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Foreword

Stepped up efforts to control malaria are producing impressive results. Over the past decade, the
number of malaria cases has fallen by more than half in 40% of malaria endemic countries, and estimates
suggest that nearly 750 000 lives have been saved in Africa alone. But this progress is fragile. One of
the major threats to sustained malaria control and elimination is the emergence of malaria parasites that
are resistant to artemisinins. These medicines are the basis for artemisinin-based combination therapies
(ACTs), our most potent weapon in treating falciparum malaria.

Evidence of resistance to artemisinins has been identified and confirmed on the Cambodia-Thailand
border. Other suspected foci have been identified in the Greater Mekong subregion, but are not yet
confirmed. Although the extent of the problem is still being investigated, the world needs to mobilize
immediately to contain artemisinin resistance in these hotspots and to stop its spread to new areas. The
threat must be taken seriously. Resistance to previous generations of antimalarials spread rapidly around
the world, resulting in increases in child mortality and an untold number of deaths. \We believe containing
and preventing artemisinin resistance is achievable, but it will require a commitment to both accelerate
malaria control efforts and implement a modest number of additional activities.

The Global Plan for Artemisinin Resistance Containment (GPARC) is a call to action for all members of
the Roll Back Malaria (RBM) Partnership. The document is a companion to the Global report on antimalarial
drug efficacy and drug resistance: 2000-20170, which provides the extensive evidence on which the GPARC
was based. The GPARC sets out a high-level plan of attack to protect ACTs as an effective treatment for
Plasmodium falciparum malaria.

WHQO, working with affected countries and with support from a variety of donors and partners, has
taken a leading role in characterizing artemisinin resistance and in efforts to contain it in the Greater
Mekong subregion. WHO will continue to be closely involved in this effort and will work to coordinate global
implementation of the GPARC. Given the need for a broad-based response, successful implementation of
the GPARC wiill require the commitment not only of the many stakeholders from the malaria community
but also from non-health sectors including education, finance, and immigration.

Endemic countries are on the front line of resistance management, and they should lead implementation
of the GPARC. To be successful, they will need support, both financial and technical, to translate the global
plan into an operational program — customized to their regional specificities and level of threat — and to
implement it at the local level. The WHO Global Malaria Programme, as well as WHO Regional and Country
Offices together with RBM partners, will support endemic countries to put simple and effective plans into
place to contain or prevent resistance. Endemic countries will also need support from nongovernmental
organizations, private sector, academic institutions and other partners, as well as additional funding for
implementation. Ultimately, we must all come together to act now if we are to sustain the gains we have

made so far and reach the health-related Millennium Development Goals.

Dr Margaret Chan
DirectorGeneral
World Health Organization






Executive summary

PURPOSE OF THE PLAN

The goal of the GPARC is to protect ACTs as an effective treatment for P falciparum malaria. The GPARC
comes at a critical juncture. Artemisinin’ resistance has been confirmed in a limited area within the Greater
Mekong subregion, and evidence from other potential foci in this region is being reviewed. Experts agree
that there is a limited window of opportunity to contain or eliminate the resistant parasites before they
spread to areas of higher transmission, putting at risk recent progress in malaria control. The urgency
is increased by the fact that no other antimalarial medicines are available that offer the same level of
efficacy and tolerability as ACTs, and few promising alternatives are available in the immediate research and
development pipeline. While efforts to contain and prevent artemisinin resistance at global and local levels
have begun, they are not sufficient and must be expanded, intensified and better coordinated.

The GPARC is intended to mobilize global and local stakeholders for the containment and ultimate
elimination of artemisinin resistance where it has emerged and for the prevention of its emergence in or
spread to new locations. While economic development, improvements to health systems, and integrated
efforts to improve maternal and child health, will also improve management of malaria and resistance, these
activities are beyond the scope of this document. The objectives of the GPARC are to:

e define priorities for the containment and prevention of artemisinin resistance;

e motivate action and describe responsibilities by constituency;
e mobilize resources to fund the containment and prevention of artemisinin resistance;

e increase collaboration and coordination for artemisinin resistance containment and prevention
among relevant stakeholders; and

e define governance mechanisms and indicators for continual assessment of progress made in
implementing the GPARC.

The GPARC was developed by the WHO Global Malaria Programme through consultation with over 100
malaria experts. The GPARC builds on a WHO Global Malaria Programme Strategy paper on management
of antimalarial drug resistance presented at the Seventeenth RBM Board meeting in December 2009. As
many of the activities involved in containing and preventing artemisinin resistance are consistent with
good malaria control, the GPARC also builds on existing WHO policies and guidelines for malaria and on
the RBM Global Malaria Action Plan. The GPARC is not a synthesis of the literature on malaria control, but
addresses the additional actions needed to prevent artemisinin resistance. It does not represent policy
or technical guidance but is rather a call to action and a high-level plan of attack. For technical guidance
in making an operational plan, including country-specific operational goals and timelines, national malaria
control programmes should refer to the WHO guidelines for malaria control and elimination available on
the WHO Global Malaria Programme website and can consult their regional offices for assistance and
support (http://www.who.int/malaria).

" Unless otherwise indicated, the word ‘artemisinin’ is used in this document to refer to artemisinin and its derivatives, artesunate,
artemether and dihydroartemisinin.



Executive summary

ISSUES AND RECOMMENDATIONS

While many unknowns remain with regard to artemisinin resistance, several commonly accepted
hypotheses form the basis of the response outlined in the GPARC. In particular, experts agree that
common failures in malaria control programmes are likely to contribute to the emergence and spread of
artemisinin resistance. Challenges in each component of malaria control — routine monitoring, prevention,
diagnosis and treatment — must be addressed. Thus, one of the most important components of successful
artemisinin resistance containment and prevention is intensified, sustained malaria control or elimination
in all endemic regions.

Given the emergence of artemisinin resistance in the Greater Mekong subregion and the threat of its
spread to other areas, additional resistance containment activities are required to prevent the loss of ACTs
as effective treatment. The activities described in Figure 1 are all important for successful management of
artemisinin resistance. Applying these recommendations immediately in areas for which there is credible
evidence of resistance is of the utmost priority.

FIGURE 1. GPARC goals and recommendations

Contain or eliminate artemisinin resistance
where it already exists
Prevent artemisinin resistance where it has not yet appeared

Stop the Increase Improve access Invest in
spread of monitoring and to diagnostics artemisinin
resistant surveillance to and rational resistance-related
parasites evaluate the treatment research
artemisinin with ACTs
resistance threat




1. Stop the spread of resistant parasites. In areas for which there is evidence of artemisinin
resistance, an immediate, comprehensive response with a combination of malaria control and
elimination measures is needed to stop the survival and spread of resistant parasites. In areas
without known resistance, malaria control can reduce transmission, lowering the risk that resistant
parasites will spread into those regions and minimizing the potential public health effect if resistance
were to take hold. Increased coverage with preventive measures, especially vector control, is a
priority, as are programmes to control malaria in mobile and migrant populations. Where artemisinin
resistance is confirmed, national malaria control programmes may also consider a range of
epidemiological or transmission-reduction tools, including focused screening and treatment, active
case detection, mass screening and treatment or mass drug administration, in accordance with the
latest evidence and guidelines.

