboratory services, 
well-defined protocols for case investigation to provide evidence of the absence of 
indigenous cases, and solid, continuous communication between the national 
elimination programme and local health services. 
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6. Stages and strategies for malaria elimination 

6.1 Recent experience from Saudi Arabia:  
 from control to elimination 
 (based on the presentation by Dr S. Al Seghayer)

The malaria elimination programme in Saudi Arabia was launched in 2004 with the 
intention of accelerating control operations in western endemic provinces, especially 
those bordering Yemen, to eliminate malaria over the subsequent 5–7 years. Efforts 
are being made jointly with neighbouring countries as part of the ‘Malaria-free 
Arabian Peninsula initiative’, supported by EMRO. A joint Saudi-Yemeni coordination 
committee was established in 2003.

The programme has adopted the following strategies: 
• strong political commitment;
• increased intersectoral cooperation;
• improved living standards;
• strengthened case management and quality laboratory confirmation of all 

cases; 
• joint cross-border initiatives to clarify case management, vector control and 

surveillance, with establishment of posts for screening and treatment at the 
border; 

• vector control, consisting mainly of indoor residual spraying, use of insecticide-
treated netting, larviciding of breeding sites mapped by a geographical 
information system (GIS) and space spraying as needed;

• improved surveillance, with the introduction of active case detection, 
epidemiological investigation of all cases and updating of malaria foci 
accordingly; 

• monitoring and evaluation of vector control operations and evaluation of 
changes in disease patterns; and

• health education and community participation.

The number of reported indigenous malaria cases dropped from close to 32 000 in 
1998 to 153 in 2005, and the total number of cases fell from 40 796 in 1998 to 1054 
in 2005. In October 2005, the national joint technical committee reviewed progress 
made in vector control and agreed on standardized indicators, expanded control 
activities in areas bordering Yemen and support for training at all levels. According to 
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epidemiological and entomological data, a remarkable reduction in transmission has 
been achieved in the provinces bordering Yemen. 

Most of the imported malaria cases are detected by the special malaria units established 
along the border with Yemen. Patients are treated with chloroquine and sulfadoxine–
pyrimethamine in combination with 1-day anti-gametocyte treatment with primaquine 
for P. falciparum infections. A new policy of antimalarial treatment with artemisinin-
based combination therapy has been adopted and will soon be implemented. The 
budget for malaria field operations has almost doubled, from US$ 11.5 million in 
2004 to US$ 20.9 million in 2005, demonstrating the willingness of the Government 
to achieve and maintain control operations. The indicators of outcome and impact 
used to evaluate the malaria elimination activities in Saudi Arabia are a combination 
of old (eradication time) and new (from the Roll Back Malaria programme) ones. 

 

6.2 Recent experience from Armenia:  
 from control to elimination
 (based on the presentation by Professor V. Davidyants)

Armenia was included in the Global Programme for Malaria Eradication when the 
country was part of the former USSR, and malaria was eradicated in 1963. The country 
was able to maintain its malaria-free status until 1994; however, malaria transmission 
(P. vivax only) gradually returned in the wake of the earthquake in 1988 and the 
collapse of the former USSR, when the necessary financial and skilled human resources 
for maintaining malaria free-status could no longer be sustained. By that time, all the 
malaria specialists of the 1960s had left, and expertise had to be rebuilt from scratch. 
Other problems encountered in the initial stages included a difficult entomological 
situation due to the reconstruction of irrigation in the Ararat Valley and a prevailing 
perception that malaria was a problem for the Ministry of Health only, with no need 
for the involvement of other sectors of the Government. The number of cases of 
malaria reached a peak in 1998 (1156 cases), but this was followed by a substantial 
reduction as a result of renewed efforts by the Government and numerous partners: 
only five autochthonous cases of P. vivax infection and one imported case of  
P. falciparum malaria were recorded in 2005.

With a well-functioning GIS-based surveillance system, malaria cases and foci have 
been carefully located and tracked over time in the national programme, and workers’ 
skills in entomology have been improved to provide guidance and support in vector 
control. The interventions used are: 

• larviciding of water reservoirs, indoor residual spraying, use of insecticide-
treated netting in selected locations and cleaning of drainage collectors;
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• environmental measures to prevent stagnant water in irrigation schemes;
• training and refresher courses for nurses, clinicians and environmental 

engineers; 
• health education for communities; 
• regular communication in newspapers and at conferences, including monthly 

reports in Armenian; and  
• reinforced research activities with national and international institutions, 

including several in Italy and the Russian Federation.

A memorandum of understanding on exchange of information with other Government 
sectors is in place, and there has been a clear change in professional and institutional 
mentality. The Prime Minister knows about malaria, the President knows about 
malaria, and the Government knows the monthly data on malaria. Other ministries 
have become involved. 

In the wake of the success of the programme, as malaria has become less of an issue, less 
priority is being given to malaria in Armenia; international organizations are giving less 
financing, and there is a financial deficit. At the same time, border collaboration is 
becoming increasingly important to eliminate local malaria transmission from certain 
neighbouring countries. 

6.3 Recent experience from the United Arab Emirates:   
 malaria elimination and its possible certification 
 (based on the presentation by Dr P. Bloland)

Historically, malaria transmission in the United Arab Emirates has been due to  
P. falciparum and P. vivax, and the main vectors have been Anopheles stephensi and  
An. culicifacies. In 1978, over 22 000 cases of malaria were reported. Following malaria 
epidemics in the 1970s, in 1977 the country re-established its central malaria 
department. Up to 1984, indoor residual spraying with DDT was the main strategy 
used in the vertical programme to reduce transmission and the number of malaria 
cases in high-risk areas. Between 1984 and 1990, the priority was to improve 
surveillance and elimination of foci of transmission. In 1990, a malaria case register 
was established, and each case and each suspected focus was investigated. The number 
of cases in 1990 was some 3500. The last autochthonous case of malaria was recorded 
in 1997. 

The last seven transmission foci in the country are well known and, in the western part 
of the country, overlap with those of Oman. Vector control, mainly larviciding of post-
rain pools and man-made habitats, such as irrigation basins, wells and reservoirs, is 
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intensively used and monitored in these foci. In addition, all malaria cases and infections 
are proactively traced and reported within public and private surveillance activities. 

Potential re-establishment of transmission is a concern in the United Arab Emirates  
because of the large immigrant labour force from endemic countries like India and 
Pakistan. Strategies for maintaining the malaria-free status are: 
• surveillance involving both the public and private sectors;
• case investigation;
• entomological investigation, including vector resistance to insecticides; and
• an average of 150 000 visits to potential breeding sites are carried out per year 

by personnel from municipalities and the elimination programme, to carry out 
larviciding operations with temephos and to restock larvivorous fish. 

In 2004, WHO and the United Arab Emirates started an assessment of malaria 
elimination in the country, for possible future certification. The steps included record 
review, sero-surveys in previously active foci, such as Al Ain, sero-surveys among 
immigrants and visiting workers and updating of national policies. 

During the sero-survey in 2005, 10 007 new immigrant workers to Al Ain (mainly from 
Afghanistan, Pakistan and Sudan) were tested, with a 6.5% positivity rate for 
immunoglobulin G. Of the positive cases, 52% were further investigated by microscopy, 
and 1% (4/377) were found to be positive. Among residents of previously active foci, 5748 
people were tested, with a 2.4% positivity rate and no microscopically positive cases. 

The authorities of the United Arab Emirates have concluded that the surveillance 
system is efficient in detecting malaria infections and that there is no evidence of on-
going malaria transmission. Certain areas of the country, however, remain receptive 
and are vulnerable owing to the high influx of temporary foreign workers. The 
programme aims to keep the receptivity as low as possible through well-organized 
vector control activities to prevent re-establishment of transmission. 

6.4 Stages and strategies in a malaria elimination  
 programme: overview 
 (based on the presentations by Dr A. Kondrachine and Dr H. Atta)

A prerequisite for malaria elimination is a decision by the government to do so, 
supported by a positive conclusion on the feasibility of malaria elimination in the 
country. Political commitment, accompanied by resource allocation and effective 
partnerships, constitute the basis of a malaria elimination programme. Continuous 
importation of malaria by international travellers carries the risk of eventual resumption 
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of transmission, as does the natural tendency to scale-down activities, management of 
staff and maintenance of political willingness when a programme is successful. 

Strategies for malaria elimination are based on the concept of a malaria ‘focus’. (See 
Box 3.)

 Box 3    What is a “malaria focus”?

The concept of a malaria focus is relevant in the near-elimination stage, when 
transmission in a country is becoming limited to certain localities. Once 
malaria elimination (i.e. interruption of transmission for 3 years or more) has 
been achieved, the emphasis should be shifted to monitoring and managing 
the receptivity and vulnerability of areas at risk of (re-)establishment of 
transmission. Such areas can include previous foci but also, for instance, new 
areas of agricultural development. 