2. Increase monitoring and surveillance to evaluate the threat of artemisinin resistance.
Regular monitoring and surveillance are critical to identify new foci rapidly and to provide information
for containment and prevention activities. WHO recommends that countries endemic for malaria
perform routine monitoring of antimalarial drugs at sentinel sites every 24 months in order to
detect changes in their therapeutic efficacy (WHO, 2009). An immediate priority is to assess ACT
therapeutic efficacy in countries where no studies have been performed in the previous 2 years.
Emphasis should be placed on data quality. Regions for which there is evidence of resistance
should consider adding further sentinel sites to facilitate early detection of additional foci. In high-
risk areas, especially in those with no active sentinel sites, routine surveillance of confirmed malaria
cases, deaths and (especially) treatment failures should be strengthened.

3. Improve access to diagnostics and rational treatment with ACTs. Increasing access to
affordable, quality-assured diagnostics and treatment with ACTs improves patient outcomes
and limits opportunities for resistance to both artemisinins and partner drugs (WHO, 2010a).
Programmes should include complementary activities to ensure consistent, accurate diagnostic
testing, better access to ACTs for confirmed cases, compliance with ACT treatment and removal
of oral artemisinin-based monotherapies and substandard and counterfeit drugs. Education and
communication campaigns focused on diagnosis and treatment, with messages tailored to patients,
providers and retailers, should be a component of these efforts.

4. Invest in artemisinin resistance-related research. Research is important to improve
understanding of resistance and the ability to manage it. Research in five disciplines should be a
priority: laboratory research (e.g. to identify a molecular marker for artemisinin resistance), research
and development (e.g. of novel non-artemisinin-based antimalarial combinations), applied and field
research (e.g. pilot studies of transmission reduction tools, such as mass screening and treatment or
mass drug administration), operational research (e.g. scalable? programmes for mobile populations)
and mathematical modelling (e.g. of the potential impact of resistance on the malaria burden).

5. Motivate action and mobilize resources. Successful implementation of the GPARC will depend
on motivating many stakeholders at global, regional and national levels to support or conduct
the recommended activities. Additional funding will be required, and leadership and sustained
cooperation in the malaria community will be needed to stimulate relevant individuals, organizations
and governments to support artemisinin resistance containment and prevention.

2 In the context of this document, ‘scalable’ refers to expanding the scope of a tool or programme to reach a larger population or area.
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APPLYING RECOMMENDATIONS AT COUNTRY LEVEL

In view of regional differences and varying levels of artemisinin resistance, each endemic country is
expected to evaluate its level of risk and then to apply the GPARC recommendations accordingly in designing
a containment or prevention programme. Different levels of response may be required for different areas
in a country.

In areas for which there is credible evidence of artemisinin resistance, defined as ‘tier I, an immediate,
multifaceted response is recommended to contain or eliminate resistant parasites as quickly as possible.
As described in the Global report on antimalarial drug efficacy and drug resistance, 2000-2010 (section
4.5, Figures 24 and 25), tier | areas included several suspected foci in the Greater Mekong subregion in
November 2010. As the situation is evolving, readers should consult the WHO Global Malaria Programme
website (http://www.who.int/malaria) for the most recent evidence. In tier | areas, malaria control efforts
should be accelerated to reach universal coverage of at-risk populations as soon as possible, with the aim
of universal parasitological diagnostic testing, access to and rational use of quality-assured ACTs for all
confirmed malaria cases, use of primaquine as appropriate to block transmission and use of suitable vector
control. Specific activities to contain or eliminate resistant parasites should also be implemented, including
increased monitoring of ACT therapeutic efficacy around known foci, programmes for mobile and migrant
populations, enforcement to eliminate the use of oral artemisinin-based monotherapies and poor-quality
drugs, and consideration of epidemiological or transmission-reduction tools. Regular monitoring, evaluation
and timely reporting of progress to a central, publicly available site is another important component of tier
| containment programmes.

Tier Il areas are those with significant inflows of mobile and migrant populations from tier | areas or
shared borders with tier | areas. The recommendations for tier Il countries are intensified malaria control
to reduce transmission and limit the risk for emergence or spread of resistant parasites, with access to
parasitological diagnostic testing, quality-assured ACTs for confirmed malaria cases (plus primaquine as
appropriate), elimination of oral artemisinin-based monotherapies and poorquality drugs and effective
coverage with suitable vector control. Countries with tier Il areas should also implement activities to
manage the spread of resistance, including programmes to reach mobile and migrant populations. Activities
to increase monitoring of the therapeutic efficacy of ACTs in high-risk areas should be considered in order
to detect and report possible new foci rapidly.

In tier lll areas, defined as P falciparum endemic areas which have no evidence of artemisinin resistance
and limited contact with tier | areas, prevention and preparedness should focus on scaling up control
measures to increase coverage with parasitological diagnostic testing, quality-assured ACTs and vector
control. Tier Il areas should also routinely monitor the therapeutic efficacy of ACTs in order to detect signs
of emerging resistance promptly. In countries where oral artemisinin-based monotherapies or poor-quality
drugs are used extensively, regulation and enforcement should be increased to eliminate the use of these
products.

ROLE OF STAKEHOLDERS

Most malaria control and elimination activities are also of benefit for the containment and prevention of
artemisinin resistance. Stakeholders are encouraged to continue and, where possible, expand or accelerate
the malaria control activities that they conduct or support. The GPARC will help stakeholders to identify and
understand additional areas to which they can contribute in order to manage artemisinin resistance.



The GPARC was designed with input from all of the constituencies of the RBM Partnership and is
intended to motivate actions among each of these groups. Given the complexity of the required response
to artemisinin resistance, stakeholders outside the traditional malaria or public health communities will also
have to be engaged. The priorities for action by constituency are shown in Table 1 and are described in more
detail in chapter 9 of the GPARC.

TABLE 1. Primary and secondary areas of involvement by stakeholder segment
Global Surveillance | Containment Advocacy and Local policy
policy and and and R?I‘?"rf.e political Research and E;::r%?lr;zy
norms reporting  [implementation IONZATOn engagement regulation P
Endemic countries
(ter I, l and 1) v v v v v v v

Multilateral *

organizations \/ \/ \/ \/ \/

WHO Global Malaria Programme

Multilateral
organizations \/ \/ \/ \/ \/
WHO regional and country offices

-

all other

Research and
academia \/

Nongovernmental v v v v

organizations

Funding agencies
and bilateral \/ \/ \/
donors
\/ Primary Secondary

* Research part conducted by Special Programme for Research and Training in Tropical Diseases, WHO.