In 1963, WHO (24) defined a malaria focus as “… a defined and circumscribed 
locality situated in a currently or formerly malarious area and containing the 
continuous or intermittent epidemiological factors necessary for malaria 
transmission”. Ecological insight into the concept was given by Beklemishev 
(25): “… a focus of infection is an integration of the populations of the 
parasite and populations of hosts and vectors that support its existence”. 

In current thinking, a focus of malaria transmission is confined to a biotope.  
It can correspond to a town, a village or other defined geographical area with 
Anopheles breeding sites, feeding and resting places and people exposed to 
biting by the vectors. In active foci, local malaria transmission is ongoing. 

Experience from countries of the Eastern Mediterranean Region, such as the 
Islamic Republic of Iran, Morocco, Oman and Saudi Arabia, shows that the last 
remaining foci before achieving malaria elimination are usually characterized by: 

• more efficient vectors and a longer transmission season than in the rest of 
the country;

• poor overall development, marginalized populations and weak health 
systems with inadequate coverage;

• common borders with neighbouring countries with a high burden; and

• intense cross-border population movement and a high immigration rate 
from well-identified endemic countries.
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Borrowing terminology from malaria eradication and on the basis of an evaluation of 
successful country experiences, implementation of a malaria elimination programme 
should consist of two phases: the preparatory and the attack phase. These are followed 
by the consolidation phase.

6.4.1 Preparatory phase

The preparatory phase should start with an assessment of needs, to identify any 
shortcomings in financial and human resources, equipment, laboratory reagents, 
antimalarial drugs, insecticides, vehicles, spraying machinery and information systems. 
Once this exercise has been completed, the list of requirements should be submitted to 
the responsible authorities for expeditious delivery of what is needed. In the meantime, 
personnel in specialized services, basic health services and the private sector should be 
trained or re-trained in malaria-related activities. Information on malaria foci should 
be collected, analysed, disseminated and evaluated, including information on 
physiography, entomology, GIS-identified foci, meteorology, population characteristics, 
malaria season, details of malaria transmission and an assessment of the feasibility of 
malaria elimination. This information should be used in formulating a plan of action 
for malaria elimination.

The most important technical aspect of the preparatory phase is introduction of 
epidemiological investigation and classification of cases. Its purpose is to map the main 
sources of infection in the country in order to allow targeting of interventions at 
individual malaria foci. 

Case classification is essential in any programme for elimination, and sufficient training 
(especially the training of trainers) for this purpose is required to avoid confusion at 
field level. Box 4 gives an overview of the terminology used in the eradication era for 
classification of cases by origin of infection. Adoption of this classification system by 
modern malaria elimination programmes is useful as long as it helps to target efforts 
and clarify progress towards elimination and reintroduction. Its adoption can be 
counterproductive when it is used to classify the majority of reported malaria cases as 
‘imported’ or ‘introduced’ without an appropriate, standardized, documented 
epidemiological case investigation. Declaring an ‘autochthonous’ case as ‘imported’ 
would require the forging of a travel history or allowing an extended period post-travel 
during which malaria cases would still be classified as ‘imported’. Declaring an 
‘indigenous’ case as ‘introduced’ is simpler. Local transmission is admitted, but instead 
of trying to prove that the source was an imported case (which is often impossible), it 
is simply assumed that imported cases must have been the source of infection.
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  Classification of malaria cases by origin of  
  infection: terminology from the eradication era

In the 1960s, during surveillance for malaria eradication, every malaria case 
detected was classified according to the origin of infection as indigenous or as 
imported, introduced, relapsing or induced (24, pp 32, 107, 115).

• indigenous: case the origin of which from local transmission cannot be 
disproved;

• imported: case the origin of which can be traced to a known malarious area 
(or country) outside the area (or country) in which it was found;

• introduced: case in which it can be proved that the infection is a first step 
(first generation) of local transmission subsequent to a proved imported 
case, i.e. in which the mosquito was infected from an imported case;

• relapsing: case shown by the history of the patient to be a probable relapse 
if careful epidemiological investigation shows that the infection was 
contracted before interruption of transmission was claimed in the locality 
and if there are no epidemiologically related malaria cases in the 
neighbourhood;

• induced: infection properly attributable to the effect of a blood transfusion 
or other form of parenteral inoculation, but not to normal transmission by a 
mosquito.

More broadly, locally acquired malaria cases were called ‘autochthonous’. This 
category consisted of indigenous and introduced cases and was used in contrast 
to imported cases. 

Another term sometimes applied was cryptic malaria, indicating an isolated 
case, usually in a non-endemic country, for which the origin of infection could 
not be readily explained and which was not associated with secondary cases, as 
determined through appropriate epidemiological investigation (26). This is a 
category of last resort. 

 Box 4

Some confusion in current use of case classification terminology by national 
programmes has been noted. Many countries in which malaria elimination efforts are 
under way report annually to WHO the numbers of ‘total’ and ‘autochthonous’ cases 
of malaria, with progressively fewer or even none in the latter category. A complete 
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absence of locally acquired malaria cases is epidemiologically unlikely: as long as 
Anopheles mosquitoes are present and in contact with the population, occasional 
infection of local mosquitoes by gametocyte carriers that visit or pass through a country 
cannot be prevented. Occasional first-generation, locally acquired infections (introduced 
cases) thus continue to occur, except in areas where the density and survival of Anopheles 
mosquitoes are systematically reduced by diligent vector control measures to a level 
where transmission is no longer likely. Reports from recently endemic countries of the 
absence of occasional introduced cases raise concern about the quality of the national 
case investigation system.

Currently available testing tools cannot ascertain the precise origin of a malaria strain 
or distinguish with 100% certainty between indigenous, introduced or relapsing cases. 
Until laboratory procedures become available for systematic, consistent ‘fingerprinting’ 
of malaria strains of different geographical origins, all cases of malaria must be 
considered to be due to local transmission, unless proven otherwise by careful 
epidemiological investigation. A method for genetic fingerprinting of parasite strains 
to trace the origins of infection is a research priority on the malaria elimination 
agenda. 

When elimination is eventually achieved, it is important to ensure that importation of 
malaria parasites by international travellers does not lead to resumption of local 
transmission, i.e. second-generation infections. The meeting considered that second-
generation infection (as opposed to first-generation introduced cases) can be assumed 
when there are clusters of three or more epidemiologically linked malaria cases, the 
origin of which from local mosquito transmission cannot be disproved. This concept 
and its practical implications will require further deliberation. 

6.4.2 Attack phase

The attack phase starts with the selection of antimalaria measures and formulation of 
a plan of action. The parameters to be considered in selecting interventions are their:
• expected effectiveness;
• cost;
• operational applicability and feasibility;
• ecological acceptability;
• acceptability by the population; and
• administrative applicability, including availability of infrastructure, trained 

personnel, financing, transport, legislative support, technical direction, public 
information and participation.
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The plan of action should incorporate activities for detection, diagnosis and treatment 
of malaria. Case detection should aim at coverage of the entire population of the 
country and should be enhanced in active malaria foci. The national treatment 
guidelines should be available in all health care facilities. In areas where P. falciparum 
occurs, use of artemisinin-based combination treatment should be made mandatory. 
Laboratory services should be provided with all the necessary equipment and reagents. 
Rapid diagnostic tests are usually not suitable for the final stages of P. vivax elimination 
owing to their relatively low sensitivity for this species (83% at present). Additional 
health posts might have to be established for early detection and management of 
malaria infection in foci with some signs of refractoriness, including engagement with 
private sector health care providers. Good links should be established with the 
personnel of specialized services other than public health, like defence, the interior 
and border guards. 

The possible place and role in the attack phase of mass fever surveys and blood surveys 
or the use of chemoprophylaxis or anti-relapse treatment for vivax malaria should be 
clearly spelt out. Active case detection (where it exists) should emphasize quality 
rather than the numbers of blood slides collected or rapid diagnostic tests performed.

Vector control activities are indicated for areas with ongoing transmission and for 
those that are receptive and vulnerable. Use of integrated vector management (27) is 
preferable, and this should be reflected in the plan of action. Activities in this context 
might include indoor residual spraying, use of personal protective measures, including 
insecticide-treated nets, and bio-environmental management. Larviciding as a leading 
measure is applicable in only a few countries. For example, the main field operation of 
the successful Oman malaria ‘eradication’ programme was total coverage of all the 
potential breeding places of Anopheles vector with weekly larviciding based on accurate, 
periodically updated maps. Ultra-low-volume space spraying (fogging) of insecticides 
is being used against adult-stage mosquitoes in areas such as the Saudi Arabian-
Yemeni border. 