The GPARC will be implemented mainly by malaria-endemic countries, which will have a major role
in all functions. Given WHQO's mandate to represent and support countries, the areas of involvement of
WHO Global Malaria Programme will mirror those of countries, focusing on policy guidance, global
surveillance and technical expertise. Having led the development of the GPARC, WHO Global Malaria
Programme will continue to oversee and coordinate its implementation. In order to do so, a new unit
dedicated to antimalarial drug resistance has been created, the Drug Resistance and Containment unit.
WHQO Global Malaria Programme will rely on WHO regional and country offices to coordinate assessments
of the threat of artemisinin resistance, prepare detailed and actionable response plans, build capacity for
monitoring and mobilize the necessary stakeholders and resources.

Successful implementation of the GPARC will depend on the support and cooperation of many other
groups. For example, research and academic institutions may lead the planning and execution of artemisinin
resistance-related research and support surveillance and reporting; they may play a secondary role in resource
mobilization and advocacy. Funding agencies, including The Global Fund to Fight AIDS, Tuberculosis and

1
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Malaria (GFATM) and bilateral donors, have a primary role in resource mobilization, advocacy and political
engagement. As funders, their support is critical to the success of all activities. Nongovernmental organizations
will play a primary role as partners of national malaria control programmes in implementing containment and
prevention programmes and will support resource mobilization and advocacy. The private sector has a variety
of cross-cutting roles to play, including support of containment programmes, advocacy and research.

RESOURCE MOBILIZATION

Given the overlap between malaria control and artemisinin resistance containment, a fully funded and
implemented malaria control agenda, as outlined in the Global Malaria Action Plan, would address many of
the needs for the containment and prevention of artemisinin resistance. Nonetheless, additional funding
will be needed for specific initiatives to manage artemisinin resistance, the immediate priority being funding
for programmes in current tier | and Il areas.

On the basis of experience with the programme for artemisinin resistance containment and elimination
(ARCE) in Cambodia and Thailand, tier | and Il containment and prevention programmes are estimated to cost
US$ 10-20 and US$ 8-10 per person at risk annually, respectively. The exact cost will depend on the intensity
of the effort required and the existing capacity and infrastructure. Additional funding will be needed for tier
[Il programmes and also for global and regional coordination of GPARC implementation. The estimated cost
for accelerating research and development of non-artemisinin-based antimalarial medicines and high-priority
laboratory research is US$ 60-65 million annually. In total, full funding of artemisinin resistance containment
and prevention would be upwards of US$ 175 million per year globally, with just over US$ 100 million for
programme support. These estimates are based on the assumption that tier | and Il areas are limited to those
in and around the currently suspected foci in Cambodia, Myanmar, Thailand and Viet Nam.

A relatively small investment in containment now, before artemisinin resistance spreads beyond the
Greater Mekong subregion, will avoid a much larger subsequent investment. If artemisinin resistance
emerges in another region, the costs of managing it will increase dramatically, particularly if the affected
region has high malaria transmission. Despite recent increases in malaria funding, however, there is still
a significant shortfall for both malaria control and artemisinin resistance containment and prevention. This
funding gap presents a risk for both malaria control and artemisinin resistance activities. In order to contain
resistance successfully, the funding gap must be reduced, requiring greater global and country engagement
and more focus and cooperation among stakeholders.

MEASUREMENT AND EVALUATION

Measurement, evaluation and transparent reporting of the GPARC's implementation are critical to
the successful management of artemisinin resistance. Not only do regular reporting and tracking of key
indicators motivate action, but the availability of timely, good-quality data is essential to evaluate the
evolving threat of artemisinin resistance, track progress in managing it and guide future containment and
prevention activities.

Measurement and evaluation should be conducted at all levels — global, regional, national and area (tier)
—and should include regular, formal reporting. Evaluation will cover a mix of process, outcome and impact
measures. To minimize resources, the measures will, where possible, be based on data that are already
collected for malaria control and elimination. Continued cooperation with the research community will
further widen and deepen the pool of available information. In some cases, new indicators, and processes
to measure them, will be identified and developed. Data quality should be a strong focus, as a useful



assessment of the progress of the GPARC will rely on good data. WHO Global Malaria Programme will
lead global coordination in tracking and communication of key indicators. In order to ensure independent,
transparent evaluation of progress and achievements, WWHO Global Malaria Programme will establish a
technical expert group on drug resistance to review and evaluate progress reports regularly.

EMERGENCY MOBILIZATION

The GPARC was designed on the basis of current knowledge about where artemisinin resistance exists
and on assumptions about the timeframe for its potential spread. The seriousness of the situation today
requires an immediate, intense, well-coordinated response. Should artemisinin resistance spread more
rapidly than originally anticipated, an escalated response will be required. The emergency mobilization plan
outlined in the GPARC has three elements: global advocacy to place artemisinin resistance at the top
of health and development agendas; intensive, coordinated containment activities in areas with newly
confirmed artemisinin resistance; and a significant increase in funding. The emergency mobilization plan
builds on the recommendations outlined in the GPARC but adds intensity and magnitude to meet the
increased threat.

ISSUES AND RECOMMENDATIONS

There is a finite window of opportunity to contain artemisinin resistance before it spreads. If the current
foci of artemisinin-resistant parasites are not contained or eliminated, the costs, both human and financial,
could be great. Areas with high transmission and low coverage with malaria interventions are particularly
vulnerable to increases in malaria-related morbidity and mortality. If artemisinin resistance were to take
hold in such regions, continued high transmission could lead to the rapid spread of resistant parasites and
the eventual loss of ACTs as an effective treatment, potentially resulting in a significant increase in malaria-
related deaths. Thus, while the first priority is immediate implementation of containment programmes in
the Greater Mekong subregion, it is also important to focus on prevention and preparedness, including
sustainable surveillance, in other malaria-endemic countries. The global community must come together
now to address this significant threat before the situation deteriorates.
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Introduction

PURPOSE OF THE PLAN

The goal of the GPARC is to protect ACTs for treatment of P falciparum malaria. The GPARC comes at
a critical juncture. Artemisinin resistance has been confirmed in a limited area within the Greater Mekong
subregion, and evidence from other potential foci in this region is under review. Experts agree that we
have a limited window of opportunity to contain or eliminate the resistant parasites before they spread to
highertransmission areas, putting at risk recent progress in malaria control. The urgency is increased by the
fact that no other antimalarial medicines are available that offer the same levels of efficacy and tolerability
as ACTs, and few promising alternatives are available in the immediate research and development pipeline.
While efforts have begun at both global and local levels to prevent and contain artemisinin resistance, they
are not sufficient and must be expanded, intensified and better coordinated.