Control of malaria to a level that leads to interruption of transmission requires input 
from and cooperation with general and specialized health services, including the 
private sector. Even in integrated health services, a specialized antimalarial component 
is required to plan, guide, monitor and evaluate implementation of the plan of action. 
Most of the field work, like case detection, diagnosis, treatment and health education, 
will be done by general health services. Every health worker in the country should be 
trained to identify malaria on clinical grounds and to refer cases for diagnosis (and 
treatment). As detection of each case is important in a malaria elimination programme, 
full collaboration of the private sector should be ensured and maintained. 

Achieving interruption of malaria transmission is almost impossible without intersectoral 
cooperation. Therefore, the involvement of the following services should be considered:
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• public works services, in relation to environmental management;
• meteorological services, for provision of the data necessary for epidemiological 

analysis and development of an epidemiological early warning system;
• agriculture, for the promotion of safe irrigation methods and joint vector 

control interventions;
• schools, as an entry point for dissemination of information on malaria and 

involvement in case detection and treatment;
• communication services, to assist in prompt channelling of epidemiological 

information; and
• defence and other ministries, for exchange of epidemiological information and 

implementation of joint activities.

Equally important is clear definition of the role of the various partners in the 
elimination programme. Malaria elimination efforts are at a serious disadvantage in 
countries where parts of the national territory are not accessible to government health 
staff, for instance because of civil unrest, separatist movements or illegal commercial 
or criminal activities. 

Cooperation with neighbouring endemic countries is a prerequisite for achieving 
malaria elimination and subsequent maintenance of malaria-free status. Sometimes, 
similarly active programmes must be set up and maintained on both sides of an 
international border. 

Monitoring and evaluation should be continuous, for:
• regular measurement of accomplishments;

• establishment of priorities for resource allocation and programme activities;

• determination of effectiveness and identification of strong and weak points 
and the reasons for failures;

• determination of costs;

• enhancement of efficiency, performance and quality;

• provision of information for re-planning and corrective actions; and

• adjustment of the programme.

The evaluation component should be integral to the malaria elimination programme 
and at the same time be part of the overall information system of the health services. 
Planning, implementation, monitoring, evaluation and re-planning must be continuous 
and cyclical. The methods of evaluation must be related to the objective of the 
programme, i.e. the (verification of ) interruption of malaria transmission. To simplify 
evaluation, use of only a few indicators is strongly recommended. 
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6.4.3 Consolidation phase

The aim of the consolidation phase is to clear any remaining foci and to interrupt local 
transmission completely. It starts when there are only a few indigenous malaria cases, 
generalized attack measures can be discontinued, and full, total coverage surveillance 
operations are in place. During this phase, the epidemiological services should be 
capable of:

• detecting any possible continuation of transmission and determining its causes 
in order to eliminate them; and 

• detecting any possible reintroduction of malaria transmission following impor-
tation of cases. 

The consolidation phase is of unlimited duration, but usually ends after 3 years of 
active surveillance have shown the absence of any new indigenous cases.       

Experience in countries of the Eastern Mediterranean Region shows that the total 
time needed for malaria elimination by countries with high-level commitment and 
dedicated resources is usually not less than 10 years (see Box 5.) 
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Experience in the Islamic Republic of Iran, Morocco, Oman and Saudi Arabia 
indicates that countries in the Region have gravitated towards similar, well-
defined stages in terms of activities, time frames and evaluations: 

(i)  preparatory phase: usually 2 years, for clearly stating goals and 
objectives; analysing the situation and strengthening the capacity of the 
programme to design and update strategies; developing a time-bound work 
plan, including the necessary infrastructure and logistics; and assessing the 
information needed to obtain more financial resources and to calculate the 
numbers and skills of human resources needed for the programme at all levels;

(ii)  attack phase: usually 3–5 years, depending on the malaria species, for  
full implementation and monitoring of all planned strategies to reach a low 
incidence level (usually defined as an annual parasite index of less than one 
case of malaria per 10 000 population in areas at risk); and

(iii) consolidation phase: of unlimited duration, for interruption of local 
transmission during about 3 years, by strengthening surveillance and, possibly, 
focal indoor residual spraying to clear remaining residual foci. 

These are followed by a: 

(iv)  maintenance phase: for prevention of reintroduction after the last 
identified ‘autochthonous’ case with no evidence of local malaria transmission 
for 3 consecutive years, usually aiming at strengthening a proactive 
surveillance system and vigilance, and maintaining selected vector control 
operations, intersectoral collaboration and awareness and skills of health care 
workers, including from the private sector. 

Experience shows that elimination of P. vivax transmission is more difficult than 
elimination of transmission of P. falciparum, as the parasite strains have a 
longer incubation period (especially P. vivax hibernans in moderate and cold 
climates) and because hypnozoite carriers are difficult to detect and control. 

  Phases and time frames in malaria elimination:  
  country experiences from the EMRO Region

 Box 5
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7. Maintenance of malaria-free status  
 after successful elimination

7.1 Recent experience from Tunisia
 (based on the presentation by Dr M. Garbouj)

As a result of an intensive malaria eradication campaign, which started in 1967, the 
Government of Tunisia has successfully eradicated malaria in the country. The last 
three autochthonous cases of malaria were officially recorded in 1979. At the time, the 
national malaria eradication programme consisted of three phases: 
(i)  attack: 1968–1972, involving active and passive case detection followed by 

proper case management, indoor residual insecticide spraying and larviciding 
operations; 

(ii)  consolidation: 1972–1979, with similar interventions except for indoor residual 
spraying; and 

(iii)  maintenance: 1979–1989, with active case detection in selected ‘hot spot’ 
provinces, passive case detection countrywide, active follow up of travellers from 
endemic countries, treatment of malaria cases and epidemiological investigation 
of contacts and larviciding (chemical and biological measures).

A nationwide parasitological survey of 20 000 schoolchildren in 1991 confirmed the 
absence of local transmission, with no positive cases found. 

The programme is now facing new challenges, due to an increasing number of imported 
malaria cases, with a peak of 75 cases recorded in 2003 linked to the setting up of the 
African Development Bank in Tunis. Most of the imported cases are P. falciparum 
infections acquired in sub-Saharan Africa. 

Since 1996, the national programme has implemented a strategy to prevent the 
reintroduction of malaria, with the following components: 
• maintenance of the health worker skills and equipment necessary to ensure 

diagnosis, combined with proper, free case management. Cases of uncomplicated 
P. falciparum malaria are treated with mefloquine or, as decided in 2005, with 
Coartem®; severe cases are treated with quinine. P. vivax infections are treated 
with chloroquine and primaquine. 

• a strong surveillance system with mandatory case notification and selective 
screening for malaria in: 
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o international travellers (persons who have visited endemic countries during 
the previous 2 years);

o cases of unexplained persistent fever;
o cases of persistent fever after blood transfusion; and
o the households of patients with imported malaria.

• entomological surveillance, including: 

o mapping of suitable breeding sites; 
o vector control, including use of biological control methods (larvivorous fish); 

and
o intersectoral collaboration; 

• control of imported malaria through: 

o health education;
o chemoprophylaxis and follow-up of travellers to endemic areas; and
o strengthening the role of health control posts at international borders, 

especially at airports. 

The lessons learnt include: 

• continued difficulty in choosing and implementing the best strategy to prevent 
the reintroduction of malaria, given the increases in international travel and 
imported cases;

• need to readjust the screening system in health facilities in line with the level of 
malaria transmission risk; 

• importance of standardization of malaria diagnostic approaches that are well 
coordinated with the private sector and include a quality assurance system; and 

• need for maintenance and continuous assessment of:

o an efficient detection system in health care facilities, including health workers’ 
skills, to promptly diagnose and provide efficient treatment;

o an efficient information and awareness-raising system for travellers, including 
updated chemoprophylaxis and treatment policies; and

o vector control operations. 
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7.2 Maintenance of malaria-free status: overview
 (based on the presentation by Dr A. Kondrachine)

Vigilance is the key to maintaining malaria-free status after elimination, combined 
with continued preventive measures in receptive, vulnerable areas. This ‘maintenance’ 
phase for preventing reintroduction is in principle of unlimited duration. It is usually 
aimed at strengthening a proactive surveillance system and vigilance, maintaining 
selected vector control operations, intersectoral collaboration and raising awareness 
and the skills of health care workers, including in the private sector. 

Maintenance of malaria-free status thus relies on: 

• an efficient surveillance system and strengthened information collection, analysis 
and dissemination; 

• active epidemiological investigation;

• continuous assessment of preventive measures in place;

• good coverage and involvement of health services with specialized malaria 
prevention services; 

• availability of reagents, antimalarial medications, materials and equipment; and

• training and retraining of personnel involved in elimination. 