The objective of the GPARC is to mobilize global and local stakeholders to contain and ultimately
eliminate artemisinin resistance where it has emerged and to prevent its emergence in or spread to new
locations. The GPARC is part of a larger initiative by WHO and global health partners to prevent and contain
antimicrobial resistance. While economic development, improvements to health systems, and integrated
efforts to improve maternal and child health, will also improve management of malaria and resistance, these
activities are beyond the scope of this document. The objectives of the GPARC are to:

e define priorities for the containment and prevention of artemisinin resistance;

e motivate action and describe responsibilities by constituency;
e mobilize resources to fund the containment and prevention of artemisinin resistance;

e increase collaboration and coordination for artemisinin resistance containment and prevention in
the malaria community and among relevant stakeholders more broadly; and

e define governance mechanisms and indicators for continual assessment of progress made in
implementing the GPARC.

f the current known foci of artemisinin-resistant parasites are not contained or eliminated, the
costs, both human and financial, could be great. Areas with high transmission and low coverage with
malaria interventions are particularly vulnerable to increased malaria-associated morbidity and mortality. If
artemisinin resistance were to take hold in such regions, continued high transmission could lead to rapid
spread of resistant parasites and the eventual loss of ACTs as an effective treatment, potentially resulting in
a significant increase in malaria-related deaths. Thus, while the first priority is immediate implementation of
containment programmes in the Greater Mekong subregion, it is also important to focus on prevention and
preparedness, including sustainable surveillance, in other malaria-endemic countries.

The GPARC was developed by the WHO Global Malaria Programme through consultation with over
100 global malaria experts. The GPARC builds on the WHO Global Malaria Programme Strategy paper
on management of antimalarial drug resistance presented at the Seventeenth RBM Board meeting in
December 2009. Because many of the activities for containing and preventing artemisinin resistance are
consistent with good malaria control (Figure 2), the GPARC also builds on the RBM Global Malaria Action
Plan and existing WHO policies and guidelines for malaria. The GPARC is not a synthesis of the existing
literature on malaria control, but rather focuses on the additional actions needed to address artemisinin
resistance; it does not represent policy or technical guidance but is a call to action and a high-level plan of
attack. For technical guidance in preparing an operational plan, including country-specific operational goals
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and timelines, national malaria control programmes should refer to existing WHO guidelines on malaria
control and elimination on the WHO Global Malaria Programme website and may also consult their regional
offices for assistance and support (http://www.who.int/malaria).

FIGURE 2. Overlap between malaria control and artemisinin resistance containment and

prevention
Malaria control Artemisinin resistance
and elimination containment and prevention
Examples: Examples: Examples:
= Vaccine research and * Access to ACTs, diagnostics, * Increased drug efficacy monitoring and
development vector control surveillance
« Insecticide resistance « Research and development « Strategy for mobile populations
management * Education and training * Removal of monotherapies

Note: Not drawn to scale.

WORKING DEFINITIONS AND ASSUMPTIONS

WHO defines resistance as “the ability of a parasite strain to survive and/or multiply despite the
administration and absorption of a drug given in doses equal to or higher than those usually recommended
but within tolerance of the subject” (WHO, 1967).% For the purposes of the GPARC, we consider that
a significant increase in parasite clearance time is an early warning sign of artemisinin resistance and
deserving of a response similar to that for confirmed resistance. In this document, the term ‘artemisinin
resistance’ is a working definition used to refer to:

e anincrease in parasite clearance time, as evidenced by > 10% of cases with parasites detectable
on day 3 after treatment with an ACT (suspected resistance); or

e treatment failure after treatment with an oral artemisinin-based monotherapy with adequate
antimalarial blood concentration, as evidenced by the persistence of parasites for 7 days, or the
presence of parasites at day 3 and recrudescence within 28/42 days (confirmed resistance).*

3This definition was later modified to include the sentence: “The form of the drug active against the parasite must be able to gain
access to the parasite or the infected erythrocyte for the duration of the time necessary for its normal action.”

4This definition is prone to confounding factors (known and unknown) such as splenectomy, haemoglobin abnormalities and reduced
immunity.



The GPARC primarily addresses artemisinin and its derivatives, which are the common components
in all ACTs. In order for ACTs as a class to remain viable, however, both artemisinins and partner drugs
must be protected from parasite resistance. If resistance to one drug evolves, the other potentially acts
as a monotherapy, increasing the likelihood that resistance will also be selected for the second drug. As a
result, factors that select for parasite resistance to partner drugs may have consequences for artemisinins,
jeopardizing ACTs as a class.

Given the many unknowns surrounding artemisinin resistance, the GPARC relies on several high-level
assumptions, which establish a common starting point and serve as the basis for the recommendations
(Box 1).

BOX 1. HIGH-LEVEL ASSUMPTIONS USED IN DESIGNING THE GPARC

e Exposure of malaria parasites to suboptimal doses of artemisinin is a primary cause of the spread of
resistance.

e Delayed parasite clearance likely indicates reduced susceptibility, which may eventually lead to higher
resistance.

e To our knowledge, artemisinin resistance exists only in the Greater Mekong subregion; however, the
possibility that artemisinin resistance will arise in other areas or regions or spread beyond the Greater
Mekong subregion must be considered.

e Preventing resistance to partner drugs is important. If the partner drug is not effective, the ACT becomes
an artemisinin-based monotherapy, so that the parasite receives an inadequate dose of artemisinin as
monotherapy.

e \With sufficient resources and coordination, a molecular marker for artemisinin resistance could be found;
once a molecular marker is available, it can be translated into useful surveillance tools.

e Eliminating P falciparum malaria in affected regions might be necessary in order to eliminate the threat of
resistance.

STRUCTURE OF THE PLAN

The GPARC and WHQ's Global report on antimalarial drug efficacy and drug resistance, 2000-2010 are
companion documents. The latter provides a detailed history of artemisinin resistance and the state of the
problem today, and the GPARC describes the recommended response.

The GPARC consists of 10 chapters. Chapter 1 provides the context of the plan and a brief overview
of the artemisinin resistance problem. Chapter 2 summarizes the five core recommendations. Chapter 3
describes how these recommendations should be applied locally, with specific recommendations depending
on the magnitude of the artemisinin resistance risk in a country or area. The next five chapters describe
each of the recommendations in more detail, including the underlying issues and potential solutions. The
financial requirements to support the GPARC are described in chapter 8. Chapter 9 summarizes the priorities
for action by constituency; it is intended to help stakeholders identify areas in which they can contribute
to implementation of the GPARC. Chapter 10 outlines an escalated response plan, with the activities that
would be needed if artemisinin resistance spreads more rapidly than originally anticipated.
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1. Context

HISTORY AND EVIDENCE

The global community has recently had many successes in malaria control. The number of malaria
cases has fallen by more than 50% in 43 countries over the past decade (WHO, 2010b). A recent modelling
analysis of malaria prevention in 34 African countries suggested that about 730 000 lives were saved
between 2000 and 2010, with nearly three quarters of those since 2006 (Eisele et al., 2010). Funding
commitments for malaria have increased nearly 15-fold, from approximately US$ 100 million in 2003 to
nearly US$ 1.6 billion in 2010; and interest and commitment at global and country level are very high
(Johansson, Cibulskis & Steketee, 2010). The current upward trajectory in funding must be maintained in
order to sustain and expand these successes.

A looming threat to malaria control is the emergence of parasites that are resistant to antimalarial
medicines. Resistance has developed to every antimalarial medicine used so far (see Global report on
antimalarial drug efficacy and drug resistance, 2000-2010, section 1.2 for details), and the malaria burden
rebounded due to consequent treatment failures. For example, the spread of R falciparum resistance to
chloroquine in the 1970s and 1980s was linked to a subsequent increase in child mortality in Africa (Trape,
2001; Dondorp et al., 2010).

As history predicted, resistance to artemisinins, the key component of all ACTs, was identified and
confirmed on the Cambodia-Thailand border in a series of studies conducted between 2001 and 2009.
More recently, evidence of artemisinin resistance has been reported in other areas of the Greater Mekong
subregion (see Global report on antimalarial drug efficacy and drug resistance, 2000-2010, sections 4.1
and 4.5 for a more comprehensive discussion of the evidence from therapeutic efficacy studies, including
the latest available data for the Cambodia—Thailand border). It is noteworthy that resistance to chloroquine,
sulfadoxine—pyrimethamine and mefloquine all first emerged in this area. Resistance to chloroquine and
sulfadoxine—pyrimethamine then spread from the Greater Mekong subregion to Africa and also emerged in
and spread through other regions. We cannot be certain that the pattern of spread of artemisinin resistance
will be similar to that of other antimalarial medicines. Ideally, artemisinin resistance will be contained at
current foci before it causes significant treatment failures or spreads to other areas.

UNKNOWNS IN ARTEMISININ RESISTANCE

Much remains to be elucidated about the emergence and spread of artemisinin resistance. Scientists
do not know the mechanism of resistance nor what definitively contributes to the emergence and spread
of resistant parasites. The extent of artemisinin resistance today — and specifically whether it has spread
beyond the Greater Mekong subregion — is unknown, and scientists are unable to predict whether it will
emerge in new foci or how quickly it could spread from current foci. There are also unanswered questions
about which tools and methods will be most effective in addressing artemisinin resistance (see Global
report on antimalarial drug efficacy and drug resistance, 2000-2010, chapter 2 for details). Much of the
information contained in the GPARC is based on knowledge and experience gained with resistance to other
antimalarial medicines.
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HYPOTHESES FOR THE EMERGENCE AND SPREAD OF
ARTEMISININ RESISTANCE

Several commonly accepted hypotheses form the basis of the response outlined in the GPARC. In
particular, experts agree that common failures in malaria control programmes contribute to the emergence
and spread of artemisinin resistance. Challenges in each component of malaria control — routine monitoring,
prevention, diagnosis and treatment — are described below and shown in Figure 3.

Monitoring and surveillance

WHO recommends routine monitoring of therapeutic efficacy to track antimalarial drug efficacy and guide
treatment policy (WHO, 2009). As oral artemisinin-based monotherapy is not recommended for first-line
treatment of uncomplicated malaria, routine monitoring is usually of the efficacy of ACTs. When therapeutic
efficacy studies provide evidence of early resistance (e.g. increased proportion of patients with prolonged
parasite clearance time), confirmatory studies must be conducted to determine the extent of resistance
and guide action. Unfortunately, a significant number of countries endemic for P falciparum do not routinely
monitor ACT therapeutic efficacy, and comprehensive understanding of where artemisinin resistance exists
today is not available. Without this knowledge, it is difficult to initiate appropriate containment activities,
which may allow resistant parasites to survive and spread silently.

Prevention

Malaria control programmes should promote the use of preventive measures to reduce malaria
transmission. Common measures include use of long-lasting insecticidal nets or other insecticide-treated
products and indoor residual spraying (WHQO, 2002; WHO, 2006). National malaria control programmes
should also provide malaria prevention and treatment measures to mobile and migrant populations, which
are believed to contribute to the spread of antimalarial resistance. Unfortunately, use of vector control
tools remains inconsistent in many areas, and efforts to reach migrant and mobile populations are limited.
In the absence of concerted efforts to reduce transmission, malaria continues to be transmitted, creating
opportunities for resistance to spread.

Diagnosis

Parasitological diagnosis, typically with a rapid diagnostic test (RDT) or microscopy is recommended
by WHO for all persons with suspected malaria to ensure that only confirmed cases receive treatment
with an ACT (WHO, 2010a). In many settings, however, diagnostic tests are not used regularly, and, even
when a test is used, the results are sometimes ignored. As a result, symptomatic patients are frequently
treated presumptively with antimalarial medicines. The resulting overuse of ACTs may increase resistance,
particularly to the longeracting partner drugs that are a critical component of ACTs.

Treatment

WHO recommends treatment of confirmed malaria cases with a full course of quality-assured ACTs
(WHO, 2010a). Lack of access to affordable, quality-assured ACTs may, however, resultin use of less effective
medicines, including oral artemisinin-based monotherapies, substandard and counterfeit treatments and
drugs other than artemisinins, such as chloroquine or sulfadoxine—pyrimethamine. Although oral artemisinin-
based monotherapies can be effective when taken for the full 7-day course, patients often stop taking
them prematurely, as symptoms generally subside after only a few days. Consequently, parasites may
be exposed to subcurative dosing regimens. Substandard and counterfeit drugs, which are widespread in
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many endemic countries, pose a similar problem because they may contain subtherapeutic amounts of
artemisinins. While sensitive parasites are eliminated, resistant parasites can multiply unrestrained and
later be transmitted. These factors probably result in continuous selection in favour of the parasites that are
the most resistant to either artemisinins or the partner drug.

Prevention and containment activities to date

Several efforts to contain and prevent artemisinin resistance have been initiated. For example, a
multifaceted, multisectoral containment project has been launched at the Cambodia—Thailand border. These
activities, coordinated by WHO and funded largely by the Bill & Melinda Gates Foundation, the GFATM and
the United States Agency for International Development, are described in detail in the Global report on
antimalarial drug efficacy and drug resistance, 2000-2010 (section 4.6). Additional containment projects in
other suspected foci in the Greater Mekong subregion are being discussed.