Current challenges to the prevention of reintroduction of malaria include:

• inadequate information on malaria status in different areas;

• inadequate cross-border cooperation between (previously) malaria endemic 
countries;

• risk of introduction of multidrug-resistant P. falciparum; 

• difficulty in tracing imported cases and gametocyte carriers;

• inadequate vigilance for malaria;

• lack of awareness of the risk for malaria reintroduction among government 
health service staff; and

• inadequate training on malaria.
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8. Sequential elimination of malaria parasite  
 species
 (based on the presentation by Dr A. Schapira)

Experience in areas such as Central Asia, Transcaucasia, Northern Africa and Asian 
and American countries (including central China, Mexico, parts of Thailand, southern 
Vanuatu and northern Viet Nam) suggest that, often, sustained malaria control efforts 
result in elimination of P. falciparum from an area before that of P. vivax. This is probably 
due mainly to the persistence of hypnozoites (the dormant liver stages) of P. vivax. 

Currently available techniques make deliberate elimination of P. falciparum more 
feasible. Rapid diagnostic tests are highly sensitive for P. falciparum, in contrast to 
those available to detect P. vivax. Artemisinin-based combination therapy is highly 
effective against P. falciparum and reduces gametocyte carriage markedly, thereby 
reducing transmission. 

Aiming to eliminate P. falciparum before P. vivax raises the prestige and self-confidence 
of a national programme, as the objective is tangible and corresponds to a real benefit 
for public health, given the more frequent lethality of P. falciparum infections. 
Furthermore, it might make sense to attack P. vivax less aggressively, because mixed  
P. falciparum–P. vivax infections result in significantly fewer fatal outcomes due to 
severe malaria (28). Once P. falciparum has been eliminated, the remaining cases of  
P. vivax may instigate the maintenance of good surveillance. 

In Thailand, however, from which P. falciparum infections have almost disappeared, 
10% of patients with P. vivax infection treated with chloroquine are subsequently 
found to have concomitant P. falciparum infection. As two-thirds of these cases could 
be detected by rapid diagnostic tests (29,30), it might be rational in aiming for  
P. falciparum elimination to use artemisinin-based combination therapy systematically 
in all cases of P. vivax malaria or to use polymerase chain reaction for secondary 
diagnosis in all cases found to be positive by microscopy or rapid diagnostic tests. 

Some key features of the four malaria species that infect humans are listed below 
(adapted from the presentation by Dr A. Beljaev).
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P. falciparum  

• has enormous demographic and socioeconomic effects;

o is poorly adapted to temperate climates;
o can be sustainably eliminated, even in tropical countries; and
o does not (re-)establish easily, as not all malaria vectors are compatible.

P. vivax 
• causes less socioeconomic damage;

o does not exist in most of the Afrotropical zoogeographical region;
o is well adapted to temperate climates;
o can be sustainably eliminated, even in tropical countries; and
o does not readily develop resistance to antimalarial drugs. 

P. ovale 
• is endemic mainly in the Afrotropical zoogeographical region.

P. malariae 

• if left untreated, can persist in the blood of some persons for several decades.
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9. Information and reporting systems  
 for malaria elimination 
 (based on the presentation by Dr M. Ejov)

Efficient information and reporting systems are essential elements of any malaria 
elimination programme. During the attack phase, they are needed to monitor progress 
against time-bound elimination targets. During the consolidation and maintenance 
phases, they are needed to monitor the absence of indigenous cases and of local 
transmission. 

A strong information system allows timely recognition and management of autoch-
thonous cases wherever they occur and the taking of immediate remedial measures. 
The information system should also: 
• allow assessment of the performance of the elimination strategy (cost-effective-

ness of interventions); 

• provide managers and decision-makers with up-to-date information on the 
performance of the health, laboratory and other intersectoral services dealing 
with routine malaria elimination activities; and

• guide resource allocation to the elimination programme according to phases and 
particular situations, such as a sudden, large influx of immigrants.

Information is needed on case management, operations, epidemiology and adminis-
trative and financial matters. The principles that apply to information and reporting 
systems are as follows: 
• The information to be collected should be strictly related to the elimination 

objectives, targets and interventions.

• The personnel in charge of collecting information and the mechanisms for 
reporting it should well identified. 

• Forms, tables and graphs should be standardized and used on a regular basis. 

The objectives of the information and reporting system evolve according to the 
elimination phase. During the preparatory phase, decisions should be taken and plans 
made about the data to be collected, including their format, and the personnel to be 
in charge of collecting and reporting, with clear responsibilities. A baseline survey 
should be conducted, including the necessary geographical, epidemiological and 
entomological information, and all the data collected should be analysed and 
consolidated in detailed databases and maps. 
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During the attack phase, the focus should be on monitoring planned interventions, 
such as indoor residual spraying, case management and setting up a surveillance 
system, and on assessing the impact of control measures on local transmission. 
Technical and operational shortcomings must be identified, and suspected and 
confirmed malaria cases must be immediately notified and managed, with the setting 
up of a strong central recording system. 

During the consolidation phase, surveillance activities must be capable of detecting 
local cases and potential local transmission, finding underlying causes of residual 
transmission, if any, and continually ascertaining the malaria elimination status. 

Data collection relies on passive and active detection, epidemiological investigation 
and follow-up of positive cases, epidemiological and entomological monitoring of 
malaria foci, mass blood surveys and any other blood surveys routinely implemented 
in the country (such as HIV/AIDS surveys). The sources of data that might be relevant 
include: 

• routine data obtained by monitoring and evaluation of malaria cases, epidemio-
logical and entomological information and reports on programme activities, in-
cluding administrative and financial data; 

• routine health data, such as on health management and referral health care, 
including from the private sector; 

• research data, such as the results of operational research, community or household 
surveys, health facility surveys and national demographic and health surveys; 

• spatial and environment information; and 

• any relevant documents from sectors other than health. 

The success of an elimination programme can be compromised by: 

• unreliable or outdated data from national censuses or administrative data; 

• a critical difference between reported and actual numbers of ‘malaria’ cases; 

• reluctance of countries to provide and share data; 

• lack of skilled staff and financial resources to set up and maintain a strong 
surveillance and reporting system; and 

• lack of private sector involvement. 
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10. Assessment of malaria elimination 
 (based on the presentations by Dr P. Bloland and Dr A. Kondrachine)

Certification of malaria elimination requires proving beyond reasonable doubt that 
the chain of local human malaria transmission by Anopheles mosquitoes has been 
interrupted. There are two means of making the assessment: ‘proving’ or disproving 
that malaria transmission has ended in a given place and at a given time, or ‘proving’ 
or disproving that a country that has embarked on elimination is achieving its goal. In 
both cases, the intention is to make a defensible, plausible argument that, beyond 
reasonable doubt, malaria transmission has ended in a given place and at a given time. 
This implies that all the available evidence has been evaluated and has been found to 
be consistent with the assertion that malaria elimination has been achieved and that 
good quality surveillance systems are in place that would be capable of detecting local 
transmission if it were occurring. 

With both methods, the following criteria for achieving and maintaining malaria elimination 
should be assessed: extensive coverage by high-quality public and private curative and 
preventive health services; a high-quality surveillance system; direct measurements of 
potential local transmission; and supportive operational research activities. 

Core demographic indicators can provide a good idea of the overall health situation 
and coverage by high-quality public and private curative and preventive health services. 
These include the crude mortality rate, the mortality rates for infants and for children 
under 5, and the maternal mortality rate. Coverage by health services with specific 
capacity for malaria diagnosis and treatment and the proportion of the population 
covered by those facilities (living less than 5 km or 1 h by foot) and by antimalarial 
interventions (such as indoor residual spraying, larviciding and adequate treatments) 
should be known, especially in former transmission foci and newly receptive areas.

Recognized methods for assessing the quality of a surveillance system are based on 
criteria such as usefulness, simplicity, flexibility, data quality (completeness and validity 
of data collected by the surveillance system), acceptability, sensitivity (proportion of 
cases detected by the system; ability to monitor changes in the number of cases over 
time), positive predictive value (proportion of cases reported by the surveillance system 
that actually have the disease), representativeness (ability of the system to describe the 
occurrence of a health-related event accurately over time and its distribution in the 
population by place and person), timeliness (ability of the system to identify and 
investigate or intervene quickly) and stability (31).

Proxy indicators to monitor the quality of surveillance systems are used, for instance, 
in the poliomyelitis eradication programme, which relies on the ability of the system 
to detect at least one case of acute flaccid paralysis that is not poliomyelitis per  
100 000 population under 15 years of age. Another proxy indicator might be the 
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proportion of reporting units supplying surveillance reports on a regular basis even 
when no cases are reported. Special efforts should be made to cross-check surveillance 
reports with hospital records and antimalarial drug supply figures in former or current 
areas of transmission. Special attention should be paid to the assessment of laboratory 
and diagnostic quality assurance systems for microscopy, serology, molecular assessment, 
clinician knowledge and practices. The assessment should also include the proportion 
of reported cases and foci fully investigated. 

An indicator of timeliness of diagnosis and treatment specific for malaria is the 
proportion of cases of P. falciparum infection with gametocytes. Gametocytes usually 
do not appear if cases are treated within 6 days of the onset of symptoms. To use this 
indicator, a laboratory must specify the stage of P. falciparum diagnosis, which is in any 
case good practice.