WHO, the World Health Assembly and the RBM Partnership have each called for action to address
artemisinin resistance (Box 2), mainly by encouraging endemic countries to halt the marketing and use of
oral artemisinin-based monotherapies. Several other organizations and programmes are also contributing
to the management of resistance. For example, the WorldWide Antimalarial Research Network is a
collaboration formed to facilitate research and information exchange related to antimalarial resistance.
The Medicines for Malaria Venture conducts research and develops new treatments for malaria, including
alternatives to artemisinin-based medicines. The MALACTRES consortium and the Broad Institute are
leading activities to identify molecular markers. The United States Pharmacopeia Promoting the Quality of
Medicines programme addresses substandard and counterfeit drugs in the developing world. The GFATM
has launched the Affordable Medicines Facility — malaria, an innovative financing mechanism to expand
access to quality-assured ACTs, which is still in the pilot phase. This list is not exhaustive, and many other
organizations contribute directly or indirectly to combating antimalarial drug resistance, often by providing
overall support to malaria control and elimination initiatives. These efforts could have a greater impact if there
were a coordinated, global effort to increase the visibility of the issue and mobilize the malaria community
and other relevant stakeholders to action. The GPARC wiill serve as a platform for this coordinated global
effort.

BOX 2. CALLS TO ACTION ON RESISTANCE TO ARTEMISININS

e 2005, WHO report on Susceptibility of Plasmodium falciparum to antimalarial drugs: WHO began to call
attention to the danger of artemisinin resistance.

e May 2007 Sixtieth World Health Assembly: The Health Assembly adopts resolution WHA 60.18,
which called for cessation of provision in both the public and the private sector of oral artemisinin
monotherapies.

e  September 2009, Regional Committee for Africa: The Committee adopts a resolution to encourage
prevention and control of drug resistance to human immunodeficiency virus, tuberculosis and malaria
treatment.

o December 2009, Seventeenth RBM Board meeting: Global Malaria Programme submits a Strategy paper
on management of antimalarial drug resistance as requested by the Board.

e May 2010, Eighteenth RBM Board meeting: Calls for withdrawal of oral artemisinin-based monotherapies
in order to prolong the usefulness of therapeutic artemisinin derivatives. A commitment to eliminate oral
artemisinin-based monotherapies is signed by representatives from 40 countries.

o May 2010, World Health Assembly: The United Nations Secretary-General's Special Envoy for Malaria
gives an address, emphasizing that the development and spread of artemisinin resistance could be a
public health disaster.



2. Recommendations

Given the emergence of artemisinin resistance in the Greater Mekong subregion and the threat of its
spread to other areas, actions to contain artemisinin resistance are required to prevent the loss of ACTs
as an effective treatment. The recommendations below should be implemented both globally and locally in
P falciparum-endemic countries. Applying these recommmendations immediately in areas for which there is

credible evidence of resistance is of utmost priority.

As part of a coordinated effort to contain or eliminate artemisinin resistance where it already exists
and to prevent artemisinin resistance where it has not yet appeared, the following actions should be taken

(Figure 4).

FIGURE 4. GPARC goals and recommendations

Contain or eliminate artemisinin resistance
where it already exists
Prevent artemisinin resistance where it has not yet appeared

Stop the Increase Improve access
spread of monitoring and to diagnostics
resistant surveillance to and rational
parasites evaluate the treatment
artemisinin with ACTs

resistance threat

o Motivate action and mobilize resources

1. Stop the spread of resistant parasites. In areas for which there is evidence of artemisinin
resistance, an immediate, comprehensive response with a combination of malaria control and
elimination measures is needed to stop the survival and spread of resistant parasites. In areas without
known resistance, malaria control can reduce transmission, lowering the risk that resistant parasites
will spread into those regions and minimizing the potential public health effect if resistance were to
take hold. Increased coverage with preventive measures, especially vector control, is a priority, as
are programmes to control malaria in mobile and migrant populations. Where artemisinin resistance
is confirmed, national malaria control programmes may also consider a range of epidemiological
or transmission-reduction tools, including focused screening and treatment, active case detection,
mass screening and treatment or mass drug administration, in accordance with the latest evidence

and guidelines.

Invest in
artemisinin
resistance-related
research
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Increase monitoring and surveillance to evaluate the threat of artemisinin resistance.
Regular monitoring and surveillance are critical to identify new foci rapidly and to provide information
for containment and prevention activities. WHO recommends that countries endemic for malaria
perform routine monitoring of antimalarial drugs at sentinel sites every 24 months in order to
detect changes in their therapeutic efficacy (WHO, 2009). An immediate priority is to assess ACT
therapeutic efficacy in countries where no studies have been performed in the previous 2 years.
Emphasis should be placed on data quality. Regions for which there is evidence of resistance
should consider adding further sentinel sites to facilitate early detection of additional foci. In high-
risk areas, especially in those with no active sentinel sites, routine surveillance of confirmed malaria
cases, deaths and (especially) treatment failures should be strengthened.

Improve access to diagnostics and rational treatment with ACTs. Increasing access to
affordable, quality-assured diagnostics and treatment with ACTs improves patient outcomes
and limits opportunities for resistance to both artemisinins and partner drugs (WHO, 2010a).
Programmes should include complementary activities to ensure consistent, accurate diagnostic
testing, better access to ACTs for confirmed cases, compliance with ACT treatment and removal
of oral artemisinin-based monotherapies and substandard and counterfeit drugs. Education and
communication campaigns focused on diagnosis and treatment, with messages tailored to patients,
providers and retailers, should be a component of these efforts.

Invest in artemisinin resistance-related research. Research is important to improve
understanding of resistance and the ability to manage it. Research in five disciplines should be a
priority: laboratory research (e.g. to identify a molecular marker for artemisinin resistance), research
and development (e.g. of novel non-artemisinin-based antimalarial combinations), applied and field
research (e.g. pilot studies of transmission reduction tools, such as mass screening and treatment or
mass drug administration), operational research (e.g. scalable® programmes for mobile populations)
and mathematical modelling (e.g. of the potential impact of resistance on the malaria burden).

Motivate action and mobilize resources. Successful implementation of the GPARC will depend
on motivating many stakeholders at global, regional and national levels to support or conduct
the recommended activities. Additional funding will be required, and leadership and sustained
cooperation in the malaria community will be needed to stimulate relevant individuals, organizations
and governments to support artemisinin resistance containment and prevention.

The following chapters describe each recommmendation in more detail, including the underlying issues
and ways in which they might be addressed. Various potential solutions are provided that can be considered
by national malaria control programmes and other stakeholders in implementing each recommendation.
The solutions described in the GPARC have been prioritized relative to other options based on two criteria:
expected relative impact and feasibility.

Expected relative impact is based on whether a solution addresses the most critical problem or
multiple issues simultaneously, has the greatest potential effect on malaria cases and deaths, has
an effect within a short time and is sustainable.

Feasibility is based on the cost and overall resource requirements of the solution (human, financial,
operational and scientific), relative simplicity of implementation, the risks and the likelihood of
success and the availability of appropriate leader(s), willing partner(s) or support.