Direct measurements of potential local transmission include entomological monitoring 
activities, such as the abundance of vector species, proportion of nulliparous mosquitoes 
(or other measures indicating physiological age), mapping of risk areas, sporozoite 
rates and monitoring resistance of vectors to insecticides. Other direct measurements 
are specific parasitological surveys with blood slides or rapid diagnostic tests; sero-
epidemiological surveys to evaluate the size of the risk for importation, to identify 
high-risk immigrants and to evaluate former foci of transmission; and genetic 
characterization to distinguish single-source local infection from imported sources as 
well as searching for the origin(s) of parasites.

Supportive operational research activities might focus on validation of molecular tools 
for genetic characterization (including specific banks of pedigreed parasites) and 
verification of local transmission; quantification of the risk of reintroduction of malaria 
from individual imported cases and determining whether expensive screening 
programmes are justified or cost-effective; development or selection of effective 
methods to improve use of preventive measures, including chemoprophylaxis, among 
travellers; and use of rapid methods for screening immigrants and temporary workers 
on arrival. The latter is obviously of less use in the case of P. vivax, as long as methods 
for detecting hypnozoites have not been developed.

Malaria elimination usually takes place concomitantly with importation of malaria 
parasites from abroad due to international travel. In an assessment for elimination, it 
must therefore be proved beyond reasonable doubt that the chain of local human 
malaria transmission by Anopheles mosquitoes has been interrupted and that all persons 
with malaria detected in the country acquired their infection outside the country or 
that the infection can be traced to first-generation mosquito transmission of imported 
malaria. It is critical to provide details of all malaria infections detected in the country 
during a specific time. The availability and implementation of an elimination plan of 
action that is financially and politically supported and includes the interventions 
required to maintain malaria-free status must be considered and checked. 
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11. Administrative procedures and criteria for  
  certification of malaria elimination by WHO
 (based on the presentation by Dr A. Kondrachine)

The administrative procedures and criteria for official recognition of malaria-free 
status remain to be agreed upon and used by WHO and its Member States. Three 
general principles apply for certification: 

1. certification for a country as a whole and for all four human malaria species; 

2. inspection and certification by a team led by WHO; and 

3. publication of registration of certification in the Weekly Epidemiological Record 
and in an official register of the Member States in which malaria elimination 
has been achieved.

On the basis of the experience with certification of malaria elimination in the United 
Arab Emirates, the steps to be taken to reach the final stage of recognition and 
certification of malaria elimination by WHO might be as follows: 

• A request for certification is sent from the national government to the WHO 
Regional Director. 

• WHO responds by communicating the elimination criteria and specifying the 
documents necessary to provide reasonable evidence that malaria transmission 
has been interrupted throughout the country.

• WHO and the Member State prepare a plan of action for certification.

• The Member State prepares the necessary documentation.

• A WHO evaluation team (preferably made up of experts from WHO 
Headquarters and regional offices and experts from outside WHO) visits the 
country, verifies the documents, makes site visits and explores anything else of 
relevance.

• The evaluation team prepares a report with a recommendation to the Regional 
Director. 

• The report is reviewed by WHO and non-WHO malaria experts (expert group 
to be identified), and consolidated recommendations are made by the task force 
secretariat to the Director-General of WHO for a final decision.

• The decision of the Director-General is communicated to the Member State. 

• Positive decisions are published in the Weekly Epidemiological Record and inserted 
in a WHO official register. 
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Until a malaria elimination expert group and task force secretariat have been established, 
the current GMP elimination task force will send its recommendations for certification, 
with the accompanying dossiers, to the Chairman of the most recent meeting of the 
WHO Expert Committee on Malaria. The latter will be responsible for consolidating 
a recommendation to the Director-General of WHO. 

12. The poliomyelitis eradication programme:  
 tools, practices and lessons learnt
 (based on the presentation by Mr J. Everts)

WHO and its partners are using a combination of routine and more aggressive 
immunization strategies to ensure the eradication of poliomyelitis in the coming years. 
Practical issues include the means for measuring progress, strengthening of the 
international surveillance system and addressing challenges, quality standards for 
surveillance, including laboratory networks, principles and procedures for certifying 
eradication and responding to outbreaks, vaccine production and WHO’s role in 
support of the programme, including staffing implications and budget requirements. 

Aspects of the polio eradication programme that would seem to be particularly relevant 
in the context of malaria elimination include: 

• the need for clear strategies;

• anticipation of problems to be addressed in ensuring maintenance of successes 
without undermining the programme; 

• a global, regional and country surveillance system backed up by a strong 
laboratory network with an appropriate quality assurance system; 

• an efficient rapid response system to control outbreaks rapidly;

• genotyping of the poliovirus in order to trace virus circulation and identify or 
disprove local transmission;

• mechanisms for certification; and

• resource implications of the programme for WHO. 
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13. Main conclusions and next steps

The main purposes of the short, informal consultation were to clarify the concepts of 
eradication and elimination, take stock of recent developments on malaria elimination 
and initiate a WHO-wide GMP work plan on malaria elimination. 

During the meeting, consensus began to emerge on the following: 

• For certification purposes, malaria elimination should be defined as ‘the 
interruption of local transmission by mosquitoes’ and should cover by definition 
all Plasmodium species that infect humans.

• WHO should establish procedures to provide official certification of malaria 
elimination for Member States that have achieved that goal.

• The minimum geographical area for certification of elimination should be a 
country (nation, WHO Member State).

• During national malaria elimination, national authorities could take intermediate 
steps for sub-national elimination or elimination of only one species (usually P. 
falciparum).

• Certification of elimination can be provided for one date only. Countries will 
have to report to WHO on maintenance of their malaria-free status. 

• A defining criterion for ongoing local malaria transmission by mosquitoes might 
be the occurrence of clusters of three or more cases of malaria infection that can 
be traced with high likelihood to one source of mosquito-transmitted infection 
within the territory. A country could be considered malaria-free when there 
have been no such clustered cases due to local malaria transmission by mosquitoes 
for 3 consecutive years. This concept and its practical implications require 
further deliberation. 

• In the interests of international (travel) health, the (re-)appearance of local 
falciparum malaria transmission in certified ‘malaria-free’ countries should be 
notified immediately in the Weekly Epidemiological Record.

The meeting proposed the following key activities for the WHO malaria elimination 
agenda for the period 2006–2008:

• agreement on a list of countries targeted as priorities for (certification of ) malaria 
elimination (see Annex 5 for a provisional list, including non-endemic countries 
where prevention of reintroduction is an issue);
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• finalization of the planned United Arab Emirates malaria elimination assessment 
by independent experts, to serve as a case study for drawing up certification 
guidelines;

• in order to update certification criteria and procedures, definition or clarification 
of: 

o preconditions for malaria elimination, including surveillance criteria;
o thresholds for elimination and re-establishment of local transmission; 
o certification requirements and standard operating procedures; and
o roles and responsibilities of WHO Headquarters and regional and country 

offices;
• formal agreement from the World Health Assembly on establishing malaria 

elimination certification, with subsequent assignment of the necessary 
resources;

• formal post-elimination procedures (for countries and WHO); 

• guidelines on: 

o how to achieve malaria elimination and prevent re-establishment of 
transmission, building on existing EMRO guidelines; and

o how to certify malaria elimination, i.e. how to prove beyond reasonable doubt 
that local malaria transmission has been interrupted in a given country; 

• promotion of research on elimination, including research on use of genetic 
fingerprinting of parasites to aid case investigation and assessment of possible 
re-establishment of local malaria transmission; 

• capacity building in dedicated WHO courses on malaria elimination;

• support to EURO, EMRO and AMRO for existing regional malaria elimination 
activities; and

• advocacy and fund raising.

As an outcome of the meeting, a dedicated GMP task force on malaria elimination 
was established, with the involvement of technical staff from Headquarters and from 
AMRO, EMRO, EURO and WPRO. This group has reviewed the status of malaria 
elimination in the WHO regions that are most actively engaged in elimination 
(AMRO, EMRO and EURO) and of the activities planned for the 2006–2007 
biennium. (See Annex 4.) 

The development of core GMP indicators for malaria elimination is an immediate 
priority. Draft criteria for malaria elimination and reintroduction are listed in Annex 6.
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Annex 1.  Agenda

Saturday 25 February

13:30 Introductory remarks  Dr Arata Kochi,  
   Director, GMP

13:40 Introduction of participants, nomination  
 of chairperson and rapporteur  Dr Charles Delacollette

13:50 Introduction to the consultation  Dr Charles Delacollette

14:00 Agreement on the WHO concept of malaria   
 elimination: review of existing approaches  
 and definition of disease elimination  Dr Anatoli Kondrachine  
 both within and outside WHO  Dr Andrew Beljaev

14:45 Current status of political commitment and ongoing efforts  
 of Member States and regions on malaria elimination  
 (elimination as a national, subregional or regional strategy)

 EURO status and achievements  Dr Mikhail Ejov 
 EMRO status and achievements  Dr Hoda Atta 
 AMRO status and achievements  Dr Keith Carter

15:30 Experience from the United Arab Emirates  
 in malaria elimination  Dr Peter Bloland

15:45  Coffee break

16:00 Maintenance of the malaria-free status: experience from Tunisia   
   Dr Mounira Garbouj

16:15 From control to elimination: experience from Saudi Arabia 
   Mr Suleiman Al Seghayer

16:30 From control to malaria elimination: experience from Armenia 
    Professor Vladimir Davidyants

16:40 Prerequisites (including feasibility criteria) and organizational  
 aspects linked to the establishment of a national malaria elimination  
 programme  Dr Anatoli Kondrachine

17:00 Phase-wise and time-frame of the malaria elimination programme  
   Dr Anatoli Kondrachine  
   Dr Hoda Atta
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17:10 Development of the WHO concept of sequential elimination  
 of malaria species, e.g. P. falciparum versus P. vivax Dr Allan Schapira

17:30 Experience from the poliomyelitis eradication programme  
    Mr Johannes Everts

18:00 End of Day 1

Sunday 26 February

08:30 Essential requirements of a malaria information system to be  
 implemented in malaria elimination programme Dr Mikhail Ejov 
    Dr Hoda Atta

09:00 Assessment of a malaria elimination programme  
 (procedures, frequency, indicators)   Dr Peter Bloland

09:30 Procedures and criteria for certification of malaria elimination   
    Dr Anatoli Kondrachine

10:00  Coffee break

10:20 Clarifications on the above presentations   Chairperson

10:45 Plenary discussion: normative documents, guidelines and other 
 procedures to be developed or updated or finalized by WHO in the 
 context of malaria elimination programmes  Chairperson

11:15 Plenary discussion: relevance of setting up a study group or advisory 
 committee on malaria elimination   Chairperson

11:30 Finalization of the 2006–2007 global WHO malaria elimination  
 agenda (products, activities and budget)  Chairperson

12:00 Closure
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Annex 3.  Conditions to be met before  
 initiating a malaria eradication   
 programme4  

1. Government commitment to undertake the malaria eradication programme 
and to support it from beginning to end. The financial support is reflected in the 
country’s development plan with normal budgetary allocations.

2. There is evidence that eradication of malaria is technically and operationally 
feasible. 

3. Government commitment and plan to develop its basic health services, 
recognizing that the ‘total coverage basis concept’ developed as part of malaria 
eradication programmes is the foundation of a country’s health infrastructure. 

4. Execution of the entire programme should be based on effective central and 
peripheral government administration. 

5. Good communication system allowing transport of staff, supplies and equipment 
into malarious areas. 

6. The full implications of a time-limited malaria eradication programme must be 
reflected in a plan with the following points: 
a. sufficient background information to provide an adequate basis for planning; 
b. method(s) of attack to be specified in detail and sufficient evidence given that 

interruption of transmission can be achieved by proposed method(s); 
c. adequate administrative and legislation provisions in place to cover programme 

requirements; 
d. formation, authority, organization and responsibility clearly defined, including 

delegation of authority and disciplinary measures; 
e. effective mechanisms in place to ensure coordination between government 

departments, agencies and neighbouring countries; 
f. adequate training and refresher sessions; 
g. detailed plans for attack measures and surveillance operations; 
h. provision of health education; 
i. the plan covers the whole programme, with progress measured every year; 
j. a plan is available to measure progress at all stages, including assessments by 

an independent team; 
k. the budget is correctly and realistically estimated, including funding to cover 

the whole programme and provision for unexpected expenses; and
l. adequate provision for effective vigilance to prevent reintroduction.

4. Adapted from the report of the fourteenth Expert Committee on Malaria (WHO Technical 
Report Series, No. 382), Geneva, World Health Organization, 1968.
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Annex 4. Malaria elimination status  
 by WHO region5  

A. EURO (M. Ejov)

Regional outlook: unique opportunity and solid evidence to move from control to 
elimination in the region because of: 
• demonstrated feasibility of malaria elimination in the past; 
• visible impact on malaria of Roll Back Malaria interventions;
• strong political commitment to achieve a greater impact on malaria at national 

level (Tashkent declaration); and
• availability of effective means to control and eliminate malaria regionally.

1. Malaria elimination goals:

• by 2010, to interrupt transmission of P. falciparum malaria in Tajikistan and 
Central Asia as a whole; and

• by 2015, to interrupt transmission of malaria and eliminate the disease in all 
affected countries of the Region.

2. Objectives:

• to interrupt malaria transmission in countries where it is a focal problem and 
there is clear evidence of political support and technical and operational 
feasibility of elimination;

• to reduce further the incidence and prevalence of malaria in countries where 
elimination does not appear to be feasible at present; and 

• to prevent re-establishment of malaria transmission and to maintain malaria-
free status in countries and territories where it has been eliminated.

3. Key strategies: 

• provide early diagnosis and adequate treatment of malaria cases;
• apply cost-effective vector control measures;
• detect, contain and prevent malaria outbreaks; and
• reinforce malaria surveillance and validate antimalarial interventions by focused 

operational research. 

5. From information provided by regional malaria advisers during and after the meeting.
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In settings where elimination is feasible, particular attention should be paid to: 
(i) conducting pre-elimination surveys;
(ii) drawing up plans for malaria elimination;
(iii) applying the attack measures and evaluating results regularly;
(iv) notifying early all suspected and confirmed cases of malaria and treating them; 
(v) building up a reliable, sensitive malaria surveillance system.

4. Main constraints:

• limited financial resources invested in malaria control by governments;
• chronic dependence of all national malaria control programmes in affected 

countries on external support;
• non-sustainability of donor response, which occurs only in epidemic situations 

and is never sustained longer than 3 years; and
• traditionally weak partner response in small-scale outbreaks, occurrence of 

sporadic cases and high risks of malaria resurgence.

5. Main challenges:

• sustaining donor interest when epidemics of malaria have levelled off and the 
results achieved must be consolidated; and

• attracting donor interest in supporting the new regional malaria elimination 
initiative.

6. Milestones in malaria elimination

•  At regional level:

2005:  Regional declaration to move from malaria control to elimination consented 
to by all malaria-affected countries of the Region 

2006: Regional declaration to move from malaria control to elimination to be 
endorsed by ministers of health

2006:  Subsequent Regional strategy to be developed

•  At country level:

2005:  A goal of the revised national malaria strategy is elimination of P. vivax 
malaria in Armenia by 2010. 
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2005:  A goal of the revised national malaria strategy is elimination of P. falciparum 
malaria in Tajikistan by 2010.

2006–2007: Pre-elimination surveys to be conducted; plans of operations to eliminate 
P. falciparum in Tajikistan and P. vivax malaria in Armenia and Turkmenistan 
to be developed; and elimination campaigns to be launched

7. Country example

Armenia

Malaria was completely eradicated in Armenia in 1963, and malaria-free status was 
maintained until 1994. After 1991, following the collapse of the former Union of 
Soviet Socialist Republics, maintaining the malaria-free status became very difficult.

In the late 1990s, financial and economic resources were scarce; human resources had 
collapsed; and the Ministry of Health had to face the problem of malaria alone, until 
a partnership with WHO was forged.

Subsequently, considerable achievements have been made both professionally and 
institutionally, with a change in mentality.

The expected problems in the future are the paradox of the acuteness of the problem 
of malaria, the financial deficit and collaboration with neighbouring and other 
countries.

8. Proposed countries for piloting the malaria elimination programme, 2006–2010

Country Tajikistan Armenia Turkmenistan
Species to be eliminated P. falciparum P. vivax P. vivax
Past elimination experience  Achieved  
 P. falciparum P. vivax P. vivax
Distribution in space Focal problem Very focal problem Very focal problem
Feasibility of elimination High Very high High
Commitment to elimination Very high Very high High
Current interventions IRS, ITNs, treatment  Radical treatment Radical treatment 
 of uncomplicated  with CQ+PQ,  with CQ+PQ, 
 P. falciparum with  reinforced malaria reinforced malaria 
 ASU+SP, larvivorous  surveillance surveillance 
 fish      

Funds available Partly available None None



56 WHO Global Malaria Programme

B. EMRO (H. Atta)

1. Strategic approaches

 Technical approaches
• Promote and facilitate access of populations at risk to reliable diagnosis and 

effective treatment of malaria.
• Promote and facilitate application of effective preventive measures against 

malaria for populations at risk.
• Support prevention and control of malaria in epidemic situations, complex 

emergencies and urban settings. 
• Support expansion and maintenance of malaria-free areas.

 Supportive approaches 
• Support countries in strengthening the capacity of malaria control programmes 

at national and district level in partnership with all relevant agencies.
• Strengthen malaria surveillance, monitoring and evaluation systems and opera-

tional research. 