5 In the context of this document, ‘scalable’ refers to expanding the scope of a tool or programme to reach a larger population or area.



APPLYING RECOMMENDATIONS AT COUNTRY LEVEL

Each solution described is not suitable for every country or area. Given differences in regions and in the
level of the threat of artemisinin resistance, each country is expected to evaluate its level of risk and apply
the recommendations accordingly to design and implement a containment or prevention programme. To
guide implementation, countries should consider the following three classifications:

Tier | Areas for which there is credible evidence of artemisinin resistance;

Tier Il Areas with significant inflows of people from tier | areas, including those immediately bordering
tier |;

Tier Il Areas with no evidence of artemisinin resistance and limited contact with tier | areas.

Chapter 3 describes how the recommendations for management of artemisinin resistance might
be applied depending on a country’s tier classification. Areas within a country might be classified into
different tiers; for example, while most of a country may be tier lll, if it shares a border with an area
with confirmed or suspected artemisinin resistance, the immediate border region may be classified as
tier Il. Tier classifications should be re-evaluated regularly. Countries for which there is credible evidence
of artemisinin resistance should move rapidly to confirm resistance while simultaneously taking steps to
launch containment activities suitable to tier I.

WHQO Global Malaria Programme will work with endemic countries to evaluate the accuracy and integrity
of data suggesting artemisinin resistance. On the basis of its evaluation of the credibility of the data,
WHO Global Malaria Programme, in consultation with its technical expert group on antimalarial drug
resistance will recommend whether an area should be reclassified as tier I. Neighbouring countries or
countries with significant inflows of people from the affected area should then consider reclassifying their
border regions as tier Il.

ROLE OF STAKEHOLDERS

Successful implementation of the GPARC recommendations requires coordinated action by stakeholders at
multiple levels. Containment and prevention of artemisinin resistance is primarily the responsibility of endemic
countries. Many endemic countries will need the support of partners, in the malaria community including
multilateral organizations, funding agencies and bilateral donors, nongovernmental organizations, researchers
and the private sector. Given the complexity of the required response, stakeholders outside the traditional
malaria or public health communities will have to be involved. The roles of specific stakeholders are highlighted
in the discussion of each recommendation and priorities by constituency are summarized in chapter 9.

WHO Global Malaria Programme will oversee and coordinate implementation of the GPARC. It will
also contribute to execution of the GPARC by providing technical expertise, global surveillance and policy
guidance. To fulfill this dual role, WHO Global Malaria Programme has created a new unit dedicated to
antimalarial drug resistance. The new unit will receive guidance and oversight from its external technical
expert group on antimalarial drug resistance. Given WHO Global Malaria Programme’s unique role its
priorities will be discussed separately from those of other multilateral organizations in the remainder of the
GPARC.
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MEASUREMENT AND EVALUATION

Measurement, evaluation and reporting of the GPARC's implementation are critical to successful
containment and prevention of artemisinin resistance. Not only does regular reporting and tracking of
indicators tend to motivate action, but the availability of timely data is essential for evaluating the evolving
threat of artemisinin resistance, tracking progress in managing it, guiding the allocation of limited resources
and guiding future containment and prevention activities.

Measurement and evaluation at all levels — global, regional, national and area (tier) — should include regular,
formal reporting. Data quality should be a strong focus, as the progress of the GPARC can be assessed
only from good data. The tracking and communication of indicators is an essential part of the GPARC
implementation. In order to ensure independent, transparent evaluation of the GPARC, WHO Global Malaria
Programme will ask the technical expert group to review and evaluate progress and achievements regularly.

The evaluation will be based on a mix of process, outcome and impact indicators. To minimize use of
resources, the indicators will be based on data that have already been collected for malaria control and
elimination, where possible. Cooperation with the research community could also widen and deepen the
pool of information. In some cases, new indicators (such as the number of confirmed treatment failures
or the percentage of ACT takers with a confirmed malaria diagnosis) will have to be identified, and new
mechanisms will be needed to track and report them.

Some of the key indicators for evaluating implementation of the GPARC are listed in Table 2.

TABLE 2. Indicators for tracking progress in implementation of the GPARC

IMPLEMENTATION
AREA INDICATORS

e No. of confirmed P falciparum malaria cases (N)
e No. of reported treatment failures (N)

Malaria burden

¢ No. of countries endemic for P falciparum that monitored ACT therapeutic efficacy in

l\?}gnitoring of drug the past 24 months (R and G)
efficac
d e No. of countries with confirmed artemisinin resistance (R and G)

e Percentage of recorded suspected malaria cases tested with RDTs or microscopy (N)

Diagnosis e Percentage of patients taking ACTs who have a confirmed parasitological diagnosis (N)

e Proportion of confirmed malaria cases receiving ACTs and other antimalarial medicines

by sector (N)
IR e Median and average ACT price by sector as reported in outlet surveys (N)
e Rate of ACT stock-outs (N)
e No. of programmes targeting mobile and migrant populations (N or R)
Prevention e Proportion of high-risk groups (e.g. forest workers, gem miners, military) with targeted

programmes (N or R)
e Proportion of targeted population protected by appropriate vector control (N)

e No. of companies marketing monotherapies (R or G)

e No. of countries enforcing the ban on monotherapies (N)
Drug manufacture . . ) . .
and dlisilsuitien e Availability of counterfeit or substandard antimalarial drugs as reported in surveys (N)
¢ No. of manufacturing countries committed to addressing illegal drug manufacture (R

or G)

G, global; N, national; R, regional.



Global Plan for Artemisinin Resistance Cont&nent

WHO Global Malaria Programme will work with the RBM Monitoring and Evaluation Reference Group to
refine the indicators and provide detailed descriptions, including methods of measurement and the assumptions
underlying them. Some of the indicators, such as the number of P falciparum-endemic countries in which ACT
therapeutic efficacy is monitored, apply only at global or regional level; others, such as the percentage of
recorded suspected malaria cases tested by RDTs or microscopy, are relevant only at national level. In some
instances, such as the number of reported treatment failures, indicators measured at national level will be
applied at the regional or global level to give a view of progress on a broader scale. Additional indicators will
probably be identified at national or area level, especially in tier | and Il areas where containment is of the
highest priority.
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3. Summary recommendations by tier

Recommendations will be implemented at varying degrees of intensity and resource commitment,
depending on the country or area and the perceived threat of artemisinin resistance. Countries are
encouraged to review the evidence for artemisinin resistance within and along their borders in order to
evaluate their risk and classify themselves into a tier (as described in chapter 2). Countries can work with
WHQO regional offices or WHO Global Malaria Programme as needed, especially when new evidence of
resistance has emerged. In areas of low or inconsistent transmission, stratification and mapping techniques
may be used to target interventions, resulting in more efficient use of resources.