2. Country classification

• Group 1a (9 countries): malaria-free (eliminated): 7% of population

º 1960s: Lebanon (1963), Palestine (~1965)
º 1970s: Jordan (1970), Qatar (~1970), Libyan Arab Jamahiriya (1973), 

Bahrain (1979), Tunisia (1979)
º ?: Kuwait
º 1990s: United Arab Emirates (1998)

Roll Back Malaria objective for Group 1a: prevent malaria reintroduction in malaria-
free areas. 

• Group 1b (4 countries): close to elimination): 24% of population

º Egypt, Morocco, Oman, Syrian Arab Republic
Roll Back Malaria objective for Group 1b: eliminate residual transmission. 

• Group 2 (3 countries): elimination in countries of low endemicity 

º Iraq, Islamic Republic of Iran, Saudi Arabia
Roll Back Malaria objective for Group 2: reduce malaria so that it is no longer a public 
health problem by 2010, with subsequent elimination of transmission by 2015.
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• Group 3 (2 countries): intense malaria, weak programmes, complex emergencies but 
local elimination projects 

º Yemen, Socotra Island
º Sudan, Khartoum and Gezira: malaria-free initiative

3. The way forward: expansion and maintenance of malaria-free areas6 

• Support for sub-regional projects for malaria elimination:
º malaria-free North Africa
º malaria-free Arabian Peninsula 

• Malaria elimination in Iraq and the Islamic Republic of Iran

• Khartoum and Gezira malaria-free initiative expanded 

4. Country examples

Islamic Republic of Iran

 Malaria elimination programme adopted in 2005
• By 2010: interruption of local transmission of P. falciparum malaria and reduction 

of local transmission of P. vivax to < 1/10 000 population at risk in residual foci

• By 2015: Elimination of vivax malaria, with no local transmission
º preparatory phase (2 years, 2005–2006): to strengthen the programme in 

terms of human resources for planning and implementation in various aspects 
of malaria control, infrastructure and logistics

º attack phase (3 years, 2007–2009)

Morocco

 Malaria elimination strategy developed in 1999
• By 2002: elimination of autochthonous malaria throughout the country and 

prevention of reintroduction of malaria during the consolidation phase in the 5 
years following elimination (2003–2007)
In 2002, an outbreak occurred in an old focus in Chefchaouen Province, with 19 
autochthonous cases. The strategy was therefore revised and the objective of 
elimination was changed to 2006. 

• Stratification to target specific actions:

º Group A: where conditions are favourable for reappearance of transmission

6. As given in: www.emro.who.int/DCD/AnnualReport/2004/DCD-AnnualReport04.pdf
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 – A1 areas with recent cases in past 5 years 
 – A2 areas with cases in past 10 years 
º Group B: provinces with an epidemiological history dating back more than 

15 years, anopheline vectors and seasonal population movement in contact 
with Group A 

º Group C: remaining provinces where there is a limited risk in areas affected 
during the 1970s

Oman

 Malaria eradication programme started in 1991
• By 2000: interruption of malaria transmission

Achievements: last indigenous case in 2000; introduced cases still occurring annually 
during 2000–2004 (6, 2, 6 and 6, respectively); interruption of local transmission not 
yet achieved.

• Staged approach: 

º by end of 1991: pilot project launched in Sharquiya region 
º 1992: Qurayat villages, Muscat governate adjacent to coastal belt of Sharquiya 

in the north
º 1994: Batinah region (both north and south)
º 1995: Muscat governate
º 1997: Dhahira region

In 1999, 77% of the population was covered by the malaria eradication strategy. 

Preparatory phase
• malariometric school surveys in children 6–10 years old: blood surveys to 

determine parasite rate and spleen surveys to determine spleen rate
• geographical reconnaissance, darak formation and larviciding
• national drug policy prepared in the form of a manual in 1991, updated in 

1996

Baseline entomological information: Anopheles species in each darak, their distribution, 
density, seasonal variation. Breeding habits of all species. Susceptibility to available 
insecticides. Correlation between entomological and epidemiological data.

Attack phase 
• larviciding: selected as the mainstay operational measure, with 100% coverage 

in endemic areas where malaria transmission used to take place, based on 
geographical reconnaissance with accurate maps
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• supplementary anti-vector measures, e.g. indoor residual spraying, space spraying, 
mechanical measures, biological control measures, insecticide-treated nets

• health education and community participation
• intersectoral collaboration 
• strengthened case detection
• epidemiological investigation of malaria cases 

Consolidation phase

Started in 2001 in all regions after last indigenous case, in 2000
• All measures to boost and strengthen malaria surveillance are followed.
• Supervisors and senior staff are trained in monitoring epidemiological factors 

affecting malaria transmission.
• Continuous evaluation is followed by appropriate planning.

Saudi Arabia

 Malaria elimination programme adopted in 2004

• By 2008: elimination of malaria as a public health problem 

• By 2015: interruption of local malaria transmission (no indigenous cases) 

º First stage (2 years, 2004–2005): to strengthen the programme in terms of 
personnel, resources and logistics

º Second stage (3 years, 2006–2008): to reduce malaria incidence to < 1 per  
10 000 people at risk (i.e. 100–120 indigenous cases annually in the residual 
active malaria foci only)

5. Remaining endemic areas in the Islamic Republic of Iran and Saudi Arabia 

• Challenges:
º endemic areas belong to different zoogeographic regions from the rest of 

the country, with more efficient vectors and longer transmission season;
º endemic areas are less well developed socio-economically than the rest of 

the country;
º endemic areas are marginalized with lower health system coverage than the 

rest of the country;
º both areas have borders with countries with high burdens of malaria;
º there is a high level of population movement across the borders.
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• Positive factors:
º strengthening of the control programme since the Roll Back Malaria 

initiative
º significant recent progress in controlling malaria 
º new movements in both countries to address the problem of marginalized 

people
º general socioeconomic development and political commitment 

6. Country experiences: some conclusions
• A phased approach was adopted in most countries (species elimination, 

expansion to other geographical areas). 
• Programme implementation included three phases (preparatory, attack, 

consolidation).
• Time for elimination of indigenous transmission is about 10 years, with 

variations according to e.g. baseline, species and commitment.
• P. vivax is difficult to eliminate (outbreak in Morocco in 2002).
• Detection of hypnozoite carriers is a challenge. 
• Border issues and imported malaria cases are a challenge to maintaining free 

status. 
• WHO validation of free status should be standardized.

7. Elimination: challenges

• losing expertise, limited human capacity for vector control, microscopy, 
planning and evaluation of malaria elimination activities; 

• weak collaboration and coordination of cross-border activities among certain 
countries; 

• high population movement;
• lack of proper collaboration with other relevant sectors, including private 

sector; 
• resistance to drugs and insecticides;
• weak monitoring and evaluation, epidemic preparedness;
• inadequate transparency in some countries;
• risk of losing political commitment and financial support; and
• lack of international commitment for elimination.
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8. Prevention of reintroduction: challenges
• malaria cases imported from endemic countries, especially in Africa;
• malaria cases among labour force;
• malaria cases among illegal immigrants; and
• increase in number of imported cases of drug-resistant malaria.

9. Malaria elimination activities in EMRO per country classification (1997–2006)

Group 1a Group 1b Group 2 Group 3
1997 5 North African countries: intercountry meeting in 

Tunis, elimination adopted 
1999 EMRO Roll Back Malaria inception: intercountry meeting in Cairo: Region adopted 

target of ‘malaria elimination wherever feasible’
2000 Abuja meeting: the 5 North African countries 

attended, adopted the declaration ‘Countries must 
continue to maximize vigilance to prevent the re-
emergence of malaria.’

2001 United Arab 
Emirates: evaluation 
of programme by 
STC

Egypt: evaluation of 
programme by STC 

2002 Qatar: evaluation of 
programme 

Morocco: informal 
consultation on elimination 
of residual foci and 
prevention of reintroduction 
of malaria
Oman: documentation of 
successful malaria elimination 
programme by team of three 
experts

2003 Morocco: evaluation of 
malaria elimination 
programme as part of 
evaluation of RBM
Syria: evaluation of the 
programme 

Saudi Arabia: 
assessment of 
feasibility of 
malaria 
elimination

2004 United Arab 
Emirates: support 
process for 
certification of 
malaria-free status 
Libya: evaluation of 
programme for 
prevention of 
reintroduction

Saudi Arabia: 
finalize strategy 
of malaria 
elimination 
Islamic Republic 
of Iran: assess 
feasibility of 
elimination
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Group 1a Group 1b Group 2 Group 3
2005 Participate in EURO Tashkent meeting ‘Moving from control to elimination’

United Arab 
Emirates: finalize 
report for certification 
of malaria-free status 
Malaria-free 
countries: 
intercountry meeting 
to update treatment 
policy

 Saudi Arabia: 
evaluation of 
progress of 
malaria 
elimination (every 
6 months)
Islamic Republic 
of Iran: strategy 
for elimination 
developed with 
STC  
Iraq: initiate 
process of malaria 
elimination
Iraq: support 
procurement of 
necessary supplies 
(United Nations 
grant)

2006 Publish guidelines: Elimination of residual foci 
Morocco: document 
experience in malaria 
elimination 

 Yemen: 
submission of 
proposal to GCC 
for sustained 
support to 
programme for 
achieving malaria-
free Arabian 
Peninsula

Planned  Islamic Republic 
of Iran: evaluation 
of progress 
Iraq: finalization 
of strategy
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9. Malaria-free Arabian Peninsula: GCC resolution

 31st session, 60th Conference, Kingdom of Bahrain, 27–28 February 2006

Resolution 5-d. Towards a malaria-free Arabian Peninsula 

Revitalizing the efforts of the GCC States in the field of malaria control, dating back to 
1980 with the establishing of a special fund under the title the Malaria Voluntary Fund, 
which was re-titled in 1993 the Fund for Support of Health Programmes in GCC States; 

Confirming the interest of GCC States, especially in the project proposed by Saudi 
Arabia for malaria control, and in support of the current efforts of the GCC States in 
enhancing malaria control efforts in Yemen;

Affirming the urgent need for the full cooperation and support of all GCC States for the 
malaria control programme in Yemen, to ensure the realization of the objectives of the 
initiative referred to above;

Building on the meeting held in Cairo in March 2005 between H.E. Minister of Health, 
Saudi Arabia and H.E. Minister of Health and Population, Yemen and the WHO Regional 
Director for the Eastern Mediterranean, at which the regional initiative for a malaria-
free Arabian Peninsula was discussed;

Referring to the letter from the WHO Regional Director for the Eastern Mediterranean  
to the Director-General of the Executive Bureau of the Health Ministers’ Council of the 
Cooperation Council States (No. RBM1/27, SAA/MAL/001-YEM-MAL/001), dated 22 
January 2006, enclosing the conceptual proposal for a malaria-free Arabian Peninsula, 
as well as the detailed proposal to strengthen Saudi/Yemeni cross-border collaboration, 
and recommending presentation of this issue to the Ministers of Health at the 60th 
Session of the Health Ministers Council of the Cooperation Council States; 

Based on the minutes of the meeting of the Gulf Committee of Prevention Officers, 
following their meeting held on 7–8 Moharam 1427, 6–7 January 2006.

It has been decided:

1. To approve, in principle, the proposals of the WHO Regional Office for the Eastern 
Mediterranean;

2. To establish a high committee of GCC Deputy Ministers including Yemen to set a 
timetable to be submitted at the meeting of the Ministers of Health in Geneva in May 
2006, to include areas of financial and technical support to the malaria control 
programme in Yemen;

3. To hold a meeting at the Regional Office for the Eastern Mediterranean in Cairo 
of above-mentioned High Committee to discuss how to implement the conceptual 
proposal and assigning of roles, duties, budgets and financial support required from 
each country;

4. To develop a detailed plan of action for each country in coordination with Yemen 
and with the technical assistance of experts of the Roll Back Malaria unit in the 
Regional Office.
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C. AMRO/PAHO (K. Carter)

1. Regional outlook: 

• During the eradication era, transmission was interrupted on all islands of the 
Caribbean except Hispaniola (18 countries malaria-free).

• No reintroduction of transmission.
• Concept of malaria elimination is clear among countries; official consensus on 

operational definition pending.
• Apart from operational consensus, country-specific strategies and action plans 

are necessary for nations where malaria can be potentially eliminated.
• Roll Back Malaria was initiated in 2000, Global Environment Facility DDT 

project in 2003, Global Fund projects.
• In the Americas, four countries have shown considerable declines in reported 

incidence in past years and can be considered nations in which malaria can 
potentially be eliminated: Argentina, El Salvador, Mexico and Paraguay.

Vision: countries with potential for elimination identified and supported.

2. Challenges

• P. vivax is the predominant parasite;
• Programmes in countries with potential or interest in elimination essentially 

vertical;
• Decentralization and integration of malaria programmes into general health 

services;
• Reduction or loss of technical competence;
• Need for clear message; and
• Human and financial resource mobilization. 

3. Country examples

Argentina

Total number of cases has dropped annually since 2000. 
There were only 115 cases in 2004 (74% decrease from 2000).
All cases are due to P. vivax, with consistently zero mortality.
Transmission is limited to provinces of Missiones, Corrientes and Jujuy (11 cases) and 
Oran y San Martin (104 cases).
Affected areas are located near the country’s borders with Bolivia and Paraguay.
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El Salvador

In 2004, there was a 85% decrease in the number of cases (112) compared to 2000 
(745). All cases in 2004 were due to P. vivax except one case of P. falciparum reported 
from the province of Santa Ana. There is consistently zero mortality. 
Fewest cases were reported in 2003 (85). 
In 1980, El Salvador reported 111 613 cases (P. vivax 95 831; P. falciparum 15 382).
Cases are reported from the provinces of La Libertad, San Salvador, San Miguel, La 
Union, Santa Ana, Ahuachapan, Sonsonete, Cuscatlan and San Vicente. 
Activities include:
• 3500 well-organized volunteer collaborators in affected communities equipped 

with medical kits;
• public and private sector participation; and
• capacity-building in affected areas in terms of human resources and equipment.
In 2004, 32 ‘introduced’ cases were reported as a result of one ‘imported’ case from 
Guatemala.

Mexico

There is a consistent annual decline in the number of cases since 2000. A total of 3406 
cases were reported in 2004 (54% reduction compared to 2000), with 98.6% of cases 
due to P. vivax; 49 cases were P. falciparum. There is consistently zero mortality. 
The target for 2006 is to reduce the number of cases to less than 1550.
In 1985, Mexico reported 140 000 cases.
• Heaviest burden: Chiapas and Oaxaca
• Moderate burden: Chihuahua, Sinaloa and Tabasco
• Present in: Campeche, Durango, Guerrero, Jalisco, Michoacan, Nayarit, Quintana 

Roo, Sonora, Veracruz, Yucatán

Paraguay

Most significant decline in total number of cases since the Region officially adopted 
the Roll Back Malaria Initiative in 2000; 90% decrease by 2004 (694 cases).
Last known malaria death was reported in 1999.
Only one case of P. falciparum was reported in 2004; all others were due to P. vivax 
(693).
• High risk provinces: none
• Moderate-risk areas: Caaguazu, Alto Parana, Guaira, Canindeyu, Caazapa
• Low-risk areas: Concepcion, Amambay, Itapua, San Pedro
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A plan for elimination of malaria and strengthening surveillance systems was drafted 
and discussed at a meeting in Asuncion, 27–30 June 2005.
Components include:  surveillance and vector control 
   diagnosis and treatment 
   patient care integrated into health system 
   monitoring and evaluation 
   information systems
Strategies include:  capacity-building 
   effective communication 
   operational research 
   resource allocation 
   intersectoral collaboration
Current collaborators include the Ministry of Health and PAHO; the country is 
presently exploring options for resource mobilization.
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Annex 5.  Provisional list of countries targeted for 
(certification of) malaria elimination and 
provisional list of non-endemic countries  
where prevention of reintroduction is an issue

Provisional list of countries targeted for (certification of ) malaria elimination

EURO   Armenia, Azerbaijan, Georgia, Kyrgyzstan, Tajikistan, Turkey, 
Turkmenistan, Uzbekistan  
(in Turkey, malaria still remains a major public health problem) 

EMRO   Egypt, Morocco, Oman, Syrian Arab Republic, United Arabic Emirates  
Moving from control to elimination: Iraq, Islamic Republic of Iran and 
Saudi Arabia 

PAHO   Argentina, El Salvador, Mexico and Paraguay 

SEARO  Moving from control to elimination: Bhutan, Democratic People’s 
Republic of Korea,  Sri Lanka 

WPRO  Moving from control to elimination: Malaysia

AFRO  Mauritius  
Moving from control to elimination: Algeria, Cape Verde, Swaziland 

Provisional list of non-endemic countries where prevention of reintroduction is 
an issue

AFRO  Réunion

SEARO  Maldives

EMRO  Bahrain, Jordan, Kuwait, Lebanon, Libyan Arab Jamahirya, Qatar
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Annex 6.  Draft criteria for malaria 
    elimination and re-establishment  
    of transmission

Elimination: nationwide per year fewer than three ‘epidemiologically linked’ 
cases of malaria infection without an identifiable risk factor other than local 
mosquito transmission, for three consecutive years.

Re-establishment of transmission: more than two epidemiologically linked 
cases of malaria infection per year without an identifiable risk factor other  
than local mosquito transmission, in the same geographical focus, for two 
consecutive years for P. falciparum and for three consecutive years for P. vivax.