Recommendations by tier are illustrated in figure 5 and summarized below; more detailed
recommendations for each tier are given in Table 3 at the end of this chapter.

FIGURE 5. Recommendations by tier

Tier lll Tier Il Tier |

Intensified monitoring,
More routine monitoring especially on border
near foci
. . Actively eliminate Aggressively eliminate
E:x"i‘::':gﬁ'he;;?':s monotherapies monotherapies and
[FETAGREE Gl and poor-quality drugs poor-quality drugs
Lower transmission; focus Lower transmission; focus
on mobile and migrant on mobile and migrant
populations populations

Consider ACD, MSAT,
FSAT or MDA

ACD, active case detection; FSAT, focused screening and treatment; MDA, mass drug administration ; MSAT, mass screening and treatment.

TIER I

In areas for which there is credible evidence of artemisinin resistance an immediate, multifaceted
response should be launched. The goal is to contain and, if feasible, eliminate the resistant parasites. As
described in the Global report on antimalarial drug efficacy and drug resistance, 2000-2070 (section 4.5,
Figures 24 and 25), tier | areas included several suspected foci in the Greater Mekong subregion in November
2010. As the situation is evolving, readers should consult the WHO Global Malaria Programme website
(http://www.who.int/malaria) for the most recent evidence. Containment activities should continue until
malaria or the resistant parasites have been eliminated or it is deemed no longer feasible (e.g. due to
significant spread of resistant parasites to other areas). Early data from the ARCE programme in Thailand and
Cambodia imply that a containment programme is feasible (see Box 3 for preliminary findings from the ARCE
programme). Containment programmes are resource-intensive. Constant efforts are needed to mobilize and
maintain sufficient funding, infrastructure and human resources.
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BOX 3. ARCE PROGRAMME IN CAMBODIA AND THAILAND

The ARCE programme is an ambitious cross-border strategy for eliminating artemisinin-resistant parasites from
the Cambodia—Thailand border. The project was initiated by WHO in close cooperation with the ministries of
health of the two countries and many other partners.

It began in 2009 and is still in progress. A full description of its objectives and preliminary results is available in
the Global report on antimalarial drug efficacy and drug resistance, 2000-2010, section 4.6.
The early results show:

® intensive screening to find and treat hidden cases of resistant malaria in target villages is working;

e vector control tools, like long-lasting insecticide-treated mosquito nets, are effective for reducing
transmission in the Greater Mekong subregion;

e village malaria workers can improve the access to diagnosis and treatment of hard-to-reach populations.

Readers are invited to visit the project website for additional information and the final report to be posted at the
end of the project (http://www.who.int/malaria/diagnosis_treatment/arcp/en/index.html).

The recommended response for tier | areas is a combination of intensified malaria control and tools for
elimination:

* Intensify and accelerate malaria control to reach universal coverage of at-risk populations as soon as
possible, including:

e parasitological diagnosis for all patients with suspected malaria;

e afull course of quality-assured ACTs plus primaquine for confirmed cases, in compliance with current
WHO treatment guidelines (when the risk for glucose 6-phosphate dehydrogenase deficiency is
considered low or testing for deficiency is available) (WHO, 2010a); and

e vector control, as locally appropriate, to lower transmission and minimize the spread of resistant
parasites.

e Launch specific activities to contain or eliminate resistant parasites:

¢ intensified monitoring of therapeutic efficacy near current foci to track the spread of artemisinin
resistance and ensure that the recommended first-line treatments remain effective;

e educationand enforcement to eliminate use of oral artemisinin-based monotherapies and substandard
and counterfeit antimalarial medicines;

e programmes to reach mobile and migrant populations with adequate prevention, diagnosis and
treatment; and

e epidemiological or transmission-reduction tools, which may include mass screening and treatment,
focused screening and treatment, active case detection or mass drug administration, in accordance
with the latest evidence or guidelines, if and when they become available.

Regular, publicly available reports on progress should be a key component of tier | containment
programmes. Reporting should include documentation of current containment activities, achievements
(such as rates of coverage with key interventions), challenges and quantitative measures of the evolution
of artemisinin resistance. Such measures might include the results of therapeutic efficacy studies, trends
in the numbers of confirmed malaria cases and deaths at health facilities and at community level (where
community case management programmes exist), malaria positivity rates with diagnostic tests, trends in
treatment failure rates and the results of any special surveys conducted in the affected area (either as part
of the artemisinin resistance response, such as focused screening and treatment, or for routine purposes,
such as a malaria indicator survey). Timely information is critical to guide the global response and, more
importantly, to enable national malaria control programmes to adjust their activities appropriately. Formal
reporting should be done at least quarterly, and the reports should be distributed to stakeholders and made
publicly available. Ongoing reporting requires resources and will depend on close collaboration between
countries, funders and WHO.



TIER |1

In areas with significant inflows of mobile or migrant populations from tier | areas or shared borders
with a tier | area, the main goal is to prevent the emergence of artemisinin resistance, as the movement
of populations might spread resistant parasites into tier |l areas. As in tier | areas, the recommendations
largely mirror those for malaria control. The specific recommendations for tier Il areas are:

e Intensify and accelerate malaria control activities, including:
e parasitological diagnosis for all people suspected of having malaria;

e afull course of quality-assured ACTs plus primaquine for confirmed cases, in compliance with current
WHO treatment guidelines (when the risk for glucose 6-phosphate dehydrogenase deficiency is
considered low or testing for deficiency is available) (WHO, 2010a); and

e vector control, as locally appropriate, to lower transmission, prevent the spread of artemisinin
resistance or limit the potential impact of resistance if it were to emerge.

* Implement specific tactics to manage the potential spread of resistant parasites from tier | areas,
including programmes to reach mobile and migrant populations, especially those moving between tier |
and tier Il areas, with effective prevention, diagnosis and treatment.

e Launch activities specific for the prevention of resistance, including:

¢ intensified monitoring of therapeutic efficacy to track the spread of artemisinin resistance and ensure
that the recommended first-line treatment remains effective; and

e education and enforcement to eliminate the use of oral artemisinin-based monotherapies and
substandard and counterfeit antimalarial medicines.

TIER 111

In areas in which there is no evidence of artemisinin resistance and limited contact with tier | areas,
the main goal is to prevent the emergence of artemisinin resistance. As artemisinin resistance is a less
immediate threat than in other areas, implementation and scaling-up of effective control measures should be
continued, including increasing access to parasitological diagnosis for all patients suspected of having malaria,
improving access to quality-assured ACTs for confirmed cases and increasing coverage with vector control to
limit malaria transmission. In addition, tier Il areas should undertake two other components of good control:

e Monitor the therapeutic efficacy of first- and second-line treatments every 24 months, as recommended
by WHO. This is an immediate priority for any P. falciparum-endemic country wit